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YAZARLAR iCIN BILGILER

“Bati Karadeniz Tip Dergisi”, Zonguldak Biilent Ecevit Universitesi Tip
Fakiiltesi'nin bilimsel yayim organidir. Ulusal ve uluslararasi tiim kurum ve
kisilere basili ve elektronik olarak ticretsiz ulasmay: hedefleyen hakemli bir
dergidir. Dergi yilda ti¢ kez olmak tizere Nisan-Agustos ve Aralik aylarinda
yayimlanir. Derginin yayim dili Tiirkge ve Ingilizcedir.

Derginin amact Tirkiye'de ve yurtdisinda ilgili alanlarda yapilan nite-
likli aragtirma ¢alismalarini ulusal ve uluslararas: bilim ortamina sunarak
duyurmak, paylasmak ve siirekli bir egitim platformu olusturarak bilimsel
ve sosyal iletisimin saglanmasina katkida bulunmaktir.

Dergide bu amaglar dogrultusunda Temel, Dahili ve Cerrahi Tip Bilimleri
alaninda 6zgiin arastirmalar, olgu sunumlari, derlemeler, kisa bilgi maka-
lesi, editore mektup, biyografi yazilar1 ve makale bigimine getirilen toplant:
bildirileri yayimlanir. Kongre, sempozyum, elektronik ortamda sunulmus
bildiriler veya 6n ¢aligmalar, bu durumun belirtilmesi kosuluyla yayimla-
nabilir.

Bu dergiye gonderilen yazilar, daha dnce herhangi bir yerde yayimlanma-
mis ve yayimlanmak {izere baska bir dergiye gonderilmemis olmasi sarti ile

kabul edilir.

Tiim yazilar 6nce editor ve yardimcr editorler tarafindan 6n degerlendir-
meye alinir. Daha sonra degerlendirilmesi igin derginin bilimsel danigma
kurulu tyelerine gonderilir. Yayimlanmak iizere dergiye iletilen tiim
makalelerde hakem degerlendirmesine bagvurulur. Gerekli durumlarda
diizeltmeler yapilabilir. Yazarlardan bazi sorularin yanitlanmasi ve eksik-
lerin tamamlanmasi istenebilir. Dergide yayimlanmasina karar verilen
yazilar sayfa diizenlenmesi siirecine alinir. Bu agamada yazilar tiim bilgile-
rin dogrulugu igin ayrintili kontrol ve denetimden gegirilir. Yazilar yayim
oncesi son sekline getirilerek yazarlarin kontroliine ve onayina sunulur.

BILIMSEL SORUMLULUK

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Génderilen makalede
belirtilen yazarlarin ¢alismaya belirli bir oranda katkisinin olmas: gerekli-
dir. Yazarlarin isim siralamasi ortak verilen bir karar olmalidir. Yazarlar,
yazar siralamasini yaym hakki devir formunda imzali olarak belirtmek
zorundadir. Yazarlarm tiimiiniin ismi, yazinin bashiginin altindaki boliimde
yer almalidir. Yazarhk icin yeterli 6lgiitleri karsilamayan ancak ¢aligmaya
katkasi olan tiim bireyler “Tesekkiir” kisminda siralanabilir.

ETiK SORUMLULUK

« Etik kurallara uyulmamasindan dogacak her tiirlii sorumluluk yazar(lar)
a aittir.

o “Insan” 6gesini igeren tiim ¢aligmalarda Diinya Tip Birligi Helsinki
Deklerasyonu  Prensiplerine uygunluk (http://www.wma.net/en/30
publications/10policies/b3/index.html) ilkesi kabul edilir. Dolayisiyla
yayimlanmak tizere gonderilen tiim makalelerde yukarida belirtilen
kurulun etik standartlarina uyuldugu belirtilmelidir. Bu ¢aligmalarda
yazarlarin, makalenin Gereg ve Yontemler bolimiinde ¢alismanin yuka-
ridaki prensiplere uygun olarak yapildigini, etik kuruldan onay ve ¢alis-
maya katilmis bireylerden/ebeveynlerinden “Bilgilendirilmis Onam”
alindigini bildirmeleri gereklidir. Yerel veya uluslararasi etik kurullardan
alman gerekli tiim onay belgeleri de makale ile birlikte gonderilmelidir.

o “Hayvan” ogesi ile ilgili yapilan deneysel ¢alismalarda ise yazarlari,
makalenin Gereg ve Yontemler boliimiinde Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri
dogrultusunda hayvan haklarini koruduklarini ve ¢alismanin yapildig:
kurumdaki hayvan deneyleri etik kuruldan onay aldiklarini bildirmeleri
gereklidir.

o Calisma etik kurul onayr alinmasini gerektiriyor ise, alinan onay belgesi
makale ile birlikte dergi yayin kuruluna génderilmelidir.

o Eger makalede daha 6nce yayimlanmus alinti yazi, tablo, resim vs. var
ise yazarlar; yayin hakki sahibi ve yazarlarindan yazili izin almak, ayrica
bunu makalede belirtmek zorundadir.

o Eger makalede dogrudan ya da dolayl ticari baglant1 veya ¢alisma i¢in
maddi destekte bulunan kurum varsa yazarlar; kaynak sayfasinda, kulla-
nilan ticari iiriin, ilag, ilag firmasi vb. Ile ticari hicbir iligkinin olmadigini
ya da varsa nasil bir iliski oldugunu bildirmek zorundadur.

o Editorler ve yayimci, reklam amaciyla dergide yayinlanan ticari tiriinlerin
ozellikleri ve agiklamalar1 konusunda sorumluluk kabul etmemektedir.

Hastalar ve galigmaya katilanlarin gizlilik ve mahremiyeti:

o Ozellikle hastanin ad1, adinin kisaltilmasi, hasta protokol numaralari ve
kayit numarasi kullanilmamalidir.

» Hasta onay1 ve/veya gozlere iliskin 6zel bir bulgu olmadikga fotograflarda
gozler maskelenmeli ve hastanin taninmayacagi sekle getirilmelidir.

o Tamimlayicr bilgiler, bilimsel amaglar agisindan ok gerekli olmadik¢a
ve hasta (ya da anne-baba, ya da vasisi) yazili ‘Bilgilendirilmis Onam’
vermedikge basilmazlar. ‘Bilgilendirilmis Onam’ alindig1 makalede belir-
tilmelidir.

EDITORLER, YAZARLAR VE HAKEMLER iLE ILiSKiLER

Dergiye gonderilen yazilarin, dergi yazim kurallarina gére hazirlanmis ve
eksiksiz olarak sayfa diizenlemesine hazir duruma getirilmis olmas gerekir.
Yayim kurulu, yazim kurallarina uymayan yazilari iade etmek, diizeltilmek
tizere yazara gondermek ya da sekil agisindan yeniden diizeltmek yetkisine
sahiptir. Yayim kurulu tarafindan diizeltme istenen makalelere, yazar tara-
findan hakemlere verilen yanitlar1 iceren ayri1 bir yazi eklenmelidir.

Editor ve dil editorleri, yazim dili, imla diizeltmeleri ve kaynaklarin yazim
kurallarina uygunlugunun denetimi ve ilgili diger konularda degisiklik ve
diizeltmelerin yapilmasinda tam yetkilidir.

Makalede daha 6nce yayimlanmis alinti yazi, tablo, fotograf vb. var ise,
makalenin sorumlu yazari ilgili yayin hakk: sahibinden ve yazarlarindan
yazili izin almak, ayrica bunu makalede belirtmek zorundadur.

Dergiye gonderilen yazilar, korleme danismanlik (peer-review) sistemine
gore yazarlarin isimleri metinden ¢ikartilarak editorler kurulu tarafindan
hakemlere gonderilir. Yazarlara da, yazinin hangi hakemlere gonderildigi ile
ilgili bilgi verilmez. Editor, makalelerle ilgili bilgileri (makalenin almmasi,
icerigi gozden gegirme siireci, hakemlerin elestirileri ya da varilan sonug-
lar) yazarlar ya da hakemler disinda kimseyle paylasmaz. Hakemler ve yayin
kurulu tiyeleri topluma agik bir sekilde makaleleri tartisamazlar. Yazarlar alt:
hafta icinde makalelerinin yayimlanmasi konusunda bilgilendirilir.

Hakemler yazilar1 inceledikten sonra, degerlendirmelerini editére gonderir.
Yazarin ve editoriin izni olmadan hakemlerin degerlendirmeleri basilamaz
ve agiklanamaz. Hakemlerin kimliginin gizli kalmasina 6zen gosterilir. Bazi
durumlarda editoriin karariyla, ilgili hakemlerin makaleye ait yorumlar:
ayni makaleyi yorumlayan diger hakemlere gonderilerek, hakemlerin bu
stirecte aydinlatilmasi saglanabilir.

BILIMSEL MAKALE GESITLERI
Ozgiin Arastirma

Klinik, laboratuvar, epidemiyolojik ve her tiirlii deneysel ¢alismalar yayim-
lanabillir. Ozgiin arastirma makaleleri agagidaki béliimlerden olugmalidir;
Oz (Tiirkge ve Ingilizce), giris, gereg ve yontem, bulgular, tartigma, tesek-
kiir, kaynaklar. Tartigma boliimiinti takiben tesekkiir bolimiinde “cikar
catigmas1” olup olmadigina dair bilgi verilmelidir.

Derleme

Temel, Dahili ve Cerrahi Tip Bilimleri alanindaki giincel konulardan
olusan derlemeler, dogrudan veya davet edilen yazarlar tarafindan yazilabi-
lir. Derleme makaleleri asagidaki boliimlerden olusmalidir; Oz (Tiirkge ve
Ingilizce), metin, kaynaklar.

Olgu Sunumu

Temel, Dahili ve Cerrahi Tip Bilimleri alaninda nadir goriilen, tani ve teda-
visinde yenilik ve farkliliklar gosteren, tedavisi tamamlanmus ve takibi yapil-
mus olgulara yer verilir. Olgu sunumlar: agagidaki boliimlerden olusmalidir;
Oz (Tiirkge ve ingilizce), giris, olgu, tartigma, kaynaklar.

\Y
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YAZIM KURALLARI

Yazilar gift aralikli, 12 punto ve sola hizalanmis olarak, “Times New Roman”
karakteri veya “Arial” yazi1 karakterlerinde kullanilarak yazilmalidir. Sayfa
kenarlarinda 2,5 cm bosluk birakilmali ve sayfa numaralari her sayfanin
sag alt kosesine yerlestirilmelidir. Kapak sayfasina numara yazilmamalidir.
Makaleler “Uluslararast Tip Dergileri Editérleri Kurulu” tarafindan belir-
lenen: Biyomedikal Dergilere Gonderilen Makalelerin Uymasi Gereken
Standartlar’a (http://www.icmje.org) uygun olmalidir. Ozgiin arastirma
yazilar1 ve derlemeler ¢ift aralikli olarak en fazla 15 sayfa, olgu sunumlari
ise 5 sayfay1 (6z, kaynaklar, tablo ve sekiller harig) gegmemelidir. Yazilar
“doc” veya “docx” formatinda gonderilmelidir. Yazarlar diizeltme yaptiklar:
dosya tizerinde yapilan degisiklikleri farkl bir renk ile belirtmelidir. Yazida
asagidaki boliimler bulunmalidir:

KAPAK SAYFASI

Yazinin baghgin (Tiirkge ve Ingilizce), yazarlarin isimlerini ve ORCID
numaralarini, yazismalarin yapilacagi yazarin adini, galistiklari kurum-
lar1, agik adresini, telefon ve faks numaralarini, e-posta adresini, ayrica 40
karakteri gegmeyen bir kisa baslhigr icermelidir. Yaz1 daha 6nce bilimsel bir
toplantida sunulmus ise toplanti ads, tarihi ve yeri belirtilerek yazilmalidir.

OZ VE ANAHTAR SOZCUKLER

Makalelerde Tiirkge ve Ingilizce 6z (abstract) olmalidir. Oz, 250 sézciigii
agmamali, makaleyi yansitacak nitelikte olmali, 6nemli sonuglar vermeli
ve bunlarin ¢ok kisa yorumu yapilmalidir. Ozde agiklanmayan kisaltmalar
kullanilmamali, kaynak gosterilmemelidir. Ozgiin arastirma makalelerinde
Tiirkge ve Ingilizce 6zler boliimlii olmali ve asagidaki gibi yapilandirilma-
Indir;

Amag, gerec ve yontemler, bulgular, sonug(lar).

Olgu sunumlarinda ise; amag, olgu (lar), sonu¢ (lar) bolimlerini igeren
yapilandirilmis 6z bulunmalidir.

Tiirkge ve Ingilizce anahtar sézciikler

“Index Medicus: Medical Subject Headings” (http://www.nlm.nih.gov/
mesh/MBrowser.html) ile uyumlu olmali ve en az Gi¢ en fazla bes adet
olmalidir. Anahtar sozciiklerin belgeye erisimde en onemli 6ge oldugu goz
6ntinde bulundurulmalidir.

GIRIS

Bu boliimde, arastirmanin neden yapildig: sorularina yanit verilmeli, konu
ile ilgili gegmis literatiir degerlendirilmelidir.

GEREC VE YONTEMLER

Calismada kullanilan gere¢ tanimlanmali ve uygulanan yontem ayrintili
bi¢imde anlatilmalidir. Kisaltmalar metinde, tablolarda, resim ve sekillerde
ilk gectigi yerde agiklanmalidir. Eger bir marka belirtiliyorsa tiretici firma-
nin adi (sehir, tilke) verilmelidir.

BULGULAR

Elde edilen bulgular agik ve kisa bir sekilde sunulmalidir. Bu amagla tablo,
grafik ve fotograflar kullanilabilir.

TARTISMA

Giris boltimiiniin tekrar1 yapilmadan, bulgularin 6nemi belirtilmelidir. Bu
boliimde ¢alismanin sonuglar: verilmelidir.

TESEKKUR YAZISI

Makalenin sonunda ve kaynaklardan 6nce, varsa arastirmaya veya makale-
nin hazirlanmasina katkida bulunanlara “tesekkiir” yazilabilir. Bu bolimde
kisisel, teknik ve gere¢ yardimu gibi nedenlerle yapilacak tesekkiir ifadeleri
yer alir.

Her tiirlii ¢ikar ¢atismasi, finansal destek, bagis ve diger editoryal (istatis-
tik analiz, Ingilizce/Tiirkce degerlendirme) ve/veya teknik yardim var ise
metnin sonunda sunulmalidir.
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KAYNAKLAR

Kaynaklar makalede gecis sirasma gére numaralandirilmali, numara-
lar1 metinde ciimlenin sonunda parantez i¢inde belirtilmelidir ve metin
igerisinde aldig1 numaraya gore kaynak listesinde gosterilmelidir. Kaynak
listesi ayr1 bir sayfada olmalidir. Kaynak listesinde “ve ark.” (et al.) kisalt-
mas1 kullanilmamaly, biitiin yazarlarin isimleri belirtilmelidir. Metin iginde
kaynak verirken, yazar sayisi iki veya daha az ise tiim yazarlar yazilmali,
ikiden fazla ise ilk yazar adi1 yazilarak “ve ark.” (et al.) kisaltmasi kullanilma-
Iidir. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Kaynak bildirme
“Uniform Requirements for Manuscripts Submitted to Biomedical Jour-
nals” (http://www.icmje.org) adli kilavuzun en son giincellenmis sekline
(Subat 2006) uymalidir. Dergilerin isimleri Index Medicus’a uygun olarak
kasaltilmis bigimde verilir. Dergi isimlerinin kisaltmalari i¢in Index Medi-
cus’da dizinlenen dergiler listesine veya http://www.nlm.nih.gov/tsd/seri-
als/lji.html adresine bakiniz. Index’e girmeyen dergi isimlerinde kisaltma
yapilmaz. Sadece yayimlanmis veya yayimlanmak tizere “baskida” olan
makaleler, kaynaklarda gosterilebilir.

KAYNAKLARIN YAZIMI iCIN ORNEKLER
Dergiler:

Yazar ad(lar)1, makale adi, dergi ad1 (“IndexMedicus” ta verilen listeye gore
kisaltilmalidir), yils, cilt numarasi, ilk ve son sayfa numarasi.

Shannon KR, Nanda RS. Changes in the curve of Spee with treatment and at
2 years posttreatment. Am J Orthod Dentofacial Orthop 2004; 125: 589-596.

Cevrim-i¢i makaleler:

Abood S: Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am ] Nurs [Internet yayini]. 2002 Jun [atif
12.08.2002];102(6). Erisim: http://www.nursingworld.org/AJN/2002/june/
Wawatch.htm

Kitaplar:

Boélimiin yazarlarinin ad(lar)s, kitabin adi, kaginci baski oldugu, yayimlan-
dig1 yer, yayinevi, yil.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics with functio-
nal appliances. 2nd ed., St. Louis, Mosby; 1997.

Kitap bolimii:

Ilgili béliim yazar ad(lar)y, ilgili béliim ad, editdr(ler), kitabin adi, yayim-
landig yer, yayinevi, yil, ilk ve son sayfa numarasi.

Marsh PD, Nyvad B. The oral microflora and biofilms on teeth. In: Fejer-

skov O, Kidd E, editors. Dental caries the disease and its clinical manage-
ment. 2nd ed. Blackwell Munksgaard; 2004. 29-48.

TABLOLAR

Tablolar ana metin iginde kaynaklardan sonra gelmeli, her tablo ayr1 bir
sayfada olacak sekilde ve ¢ift aralikli olarak yazilmalidir. Makale i¢indeki
gecis sirasina gore numaralandirilmali ve kisa-6z bir bashk tasgimalidir.
Metin igerisinde de yerleri belirtilmelidir. Tablo baghg: tablonun tstiinde,
tablo agiklamalar1 ve kisaltmalar altta yer almalidir. Tablolar metin i¢indeki
bilgileri tekrarlamaktan ziyade kendini agiklayici nitelikte olmalidir. Daha
6nce yayimlanmis olan bilgi veya tablolarin kaynagy, ilgili tablonun altina
ilistirilen bir dip not ile belirtilmelidir.

KISALTMALAR

Sozctigtin ilk gectigi yerde parantez iginde verilir ve tiim metin boyunca
ayni kisaltma kullanilir.

FOTOGRAF VE SEKIiLLER, ALTYAZILARI

Resim, sekiller, elektronik fotograflar, radyograflar, gortntiileri ve taranmus
gorintiiler “.jpeg” ya da “tiff” formatinda, piksel boyutu en az 800x600 ve
1000 dpi ¢oziiniirlikte kaydedilmeli ve ¢evrimigi olarak gonderilmelidir.
Histolojik kesit ve sitoloji fotograflarinda biiytitme ve boyama teknigi belir-
tilmelidir. Resim ve sekiller metinde gegis sirasina gére numaralandirilma-
Iidir. Metin igerisinde de yerleri belirtilmelidir. Resim ve sekil alt yazilar:
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YAZARLAR ICIN BILGILER

makalenin sonunda ayr1 bir sayfada verilmelidir. Resim ve sekil alt yazilar1
kisa ve agiklayici olmali, metni tekrar etmemelidir. Resim veya sekillerde
kullanilan say1, sembol ve harflerin anlami agik bir sekilde belirtilmelidir.
Zorunlu olmadikga resim iizerinde yaz1 yazilmasindan kaginilmalidir.

BASVURU VE YAYIN HAKKI DEVIR YAZISI

Yazilar yalnizca derginin ¢evrimigi makale degerlendirme sistemi tizerin-
den kabul edilmektedir (https://dergipark.org.tr/tr/pub/baktipd). Yazi
ile birlikte, tim yazarlarin imzali onayini igeren yayin hakki devir formu
dergiye gonderilmelidir (e-posta: baktipd@gmail.com). Yazinin tiim yazar-
lar tarafindan okundugu, onaylandig: ve orijinal bir ¢alisma tiriinii oldugu
ifade edilmeli ve yazar isimlerinin yaninda imzalar1 bulunmalidir. Herhangi
bir yazar, kurum ya da kurulus ile ¢ikar catigmasi olmadig belirtilmeli ve
bunun i¢in “International College of Medical Journal Editors Form for the
Disclosure of Conflict of Interest””e gore hazirlanmis olan “Cikar Catismasi
Formu” doldurulmali ve Yayin Hakki Devir Formu ile gonderilmelidir
(https://dergipark.org.tr/en/pub/mjwbs/page/5815).

Kabul edilen makalenin yayin haklar1 “Bat1 Karadeniz Tip Dergisi” Yayin
Kuruluna devredilmelidir. Yaymn hakki makalenin basim, g¢ogaltim ve
dagitim haklarini icermektedir. Yazarlar, “Bat1 Karadeniz Tip Dergisi”
Yayin Kurulunun yayin hakk: sahibi oldugunu ve yayinin kaynagini belirt-
mek kosuluyla bu makaleyi iicretsiz olarak internet ortamina agabilir.
Bu durumda dergideki orjinal makaleye internet sitesinde gevrimici bir
baglanti yaratilmali ve baglanti noktasinda su ifade yer almalidir: “Oriji-
nal makale dergipark.gov.tr/baktipd adresinde yer almaktadir.” Dergide
basilan tiim makaleler yayin hakki ile korunmaktadir. Basilmis olan hig bir
materyal “Bat1 Karadeniz Tip Dergisi” Yayin Kurulunun yazili izni olma-
dan, herhangi bir sekilde bagka bir yerde yayimlanamaz. “Bat1 Karadeniz
Tip Dergisi” Yaym Kurulu bu dergide yayinlanan bilgilerden olusabilecek
yanlishk, eksiklik ve hak iddialar: ile ilgili olarak yasal sorumluluk kabul
etmez. Dergide yayimlanan makaleler i¢in yazarlara ve hakemlere herhangi
bir ticret 6denmemektedir.

YAZARLAR ICIN SON KONTROL LiSTESI

Makalenizi “Bat1 Karadeniz Tip Dergisi” ne gondermeden once liitfen bu
boliimdeki maddelerle karsilastirarak eksik olmadigindan emin olunuz.

« Editore bagvuru mektubu

o Cikar ¢atigmasi formu

o Kapak sayfasi

o Makalenin metni

o Ozet (Tiirkge) (Ingilizce)

» Kaynaklar (Ayr sayfada)

o Tablolar ve grafikler

o Resimler ve sekiller

YAYIN POLITIKASI ve ETIK KURALLAR

Acik Erisim Politikas1

Bu dergi, arastirmayi halka ticretsiz olarak sunmanin daha biiyiik bir kiire-
sel bilgi alisverisini destekledigi ilkesine dayanarak igerigine aninda agik
erisim saglar.

Tiim makaleler, asil yazar(lar)a ve kaynaga uygun atifta bulundugunuz
stirece, herhangi bir ticari olmayan kullanim, paylagim, uyarlama, dagitim

ve ¢ogaltmaya izin veren Creative Commons Alint1-Gayri Ticari 4.0 Ulusla-
rarasi Lisansi kosullar: altinda herhangi bir ortam veya formatta yayinlanir.

Makale isleme Ucretleri
Zonguldak Biilent Ecevit Universitesi, Bat: Karadeniz Tip Dergisi'nin yayin

maliyetlerini destekledigi igin, makale isleme ticreti ve dergideki diger yayin
ticretleri yazarlar igin ticretsizdir.

Telif hakki uyarisi

Yazarlarin telif haklar1 vardir, ancak makalelerinde yayinciya 6zel lisans
haklar1 vardir *.

Yazarlar su haklara sahiptir:

e Son kullanici lisansini ve bu dergideki kaydin siirtimiine DOI baglan-
tisin igerdigi stirece makalelerini “Kisisel Kullanim haklarma” ** gére
paylasin.

e Fikri miilkiyet haklarini koruyun (arastirma verileri dahil).

¢ Yaymlanan ¢alisma i¢in uygun atif ve itibar.

* Ticari kullanim yapma ve yetkilendirme hakkini igerir.

** Kisisel kullanim haklar1

Yazarlar makalelerini tamamen veya kismen bilimsel, ticari olmayan amag-
larla kullanabilirler:

e Yazarm sinif 6gretiminde bir yazar tarafindan kullanilmasi (kopya, kagit
veya elektronik dagitimi dahil)

¢ Kopyalarin (e-posta yoluyla dahil) bilinen arastirma meslektaslarina kisi-
sel kullanimlari igin dagitilmasi (ancak Ticari Kullanim igin degil)

e Bir tez veya teze dahil etme (ticari olarak yayimlanmamasi sartiyla)
* Yazarin eserlerinin sonraki bir derlemesinde kullanin
e Makaleyi kitap uzunluguna genisletme

e Diger tiirev caligmalarin hazirlanmasi (ancak Ticari Kullanim igin degil)

Baska calismalarda boliimlerin veya alintilarin kullanilmasi veya yeniden
kullanilmas:

Telif Hakk: Bildirimi

Bat1 Karadeniz Tip Dergisi yazar (lar) kisitlama olmaksizin telif hakkini
verir. Dergi ayrica yazar (lar) in yaym haklarini kisitlama olmaksizin koru-
masina izin verir.

Gizlilik Bildirimi

Bu dergi sitesine girilen isimler ve e-posta adresleri, yalnizca bu derginin
belirtilen amaglar i¢in kullanilacaktir ve bagka herhangi bir amag i¢in veya
bagka bir tarafa sunulmayacaktir.

AKRAN DEGERLENDIRMESI POLITIKASI

Genel bilgi

Yazarlardan ve hakemlerden makalelerini ve raporlarini Dergipark (https://

dergipark.org.tr/tr/pub/baktipd) gevrimigi sistemimiz araciligiyla gonder-
melerini istiyoruz. Bu sistemin kullanimina yardimci olacak ¢evrimigi bir
yardim kilavuzu ve herhangi bir teknik sorun igin e-posta ile iletisime gege-
bilirsiniz .

MAKALE INCELEME SURECI

ILK KONTROLLER

On degerlendirme siirecinde makaleler yazim kurallarinda ki temel kriter-
leri ve dosyalar1 iermelidir.

Tiim yazilarin bir baglik sayfas, 6zeti, ana metni, referanslar1 varsa tablolari,
sekilleri (agiklamalar1 olmalidir); revizyon asamasina kadar uygun dosya
formatlari gerekli degildir.

BENZERLIK KONTROLU

Gonderilen makaledeki metnin orijinalligi i¢in metin benzerligi agisindan
taranir. Bat1 Karadeniz Tip Dergisi, birden fazla bilimsel yayin veritabanini
taramak i¢in iThenticate’i kullanir.

EDITOR VE DEGERLENDIRME GOREV]

Bir yazi1 dergi i¢in uygun bulunursa, Bas Editor ilgili uzmanliga gére onu
bir Yardimci Editore atayabilir. Yardimei Editor ve/veya Alan Editorti daha
sonra makaleyi derginin yayin kriterlerine gore degerlendirmek igin harici
hakemler atar.

Derginin kapsaminin veya kalitesinin minimum gerekliliklerini kargilama-
yan yazilar, incelemeden 6nce editoryal olarak reddedilebilir. Bu tiir karar-
lar, yazarlara bagka bir dergiye makale géndermek i¢in hizh bir firsat sagla-
mak i¢in genellikle bir haftadan daha kisa siirede alinir.

Vil
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Bas Editor veya Editoryel Kurul Uyeleri dergisine bir makale gonderirse,
makalelerinin akran degerlendirmesiyle ilgili tiim bilgilerden kor olacaktir.
Yardimci Editér makale i¢in hakem degerlendirmesini ve karar verme siire-
cini denetleyecektir.

HAKEM DEGERLENDIRMESI

Bati1 Karadeniz Tip Dergisi inceleme i¢in gonderilen her makale i¢in ti¢
kurum dig1 hakem 6nerileri alir. Hakemler makaleyi degerlendirmeyi kabul
stireleri 10 giin ve degerlendirme kabulu sonras1 degerlendirmeyi tamam-
lama stireleri 14 giindiir. Edit6rliik hakemlere ek siire verebilir veya hakem-
lik davetini iptal edebilir. Hakemler davet sirasinda ¢aligmanin baglik ve 6z
bilgilerini gorebilir. Hakemler hem davet hem de degerlendirme siirecinde
kor hakemlik yaparlar. Bat1 Karadeniz Tip Dergisinde degerlendirme siireci
gift-kor hakemlik sisteminde yapilir

Hakemler, hakemlik i¢in etik kurallarda belirtilen kriterlere gore makaleyi
degerlendirir ve makelenin giiglii ve zayif taraflarini seffaf olarak editore
yazil olarak bildirir.

EDITOR KARARLARI

Makale hakkindaki karar, hakem oOnerileri, benzerlik raporu, yazar reviz-
yonu dogrultusunda Bas Editor baskanliginda Editorler Kurulu tarafindan
asagidaki kararlar arasindan segilir:

- Kabul

- Major revizyon

- Minor Revizyon
- Ret

Makalelerin kabulii, bilimsel igerik ve materyalin sunumuna bagldur.
Makale igin revizyon istegi, nihai kabulii garanti etmez. Hakem elestirileri
o6neri olarak sunulmaktadir nihai karar Editérler Kurulunundur.

Kabul edilen ¢alismalarin online ve/veya hardcopy yaymlanma siireci 180
giindiir.

YAYIN SURECINDE YAZAR SORUMLULUKLARI

Gozden gegirilmis yazilar, kabul sonrasi yaymn asamasinda olarak gortiniir.
Yayin siiresince yazarlar asagidakilerden sorumludur;

» Revizyonu kabul edilmis son versiyon dosyasinin tam metni (doc veya
docx dosya formati)

o Tam metin dosyasinda makalede listelenen yazar adlar: ve bagh kurulus-
lar, makale gonderme sistemine girilen adlar ve kuruluslarla eslesmelidir

« Kaynaklarin kontrolii

o Sekillerin, tablolarin veya fotograflarin yiiksek ¢oziiniirliikte dosyalarinin
sisteme yiiklenmesi

o Tesekkiir, yazar katki beyani, etik olur v.s tam ve eksiksiz olarak tam
metinde referanslardan 6nce belirtilmeli

« Dergipark iizerinde Web arayiiziinde Tiirkge ve Ingilizce, baslk, 6z,
anahtar kelimeler, yazar siralamalar1 (iinvansiz) ve kaynaklar son versi-
yon dosyasiyla eslesmelidir

ETiK KURALLAR

Zonguldak Biilent Ecevit Universitesi, Tip Fakiiltesinin yayin organi olan
“Bat1 Karadeniz Tip Dergisi/ Medical Journal Of Western Black Sea” ulusal
ve uluslararas: tiim kurum ve kisilere ticretsiz olarak ulasmay1 hedefleyen

hakemli bir dergidir.

Dergimize gonderilen bilimsel yazilarda, ICMJE (International Committee
of Medical Journal Editors) tavsiyeleri ile COPE (Committee on Publica-
tion Ethics)’'un Editér ve Yazarlar i¢in Uluslararasi Standartlar1 dikkate
alinmaktadir.

Yazarlarimizin etik ihlalleri ile ilgili tiim iddia ve kesinlesmis siireg-
ler kendi sorumluluklarinda olup, kesinlesen etik ihlalleri durumunda
makale otomatik iptal edilir.
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Hakemler i¢in Etik Kurallar

Hakemler;

- Degerlendirdigi yazilarin gizliligine saygi gosterir ve makaleyi tartismaz
veya yazi hakkinda baska herhangi bir kisiyle iletisim kurmaz.

Olas1 bir ¢ikar catigmasi oldugunda editérii konu hakkinda bilgilendirir.
Onerileri i¢in nesnel ve yapici bir agiklama saglar.

Makaleye iligkin kararlarinin konudan veya yazarlik bi¢iminden etkilen-
mesine izin vermez.

- Giigli bir bilimsel gerek¢e olmadikea yazarin kendi makalelerini belirt-
mesini istemez.

Yazarlar tarafindan yayinlanmadan 6nce kendi ¢alismalarinin higbirinde
incelenen makalenin herhangi bir boliimiinii veya bilgiyi ¢ogaltmaz.

- Hakem degerlendirmelerini sadece uzmanliklar1 dahilinde ve makul bir
siire i¢inde kabul etmeyi kabul eder.

Yazinin yayina ¢ikmasini geciktirecek ertelemeler yapmaz.
- Hakaret, diismanca veya kiigiik diigiirticti bir dil kullanmaz.

Gonderilen makaleleri ve ilgili tiim materyalleri inceledikten sonra imha
eder.

https://publicationethics.org/files/Ethical_guidelines_for_peer_
reviewers_0.pdf

Yazarlar i¢in etik kurallar

Yazarlar ve yardimei yazarlar;

- International Committee of Medical Journal Editors (ICMJE) tarafindan
belirtilen yazar kriterlerine uygunluk saglanur;

a. Eserin tasarimina veya tasarimina 6nemli katkilar saglayan verilerin elde
edilmesi, analizi veya yorumlanmasi

b. Calismanin hazirlanmasi veya literatiiriin igerik igin elestirel olarak
gozden gegirilmesi

c. Yaymlanacak versiyonun nihai onay1

d. Calismanin herhangi bir boliimiiniin dogrulugu veya biitiinligii ile ilgili

sorularin uygun sekilde sorusturulup ¢oziilmesini saglamada, calismanin

tiim y6nlerinden sorumlu olacak anlagma.

Gonderilen makaleler yazar(lar)in 6zgiin ¢aligmasi olmahdir ve esza-

manl olarak farkli yayincilara gonderilmemelidir

Yazar(lar) arastirma Onerisinde, icrasinda ya da arastirma sonuglarini
raporlarken arastirma suiistimali olarak tanimlanan uydurma, tahrifat ya
da intihalden sorumludur.

- Gonderilen makalelerde cikar ¢atismasi varsa editore bilgi verilmelidir

- Gonderilen makalelerde 6n kontrol, degerlendirme siireci ya da yayn-
lanmus olan siiriimiinde yazar veya yardimci yazarlar tarafindan hata fark
edilirse bilgi vermek, diizeltmek ya da geri ¢ekmek i¢in editorii bilgilen-
dirmelidir.

Makale gonderildikten sonra yazar siralamalar: ve yazar ekleme-gikart-
malar1 6nerilmemelidir

Yazar(lar), etik kurul karar1 gerektiren arastirmalar igin etik kurul onay1
aldiginy; etik kurul adi, karar tarihi ve sayis1 aday makalenin ilk-son
sayfasinda ve yontem bolimiinde belirtmeli, etik kurul kararm: gosteren
belgeyi makalenin basvurusuyla birlikte sisteme yiiklemelidir.

Yazarlar olgu sunumlarinda olur/onam formunun alindigina iliskin
bilgiye makalede yer vermelidir.

Kullanilan fikir ve sanat eserleri igin telif haklar1 diizenlemelerine riayet
edilmesi gerekmektedir.

Makale sonunda; Arastirmacilarin Katki Oran1 beyani, varsa Destek ve
Tesekkiir Beyani, Catisma Beyani verilmelidir.

http://www.icmje.org/icmje-recommendations.pdf

https://www.ease.org.uk/wp-content/uploads/2018/11/d0i.10.20316.
ESE_.2018.44.el.tr_.pdf
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Editorler I¢in Etik
Editorler:

Okuyucular, arastirmayr veya diger bilimsel ¢aligmalar1 kimin finanse
ettigi ve fon verenlerin arastirmada ve yayimlanmasinda herhangi bir roli
olup olmadig1 ve eger Gyleyse bunun ne oldugu konusunda bilgilendiril-
melidir.

Editorlerin yayin i¢in bir makaleyi kabul etme veya reddetme kararlari,
makalenin 6nemi, 6zgiinligii ve netligi ile galismanin gegerliligi ve dergi-
nin gorev alanina uygunluguna dayanmalidur.

Editorler, gonderimle ilgili ciddi sorunlar tespit edilmedikge, gonderim-
leri kabul etme kararlarini tersine ¢cevirmemelidir.

Yeni editorler, bir 6nceki editor tarafindan yapilan bagvurular: yaymlama
kararlarini bozmamalidir ciddi sorunlar tespit edilmedikge.

Hakem degerlendirmesi stireglerinin bir agiklamasi yaynlanmali ve
editorler agiklanan siireglerden 6nemli sapmalari ortaya ¢ikarir.
Yazarlarin editoryal kararlara itiraz edebilmeleri igin beyan edilmis bir
mekanizmaya sahiptir.

Editorler, kendilerinden beklenen her sey hakkinda yazarlara rehberlik
etmelidir. Bu rehberlik diizenli olarak giincellenmeli ve bu koda atifta
bulunmali veya bu koda baglant1 vermelidir.

Editorler International Committee of Medical Journal Editors (ICMJE)
onerdigi yazarlik kriterlerini belirtmeli

Editorler, hakemlere, kendilerinden beklenen her sey hakkinda rehber-
lik saglamalidir. génderilen materyalin giivenle ele alinmas: ihtiyaci. Bu
rehber diizenli olarak giincellenmelidir ve bu koda bagvurmali veya bu
kodu baglamalidir

Editorler, kabul etmeden 6nce gozden gecirenlerin rekabet edebilecek
potansiyel ¢ikarlari ifsa etmelerini istemelidir bir sunumu gozden gegi-
rin.

Editorler, hakemlerin kimliklerinin korunmasini saglayacak sistem-
lere sahip olmalidir yazarlara ve hakemlere bildirilen agik bir inceleme
sistemi kullanur.

Editorler, yeni yayin kurulu iiyelerine kendilerinden beklenen her sey
hakkinda kilavuzlar sunmali ve mevcut tiyeleri yeni politikalar ve gelis-
meler hakkinda giincel tutmalidir.

Editorler, derginin kalitesine ve uygunluguna goére ve dergi sahibinin /
yaymcinin miidahalesi olmadan hangi makalelerin yayinlanacagina karar
vermelidir.

Editorlerin derginin sahibi ve / veya yayinci ile iliskilerini belirleyen yazili
bir s6zlesmesi olmalidir. Bu sézlesmenin sartlari Dergi Editorleri igin
COPE Davranis Kurallari ile uyumlu olmalidir.

Editorler dergilerindeki hakem degerlendirmelerinin adil, tarafsiz ve
zamaninda yapilmasini saglamak i¢in ¢aba gostermelidir.

Editorler, dergilerine gonderilen materyallerin incelenirken gizli kalma-
sin1 saglayacak sistemlere sahip olmalidir.

Editorler, dergilerdeki boliimlerin farkli amag ve standartlara sahip
olacagini kabul ederek, yayinladiklar1 materyalin kalitesini saglamak igin
tiim makul adimlarr atmalidur.

https://publicationethics.org/files/ Code%200f%20Conduct.pdf

Yazarlar ve yardimai yazarlarin tanimlars

Yazarligin ICMJE’deki dort kriterine uyar:

1- Eserin tasarimina veya tasarimina 6nemli katkilar saglayan verilerin elde

edilmesi, analizi veya yorumlanmasi

2- Calismanin hazirlanmas: veya literatiiriin igerik igin elestirel olarak

gozden gegirilmesi

3- Yayinlanacak versiyonun nihai onay1

4- Calismanin herhangi bir bélimiiniin dogrulugu veya biitinliigi ile ilgili

sorularin uygun sekilde sorusturulup ¢éziilmesini saglamada, ¢aligmanin
tiim y6nlerinden sorumlu olacak anlagma.

stos / August 2023

Bir yazar, yaptig1 ¢alismanin boliimlerinden sorumlu olmanin yanu sira,
calismanin diger belirli boliimlerinden hangi ortak yazarlarin sorumlu
oldugunu belirleyebilmelidir. Ayrica yazarlar, ortak yazarlarinin katkila-
rinin biitiinliigiine giivenmelidir.

Yazar olarak atananlarin tiimii yazarlik i¢in dért kriteri de karsilamali ve
dort kriteri karsilayanlar yazar olarak tanimlanmalidr.

Yazar olarak adlandirilan tiim insanlarin dort kriteri de karsiladigini
belirlemek, c¢alismanin gonderildigi derginin degil yazarlarin kolek-
tif sorumlulugudur; yazarlik igin kimlerin hak kazanabilecegini veya
hak kazanamayacagini belirlemek veya yazar catigmalar: i¢in hakemlik
yapmak derginin edit6rlerinin rolii degildir.

Kimin yazarlik hakki kazanacagi konusunda anlasmaya varilamazsa,
dergi editorii degil, calismanin yapildigi kurum (lar) dan arastirilmasi
istenmelidir.

Yazarlarin satirda listelenme sirasini belirlemek i¢in kullanilan kriterler
degisebilir ve editorler tarafindan degil, yazar grubu tarafindan toplu
olarak kararlastirilmalidir.

Yazarlar makalenin gonderilmesi veya yayinlanmasindan sonra yazarin
kaldirilmasini veya eklenmesini talep ederse, dergi editérleri, listelenen
tiim yazarlardan ve kaldirilacak veya eklenecek yazardan istenen degisik-
lik i¢in bir agiklama ve imzalanmis bir s6zlesme beyani aramalidir.

flgili yazar, makalenin teslimi, akran degerlendirmesi ve yayin siirecinde
dergi ile iletisim icin birincil sorumlulugu tistlenen kisidir.

Ilgili yazar genellikle derginin tiim idari gereksinimlerinin, yazarlik
detaylari, etik komite onay, klinik arastirma kayit belgeleri ilgili yazar
sorumlulugundadir.

Ilgili yazar, editoryal sorgulari zamaninda yanitlamak icin génderim ve
hakem inceleme siireci boyunca hazir bulunmalidir ve yayindan sonra
calismanin elestirilerine cevap vermek ve dergiden herhangi bir veri tale-
biyle isbirligi yapmak i¢in hazir bulundurulmalidir.

Cok yazarh biiyiik bir grup ¢alismay yiirtttiigiinde, grup ideal olarak
calisma baslamadan 6nce kimin yazar olacagina karar vermeli ve maka-
leyi yayina gondermeden 6nce kimin yazar oldugunu dogrulamalidur.

Yardima Yazarhik iqin;

Yukaridaki yazarlik kriterlerinin 4’inden daha azin1 karsilayan katilimci-
lar yazar olarak listelenmemeli, ancak beyan edilmelidir.

Tek basma (bagka katkilar olmadan) yazarlik igin katkida bulunan bir
kisiyi hak etmeyen faaliyetler (Ornegin finansman saglanmasi; bir aras-
tirma grubunun genel denetimi veya genel idari destek; Yazma yardimi,
teknik diizenleme, dil diizenleme ve diizeltme)

Katkilar1 yazarligi hakli gostermeyenler, bireysel olarak veya tek bir baslik
altinda bir grup olarak kabul edilebilir (6rnegin, “Klinik Arastirmacilar”
veya “Katilimci Arastirmacilar”), ve katkilari belirtilmelidir (6rnegin,
“bilimsel danisman olarak hizmet”, “caliyma Onerisini elestirel olarak
gozden gegirir,” “toplanan veriler”, “caliyma hastalar: i¢in saglanir ve

»

bakim yapilir”, “makalenin yazili veya teknik diizenlemesine katilir”)

ILETiSiM BILGILERI

Taner BAYRAKTAROGLU

Zonguldak Biilent Ecevit Universitesi,

Tip Fakiiltesi, Dahili Tip Bilimler Béliimii, I¢ Hastaliklar1 Anabilim Dals,
Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali

67100, Zonguldak, Tiirkiye

Tel: +90(372) 291 24 44

E-posta: baytaner@beun.edu.tr

baytaner@yahoo.com
baktipd@gmail.com

Web adresi: https://dergipark.org.tr/tr/pub/baktipd
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INSTRUCTIONS FOR AUTHORS

Medical Journal of Western Black Sea is a scientific publication of Zonguldak
Bulent Ecevit University Faculty of Medicine. This is a refereed journal, which
aims at achieving free knowledge to the national and international organiza-
tions and individuals related to medical sciences in published and electronic
forms. This journal is published three annually in April, August and Decem-
ber. The publication language of the journal is Turkish and English.

The aim of the journal is to announce quality researches in medicine and
respective subjects to the national and international scientific environment,
sharing and creating a continuous training platform to contribute to the
provision of scientific and social communication in Turkey and abroad.

In pursuit of these objectives in the journal original research, case reports,
reviews, letters to the editor, biography, writings and conference proceed-
ings brought to articles format are published. The papers presented at
the symposium, congress, electronic media or preliminary studies can be
published provided that this is stated.

The manuscripts will be reviewed for possible publication with the under-
standing that they are being submitted to one journal at a time and have not
been published, simultaneously submitted or already accepted for publica-
tion elsewhere.

Editor and assistant editors review all submitted manuscripts initially. Then
the manuscript is sent to the scientific advisory board member for evalua-
tion. All the articles submitted to the journal for publication are referred to
peer review. Corrections can be made in appropriate cases. Authors may
answer some questions and may be asked to revise their article. Articles
decided to be published in the journal would be taken in the process of page
arrangement. At this stage, all the articles are checked for the accuracy of
the information they give. Articles brought to the control of the authors are
completed and submitted for approval prior to publication.

SCIENTIFIC RESPONSIBILITY

All manuscripts’ scientific responsibility belongs to the authors. Authors
specified in the article must be at a certain rate of contribution. The order of
authorship should be a joint decision. Authors must indicate in the form of
a signed transfer copyright of the author rankings. All of the author’s name
should be placed in the paper section at the bottom of the title. Contribu-
tions that need acknowledging but do not justify authorship can be listed in
the section ‘Acknowledgements’.

ETHICAL RESPONSIBILITY

o For any liability arising from non-compliance with the Code of Ethics
belong(s) author(s).

o The “human” element in all studies involving compliance with the Prin-
ciples of the Declaration of Helsinki of the World Medical Association
(http://www.wma.net/en/30 publications / 10policies / b3 / index.html)
principle is accepted. Therefore, all articles submitted for publication
must be stated that compliance with the ethical standards of the above
committee. In these studies, the author of the article had been made in
accordance with the above principles in the MATERIALS AND METH-
ODS section of the study, approval from the ethics committee and the
individuals involved in the work / of the parents’ “Informed Consent”
and acknowledgment is required. Any necessary approval from local and
international ethics documents must also be sent along with the article.

o For experimental studies related “Animals” elements, author of the arti-
cle are required to report in MATERIALS AND METHODS section that
they received approval from the ethics committee in the institution where
the study was conducted, in order to protect animal rights in accordance
with the principles of the Guide for the Care and Use of Laboratory
Animals (www.nap.edu/catalog/5140.html).

o Certificates for the studies requiringthe ethic committee approval must
be submitted to the board of the journal with the article.

o If there are quoted article which were previously published, tables,
images, etc in the articleauthors must obtain written permission from the
copyright holder and also this must be mentioned in the article.

« If directly or indirectly trade links or financial support institution for the
study; at the source page, used commercial products, pharmaceuticals,
pharmaceutical companies etc. If there isno trade or be obliged the asso-
ciation that kind of a relationship, it must be mentioned in the article.

o Editors and the publisher do not accept responsibility for the purpose
of advertising commercial product specifications and descriptions
published in the journal.

CONFIDENTIALITY AND PRIVACY OF THE PATIENTS AND THE
STUDY PARTICIPANTS

o Especially patient’s name, the shortening of the name, patient protocol
number and registration number should not be used.

« Unless patient consent and / or there is specific evidence regarding eyes,
eyes in the photo will be masked in order the patient not to be recognized.

o If descriptive information is absolutely necessary for scientific purposes
and the patient (or parent or guardian) in writing ‘Informed Consent’
give permission, cannot be published.. ‘Informed Consent’” must be
stated in the article is taken.

RELATIONS WITH EDITORS, AUTHORS AND REFEREES

Manuscripts submitted to the journal, must be prepared according to jour-
nal writing rules and brought to ready to complete the page edition. Exten-
sion board has the authority to ask the author revise the article and has also
the authority to return writings which do not obey the spelling rules. An
article containing answers to the referees should be added by the author
with the desired corrections.

Editors and language editors are fully authorized in amendments and
corrections for writing, language, spelling, spelling correction of compli-
ance with the rules and control of references in other related topics.

Excerpts have been published previously in the article text, tables, and there
are photographs, the author of the article is responsible for publication and
has the right to obtain written permission from the author and must also be
noted in this article.

Articles submitted to the journal will be sent to the referee by the editorial
board according to blinding consultation system (peer-review) by removing
author names from the text. Also, the authors do not be provided informa-
tion about the referees. Editor does not share any information regarding
articles (article receipt, review the contents of the review process, criticism
of the referees or final results) with anyone except from the authors and
referees. The referees and editorial board members cannot discuss articles
publicly. The authors of the article are about to be released within six weeks.

After reviewing the article, referees send evaluation to editor. Referee’s evalu-
ation cannot be printed or disclosed without author and editor’s permission.
Attention is paid to the anonymity of the referees. In some cases, the decision
of the editor’s interpretation of the relevant article is informed to other refer-
ees to review the referee sent the same article for clarifying the process.

TYPES OF SCIENTIFIC PAPERS
Original Article

Clinical, laboratory, epidemiological and all kinds of experimental studies
can be published. Original research articles should consist of the follow-
ing chapters; Abstract (Turkish and English), introduction, materials and
methods, findings, discussion, thanks, resources. After the discussion
section, information should be given about ”conflict of interest.

Review

Compilations of current topics in Basic, Internal and Surgical Medi-
cal Sciences can be written directly or by invited authors. Review articles
should consist of the following sections;Review articles should consist of
the following sections; Abstract (Turkish and English), Text, References.
Case Report

Patients who are rarely seen in the field of Basic, Internal and Surgical Medi-

cal Sciences, who have innovations and differences in their diagnosis and
treatment, have been treated and followed up, are included. Case reports
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should consist of the following sections; Abstract (Turkish and English),
Introduction, Case, Discussion, References.

WRITING RULES

Articles should be written in double-spaced, 12-point and aligned right-left,
“Times New Roman” or “Arial © as font. 2.5 cm space should be left in the
margins and page numbers should be placed in the lower right corner of
each page. Number should not be written on the cover page. Articles should
be appropriate to “International Committee of Medical Journal Editors,”
defined by: Uniform Standards Required for Manuscripts Submitted to
Biomedical Journals (from http://www.icmje.org). The original research
papers and review articles should not exceed 15 pages with double-spaced,
and case reports up to 5 pages (extract resources, excluding tables and
figures). Writings should be sent in “doc” or “docx” format. Authors must
indicate the changes made on the file they edited in a different color. The
article should contain the following sections:

TITLE PAGE

Title of the paper (Turkish-English), authors’ names, institutions they work,
correspondence author’s name, full address, telephone and fax numbers,
e-mail address should also include a short title not exceeding 40 characters.
If the article was presented at a scientific meeting name, date and place spec-
ified to be written.

ABSTRACT AND KEYWORDS

Each article should have abstracts both in Turkish and in English. The
abstract should not exceed 250 words, should be capable of reflecting the
article, it should give significant results and author’s interpretation should
be made very short. Undisclosed abbreviations should not be used in the
abstract, the references should not be shown.

Original research articles should have Turkish and English abstracts
segment and configured as follows:

Objective, materials and methods, results, conclusion(s).

In a case report; objective case (s), result(s) must be configured containing
partitions that essence.

Turkish and English keywords should be compatible with “Index Medi-
cus: Medical Subject Headings” (http://www.nlm.nih.gov/mesh/mbrowser.
html) and should be at least three to ten. The key words should be consid-
ered as the most important element in accessingto documents.

INTRODUCTION

This section should answer the question why the research performed and it
should be considered as the historical literature on the subject.
MATERIALS AND METHODS

Means must be defined and applied methods used in the study should be
discussed in detail. Abbreviations in the text, tables, images and figures
should be disclosed in its first occurrence. If a brand name is cited in the
manufacturer’s name and address (city, country) should be given.

RESULTS

The findings should be presented in a clear and concise manner. For this
purpose, tables, graphs and photos could be used.

DISCUSSION

Without repetition of introduction, the importance of the findings should
be noted.

RESULT(S)

In this section, the results of the study should be given.
ACKNOWLEDGEMENTS

Before the end of the article and references, contributing to the preparation
of research or article appreciation can be written. In this section, personal,

technical and acknowledgments will be included for some reasons such as
aid supplies.

REFERENCES

References should be numbered consecutively in an order.The article
number should be mentioned in parentheses at the end of the sentence
within the text.The reference list should be based on numbers that appear
paranthetical documentation. Reference list must be on a separate page. Do
not use “et al” in the references. List all the authors of the reference. While
sources in the text, number of authors, all authors should be written in less
than two or more than two first author’s name is written “et al.” abbre-
viations should be used. Authors are responsible for the accuracy of the
references. Reference inform must comply the updated form of “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals” (http://
www.icmje.org) (February 2006). The names of journals abbreviated in the
form according to Index Medicus is given. To see the names or abbrevi-
ations of journal list see. http://www.nlm.nih.gov/tsd/serials/lji.html jour-
nals indexed in Index Medicus. No abbreviations are made if the journal
names are not in the index. Only published or to be published “in press”
articles, in references.

EXAMPLES FOR THE WRITING OF REFERENCES

Journals:
Author names, article title, journal name (shortened according to the
“Indexmedicus” list) year, volume number, first and last page number.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascular
complications. Diabetes Care. 1996;19:257-267.

On-Line Articles:

El-Hage J. Peroxisome proliferator-activated receptor (PPAR) agonists:
preclinical and clinical cardiac safety considerations. Rockville, MD: Center
for Drug Evaluation and Research, 2006. (Accessed May 18, 2007, at http://
www.fda.gov/cder/present/DIA2006/El-Hage_CardiacSafety.ppt.)

Books:

Authors’ name of the parts, the book’s name, the numberof the edition,
place of publication, publisher, year. Larsen PR, Kronenberg HM, Melmed
S, Polonsky KS. Williams Textbook of Endocrinology, 10th Edition, Phila-
delphia, Elsevier Science, 2003.

Book section:
Related section, the author name (s), section names, editor (s), book title,
place of publication, publisher, year, first and last page number.

Klein S, Romijn JA. Obesity. In: Larsen PR, Kronenberg HM, Melmed S,
Polonsky KS. Williams Textbook of Endocrinology, 10th Edition, Philadel-
phia, Elsevier Science, 2003, p.1642-1706.

TABLES

Tables should come after the references in the main text, each table should
be typed double-spaced and will be on a separate page. According to the
order mentioned in the article should be numbered with Roman numerals
and short extracts should carry a title. It should be noted also within the
text. Table header should be on the table; included descriptions and abbre-
viations should be below the table. Tables should have a selfexplanatory
nature rather than repeating the information in the text. References of the
information or statements that are published recently should be indicated
in a footnote attached to the corresponding table below.

ABBREVIATIONS

Word’sabbreviation is given in parenthesis where it first time passes and
used the same abbreviation allthrough the text.

PHOTO AND FIGURES, SUBTITLES

Images, shapes, electronic photographs, radiographs, CT scans, and scanned
images in .jpeg or .tiff format, 500 x 400 pixel size and 300 dpi resolution
should be recorded and submitted online. In histological sections enlarge-
ment of the photo and staining technique should be stated. The figures
should be numbered according to their sequence in the text. It should also
be noted in the text areas. The pictures and illustrations’ subtitles should
be given on a separate sheet at the end of the article. Pictures and captions
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should be short and should be in descriptive manner, the text must not have
repetition. Pictures or numbers used in the figures, the meaning of symbols
and letters should be stated clearly. Writing text on the drawing should be
avoided unless it is necessary.

APPLICATION AND COPYRIGHT TRANSFER PAGE

Entries are accepted only online via the journal’s article assessment system
(https://dergipark.org.tr/en/login). Along with the text, including the right
to broadcast all of the authors of the signed approval of the transfer form
must be sent to the publishing company (e-mail: baktipd@gmail.com).
Manuscriptis read by all authors, approved and should be expressed as the
product of an original work and must have the signature next to the author’s
name. Any author should be noted that there is no conflict of interest with
the institution or organization and the International College of Medical
Journal Editors form for the Disclosure of Conflict of which is prepared in
accordance with Interest “Conflict of Interest Form” should be completed
and submitted with Copyright Transfer Aggrement Form (http://dergipark.
gov.tr/baktipd/page/5815).

Accepted articles broadcasting rights should be transferred to the Editorial
Board of Medical Journal of Western Black Sea Publications. The copyright
of the printed article comprising the reproduction and distribution rights.
Authors may open the article free at web providing that Editorial Board
of the Medical Journal of Western Black Sea is the owner of the copyright
and the publication of this article. In this case the following statement must
contain “original article is located in the “https://dergipark.org.tr/en/pub/
baktipd” and the port connection must be created. All the articles published
in this journal are protected by copyright. Any printed material can not
be published else where in any way without the written permission of the
Editorial Board Medical Journal of Western Black Sea. Medical Journal of
Western Black Sea Editorial Board does not accept any legal responsibility
for the lacking information, rights claims and mistakes to occur via publi-
cation in this journal. Authors and referees for articles published in this
journal are not paid any fees.

CHECKLIST FOR AUTHORS

Before submitting your article to Medical Journal of Western Black Sea,
please make sure that you have no missing files.
 Application Letter to the Editor

« Conflict of interest form

« Cover page

o Article text

o Abstract (Turkish) (English)

o References (Separate page).

o Tables and graphs

o Pictures and figures

EDITORIAL POLICY and ETHICAL RULES
Open Access Policy

This journal provides immediate open access to its content on the principle
that making research freely available to the public supports a greater global
exchange of knowledge.

Alljournal papers are distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License, which permits any
non-commercial use, sharing, adaptation, distribution and reproduction in
any medium or format, as long as you give appropriate credit to the original
author(s) and the source.

Article Processing Charges

As Zonguldak Bulent Ecevit University is supporting publishing costs of
Medical Journal of Western Black Sea, article processing charge and any
other publication fees in the journal are free for authors.
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Copyright notice

Authors have copyright but license exclusive rights in their article to the
publisher*.

Authors have the right to:

e Share their article according to the “Personal Use rights™** so long as it
contains the end user license and the DOI link to the version of record in
this journal.

2%

e Retain intellectual property rights (including research data).
e Proper attribution and credit for the published work.

* This includes the right to make and authorize commercial use.
** Personal use rights

Authors can use their articles, in full or in part, for scholarly, non-commer-
cial purposes such as:

¢ Use by an author in the author’s classroom teaching (including distribu-
tion of copies, paper or electronic)

e Distribution of copies (including through e-mail) to known research
colleagues for their personal use (but not for Commercial Use)

e Inclusion in a thesis or dissertation (provided that this is not to be
published commercially)

e Use in a subsequent compilation of the author’s works

¢ Extending the Article to book-length form

¢ Preparation of other derivative works (but not for Commercial Use)
e Otherwise using or re-using portions or excerpts in other works
Copyright Notice

The Medical Journal of Western Black Sea allow the author(s) to hold the
copyright without restrictions. Also the journal allow the author(s) to retain
publishing rights without restrictions.

Privacy Statement

The names and email addresses entered in this journal site will be used
exclusively for the stated purposes of this journal and will not be made avail-
able for any other purpose or to any other party.

PEER REVIEW POLICY
General information

We ask authors and referees to submit their articles and reports via our
online system Dergipark (https://dergipark.org.tr/en/pub/baktipd). There
is an online help guide to assist in using this system, and a helpdesk email
account for any technical problems.

ARTICLE REVIEW PROCESS

FIRST CHECKS

In the pre-evaluation process, the articles should include the basic criteria
and files in the writing rules.

All articles must have a title page, summary, main text, tables if references,
figures (explanations); proper file formats are not required until the revision
stage.

SIMILARITY CHECK

For originality of the text in the submitted article, it is scanned for text simi-
larity. Western Black Sea Medical Journal uses iThenticate to search multi-
ple scientific publication databases.

EDITOR AND EVALUATION TASK

If an article is found suitable for the journal, the Editor-in-Chief may
appoint it to an Associate Editor based on the relevant specialization. The
Associate Editor and/or Field Editor then appoints external reviewers to
evaluate the article against the journal’s publication criteria.

Manuscripts that do not meet the minimum requirements for the scope or
quality of the journal may be editorially rejected prior to review. Such deci-
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sions are often made in less than a week to provide authors with a quick
opportunity to submit articles to another journal.

If the Editor-in-Chief or Members of the Editorial Board submits an article
to the journal, they will be blinded from all information regarding the peer
review of their article. The Associate Editor will oversee the peer-review and
decision-making process for the article.

REFEREE EVALUATION

The Western Black Sea Journal of Medicine receives three external referee
recommendations for each article submitted for review. The time for the
referees to accept the evaluation of the article is 10 days, and the period
for completing the evaluation after acceptance is 14 days. The editorship
may give additional time to the referees or cancel the invitation to referee.
Referees can see the title and abstract information of the study during the
invitation. Referees act as blind referees during both the invitation and eval-
uation process. In the Western Black Sea Journal of Medicine, the evalua-
tion process is done in a double-blind peer-review system.

The referees evaluate the article according to the criteria specified in the
ethical rules for refereeing and report the strong and weak sides of the arti-
cle to the editor in writing in a transparent manner.

EDITORIAL DECISIONS

The decision about the article is chosen by the Editorial Board under the
chairmanship of the Editor-in-Chief in line with the referee suggestions,
similarity report and author revision among the following decisions:

- Acceptance - Minor Revision

- Major Revision - Reject

Acceptance of articles depends on the presentation of scientific content and
material. Requesting revisions for the article does not guarantee final accep-
tance. Referee criticisms are presented as suggestions, the final decision

rests with the Editorial Board.

The online and/or hardcopy publication period of accepted works is 180
days.

AUTHOR RESPONSIBILITIES IN THE PUBLICATION PROCESS

Revised manuscripts appear as publications after acceptance. During the
publication, the authors are responsible for the following;

The full text of the last version file whose revision has been accepted (doc
or docx file format)

Author names and affiliates listed in the article in the full text file must
match the names and organizations entered in the article submission system

References check

Uploading high resolution files of figures, tables or photographs to the
system

Acknowledgments, author’s statement of contribution, ethical consent, etc.
should be stated completely and completely in the full text before the refer-
ences

In the web interface on Dergipark, the title, abstract, keywords, author
rankings (without title) and references must match the latest version file.

ETHICAL GUIDELINES

Official journal of Zonguldak Biilent Ecevit University Faculty of Medicine,
Medical Journal Of Western Black Sea is a peer-reviewed journal which
aims to reach all national and international institutions and individuals free
of charge.

In the scientific articles sent to our journal, the recommendations of ICMJE
(International Committee of Medical Journal Editors) and the International
Standards of COPE (Committee on Publication Ethics) for Editors and
Authors are taken into consideration.

All claims and finalized processes regarding violations of ethics by our
authors are under their own responsibility, and in case of ethical viola-
tions, the article is automatically canceled.

Ethical Guidelines for Peer Reviewers

Peer Reviewers,

- Respect the confidentiality of the manuscript, do not discuss it and do not
reveal any details of it.

- Inform the editor about any conflict of interest.

- Provide objective and constructive explanations for their suggestions.

- Do not allow the decisions related to the article to be influenced by the
subject of the manuscript or the way of writing.

- Do not contact the authors directly and request their previous articles
unless there is a strong scientific reason.

- Do not duplicate any part of the article or information reviewed in any of
their own work before it is published by the authors.

- Agree to accept the reviews only within their expertise and finish the
review process within a reasonable time.

- Do not intentionally prolong the review process which leads to a delay for
the publication of the article.

- Use a language refrained from being hostile and avoids making deroga-
tory personal comments.

- Destroy the manuscript and associated material after reviewing.

https://publicationethics.org/files/Ethical_guidelines_for_peer_review-

ers_0.pdf

Ethical Guidelines for Authors

Authors and co-authors,

- Meet the following criteria for authorship defined by International
Committee of Medical Journal Editors (ICMJE);

a. Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work;

b. Drafting the work or revising it critically for important intellectual
content;

c. Final approval of the version to be published;

d. Agreement to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

- Ensure that submitted articles are original and are not sent to different
publishers.

- Are responsible for any falsification, alteration or plagiarism which are
defined as abusing research before or during the research or while report-
ing the findings of it.

- Inform the editor if there is any conflict of interest in the submitted arti-
cles.

- Inform the editor for correction or withdrawal if any mistake is noticed
after publication or during the process of pre-control or evaluation.

- Do not suggest reordering, adding or dropping author names after article
submission.

- State, if the research requires the decision of the ethics committee, that
they have the ethics committee approval with the name of the ethics
committee and the date and number of the decision in the first and
last page of the article and the methods section, also upload the ethics
committee approval document to the system along with the application
of the article.

- State in the article that they have the consent form for the case reports.

- Comply with the copyright regulations for the ideas and works of art used
in the article.

- Provide statements for Author Contribution, Conflict of Interest, Disclo-
sure and if necessary, Acknowledgements.

http://www.icmje.org/icmje-recommendations.pdf

https://www.ease.org.uk/wp-content/uploads/2018/11/d0i.10.20316.
ESE_.2018.44.el.tr_.pdf
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Ethical Guidelines for Editors o In addition to being accountable for the parts of the work he or she has
Beliions done, an author should be able to identify which co-authors are respon-
sible for specific other parts of the work. In addition, authors should have
confidence in the integrity of the contributions of their co-authors.

o The readers should be informed about who provides financial support to
the study or other scientific studies and whether there is any role of spon-

sors in the study or publication, and if there is any, what the contribution is. All those designated as authors should meet all four criteria for author-

ship, and all who meet the four criteria should be identified as authors.

o Itis the collective responsibility of the authors, not the journal to which the
work is submitted, to determine that all people named as authors meet all
four criteria; it is not the role of journal editors to determine who qualifies
or does not qualify for authorship or to arbitrate authorship conflicts.

o If agreement cannot be reached about who qualifies for authorship, the
institution(s) where the work was performed, not the journal editor,
should be asked to investigate.

Editors should base their decisions of acceptance or rejection on the
importance, originality and clarity of the article, validity of study and its
relevance to the remit of the journal.

Editors should not reverse decisions to accept submissions unless serious
problems are identified with the submission.

o New editors should not overturn decisions to publish submissions made
by the previous editor unless serious problems are identified.

o A description of peer review processes should be published, and editors
should be ready to justify any important deviation from the described
processes.

o The criteria used to determine the order in which authors are listed on
the byline may vary and are to be decided collectively by the author group
and not by editors.

Journals should have a declared mechanism for authors to appeal against

. . « If authors request removal or addition of an author after manuscript
editorial decisions.

submission or publication, journal editors should seek an explanation
and signed statement of agreement for the requested change from all
listed authors and from the author to be removed or added.

Editors should publish guidance to authors on everything that is expected
of them. This guidance should be regularly updated and should refer or
link to this code.

Editors should state the authorship criteria suggested by International
Committee of Medical Journal Editors (ICMJE).

Editors should provide guidance to reviewers on everything that is
expected of them including

o The corresponding author is the one individual who takes primary
responsibility for communication with the journal during the manuscript
submission, peer review, and publication process.

o The corresponding author typically ensures that all the journal’s admin-
istrative requirements, such as providing details of authorship, ethics

+ The need to handle submitted material in confidence. This guidance committee approval, clinical trial registration documentation, and disclo-
should be regularly updated and should refer or link to this code sures of relationships and activities are properly completed and reported,
o Editors should require reviewers to disclose any potential competing although these duties may be delegated to one or more coauthors.
interests before agreeing to review a submission. « The corresponding author should be available throughout the submis-
« Editors should have systems to ensure that peer reviewers’ identities are sion and peer review process to respond to editorial queries in a timely
protected unless they way, and should be available after publication to respond to critiques
« Use an open review system that is declared to authors and reviewers. of the work and cooperate with any requests from the journal for data
« Editors should provide new editorial board members with guidelines on of ac.ldit.ional information should questions about the paper arise after
everything that is expected of them and should keep existing members publication.
updated on new policies and developments. o When alarge multi-author group has conducted the work, the group ideally
« Editors should make decisions on which articles to publish based on should decide who will be an author before the work is started and confirm
quality and suitability for the journal and without interference from the who is an author before submitting the manuscript for publication.
journal owner/publisher. Non-Author Contributors
« Editors should have a written contract(s) setting out their relationship  + Contributors who meet fewer than all 4 of the above criteria for author-
with the journal’s owner and/or publisher. The terms of this contract ship should not be listed as authors, but they should be acknowledged.
should be in line with the COPE Code of Conduct for Journal Editors. « Examples of activities that alone (without other contributions) do not
« Editors should strive to ensure that peer review at their journal is fair, qualify a contributor for authorship are acquisition of funding; general
unbiased and timely. supervision of a research group or general administrative support; and
« Editors should have systems to ensure that material submitted to their writing assistance, technical editing, language editing, and proofreading.
journal remains confidential while under review.  Those whose contributions do not justify authorship may be acknowledged
« Editors should take all reasonable steps to ensure the quality of the mate- individually or together as a group under a single heading (e.g. “Clinical
rial they publish, recognizing that journals and sections within journals Investigators” or “Participating Investigators”), and their contributions
will have different aims and standards. should be specified (e.g., “served as scientific advisors,” “critically reviewed
https://publicationethics.org/files/ Code%200{%20Conduct.pdf the study proposal,” “collected data,” “provided and cared for study

» «

patients”, “participated in writing or technical editing of the manuscript”).
http://www.icmje.org/recommendations/browse/roles-and-responsibili-
ties/defining-the-role-of-authors-and-contributors.html

Definition of Authors and Co-authors;
The ICMJE recommends that authorship should be based on the following

4 criteria:
o Substantial contributions to the conception or design of the work; or the CONTACT INFORMATION
acquisition, analysis, or interpretation of data for the work; Taner BAYRAKTAROGLU
o Drafting the work or revising it critically for important intellectual Zonguldak Bulent Ecevit University,
content; Faculty of Medicine, Internal Sciences, Department of Internal Medicine,
« Final approval of the version to be published; Division of Endocrinology and Metabolism

« Agreement to be accountable for all aspects of the work in ensuring that 67100, Zonguldak, Turkey
questions related to the accuracy or integrity of any part of the work are ~ Phone: +90(372) 291 24 44
appropriately investigated and resolved. E-mail: baytaner@beun.edu.tr baytaner@yahoo.com baktipd@gmail.com
Web address: https://dergipark.org.tr/en/pub/baktipd
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EDITORDEN

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesi, Tip Fakiiltesi tarafindan yayimlanan “Medical Journal of Western Black Sea — Bat1 Karadeniz Tip Dergisi”nin
2023 yil1 Agustos sayisini sizlere sunuyoruz.

Dergimize ilginin artmasi ile yogun bir ¢alisma siirecini siirdiirityoruz. Bu sayimizda literatiire 6nemli katkilarda bulunacak giincel arastirmalar:
okuyacaksiniz:

o Kompleman Sistemi ve Hastaliklar1

o Preeklamptik Anne ve Bebeklerinde Asimetrik Dimetil Arjinin ve Oksidan/Antioksidan Diizeyi

« Herpes Zoster Tanis1 Alan Immiinkompetan Hastalarin Epidemiyolojik ve Klinik Ozellikleri: Sinop ilinden Tek Merkezli Retrospektif
Kohort Caligma

 Hidradenitis Suppurativali Hastalarda Inflamatuar Belirteglerin Degerlerdirilmesi: Tek Merkezli Vaka-Kontrol Calismast

o Papiller Tiroid Karsinomada Tiimor Biyiikligii ve Metastazin Belirticisi Olarak Notrofil Lenfosit Orani

« IL8/CXCL8 Gen Polimorfizminin COVID-19 Siddeti ile [ligkisi

« Inme Hastalarinda Lenfosit/Monosit Oraninin Klinik ve Radyolojik Parametrelerle Iliskisi ve Kisa Siireli Sonuglara Etkisi

 Basi Yaralarinda Bakim Verenlerin Hastalikla lgili Farkindalik Diizeyi

o Atrial Fibrilasyonu Olan Iskemik Serebrovaskiiler Inme Gegirmis Hastalarda Rekiirren Serebrovaskiiler Inme ile Kirmizi Kan Hiicresi
Dagilim Genisligi Arasindaki liski

o SARS-CoV 2 Enfeksiyonlu Hastalarda Kisa Donem Mortaliteyi Tahmin Etmede Frontal QRS-T Agist: Bir Analitik Calisma

« Uygun Tibbi Maske Yapimu I¢in Yiiz Antropometrisinin incelenmesi

o Farkli Mine Yiizey Hazirlik Islemlerinin Mine Demineralizasyonu Gelisimine Etkisinin Degerlendirilmesi: Bir In-vitro Rebonded Braket
Caligmast

o Oyun Hamuru Etkinliginin Cocuklarda Dental Kayginin Giderilmesine Etkisi

o Prostat Radyofrekans Termoterapinin Alfa Bloker Tedaviye Direngli Noktiirisi Olan BPO’ lu Yash Hastalarda Etkinligi ve Giivenligi:
Gozlemsel Calisma

« Osteoporozu Olan Geriatrik Kadin Hastalarda Diigme Oykiisii ve Diigme Korkusu ile Iligkili Faktorlerin Degerlendirilmesi

« Spontan Dolasimin Geri Déniisiinii Tahmin Etmede Delta Karbondioksitin (ACO2) Tanisal Degerinin Incelenmesi: Prospektif Tek
Merkezli Calisma

«  Agir Derecede Obstriiktif Uyku Apne Sendromu Hastalarinda Biligsel Islevlerin Degerlendirilmesi

o Melatonin Yagh Siganlarda Postoperatif Kognitif Disfonksiyonu Tyilestirir: Oksidatif Stres, PSD95 ve Ca2+/Kalmodulin Bagimli Protein
Kinazin Onemi

 Cocuklarda Idrar Yolu Enfeksiyonlar:: Ugiincii Basamak Bir Hastanenin Klinik ve Antibiyotik Duyarlilik Verileri

Geng Yetigkinlerde COVID-19 Pandemisi Dénemi Miyopi: Tiirkiye-Zonguldak Ili Ornegi

o COVID-19 Kapanmasinin Yaga Bagli Makula Dejenerasyonu Tedavisine Etkileri

« Judocularin Serum BDNF (Beyin-Derived Nérotrofik Faktér) Seviyelerinin Incelenmesi

o Intravezikal Bacillus Calmette-Guerin (BCG) Intoleransi Gelismis Hastada Nadir Bir Olgu: Otoimmiin Miyopati

o Colyak Arter Stent Okliizyonunun Cerrahi Tedavisi; Nadir Bir Olgu Sunumu ‘Aorto-Hepatik Baypas’
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EDITORIAL

Dear Readers,

We present to you the August 2023 issue of “Medical Journal of Western Black Sea” published by Zonguldak Biilent Ecevit University, Faculty
of Medicine.
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The Relationship of Lymphocyte/Monocyte Ratio with Clinical and Radiological Parameters and Its Effect of Short-Term Results
in Stroke Patients

Awareness Level of Caregivers in Pressure Sores

The Relationship Between Recurrent Cerebrovascular Stroke and Erythrocyte Distribution Width in Atrial Fibrillation Patients with
Cerebrovascular Stroke

Frontal QRS-T Angle in Predicting Short-Term Mortality in Patients with SARS-CoV 2 Infection in Emergency Service: An
Analytical Study

Examining Facial Anthropometry for Appropriate Mask Making
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Efficacy and Safety of Prostate Radiofrequency Thermotherapy in Elderly Patients with BPO and Nocturia Resistant to Alpha-
Blocker Therapy: An Observational Study

Evaluation of Factors Associated with Fall History and Fear of Falling in Geriatric Female Patients with Osteoporosis

Diagnostic Accuracy of the Carbon Dioxide Gap (ACO2) in Predicting the Return of Spontaneous Circulation: A Prospective Single
Center Study

Evaluation of Cognitive Functions in Patients with Severely Obstructive Sleep Apnea Syndrome

Melatonin Improves Postoperative Cognitive Dysfunction in Aged Rats: Relevance of Oxidative Stress, PSD95 and Ca2+/
Calmoduline Dependent Protein Kinase
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Surgical Treatment of Stent Occlusion in Celiac Artery; A Rare Case Report ‘Aorto-Hepatic Bypass’

Measuring Public Health Effect of Coronavirus Disease 2019: A Novel Perspective in Healthcare in Pandemic Times
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Kompleman Sistemi ve Hastaliklar1
Complement System and Disorders

Oner OZDEMIR
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Bu makaleye yapilacak atif: Ozdemir O. Kompleman sistemi ve hastaliklari. Med ] West Black Sea. 2023;7(2):103-111.

Sorumlu Yazar 62

Oner Ozdemir Kompleman sistemi immiin sistemin gok eskiden beri bilinen bir parcasi olup, son yillarda artan yeni

E-posta literatiir verileri 1s1ginda gézden gegiriimesine ihtiyac vardir. ilk olarak, kompleman sistem biyolojisi
ozdemir_oner@hotmail.com ve kompleman elementlerinin islevlerinden bahsedilecektir. Bu sisteme ait bilinen 3 yolagin isleme
mekanizmasi ve bu sistemin regulatér proteinleri anlatilacaktir. Kompleman hastaliklarinin tanimi,
toplumdaki sikligi, nasil klinikte taninabileceklerinden bahsedildikten sonra, eskiden beri bilinen
ve yeni yeni 6grendigimiz bazi kompleman hastaliklardan bahsedilecektir. Son olarak, kompleman
hastaliklarinin laboratuvar testlerinden bahsedilecektir.

Anahtar Sozciikler: immﬂnyetmezlik, kompleman, AH50, CH50, properdin, MBL

ABSTRACT

Gelis Tarihi ) . .
13.02.2023 The complement system is a part of the immune system that has been known for a long time, and

' . ' . it needs to be reviewed in the light of new literature data that has increased in recent years. Firstly,
Revizyon Tarihi complement system biology and functions of complement elements will be discussed. The mechanism
06.06.2023 of the three known pathways of this system and the regulatory proteins of this system will be explained.
Kabul Tarihi After defining the complement disorders, their frequency in the community, and how we recognize in the
05.07.2023 clinic setting, some of the complement diseases that have been known for a long time and the diseases

have just learned will be mentioned. Finally, we will discuss laboratory tests of complement diseases.
Keywords: Immunodeficiency, complement, AH50, CH50, properdin, MBL
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Ozdemir O

Kompleman sistemi immun sistemin ¢ok eskiden beri bili-
nen bir parcasi olup, son yillarda artan yeni literatir verileri
1Isiginda gézden gecirilmesine ihtiyac vardir.

TARIHCE

Jules Bordet 1800°IU yillarin sonuna dogru, ilk defa komp-
leman sistemini fark etmis ve serumdaki ‘isiya dayaniksiz
litik unsur' olarak tanimlamigtir. 1899 yilinda, Paul Ehrlich
bu litik unsurlari “complement: kompleman” olarak isimlen-
dirmistir (1). 1919’ da kompleman defekti kobaylarda (gui-
nea pigs) ilk primer immiin yetmezlik (PiY) hastaligi olarak
tanimlanmistir. Komplemanin ikinci (C2) alt tipinin eksikli-
ginin insanda tanimlanan ilk kompleman defekti olmasi da
yillar sonra olmustur. 1920 yili ortalarinda C1 - C4 arasi
sadece dort kompleman alt grubu biliniyordu. 1940 basin-
da bu doért kompleman proteini (C1-C4) serumdan izole
edilmistir. 1960 basinda ise, makromolekiiler C1 kompleks
-C1qC1rC1s- yapisi ¢ézUmlenmigtir (2-4).

Kompleman Sistem Biyolojisi

Kompleman sistemi 50’den fazla solubl ve membran ylze-
yinde eksprese olan (membrana bagh) proteinden olusur.
Bunlar vicutta ilk Uretildiginde, zimojen (parcalanip aktif
olan) tabiatinda olup, parcalandiktan sonra aktif hale gelir
ve iglev gorurler. Kompleman elemanlarinin kiicik moleku-
ler agirlikta olan pargalanma urunleri ‘a’ (e.g., C3a), komp-

lemani gésteren C harfi, grubunu gosteren sayidan sonraki
kicuk harf ‘a’ (C3a) olarak gosterilir. Daha blyik molekuler
agirlikta olanlar ise, ‘b’ (C3b) seklinde gdsterilir. Bir kere
aktive olundugunda, spesifik enzimler sirekli substratlarini
parcalamaya devam eder ve kendi kendini amplifiye eden
bir kaskad olusur (5,6).

Kompleman Fonksiyonlari

1- Anti-mikrobiyal etki: bakteriyel hlicre duvarlarinin sitolitik
membran atak kompleks (MAK) atagi ile parcalanmasi
sonucu meydana gelir.

2- Apoptotik hlcre ve debris (hlicre artiklarinin) atilimi:
antijenleri opsonize ederek fagositozu hizlandirmasi
yoluyla olusur.

3- Proinflamatuvar 6&zellik: kemoattraksiyon ve 06zellikle
makrofaj ve nétrofiller gibi I6kositlerin aktivasyonunu
sagdlar.

4- innat (dogal) / adaptif (kazanilmig) immiin cevabin arti-
riimasi: C3d gibi kompleman yikim Grinlerinin ko-stimu-
latér olarak B-hucreleri aktive etmesi ve antikor tretimi
sonucu olusur (3).

Kompleman Yolaklari ve Tetikleyiciler

Bu sistemde U¢ ana yolak oldugu bilinmektedir (Sekil 1).
ilk ve en iyi bilinen klasik yolak denilen ve C1-C9 arasin-
da kompleman unsurlarini iceren birinci yolaktir. Bu yolak,
IgG ve IgM ‘nin icinde oldugu imminkompleksler ile C1q’
nun karsilasmasi sonrasi tetiklenir. ikincisi ise, Lektin yolagi

Mikrobial ylizeyde Kompleman tanima
baglama

C3 konvertaz

Efektdr fonksiyonlan

AP| LPSzymosan

<
> 4 C3b
*
$3%3 C3bBb
v Properdin

LP|Karbonhidratlar MBL

“.:.’.".99/*3\

CP|Bagh IgG, IgM

Fa

Ampilifikasyon dénglisi

N/,

C3 —~C5—— C5b-9

/

Kemotaksis
Anafilotoksin Salgilanmasi

| T

Fagositik hilicrelerin gbgl ve
artmig vaskuler gegirgenlik

C3b Opsonizasyon

Sekil 1: Kompleman
yolaklarinin mikrobiyal
yuzeylerde degisik
maddelerle (yabanci
antijenlerle) tetiklenmesi
ve C3 konvertaz olusumu
sonrasinda terminal
yolaga dogru gidis

ve hucre zarinda lizis
gelisimi gosterilmektedir.
(7 no’lu kaynaktan
uyarlanmistir.)

CP: Klasik yolak,

LP: Lektin yolak,

Cbha .\

AP: Alternatif yolak
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Kompleman Sistemi

da denilen, klasik yola benzer sekilde calisan, C1q yerine
antijen tanimay! mannoz baglayan lektin (MBL)’in yaptigi
yolak. MBL yerine bazen fikolin ve kollektin gibi proteinler
de yabanci antijenin taninmasinda rol alir. Alternatif yolak
da denilen Uglincl yolak, diger iki yolagin aktiflesmesiyle
ortaya ¢ikan C3b gibi proteinlerle ya da C3’lin spontan hid-
rolizi ile aktiflesen yolak (3,7-9).

Mikrobiyal yuzeylere baglanan imminkompleks, mannoz
gibi karbonhidratlar ve alternatif yolak icin bakterilerdeki
lipopolisakkarit ya da maya mantarlarinda bulunan zimo-
san gibi maddeler bu yolaklarin tetiklenerek aktiflenmesine
neden olur (7).

Kompleman Yolaklari, C3 / C5 Konvertazlar ve
MAK Olusumu

Klasik ve Lektin yolagi aktive edildikten sonra C4 ve C2’
nin de parcalanmasina yol agarak ortak C3 konvertazlarini
(C4b2a) olusturur. Alternatif yolakta ise, C3b unsuru faktor
Bb ile temas halinde, C3 konvertazini (C3bBb ) olusturur.

Klasik ve Lektin yolaginin aktivasyonu sonrasi kaskadin
devam etmesi sonucunda, C5 konvertaz C4b2a3b olusup
bu da C5-C9 arasi komplement unsurlarinin hep beraber
MAK (Membran Atak Kompleks) olusumuna yol agmasini
saglar. Alternatif yolakta ise, C5 konvertaz C3 konvertazin
(C3bBb ) tekrar C3b ile kompleks olusturup MAK olusumu
ile sonuglanir (Sekil 1).

Tum kompleman yolagi pozitif feed-back ile amplifiye edilir
ve fakat kendi solubl ve membran regulatérleriyle de inakti-
ve edilerek sistem bir denge halinde tutulur (3,7-9).

Kompleman Unsurlan ve Effektor Hiicrelerin iletisimi

Membran (zerindeki degisik kompleman resptorleri (CR1,
CR2, CR3, CR4, CRIg-Vitronectin) Uzerinden innate (dogal)
immdanitedeki NK, makrofaj/Kupffer, dendritik, polimorfo-
nikleer hicreler, yd hicreleri ile iletisime gecip bu hicreleri
aktive edip islev kazandirirlar (8).

Kompleman unsurlarinin aktivasyonu vicutta inflamasyo-
nun artmasina, yabanci / patojen hicrelerin lizis/fagosito-
zuna ve diger immin hcrelerle kurulan iletisim Gzerinden
immunoregulasyona yol acgar (8).

Kompleman Sisteminin Regiilatér Proteinleri

Bunlari serumda dolagan ve membrana bagh olanlar seklin-
de iki gruba ayirabiliriz. Bu regulatér proteinler membranda
diger kompleman unsurlarinin disosiyasyonuna (ayrismasi-
na ve kaskat olusturamamasina) ve/veya 6zellikle sivi faz-
da proteolitik inaktivasyonuna yol acarlar.

Solubl (sivi faz) Reglilatérler

C1 inhibitér (C1-INH), C4 baglayan protein (C4BP), prote-
in S, faktér H, faktor |, ve anafilatoksin inhibitéri (3) olarak
bilinmektedir.

Membran-Bagimli Regtilatérler

En bilinenleri CR1 (CD35), CR2 (CD21), CR3 (CD11b/
CD18), CR4 (CD11¢/CD18), CD46: membran kofaktdr pro-
tein (MCP), CD55: decay accelerating faktér (DAF), CD59:
(MAK-inhibitor protein: MAC-IP / protectin), ve CRIg (immu-
noglobulin superfamilyasina ait kompleman reseptori)-Vit-
ronectin (3) olarak sayabiliriz.

Kompleman Regiilatérlerinin Fonksiyonu

CD55 (DAF) membran (zerinde diger kompleman unsur-
larinin  birlesmesini ve C3 konvertazlarin olusumunu
durdurmaktadir. CD59 ise membran Uzerinde terminal
komponentlerin birlesip MAK olusturmasini engeller. Fak-
tér H ve faktor | ise kompleman unsurlarinin membranda
tutunmasini ve kaskadin ilerlemesini engelleyip inaktif hale
getirir. Faktor | 6zellikle MCP/CDA46 birbirine kofaktor etkiyle
Ornegin C3b’ yi inaktif hale getirir. C1-INH, C1g’ nun immun-
kompleks ile baglandiktan sonra C1r ve C1s ile irreverzibl
olarak birlesmesini engeller. Ayni sekilde, MBL'nin MASP-
1/-2 ile de irreverzibl olarak birlesmesini engeller (10,11).

Solubl ve membran-bagimli reglilatérler kompleman faktér H
(CFH), kompleman faktér | (CFI), MCP, CR1, trombomodulin
gibi genelde her 3 yolakta (klasik+lektin+alternatif) da etkin
olmalarina ragmen; C1-INH, Clusterin ve CD59 gibi bazlar
sirasiyla klasik+lektin ve terminal yolaga 6zgtindur (11).

KOMPLEMAN SISTEM HASTALIKLARI
(KOMPLEMENTOPATI) SPEKTRUMU

Komplementopati’lerde 2 kriterden en az biri tespit edilme-
lidir: i- hastaligin patofizyolojisinde kompleman sisteminin
aktivasyonu ana unsurdur ve/veya ii- kompleman sisteminin
inhibisyonu hastaligin patogenezinde duraksama ya da dur-
maya yol agar (2).

Kompleman Eksikliklerinin Genetigi

Akkiz (sonradan edinilmig) olabilecegi gibi herediter (kaht-
sal) de olabilir. Konjenital hastaliklarin ¢ogu otosomal
resessif gegcmektedir. Fakat, C1-INH, faktér B, MCP/CD46
eksiklikleri otosomal dominant gegmektedir. MBL ve faktor |
eksiklikleri ise, otosomal ko-dominant gecmektedir. Proper-
din eksikligi ise, X’e bagl resessif gecmektedir (7).

Siklik (Prevalans)

Kompleman sistem hastaliklarinin PiY’lerin iginde sikhig
Ulkeden Ulkeye degismekle beraber %1-30 arasindadir (12).
Konijenital kompleman eksikliginin sikhginin %0.03 oldugu
tahmin edilmektedir. Fakat en sik gériilen MBL eksikliginin
genel popllasyonun %5-10 arasinda oldugu bilinmektedir.
MBL disinda, en sik kompleman unsuru eksikliklerinden ve
ilk tanimlanan C2 eksikliginin sikhgi ise 1:10.000°dir. Roma-
tizmal hastaligi olan beyaz irkta ise, C2 eksikligi %1 diize-
yindedir (2,5). SLE hastalarinin %30’ unda kompleman (C4,
C2, C1) eksiklikleri mevcuttur. Dissemine Neisseria enfek-
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siyonu olanlarin %20’ sinde C5-C9 ve properdin eksikligi
saptanmistir.

Parsiyel C4 (C4A) eksikligi toplumda 1:250 kisidir. Litera-
turde, tam bir C4 eksikligi olan 30 kadar vaka bildirilmistir.
GlUnumuze kadar, C1r/C1s eksikligi 20 vaka ve C1q eksikli-
gi 40 vaka olarak bildirilmigtir (13).

1. LEKTIN YOLAGI KUSURLARI / HASTALIKLARI

Konjenital MBL Eksikligi

MBL-2 geninin ekzon 1’ inde 3 tekil nokta mutasyonuna
bagh gelisen insanlarda en sik rastlanan immin yetmez-
liktir. MBL 6 -18 ay arasinda savunmanin ilk basamagidir.
Bakteriyel (S. pneumoniae) veya mantar enfeksiyonlari
veya hucre ici mikroorganizmalara karg koruyucudur.

Distik MBL duizeyi (MBL eksikligi) serumda <500 ng/ml ola-
rak saptanmasiyla konulur. MBL eksikligi yenidogan déne-
minde (ilk 28 guinde) hastalanan sut ¢cocuklarinda éncelikle
dasunulmelidir. Dogumda MBL eksikligi, MBL2 genotipi ile
degil, azalan serum MBL konsantrasyonlari ile tanim-
lanmalidir. (Yetiskinlerde ise, haplotiplerdeki degiskenlik
nedeniyle MBL eksikligini genellikle MBL2 genotipine gére
tanimlamak zorunludur.) (2,14).

MBL eksikligine bazi eglik eden immin sistem eksiklikleri
de bildirilmistir. (i) SLE’li hastalarda MBL eksikligi + komplet
C4 eksikligi (i) MBL eksikligi + 1gG alt sinif eksiklikleri ile
gorilebilir (2,14).

Yine bu hastalarda, Influenza A virisiine yatkinlik goérul-
mektedir. HIV’ li hastalarda da eksiklik bildiriimistir. Kistik
fibrozlu MBL eksikligi olan hastalarda progressif olarak
bozulan solunum iglevi ve Pseudomonas aeruginosa ile
artan enfeksiyon sikligina rastlanir. Semptomatik hepatit B
enfeksiyonunda sirozun gelisimini hizlandirir. MBL eksikligi,
hepatit C’ li hastalarda interferon tedavisinin yararli/basarili
olup olmayacagini belirleyen unsurlardan biridir. Tedavisin-
de plazmadan elde edilmis MBL (pdMBL) veya rekombinant
MBL (rMBL) kullaniimistir (2,14).

Kompleman Lektin Yolak Eksikligi ve Malformasyon
Beraberligi

Malpuech-Michels-Mingarelli-Carnevale (3MC) sendro-
mu otosomal resesif gegen ve dismorfik yiz (yark damak
dudak), hipertelorizm, postnatal biyime geriligi, mental
gerilik ve isitme kaybi gibi bazi klinik 6zellikleri ile karakte-
rizedir. Ug tipi vardir. Birinci tip MASP1 genindeki, ikinci ve
U¢lncu tip ise COLEC genlerindeki mutasyonlarla olusmak-
tadir (5,15).

2. KLASIK YOLAK KUSURLARI

C1’ den C9’a kadar olan komponentleri iceren bu yolaktaki
bazi 6érnek kompleman proteinlerinin eksikliginden bahse-
dilecektir.

C1q Eksikligi

Bu eksikligin gorllme yasi 6 ay-42 yas arasidir. Literatlirde
sadece 80 kadar vaka bildiriimistir. Bu kisilerde, SLE veya
lupus-benzeri hastalik belirtileri hastalarin %88’inde, foto-
sensitivite %84’lnde, %41’inde reklrrent bakteriyel enfek-
siyonlar, %30’ unda glomerilonefrit ve % 19’ unda nérolojik
hastalik bulgulari géralmustar.

Plazmaferez veya taze donmus plazma (TDP) C1q akti-
vitesini yerine koyar ve lupus-benzeri hastalik belirtilerini
duzeltir. Allojenik hematopoietik kok hucre transplantas-
yonu (HSCT) ve CRISPR/cas9 teknolojisi ile gen edisyon
calismalari devam etmektedir (2,5,7).

C2 Eksikligi

ilk tamimlanan ve toplumda en sik rastlandigi kabul edi-
len kompleman eksikligidir. Beyaz irkta sikhigi 1 / 20.000
(10.000) olarak bildiriimektedir. SLE hastalarinin <%1’inden
azinda saptanir. C1 kompleks eksiklikleri gibi, C2’ nin tama-
men yoklugu da SLE veya SLE - benzeri hastalik ve daha
dusuk bir oranda bakteriyel (6zellikle kapsulli bakterilerin
neden oldugu invaziv) enfeksiyonlara yol acar (9,12).

Diger Kompleman Element Eksiklikleri

Afro-Amerikalilarda C6 eksikligi 1:2.000 oraninda, C9 eksik-
ligi Japonya’da 1:1.000’lik bir insidansa sahiptir. C9 eksikli-
ginde meningokokkal enfeksiyon riski artar, ancak diger ge¢
bilesen eksikliklerine gére daha azdir. C9 yoklugunda bile,
C5b-C8 kompleksinin olugsumunun belli bir koruyucu etkisi
olup, sistemin calismasi ¢ok etkilenmeyebilir. C9 eksikligi
olan bireylerden alinan serumlarin, reaksiyon normalden
100 kat daha yavas olmasina ragmen, antikor kaplh koyun
eritrositlerinin parcalanmasini destekleyebildigi gdsterilmis-
tir (2,5,7,9,12).

3. ALTERNATIF YOLAK KUSURLARI

Faktér B, D ve Properdin’i iceren bu yolakta en sik gérilme-
si nedeniyle Properdin eksikliginden bahsedilecektir.

Properdin Eksikligi

Bir alternatif yolak faktériinin ilk tanimlanan tam eksikligi,
fulminan meningokok enfeksiyonu olan bir ailede saptan-
mistir. Diger organizmalarin neden oldugu tekrarlayan otitis
media ve pnémoni de bildirilmigtir.

Properdin eksikligi, U¢ tipte rastlanan X’e bagli bir hastaliktir.
Tip 1, proteinin tamamen yokluguna isaret eder ve 250 kat
artmig 6lumcil meningokok enfeksiyonlari riski ile iligkilidir.
Tip 2 cok duslk seviyeleri (normalin %1-10’u) gbstermekte-
dir. Dusuk properdin konsantrasyonu, muhtemelen anormal
properdin molekdllerinin hizli hiicre digi yikimindan kaynak-
lanmaktadir. Tip 3 ise, plazma seviyeleri normal olmasina
ragmen, C3b’yi baglama ve alternatif yolagi diizenleme
yeteneginde bozulma ile karakterize olan disfonksiyonel
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properdin seviyelerine sahip olan kisilerde gorulir. Tip2, tip
3 gibi properdin eksikliklerinde de rekurrent pyojenik enfek-
siyonlar ve meningokoksemiler meydana gelebilir (16).

MEMBRAN VEYA SOLUBL (SIVI FAZ)
REGULATOR PROTEIN KUSURLARI

Burada sik gorulen bazi 6rnek hastaliklardan bahsedilecek-
tir.

Atipik Hemolitik Uremik Sendromu

Hemolitik Gremik sendromu (HUS) vakalarinin ~%10’u, shi-
ga toksin ile tetiklenen HUS’e kiyasla daha kétii prognoza
sahip olan atipik HUS (aHUS) olarak siniflandirilir.

Trombotik mikroanjiyopatilerden olan aHUS, diare olmadan
ve bir ADAMTS13 kusuru olmaksizin gelisen HUS, mikro-
anjiyopatik hemolitik anemi, trombositopeni ve akut bébrek
yetmezligi G¢lusu ile karakterize olan bir klinik tablodur (2,3).

Literatiirde aHUS olusumunda; kompleman faktér H (KFH)
eksikligi (vakalarin %20-30°u), MCP (CD46) eksikligi (%10-
15), kompleman faktord | (KFI) eksikligi: %5-10, fonksiyon
kazandirici (GOF: gain of function) mutasyonu sonucu C3
eksikligi %2-10, trombomodulin eksikligi %3-5 ve fonksiyon
kazandirici mutasyonu sonucu kompleman faktér B (KFB)
bozuklugu %1-4 oraninda rastlanmigtir. Yine KFHR1/3
[KFH ile iligkili s6zde genler 1/3] veya KFH’ye karsi otoanti-
kor olusumu da aHUS ile sonuclanabilmektedir (12).

KFHR plazma proteinlerinin eksikligi ve otoantikor pozitif
HUS’ iin gelisimi ‘DEAP HUS’ kisaltmasi ile adlandiriimig-
tir. KFHR1/KFHR3 ve KFHR1/KFHR4’ln homozigot deles-
yonu, KFH oto-antikorlarinin gelisimi ile giclu bir sekilde
iligkilidir. KFHR3/KFHR1 delesyonu Asya (lkeleri, ispanya,
Fransa, Almanya’da %2; Kuzey Afrikallar, Tunus’un nor-
mal populasyonun %20’si ve hatta Nijerya’ da %33’e varan
oranda tanimlanmigtir (17,18).

Diasilgliserol protein kinaz € (DGKE) gen mutasyonlarinin
da sUt gocuklarinda goérulen aHUS tablosu ile karsimi-
za ¢gikabilecegi bildiriimektedir. Bu gen mutasyonu hedef
hilcrelerde artan protrombotik aktivite ve sonrasinda artan
kompleman aktivasyonuna yol acgabilir (19).

C3 Glomerulopati ve Dense Deposit Hastaligi
(MPGN tip 2)

C3 glomerulopati gelistirmis hastalarda alternatif yolun
dazenleyicilerinin mutasyonlari 6zellikle de bulunur. Bu has-
talarda kompleman C3, kompleman faktérleri KFB, KFH, KFI
ve KFHR1-5 genlerindeki mutasyonlar suglanmistir. izole
C3 birikintileri ile glomerulonefrit tablosunun olusabilecegi
bilinmektedir. KFHR5 glomerulopatisi de literattrde bildiril-
mistir. Ayrica, membranoproliferatif glomerulonefrit (MPGN)
tip 2 hastaliginda otoantikor C3 nefritik faktér (C3NeF) ara-
ciligiyla kompleman C3 konvertaz dizensizliginin deger-
lendiriimesi gerekir. Dusiik serum C3, ancak normal C4

seviyeleri yaygin bir bulgudur (2,5). C3NeF aktivitesi, dense
deposit hastaligi olan hastalarin yaklasik %80’inde ve C3
glomerulopatili hastalarin %45’inde bulunur.

Eculizumab (anti-Complement C5 antikor) tedavisi ile has-
tahgin kismen dizelmesi mimkin olmaktadir. Fakat C3
aktivasyonunun genellikle devam ettigi gérulir (C3 azalma-
s1, C3a/C3d’nin ylUkselmesi, vb.) ve 6zellikle C3NeF varlig
da bu tedaviden etkilenmez (10,20).

Yasa Baglh Makula Dejenerasyonu (AMD)

Retina ve bitisik yapilarin genetik olarak karmasik ve ¢ok
faktorli bir hastaligidir. Bircok Ulkede yashhkta korligin
6nde gelen nedeni olarak kabul edilir. Drusen olusumu,
belirgin bir merkezi gérme kaybina yol acar. Kompleman
genlerinden KFH, KFI, C2/CFB, C3, C9 ve vitronektin, art-
mig AMD gelistirme riski ile iligkilendiriimistir. Kompleman
faktér H (KFH) geni (Y402H polimorfizmi), etkilenen birey
icin 6Gnemli 6lctide artan bir hastalik riski olusturur (2). AMD,
yalnizca ara sira rutin kompleman analizinde degisikliklerle
iliskilendirilir, ancak vitreus sivisindaki kompleman aktivas-
yon UrUnlerinin artan seviyeleri, lokal bir inflamatuvar stre¢
lehine degerlendirilebilir.

CHAPLE Sendromu
[CD55 (Bozunma Hizlandirici Faktoér, DAF) Eksikligi]

Hematopoietik, stromal, endotelyal ve epitelyal hicrelerde
genis Olclde eksprese edilen CD55, konakgi hicrelerde
kompleman aktivasyonuna, C3 ve C5 konvertaz gelisimi ve
kaskadin ilerlemesine karsi koruma saglar.

CD55 geninin homozigot LOF (fonksiyon kaybi) mutasyon-
larina bagli CD55 eksikligi, kompleman hiperaktivasyonu,
anjiyopatik tromboz ve erken baslangi¢ch protein kaybetti-
ren enteropati (CHAPLE sendromu) ile karakterize nadir bir
otosomal resesif gecen sendromun molekiler nedeni olarak
2017 yilinda tanimlanmigtir (21). C3d ve terminal komple-
man yolagi elemanlarinin sirasiyla periferik kan I0kositleri ve
submukozal arteriyoller Gizerinde artan birikimi ile gésterildi-
gi gibi asir bir kompleman aktivasyonu mevcuttur. Protein
kaybettiren enteropati muhtemelen primer lenfanjiektaziden
kaynaklanir ve - bazi hastalarda - mukozal inflamasyonla
baglantilidir. Protein kaybettiren enteropati ‘nin klinik semp-
tomlari arasinda gastrointestinal hastalik (ishal, karin agrisi,
kusma, vb.), hipoalbiiminemiye bagli 6dem ve ayrica buyu-
me geriligi ve anemi gibi malabsorpsiyonun sonuglari yer
alir. Ayrica, hastalar cok sayida siddetli trombotik olaydan
etkilenebilir (5). Eculizumab, klinik semptomlarin ve labora-
tuvar parametrelerinin iyilesmesine yol acar (22).

Konjenital izole CD59 Eksikligi

CD59'u kodlayan gen dizisinde birka¢ degisik mutasyon
sonucu Klinik tablonun meydana geldigi nadir gérilen bir
hastaliktir. Erken bebeklik déneminden itibaren, hastalar
kronik hemoliz, tekrarlayan inmeler ve kronik enflamatuar
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demiyelinizan poliradikilonéropatiye isaret eden Guilla-
in-Barré sendromu benzeri hastalik epizodlarindan muzda-
riptir. Komplikasyonlar, muhtemelen intravaskuler hemolizin
aracilik ettigi akut bdbrek yetmezligi ve tromboembolik
olaylari igerir. Eculizumab tedavisi bazi vakalarda bagarih
olmustur (5).

Paroksismal Noktiirnal Hemoglobiniri
(Kombine CD55 ve CD59 Eksikligi)

Diizenleyici kompleman proteinleri CD55 ve CD59’un birle-
sik eksikligi bu hastaliga yol agmaktadir. Klinik olarak ane-
mi, tromboz, dispne, gégls ve karin agrisi, kronik bébrek
hastaligi ve kemik iligi yetmezIigi ile iligkili nadir hemolitik
bozukluktur. insidansi Dinya capinda milyon kisi basina
1-1,5 vaka olarak tahmin edilmektedir. Esas olarak 30-59
yas arasindaki bireyleri etkiler. Bir veya daha fazla HSC
klonunda fosfatidilinositol glikan ankor biyosentezi sinif A
(PIGA) genindeki somatik mutasyonlardan kaynaklandigi
bilinmektedir. PIGA, membran kompleman inhibitérleri olan
CD55 ve CD59 dahil olmak Uzere cesitli molekdllerin anko-
raj yapisi olan glikosilfosfatidilinositolin (GPI) biyosentezin-
de yer alir (5,10,12).

Allojenik HSCT tedavide etkindir. Eculizumab veya yakin
zamanda FDA onayli Ravulizumab (anti-Complement C5
antikor)'in faydali oldugu goérulmustir. Bununla birlikte,
anti-C5 inhibitorleri tarafindan &6nlenemeyen C3’e bagh
ekstravaskiler hemoliz nedeniyle, tim hastalarin yaklasik
%25'’i transfuzyona bagli kalmaktadir.

(PLAZMA) REPLASMAN TEDAViISI

Herediter anjioddem disinda rutin bir tedavi degildir. Bu
tedavi MBL, KFH, C2, C5, C1q eksikliginde denenmistir.
Kompleman proteinleri hizli metabolize oldugundan uzun
sureli tedavi ya da profilaksi tedavisinde ise rolu yoktur.

Tedavide yenilikler olarak; kompleman inhibisyonuna yéne-
lik yeni tedavi ydntemleri gelistiriime asamasindadir (23,24).

KOMPLEMAN SiSTEMi HASTALIKLARINDA
TANISAL YAKLASIM

Her hastalikta oldugu gibi bu bozukluklarda da 6ncelikle
anamnez ve fizik muayene bulgulari 1s1ginda, laboratuvar
testlerinin yardimiyla teghis kesinlestirilmelidir.

Kompleman Eksikligini Diisiindiiren Klinik Bulgular

En sik kompleman eksiklikleri (C2 ve MBL, vb.), siklikla
klinikte sessiz seyreder. Kompleman eksikligi olan hasta-
larin hikayesini sorguladigimizda; asemptomatikten roma-
tizmal hastalik (SLE) ve siddetli invaziv enfeksiyona kadar
degisen spektrumda klinik bulgulara rastlanabilir. Hastanin
6zgecmis sorgulamasinda birden fazla nesilde otoimmun
(nefrit, lupus benzeri lezyonlar, alopesi, fotosensitivite, vb.)
hastalik, virls ya da kapsulli bakteriyel (S. pneumoniae ve

N. meningitides) enfeksiyona artmis duyarlik, atipik HUS
ve izole anjioddem gibi degisen spektrumda hastaliklara
ait sikayetlere ve fizik muayene bulgularina rastlayabiliriz
(2,25).

Kompleman Eksikligini Diigiindiiren Uyarici Isaretler
Bu isaretleri 5 grupta toplayabiliriz.

» Meningokokkal menenijit (>5 yas);

+ Rekurrent kapsulli (pnémokok) bakterilerle enfeksiyon;
+ Otoimmun bulgular;

+ izole anjiyoddem;

* Renal ve oftalmik inflammatuar hastaliklar (2,25)

LABORATUVAR TESTLERI

Vicut disinda alternatif yolakta spontan hidrolizi (tick-over)
sinirlandirmak i¢cin kuru buz Uzerinde tasinan altin, mor
veya kirmizi kapakl tiplerde alinan serum numuneleri tize-
rinde kompleman analizleri yapilir. Daha da énemlisi, komp-
leman aktivasyonunu énlemek icin baska bir énlem olarak,
serum ve EDTA-plazma tam kandan olabildigince hizl bir
sekilde ayrilmalidir. Oda sicakliginda uygun olmayan kul-
lanim ve/veya uzun tasima suresi, antijenik ve fonksiyonel
analizlerin yorumlanmasini etkileyebilir. Alindiktan sonra,
kan numunesi santrifujlenir ve serum boélundr ve -70°C’de
saklanir (2,3).

Ornek Materyal Alimi ve Saklama

Serum, otoantikorlarin yani sira kompleman proteinlerinin
ve regulatdrlerinin toplam fonksiyonunun analizi igin yeter-
lidir ve hatta kullanimi zorunludur (6rnegin, C3NeF igin
fonksiyonel test). Kompleman sistemi disuk bir pH (<7.1)
tarafindan aktive edildiginden serumun pH’sina dikkat edil-
melidir. Alinan kan /serumu mekanik stresten (siddetli salla-
ma veya vortekslemeden) de uzak tutmaldir.

Uzun sureli depolama gerekiyorsa, kompleman analizi i¢in
tim numuneler (-) 70°C veya daha distik bir sicaklikta hiz-
lica dondurulmalidir. Ayrica (-) 20°C’ye kadar dondurulmasi
onerilmez, ¢clnkl bu daha uzun bir donma siresine neden
olarak kompleman aktivasyonunun latent bir sekilde devam
etmesine olanak tanir. Her déngl kompleman aktivasyonu-
nu artirabileceginden, tekrarlanan ¢6zme-dondurma déngu-
lerinden kaciniimalidir. Dondurulmus numunelerin nakliyesi
kuru buz Uzerinde yapiimalidir (2,26,27). Kompleman sis-
temi aktivasyon derecesini etkileyen faktérler, numunenin
kendisinden kaynaklanan sicaklik, zaman ve diger cevre
kosullaridir (3,8,25).

Kompleman yolaklarinin aktivasyon drtnlerinin kantitasyo-
nu, EDTA plazma (=10 mM) kullanimini gerektirir. Komp-
leman bilesenlerinin degerlendiriimesi icin heparin-/sitrat
iceren plazmadan kaciniimalidir. Hirudin (veya Lepirudin;
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rekombinant Hirudin)-plazma, pihtilagsmayi bloke ettiginden
ancak kompleman aktivasyonuna izin verdiginden (dusuk
konsantrasyonda kullanildiginda: 0,2 1U/mL ve 2 1U/mL)
kompleman fonksiyonunun degerlendiriimesi icin kullanila-
bilir. Klasik ve Lektin yolak aktivasyonunu degerlendirmek
icin hem Ca* hem de Mg** iceren tamponlar iceren tip-
ler kullaniimahdir. Ornegin, 0,15 mM Ca**ve 0,5 mM Mg*
iceren geleneksel kompleman sistemini ¢alisma tamponu
GVB++ (jelatin veronal tampon) gibi. Alternatif yolak akti-
vasyonunu incelemek icin; klasik ve lektin yolak aktivitesi,
Ca* selatlamak icin etilen glikol tetraasetik asit (EGTA)
eklenerek bloke edilmelidir. Yine ficolin 2, silika iceren tip-
lerden alinan serumda tuketildiginden yanlis sonuc elde
edilebilir (2,26-28).

KOMPLEMAN TEST YONTEMLERI

Kompleman Hemolitik 50 (CH50) Testi

Klasik yol aktivasyonunu degerlendirmek icin numunenin
seri dilusyonlar yapilir ve antikora duyarli koyun eritrositleri
ile inklbe edilir. CH50, %50 hemolizin géruldigu seyreltme-
nin karsihgidir.

Klasik yol aktivasyonunun kantitasyonu, otomatiklegtirile-
bilen daha az zaman alan bir tahlil olan neoantijen -MAK
kompleksinin olusumu i¢in nefelometrik, tlrbidimetrik veya
enzime baglh immunosorbent tahlili (ELISA) tabanli tahliller
kullanilarak gerceklestirilebilir ve CH50 test ile mikemmel
uyumu kanitlanmigtir (3).

Normal bir CH50 (150-250 U/mL) vermek icin 9 kompleman
bilesenin timu gereklidir. CH50'yi etkilemek icin komple-
man aktivitesi yaridan fazla azaltiimalidir.

Alternatif Hemolitik Kompleman 50 (AH50/AP50) Testi

Alternatif yol aktivasyonu, azalan siyalik asit i¢cerigi nedeniy-
le alternatif yolu spesifik olarak etkinlestiren tavsan (tavuk
veya kobay) eritrositleri kullanilarak degerlendirilebilir.
AH50, %50 hemolizin gérilduga karsilikh seyreltmedir (3).

CH50 ve AH50 (AP50) Testlerine Gére Kompleman
Hastaliklarina Yaklasim

CH50 ve AH50 normal: Lektin yolak kusurlari arastiriima-
hdir.

CH50 ve AH50 dusuk: C3, C5-C9, faktér H, fakior | eksik-
likleri aranmalidir.

CH50 normal ve AH50’nin dusuk: faktér B, faktér D, proper-
din eksikliklerine bakiimalidir.

CHS50 distk ve AH50’nin normal: C1g/r/s, C2, C4, C1-INH
eksikliklerine bakilmalidir (3). Bu testlere gére, kompleman
hastaliklarina yaklasim Sekil 2’ de gdsterilmistir.

Serum C3 ve C4 Diizeylerine Gére Kompleman
Hastaliklarina Yaklagim

C3, C4 normal ve CH50 distk: C1, C2, C4-C9, faktor B,
faktor D, properdin eksiklikleri

C3 normal, C4 disuk: C1-INH eksikligi ve kriyoglobulinemi
arastiriimahdir.

C3 dustk, C4 normal: C3NeF, anti-CFH, CFH, CFI vb. de
Olctlmelidir. Sekonder C3 disuklugine yol agan C3 glome-
rulonefrit, aHUS ve IgA nefropatisi agisindan degerlendirme
yapilmalidir.

CH50

Normal

CH50/AHS0 ‘ye gore yaklasim

Dislk (< 10%)

Sekil 2: Kompleman
eksikliginde kullanilan
laboratuvar testleri icin
algoritma. Bir kompleman
bozuklugundan
sliphelenildiginde, CH50

ve AH50’nin él¢tlmesi
Onerilen ilk agama testlerdir.

AHS50

Antijenik veya fonksiyonel
kompleman eksikligi, ayri

AHS50

N°"““/ \ Disik (< 10%) e

ayr saflastirimis bilesenlerin
eklenmesi sonucu CH50
veya AH50 dlzelmesinin
gorilmesi ile dogrulanabilir.

Diisik (< 10%)

Eksiklik yok
(lektin yolu
eksikligini
diglamaz)

Slphelen
FactorD eksikhigi
Factor B eksikligi
Properdin eksiklidi

Suphelen

C1qC1r,Cls eksikligi
C2 eksikligl

C4 eksikligl

C1INH eksiklidi

Slphelen

C3 eksikligi
C5,C6,C7,C8,C9 eksklifi
Factor H ekskhigi
Factor | eksikligi

(3 no’lu kaynaktan
uyarlanmistir.)

CH50: Total hemolitik
kompleman 50 testi,
AH50: alternatif hemolitik
kompleman 50 testi
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C3 duslk, C4 duslk ise; enfeksiyon ve otoimmun hastalik-
lar acisindan hasta arastiriimalidir (3,24).

ELISA vb. Alternatif Fonksiyonel Testler

Bu yolaklarin her biri igin spesifik hedef molekdller (IgG-kla-
sik, mannan-Lektin, LPS-alternatif yolak igin), mikrotitre
plaka kuyucuklarinin yizeyine kaplanmigtir. Kompleman
aktivitesinin Olculmesi igin, Uretilen terminal kompleman
kompleksi C5b-C9 miktari, bir neoepitopa 6zglii monoklonal
antikor kullanilarak belirlenir. Daha dogru, tekrarlanabilir ve
varyasyona daha az egilimlidir. Capraz yolaklarin girisimini
Onlemek icin yiksek 6rnek dilisyonu gerektirir. Cok seyrelt-
me gerektiginden, yanlis negatif sonuclar verebilmektedir
(13,27).

Lipozom immunoassay

Hemolitik testlerde kullanilan eritrosit kalitesi ile degisik
sikintilardan dolayi, bu tip tahlil, (dinitrofenil (DNP)) anti-
jenleri ile kaplanmis ve bir haberci molekul (sinyal Ureten
molekdller) iceren lipozomlardan olusur. Serum, lipozomlar
ve bir antikor iceren reaktif (bu durumda anti-DNP) ile karig-
tirlldiginda, olusan immunkompleksler, lipozomlarin bozul-
masina ve parcalanmis vezikullerden hapsedilmis haberci
molekudlin salinmasina neden olacak sekilde kompleman
aktivasyonunu tetikleyecektir. Haberci molekulin salinimi,
kompleman aktivasyon derecesine karsilik gelir ve kolayca
dlgulebilir. Ozellikle klasik yol icin ticari kitler mevcut olup,
tekrarlanabilirligi iyi ve otomasyona uygun bir yéntemdir
(27).

Serum Kompleman Diizeyini Etkileyen Diger Unsurlar

Kompleman unsur C3, akut faz reaktani gibi davranabilece-
ginden dikkatle degerlendiriimelidir. Erkeklerde, kadinlara
gore, hafifce daha ylksek serum C3 / C4 seviyeleri gorlle-
bilir. C3/ C4 duzeyi viicut kutle indeksi ile korele olup, artmig
dizeyler metabolik sendrom ile iligkilidir. Azalmis glomeru-
ler filtrasyon hizi ile faktdér D konsantrasyonu artmaktadir.
Hipogammaglobulinemisi olan hastalarda izole C1q dusik-
ligune rastlanmistir. Karaciger yetmezIigi (C1q, properdin,
faktér D, vb. disinda) kompleman unsurlarinin Uretimini
azaltir. Hipokomplementemi distnilmeden, kriyoglobuline-
mi ve protein kaybi sendromlari ekarte edilmelidir (26-30).

SONUC VE ONERILER

Kompleman sistem hastaliklari gercekte nadir hastaliklar
degildir (2). Bakis agimizi degistirip multi-disipliner (hema-
toloji, romatoloji ve nefroloji, vb.) yaklasimda bulunup, bir-
cok otoimmiin hastalikta ve rekirrent enfeksiyonda diger
PiY nedenleri gibi disiniliip, her yerde yapilamayan ve
¢ogu zaman istenilmesi dustnilmeyen bu tetkikler rutin
istekler icine alinmali ve bu hastaliklar taranmalidir (29,30).

Tesekkiir

<

ok.

Yazar Katki Beyani

Yazinin her asamasi Oner Ozdemir tarafindan tamamlanmistir

Cikar Catismasi

Calismayla ilgili ¢ikar catismasi yoktur.

Finansal Destek

Finansal destek alinmamigtir.

Etik Kurul Onayi

Derleme oldugundan Etik Kurul oluru gerekmemistir

Hakemlik Siireci

Kér hakemlik suireci sonrasi yayinlanmaya uygun bulunmustur.
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Corresponding Author ABSTRACT

Sedef Narin Tongal Aim: It is thought that asymmetric dimethyl arginine(ADMA) level is significantly higher in pregnant
E-mail women with preeclampsia compared to healthy pregnant women, ADMA elevation develops before
sedefnarin@hotmail.com the clinical signs of preeclampsia, and ADMA plays a role in the pathogenesis of preeclampsia. In this

study, it was aimed to investigate whether serum ADMA, total nitrite and nitrate (NOx), arginine and
total antioxidant capacity (TAC) and levels in placenta samples taken from healthy and preeclamptic
pregnant women and their babies are associated with preeclampsia, whether preeclampsia can be
detected beforehand with these markers, and whether possible problems that may develop in the
mother and baby can be prevented as a result.

Material and Methods: 62 pregnant women and their babies who were followed up in Zonguldak
Bulent Ecevit University obstetrics service are divided two groups; 31 preeclamptic pregnant and babies

Received (Group 1), formed Patient group; 31 pregnant and babies without preeclampsia (Group Il), formed
30.12.2022 Control Group. Blood samples were obtained from mothers before birth, from the cord during birth, from
Revision _babies in first 24 hou_rs afFe_r _birth and placenta samples were qbtained fr_om eacr_w pregnant to evaluate
07.03.2023 in the study. Age, weight, initial pregnancy state, pregnancy period, systolic and diastolic blood pressure

o levels of mothers with and without pre-eclampsia diagnosis, while birth weights, genders, problems and
Accepted complications during treatment process, clinic and laboratory properties, prognosis, ADMA, arginine,
13.03.2023 NOx and TAC levels of babies were examined in this study.

Results: There was no significant difference between two groups about antenatal factors that effect
on prognosis. In the comparison of blood values, ADMA level of preeclamptic group was significantly
higher (p<0.001) while arginine value was significantly lower (p=0.001) than control group, there was
no significant difference in NOx level and TAC between two groups. In the evaluation of cord ADMA
level of preeclamptic group was significantly higher (p=0.001) while nitric oxide value was significantly
lower (p=0.017) than control group and there was no significant difference in arginine and TAC. Values
which are studied in placenta samples showed that ADMA and arginine values were significantly high
(p<0.001) total antioxidant capacity level was low (p=0.004) in placenta of preeclamptic group. There
was no difference in NOx value of two groups. In the consideration of data of babies, mean pregnancy
weeks and genders were similar. Against the values of samples from mother, cord and placenta, when

This work is licensed by baby blood was compared, ADMA value of control group was significantly high (p=0.009) while arginine
“Creative Commons Attribution- . . g . .
NonCommercial-4.0 International (CC)” value of preeclamptic group was significantly high (p=0.041) and there was no difference between two

groups about their NOx and TAC.
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ADMA and Preeclamptic Mother Babies

Conclusion: In this study, it is determined that serum ADMA level of preeclamptic mother group increases in accordance with literature
values. This study does not support the decrease of nitric oxide synthesis thesis in preeclamptic patients as mentioned in literature. To
determine the women with the high risk in the early period, the asymmetric dimethyl arginine may be used as the new risk decisive.

Keywords: Preeclampsia, asymmetric dimethyl arginine, total nitrite and nitrate (NOx), arginine, total antioxidant system

oz

Amac: Preeklampsili gebelerde asimetrik dimetilarjinin (ADMA) dizeyinin saglikli gebelere gére anlaml oranda ylksek oldugu,
ADMA yiuksekliginin preeklampsinin klinik isaretlerinden daha ©nce gelistigi ve ADMA’nin preeklampsinin patogenezinde rol oynadigi
dusunulmektedir. Bu calismada, saglklh ve preeklamptik gebeler ve bebeklerinden alinan serum ADMA, nitrik oksit metaboliti total nitrit
ve nitrat (NOx), arjinin ve total antioksidan kapasite (TAK) ve plasenta érneklerindeki diizeylerinin preeklampsi ile iligkili olup olmadigdi, bu
belirteclerle preklampsinin 6nceden tespit edilip edilemeyecegdi ve bunun sonucunda anne ve bebekte gelisebilecek olasi sorunlarin énlenip
Onlenemeyeceginin arastirilmasi amaglanmistir.

Gerec ve Yéntemler: Zonguldak Billent Ecevit Universitesi Kadin Dogum Servisinde takip edilen 62 gebe ve bebegi calismaya alinarak
preeklampsisi olan 31 gebe ve bebegi Grup |, hasta grubunu; preeklamptik olmayan 31 gebe ve bebegi ise Grup Il, kontrol grubunu
olusturdu. Calismada degerlendiriimek Gzere annelerden dogumdan &nce, korddan dogum sirasinda, bebeklerden dogumdan sonraki ilk
24 saat icinde kan 6rnekleri ve her gebeden plasenta 6rnegi alindi. Preeklampsi tanisi olan ve olmayan annelerin yasi, kilosu, ilk gebelik
durumu, gebelik sreleri, sistolik ve diastolik kan basinci degerleri, bebeklerin ise dogum agirliklari, cinsiyetleri, tedavisi stiresince gelisen
problem ve komplikasyonlari, klinik ve laboratuar 6zellikleri, prognozlari, ADMA, arjinin, NOx ve TAK diizeyleri incelendi.

Bulgular: iki grup karsilastinldiginda prognozu etkileyebilecek antenatal faktérler agisindan anlamli fark yoktu. Preeklamptik anne grubunda
ADMA diizeyinin anlaml olarak ylksek (p<0.001), arjinin degerinin anlamli olarak distk oldugu (p=0.001), NOx diizeyi ve TAK arasinda ise
fark olmadigi saptandi. Kord kani degerlendirildiginde preeklamptik grupta ADMA dUzeyinin anlamli olarak yiksek (p=0.001), NOx degerinin
anlaml olarak disuk oldugu (p=0.017), arjinin dlzeyleri ve total antioksidan kapasite arasinda fark olmadigi saptandi. Preeklamptik grup
plasentasinda ADMA ve arjinin degerlerinin anlamli olarak yiksek oldugu (p<0.001), total antioksidan kapasite duizeyinin disuk oldugu
goruldu (p=0.004). NOx degerinin iki grup arasinda farkli olmadigi saptandi. Bebek kanlari karsilastirildiginda anne, kord kani ve plasenta
Orneklerinin aksine kontrol grubunda ADMA degerinin anlamli yiksek oldugu (p=0.009), preeklamptik grupta arjininin anlamli olarak yiksek
oldugu (p=0.041), iki grup arasinda NOx ve TAK acisindan fark olmadigi saptandi.

Sonuc: Bu calismada preeklamptik anne grubunda serum ADMA dlzeyinin literatlr ile uyumlu olarak arttig1 saptandi. Calisma literatirdeki
preeklamptik hastalarda nitrik oksit sentezinin azaldigi tezini desteklememektedir. Yiksek risk altindaki kadinlarin erken dénemde
belirlenmesinde ADMA yeni bir risk belirleyicisi olarak kullanilabilir.

Anahtar Sézciikler: Preeklampsi, asimetrik dimetilarjinin, total nitrit ve nitrat (NOXx), arjinin, total antioksidan kapasite

to play a role in many physiologic mechanisms that main-
tain pregnancy (4). Therefore, it has been thought that a

INTRODUCTION

Preeclampsia is a multisystemic disease of pregnancy that
presents with hypertension and proteinuria after the twen-
tieth week of gestation. It is among the important causes
of maternal and perinatal morbidity and mortality (1,2).
Although the etiology of preeclampsia is still unknown, stud-
ies have suggested that conditions such as increased pres-
sor responses, prostaglandins, nitric oxide, endothelins,
genetic predisposition, immunologic factors, inflammatory
factors and endothelial cell activation may play a role.

Nitric oxide (NO) is one of the most important vasoactive
mediators released from the endothelium, which has a role
in maintaining vascular tone and structure. NO is important
in the regulation of fetoplacental circulation as a potent vas-
odilator in pregnancy, as well as in the inhibition of plate-
let activation and limitation of leukocyte adhesion to the
endothelium. Studies have demonstrated the presence
of nitric oxide synthase (NOS) in placental villi. Placental
NOS is of the endothelial type and syncytiotrophoblasts are
the main source of placental endothelial NOS (eNOS). It
is known that both NO production and response to NO is
increased in normal pregnancy (3). This increase is thought

dysfunction in the NO system may be involved in the patho-
genesis of preeclampsia and many studies with conflicting
results have been conducted on this subject (5). These
observations suggest that the status of NO biosynthesis in
women during normal pregnancy and pre-eclampsia is not
yet clearly defined.

ADMA is a methylated arginine derivative formed by the
post-synthesis addition of methyl groups to arginine res-
idues in nucleoproteins by the protein arginine methyl
transferase (PRMT) enzyme and the degradation of these
proteins. The main determinant of ADMA level is the enzyme
dimethyl arginine dimethyl aminohydrolase (DDAH). DDAH
is a cytosolic enzyme. Overproduction of DDAH has been
shown to increase nitric oxide synthase (NOS) activity and
NO production. Studies show that the increase in ADMA
is important in the regulation of signal transduction of the
NO system. ADMA is a marker for endothelial dysfunction
in renal diseases, cardiovascular system, hypertension and
ischemic stroke and inhibits the endogenous NO enzyme.
Studies have shown that ADMA levels increase before the
findings of preeclampsia. Endothelial dysfunction is associ-
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ated with elevated ADMA levels in early pregnancy (6). Lipid
peroxidation increases and antioxidant activities decrease
in women with preeclampsia or those who were hyperten-
sive before pregnancy. As a result, oxidative stress nega-
tively affects the fetus in the intrauterine environment (7,8).

Identifying the pregnant women at risk before detecting
the clinical signs of preeclampsia is very important in the
improvement of treatment to reduce the morbidity and
mortality of mother and infant. Currently, there is no gold
standard test or method for early diagnosis. In this study,
we aimed to determine whether the levels of ADMA, NOx,
arginine and total antioxidant capacity in blood and placenta
samples obtained from healthy and preeclamptic pregnant
women and their infants are associated with preeclampsia.
In addition, it was also aimed to investigate whether preec-
lampsia could be detected in advance with these markers
and whether possible problems that may develop in the
mother and baby could be prevented as a result.

MATERIAL and METHODS

Our study was conducted prospectively by determining 31
pregnant women with preeclampsia and their infants as
Group | (patient group) and 31 non-preeclamptic pregnant
women and their infants as Group Il (control group). Approv-
al for our study was obtained from Bulent Ecevit University
Ethics Committee.

The data related to the age, weight, first pregnancy status,
gestational duration, systolic and diastolic blood pressure
values of mothers, and birth weight, gender, complications
during treatment, clinical and laboratory characteristics, and
prognosis of infants were analyzed. After the twentieth week
of pregnancy, patients with a blood pressure of 140-159/90-
109 mmHg at least twice at four-hour intervals or >160/110
mmHg a few minutes apart, spot urine =+1 or proteinuria
>300 mg in 24 hours were considered to be pre-eclamp-
tic. Information about the pregnancy was obtained from the
hospital records and detailed information was obtained from
the mothers. Infants with major congenital anomalies and
pathology requiring surgery were excluded from the study.
ADMA, NO, arginine and total antioxidant capacity were
determined from maternal blood, cord blood, 2 milliliters
(ml) of blood obtained from the infant and placenta samples
from 2 groups.

Blood samples and tissues were stored in a deep freezer
(-80°C) until analysis. Nitric oxide metabolite total nitrite and
nitrate (NOx) levels in serum and tissue were measured
by Griess reaction. In this reaction, sulfanilamide solution
was added and after waiting, N-1-naphthylethylenediamine
dihydrochloride solution was added and then its absorb-
ance was measured with a microsensor at a wavelength
of 540 nm (9). Nitrite concentrations of the samples were
determined by comparison with the nitrite standard refer-

ence curve. Total antioxidant capacity (TAC) levels were
determined using a Shimadzu UV 1601 spectrophotometer
(Shimadzu Corporation Kyoto, Japan) using a commercial
kit (Immundiagnostik, Bensheim, Germany) based on the
colorimetric method; serum and tissue ADMA concentra-
tions were measured using a commercial enzyme-linked
immunosorbent assay (ELISA) kit (Immundiagnostik, Ben-
sheim, Germany) in combination with immunoquantifica-
tion, and serum and tissue arginine levels were measured
using ELISA kits (Cusabio Wuhan, China).

Statistical Analysis

Statistical analysis of the study was performed in SPSS
19.0 package program. Descriptive statistics of categori-
cal variables were given as frequency and percentage and
descriptive statistics of continuous variables were given as
mean, standard deviation, median, minimum and maximum
values. The compatibility of continuous variables with nor-
mal distribution was analyzed by Shapiro-Wilk test. Inde-
pendent sample t test was used for 2 group comparisons of
normally distributed variables and Mann Whitney U test was
used for 2 group comparisons of variables that did not show
normal distribution. The relationships between continuous
variables were analyzed by Spearman correlation analysis.
Yates chi-square and Fisher exact chi-square tests were
used for group comparisons of categorical variables. In all
statistical analyses in the study, comparisons with p values
below 0.05 were considered statistically significant.

Since there was no prediction about the parameters to be
used in calculating sample sizes or a reference study in the
literature that could be used to obtain these parameters,
the effect size defined by Cohen* was used. The minimum
sample size required for the study is 60 for the independent
sample t-test, with an effect size = 0.70, which will provide
75% test power at 95% confidence level. This sample size
also includes the sample sizes required for other analysis
methods to be used in the study. The relevant calculation
was made in the G-Power 3.1.9.2 package program.

RESULTS

There was no difference between the groups in terms of
maternal age, nulliparity and mean gestational week. The
difference between mean systolic and diastolic blood pres-
sure in the preeclamptic group was statistically significant
(p<0.001). Birth weight was lower in the preeclamptic moth-
er group (p = 0.001). There was no significant difference
between other demographic and laboratory parameters of
mothers and infants (Table 1,2).

Hospitalizations due to respiratory distress were significant-
ly higher in preeclamptic infants (p=0.008). The rate of anti-
biotic initiation after hospitalization was also higher in the
preeclamptic group (p=0.026).
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ADMA levels in maternal blood, cord blood and placenta
were found to be significantly higher in the preeclamptic
group, whereas in infant blood, these levels were found
to be higher in healthy infants. The values of ADMA, argi-
nine, NOx and TAC in the maternal blood, cord blood, infant
blood and placenta in the preeclamptic and non-preeclamp-
tic groups are shown in Table 3. In addition, no correlation
was found between maternal blood pressure and maternal
level of ADMA, arginine, NOx and TAC. In the preeclamptic
group, ADMA value of the infant increased as the systolic
blood pressure value has increased and there was a weak
correlation between these values (p=0.048, r=0.359). No
correlation was found between blood pressure and ADMA
level of the infant in the control group. In the preeclamptic
group, infant NOx level was increased with increasing infant
weight and a moderate correlation was found (p=0.002, r
=0.543). No correlation was found in other parameters. In
the control group, there was no correlation between infant
weight and the parameters in infant serum. In the preec-
lamptic group, infant NOx levels increased with increas-
ing gestational week and there was a weak correlation
(p=0.023, r=0.407). No correlation was found between ges-
tational week and ADMA, arginine, and TAC level of the

infant. No correlation was found between gestational week
and ADMA, arginine, NOx, and TAC level in the control
group. There was no correlation between gestational week
and maternal level of ADMA, arginine, NOx, TAC in both
groups.

DISCUSSION

Fickling et al. demonstrated the relationship between preec-
lampsia and ADMA for the first time and found that the level
of ADMA was significantly higher in pregnant women with
preeclampsia compared to healthy pregnant women (10). In
a normal pregnancy, the level of ADMA generally decreas-
es compared to the non-pregnant group and increases
with gestational age in the second and third trimesters.
The decrease in ADMA and the concomitant increase in
NO in early pregnancy are thought to be related to hemo-
dynamic adaptation, high organ perfusion requirement and
uterine relaxation. The increase in ADMA with advancing
pregnancy helps to prepare uterine muscle fibers for high-
er contractile activity. In preeclamptic pregnant women, the
level of ADMA is significantly higher than both normoten-
sive pregnant women and non-pregnant controls. Higher
level of ADMA even in early-onset preeclamptic patients

Table 1-2: Demographic and laboratory characteristics of mothers and infants.

Group | (n=31) Group Il (n=31) p

Age of Mother 28.9 £5.9 (18-42) 28.8 +4.9 (21-37) 0.945°
Mother Weight 85.7 £ 19.2 (54-130) 74.5 £10.7 (50-93) 0.0074
Gestation Period (week) 36.4 + 2.9 (30-40) 36.8 + 2.9 (33-38) 0.980°
Systolic Blood Pressure (mmHg) 153.4 £ 14.6 (140-190) 111.1 + 8.8 (90-126) <0.001°®
Diastolic Blood Pressure (mmHg) 91.7 +11.0 (60-110) 68.5 + 6.2 (55-82) <0.001°
Heart Peak Beat (/min) 84.61 £8.76 (72-102) 81.45 + 13.53 (66-136) 0.039°
Maternal White Sphere Count (/mm)? 12780.64 + 3223.6 (5400-17400) 11887.09 + 2975.2 (5700-20300) 0.2612
Maternal Haemoglobin (g/dl) 11.05 +£1.37 (8.8-13.7) 10.72 +1.21 (8.1-13.4) 0.3132
Maternal Platelet Count (/mm)? 201677.4 + 65587.8 (90000-355000) 203064.5+58525.17 (111000-384000) 0.933°
Birth Weight (gram) 2493.87 + 972.24 (850-3900) 3262.90 + 629.83 (1910-4050) 0.0012
Kord Ph 7.31 £0.05 (7.15-7.41) 7.31 £ 0.37 (7.26-7.39) 0.865°
1t min. APGAR 8.03 +1.07 (5-9) 8.22 +1.23 (4-9) 0.244°
5" min. APGAR 9.32 £0.70 (8-10) 9.45 +0.88 (7-10) 0.226°
Number of Infant White Spheres (/mm)3 10229.03 + 4071.13 (5100-25900) 10806.45 + 1972.29 (7800-15100) 0.197°
Infant Haemoglobin (g/dl) 15.2 +1.04 (12.7-18.1) 14.72 £1.31 (12-17.1) 0.108°
Infant Platelet Count (/mm)3 285387 + 111939.2 (170000-659000) 273700.0 + 77608.72 (115000-461000) 0.724°

a2 Independent Sample t test, ® Mann Whitney U test

Group | (n=31) n (%) Group Il (n=31) n (%) p

Nulliparity (%) 14 (45.1) 9 (29.0) 0.2932
Baby Gender (Male) 14 (45.2) 17 (54.8) 0.6112
Low Birth Weight 18 (58.1) 4 (12.9) 0.001°

2 Yates Chi-square Test,  Fisher Chi-square test
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Table 3: ADMA, NO, Arginine, TAC Levels*.

Parameters* Group | (n=31) Group Il (n=31) p
Mother Blood ADMA 0.92 +0.288 0.652 +0.146 <0.001**
(umol/L) (0.46-1.8) (0.22-1.02)
0.84 0.65
NOx 26.74 +12.82 25.80 + 13.03 0.735
(umol/L) (8.1-60.9) (7.5-58.4)
241 22.9
ARGININE 35.17 £17.50 41.27 £+ 15.67 0.001**
(umol/L) (22.8-89.9) (20.9-103.2)
30.2 37.5
TAK 289.43 +72.44 291.82 +70.00 0.972
(umolTroloxEquivalent/L) (132.8-408.2) (181.4-435.8)
285.1 264.1
Cord Blood ADMA 0.887 +0.05 0.589 +0.17 0.001**
(umol/L) (0.74-1.02) (0.27-0.97)
0.89 0.55
NOx 14.92 + 8.64 20.077+14.11 0.017**
(umol/L) (8.9-49.2) (9.3-57.6)
12 13.5
ARGININE 40.16 +21.52 40.57 +25.70 0.693
(umol/L) (21.5-107.5) (9.8-133.9)
32.7 31.7
TAK 284.24 + 49.67 289.96 +54.28 0.349
(umolTroloxEquivalent/L) (191.3-412.3) (173.7-381.7)
282.3 302.9
Baby Blood ADMA 0.723 £0.48 0.759 +0.48 0.009**
(umol/L) (0.61-0.85) (0.65-0.84)
0.73 0.77
NOx 25.90 + 12.83 27.49 +8.78 0.571
(umol/L) (6.6-52.7) (7.6-41.6)
24.9 294
ARGININE 45.11 +13.83 38.45 +9.93 0.041**
(umol/L) (22.9-86.5) (26.1-70.8)
40.8 36.2
TAK 297.17 £83.34 326.67 +71.52 0.140
(umolTroloxEquivalent/L) (105.3-413.1) (178.2-445.5)
306.2 332.1
Plasenta ADMA 0.466 +0.36 0.433 £0.014 <0.001**
(umol/g prot) (0.4-0.63) (0.39-0.45)
0.47 0.43
NOx 6.40 +4.11 4.20 +1.50 0.065
(umol/g prot) (2-19.2) (0.7-6.6)
5 4.5
ARGININE 29.31 +18.89 15.60 +6.26 <0.001**
(umol/g prot) (12.1-72.8) (7.6-43.6)
20.7 14.4
TAK 0.35+0.15 0.50 +0.21 0.004**
(umolTroloxEquivalent/mg protein) (0.17-375.8) (0.18-0.98)
0.31 0.47

*Parameters are shown with minimum-maximum and median values. **Mann-Whitney U test

may suggest a relationship between disease severity and
timing of clinical manifestations of preeclampsia. Savvidou
et al. found that the level of ADMA is elevated with abnor-
mal uterine artery Doppler waves before the development

of clinical signs of preeclampsia (11). Speer et al. found that
in preeclampsia, the level of ADMA begins to elevate in the
mid-gestation period and remains elevated until delivery
(12). Kim YJ et al. found that the level of L-Arginine was
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significantly lower in preeclamptic pregnancies compared to
normal pregnancies, but no significant difference was found
in ADMA levels (13).

In our study, the level of ADMA measured in serum, infant
cord blood and placenta samples of preeclamptic mothers
were found to be significantly higher than the control group.
These results support the thought that ADMA is effective in
the pathogenesis of preeclampsia.

Tsukahara et al. found that the level of ADMA in cord blood
of newborns was twice as high as in healthy children and
adults, regardless of delivery method and preeclampsia
(14). In our study, contrary to our expectations, serum lev-
el of ADMA was found to be higher in control group com-
pared to preeclamptic infants during the postnatal period.
There are limited number of pediatric studies conducted to
demonstrate normal level of ADMA. Because of the small
number of studies and lack of clear data, it was thought that
more comprehensive studies should be performed in terms
of ADMA elevation in control group infants.

It has been shown that plasma amino acid turnover is
increased during the acute inflammatory response. This
turnover may be explained by the inflammatory and hyper-
metabolic state induced by endogenous mediators (15). As
a result of increased body protein breakdown, endogenous
amino acids pass into the plasma, the level of L-Arginine
increases by being reduced from protein by proteolysis
and by external food and drugs, while on the other hand,
it may decrease as a result of the breakdown of L-Arginine
by many metabolic pathways in which L-Arginine partici-
pates; therefore, it may cause unstable changes in plasma
levels (16,17). Noris et al. found lower levels of L-Arginine in
umbilical cord blood and villous tissues of pregnant women
with preeclampsia (18). In our study, there was no differ-
ence in cord blood levels of arginine, whereas infant and
placental levels were significantly increased in the preec-
lamptic group. Similar to the study by Kim YJ et al., the
level of arginine was found to be significantly lower in the
preeclamptic mother group compared to the control group.
Increased level of ADMA in preeclamptic pregnant women
may explain the low level of arginine since it is provided by
arginine methylation and proteolysis. Theoretically, arginine
could replace ADMA and restore NOS activity. Arginine can
be used in treatment to eliminate the effects of increased
ADMA or to reduce the level of ADMA (19). Arginine supple-
mentation may improve endothelial dysfunction by prevent-
ing NOS inhibition by ADMA.

Studies have shown that endothelial nitric oxide plays an
important role in maintaining vascular tone. It has been
claimed that decreased nitric oxide synthesis increases
vascular resistance in preeclamptic patients. However,

there are different opinions for NO production in preeclamp-
tic patients. Although high concentrations of ADMA were
found in the serum of preeclamptic mothers in our study,
no difference was found between the two groups in terms of
NO, similar to the study by Davidge et al (20). In addition to
studies with different opinions, our study does not support
the hypothesis that nitric oxide synthesis is suppressed in
the pathogenesis of preeclampsia. Nitric oxide is a varia-
ble molecule and is synthesized in many tissues and cells.
Therefore, plasma nitric oxide level alone may not indi-
cate endothelium-derived nitric oxide. The reason for the
absence of a difference between the two groups in maternal
serum is that nitric oxide release is also affected by the pres-
ence of systemic diseases, nutrition, environmental factors,
age, immunohistochemical method used and the location of
the placenta sampling. However, a significant decrease was
found in NOx levels in cord blood obtained from the preec-
lamptic group (p=0.017). In the placenta and infant blood
studies, no significant difference was found in accordance
with the maternal results (p=0.065, p=0.57). More detailed
and large-scale studies should be performed to reveal the
role of nitric oxide in the pathophysiology of preeclampsia
and endothelial dysfunction.

Akyol et al. found that the level of ADMA and malondial-
dehyde (MDA) and the activity of antioxidant enzymes
increased in the cord blood of patients with preeclampsia
(21). Budak et al. found no statistical difference between
normal and preeclamptic groups in terms of total antioxi-
dant capacity (22). In the literature, there are contrary stud-
ies showing that total antioxidant capacity was increased
(23) and decreased (24). Increased oxidative stress and
inadequate antioxidant defense in pregnant women due to
preeclampsia and placental dysfunction have been shown
to affect both pregnant women and infants prenatally (25-
27). In our study, there was no difference in total antioxidant
capacity levels between two groups. It has been suggested
that antioxidant systems are activated to eliminate endothe-
lial cell damage due to increased free radicals in preeclamp-
tic pregnant women. The low total antioxidant capacity in
the placenta affected by preeclampsia due to utilization sup-
ported this thesis. Since the total antioxidant capacity found
to be normal in both groups in maternal and infant blood
reflects the whole body system, it can be said that antiox-
idant substances from other parts of the body cause this
result. In the preeclamptic group, no significant correlation
was found between maternal systolic and diastolic blood
pressure values, maternal and infant serum ADMA, NOXx,
arginine and TAC values and the risk of SGA and respira-
tory distress in the infant. Although this result showed that
elevated ADMA was associated with preeclampsia, ADMA
was not associated with perinatal complications of preec-
lampsia such as SGA and respiratory distress.
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ABSTRACT

Aim: Herpes zoster (HZ) mainly occurs in immunocompetent individuals, even though immunosuppres-
sion is a well-known risk factor. The aim of this study was to evaluate the demographic and clinical fea-
tures of immunocompetent HZ patients and HZ-related complications with a special focus on possible
contributing factors.

Material and Methods: This single-center, retrospective cohort study included 98 patients with no
known immunosuppressive condition out of 103 patients diagnosed with HZ between September 2019
and August 2020. The patients were evaluated in terms of age, sex, medical history, clinical features,
triggering factors, seasonality, complications, and neutrophil-to-lymphocyte ratio (NLR) as a marker of
systemic inflammation.

Results: Ninetyeight immunocompetent patients (male:female ratio=1.1:1) were diagnosed with HZ,
with a median age of 59 years (age range: 5-88). Thoracic dermatome was the leading dermatome
(n=45). Trigeminal nerve was involved in 11 patients, eight of them presenting with ophthalmic HZ. HZ
attacks were mainly detected in summer, while ophthalmic HZ cases were exclusively diagnosed during
fall and winter. Two patients developed ophthalmic HZ following trauma. Eleven patients experienced
postherpetic neuralgia (PHN) during follow-up with a male predominance (p=0.009). A higher mean NLR
value was detected in PHN patients, although it was not statistically significant (p=0.136).

Conclusion: The findings of our study are compatible with the current literature regarding the main
presentation pattern of HZ as unilateral thoracic dermatome involvement and the complications such as
PHN and ophthalmic HZ occurring in a subgroup of patients. The high HZ incidence rate in our series is
likely due to the high median age of the population in our region. The summer peak of HZ cases further
supports the seasonal variability due to the ultraviolet effect, whereas mechanical trauma is another
possible triggering factor. The predictive value of NLR for PHN should be evaluated in further studies.

Keywords: Herpes zoster, immunocompetent, postherpetic neuralgia, ophthalmic herpes zoster,
neutrophil-to-lymphocyte ratio

oz

Amag: immiinsupresyon herpes zoster (HZ) icin iyi bilinen bir risk faktérii olsa da, bu tablo genellikle
immunkompetan olgularda gérilir. Bu ¢calismada immuinkompetan HZ olgularinda demografik ve klinik
Ozelliklerin, HZ gelisimine neden olan faktorlerin ve HZ ile iligkili komplikasyonlarin degerlendiriimesi
amaglanmigtir.
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Herpes Zoster in Inmunocompetent Patients

Gerec¢ ve Yontemler: Bu tek merkezli retrospektif kohort calismaya, Eylil 2019 ve Agustos 2020 tarihleri arasinda HZ tanisi alan 103
hasta arasindan bilinen immunsupresif durumu olmayan 98 hasta dahil edilmistir. Hastalar yas, cinsiyet, tibbi 6zge¢mis, klinik bulgular,
tetikleyici faktorler, tani aldiklar mevsim, komplikasyonlar ve sistemik inflamasyon géstergesi olarak nétrofil lenfosit orani (NLO) agisindan
degerlendirilmistir.

Bulgular: Ortanca yasi 59 olan (yas araligi: 5-88) 98 imminkompetan hasta (erkek:kadin orani=1,1:1) HZ tanisi almisti. En sik tutulan
dermatom torakal dermatomdu (n=45). Trigeminal sinir tutulumu olan 11 hastanin sekizinde oftalmik HZ mevcuttu. HZ ataklar siklikla yaz
déneminde gériiliirken tiim oftalmik HZ olgulari sonbahar ve kis mevsimlerinde tani almist. iki olguda travma sonrasi oftalmik HZ gériimiisti.
Takipte erkek cinsiyet baskin olmak lizere 11 hastada postherpetik nevralji (PHN) gelismisti (p=0,009). istatistiksel olarak anlamli olmamakla
birlikte (p=0,136), PHN gelisen hastalarda ortalama NLO degeri daha yUksekti.

Sonug: Galismamizdaki bulgular, HZ'nin ana prezentasyon paterni olan tek tarafli torakal dermatom tutulumu ve bir grup hastada ortaya
cikan PHN ve oftalmik HZ gibi komplikasyonlar agisindan mevcut literatlr ile uyumludur. Serimizdeki yliksek HZ insidans orani, muhtemelen
bélgemizdeki populasyonun ortanca yasinin yiksek olmasindan kaynaklanmaktadir. HZ olgularinin yaz déneminde artis gostermesi
ultraviyole 1sinlarina bagh mevsimsel etkiyi desteklerken, mekanik travma bagka bir olasi tetikleyici faktordir. NLO'nun PHN agisindan

prediktif degeri ileri calismalarla degerlendirilmelidir.

Anahtar Sézciikler: Herpes zoster, imminkompetan, postherpetik nevralji, oftalmik herpes zoster, nétrofil lenfosit orani

INTRODUCTION

Herpes zoster (HZ) is a neurocutaneous disease presenting
with painful vesicular eruption confined to specific dermat-
omes in a majority of patients (1,2). It appears as a result of
the reactivation of latent varicella zoster virus (VZV) (1). The
probable lifetime HZ risk was considered 30%, increasing
with advancing age (3). Chronic debilitating pain, namely
postherpetic neuralgia (PHN) and ocular involvement in the
setting of ophthalmic HZ are among the major complica-
tions that might cause significant morbidity in affected indi-
viduals (4-6).

Immunosuppressive conditions and age-related immunose-
nescence are well-known risk factors for HZ (1,5,6). History
of solid organ or bone marrow transplantation, hematolog-
ical or solid organ malignancies, HIV infection and immu-
nosuppressive medications such as biological agents, high
dose corticosteroid or chemotherapy agents are the main
immunosuppressive conditions (1,5).

Determinants facilitating HZ in immunocompetent patients
are still a matter of debate. To date, several popula-
tion-based studies have been conducted to elucidate these
factors, target high-risk patient groups, and provide guid-
ance for better vaccination and preventive strategies (5,7).
Several chronic diseases, such as chronic obstructive pul-
monary disease (COPD), chronic kidney disease, diabe-
tes and mood disorders, were found to be associated with
increased HZ risk (1,5,7). Autoimmune disorders such as
rheumatoid arthritis, systemic lupus erythematosus and
inflammatory bowel disease were likewise speculated to
increase the risk of HZ (1,5). However, the latter may partly
result from immunosuppressive medications employed dur-
ing disease management (1).

Only a few studies are present in the literature regarding
the demographic and clinical characteristics of HZ patients
from different regions of Turkey (8-10). This study aimed to

investigate the epidemiological profile and clinical presenta-
tions of immunocompetent patients diagnosed with HZ, the
predisposing factors and HZ complications.

MATERIAL and METHODS

In this single-center, retrospective cohort study, 103
patients were included who were diagnosed with HZ among
9215 patients (32.6% older than 50 years and 16.9% older
than 65 years) admitted to the dermatology outpatient clin-
ic for any dermatological complaint (1.1%) between Sep-
tember 2019 and August 2020 in a secondary healthcare
center in Sinop, a city in Northern Turkey region. The study
was approved by the Sinop University Ethics Committee
(approval number: 2020/10) and conducted in accordance
with the Declaration of Helsinki.

The HZ diagnosis was established based on clinical find-
ings. In ophthalmic HZ cases, the patients were evaluated
in terms of ocular involvement. Persistent pain for at least
three months after the resolution of the lesions was evalu-
ated as PHN.

Of these, 98 patients who had no known immunosuppres-
sive medical condition (history of solid organ/bone marrow
transplantation, hematological or solid organ malignancy,
HIV infection or use of any immunosuppressive medica-
tion) comprised the main study group, while five patients
on immunosuppressive therapy (methotrexate [n=3], adal-
imumab [n=2]) for rheumatoid arthritis were excluded.
The medical files of patients were evaluated regarding the
demographic variables [age, sex (male:female ratio)], med-
ical history [comorbidities (hypertension, diabetes, COPD,
hyperlipidemia, hypothyroidism, depression, other), immu-
nization profile], habits (smoking status), lesion localization
[distribution pattern (as single dermatome or involvement of
non-contiguous dermatomes), affected dermatome (cranial
nerve, cervical, thoracic, lumbar, sacral)], presence of trau-
ma history related to involved dermatome, time of admis-
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sion (month and season), HZ complications (presence of
ophthalmic involvement and involvement pattern, occur-
rence of PHN) and neutrophil-to-lymphocyte ratio (NLR)
as a laboratory parameter for assessing inflammation. The
presence of PHN was further evaluated with regard to age,
sex, depression and NLR.

Statistical Analyses

IBM SPSS® Statistics Version 22 was used to store and
analyze the data. Shapiro-Wilk test was used to evaluate
the normality of variable distribution. Descriptive statistics
were calculated as mean =+ standard deviation and medi-
an [minimum-maximum] values for continuous variables,
and as frequency and percentage for categorical variables.
The differences in the distribution of categorical variables
between independent groups were assessed by the Fish-
er’s exact test. The Mann-Whitney U test was used for the
comparison of non-normally distributed groups. The p-value
less than 0.05 was considered statistically significant.

RESULTS

Ninetyeight immunocompetent patients were diagnosed
with HZ. The demographic and clinical characteristics
of the patients are shown in Table 1. Of these 98, 69.4%
(n=68) were older than 50 years, while 42.9% (n=42) were
older than 65 years. Ten patients comprised the pediatric
age group with a median age of 11 years (age range: 5-17
years).

Various comorbidities were identified in 49% of the study
group (n=48), with hypertension being the leading disorder
(n=33) (Table 1). None of the COPD patients (n=6) were
receiving long-term systemic corticosteroid therapy, but
using inhaler corticosteroids. Five patients had been diag-
nosed with depression by a psychiatrist and were using
antidepressant treatment. History for immunization against
VZV was present in only three pediatric patients aged 5, 7,
and 8 years old, respectively, while none of the patients in
the study had received the HZ vaccine.

The main distribution pattern was the involvement of one or
two adjacent dermatomes (96.9%, n=95). In three patients
(3.1%), two non-contiguous dermatomes were involved
(bilateral in one patient, unilateral in two patients). The most
commonly affected dermatomes were thoracic dermatomes
(45.9%, n=45), followed by cervical (20.4%, n=20) and lum-
bar dermatomes (15.3%, n=15). Similarly, thoracic dermat-
omes (n=5) were the most commonly involved dermatomes
in pediatric patients, while concomitant involvement of ipsi-
lateral sacral and contralateral lumbar dermatomes was
observed in two of these cases who were aged 7 and 16
years old, respectively.

Among cranial nerves, the trigeminal nerve was exclusive-
ly affected in 11 cases (11.2%), eight of them presenting

Table 1: Demographic and clinical characteristics of immunocom-
petent herpes zoster patients.

Immunocompetent
patients diagnosed
with herpes zoster

(n=98)
Age, year 5-88 (median:59)
Sex, male:female (ratio) 52:46 (1.1:1)
Comorbidity (present), n (%) 48 (49.0)
Comorbidity, n (%)
Hypertension 33 (33.7)
Diabetes 14 (14.3)
Chronic obstructive pulmonary disease 6 (6.1)
Hyperlipidemia 6 (6.1)
Hypothyroidism 5(5.1)
Depression 5(5.1)
Other 5(5.1)
Active smoker, n (%) 23 (23.5)
Distribution pattern, n (%)
Single dermatome* 80 (81.6)
Single dermatome* crossing midline 15 (15.3)
Two non-contiguous dermatomes 3(3.1)
Dermatome**, n (%)
Cranial nerves*** 11 (11.2)
Cervical 20 (20.4)
Thoracic 45 (45.9)
Lumbar 15 (15.3)
Sacral 10 (10.2)
Ophthalmic involvement (present), n (%) 8(8.2)
Ophthalmic involvement pattern, n (%)
Vesicular lesion on eyelid 7(7.1)
Blepharitis 3 (3.1)
Follicular conjunctivitis 1(1.0)
Dendritic ulcer 1(1.0)
Marginal keratitis 1(1.0)
Endothelitis 1(1.0)
Iridocyclitis 1(1.0)
Postherpetic neuralgia (present), n (%) 11 (11.2)
Season at admission, n (%)
Summer 35 (35.7)
Fall 26 (26.5)
Winter 21 (21.4)
Spring 16 (16.3)
Neutrophil-to-lymphocyte ratio, mean+SD 2.73+2.13

SD: Standard deviation. *with/without adjacent dermatome. **The
total number does not correspond to the number of patients, since
more than one dermatome was involved in three patients. ***Eight
patients presented with ophthalmic herpes zoster.
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with ophthalmic HZ (8.2%). Vesicular lesions were present
on the eyelid in seven patients. The leading ocular finding
observed in ophthalmic HZ cases was blepharitis (n=3)
(Table 1).

Two patients had a recent history of ophthalmic surgery
(cataract surgery [n=1] and abscess drainage [n=1]) one
month prior to HZ occurrence and both of them presented
with ophthalmic HZ of the affected eye.

When the distribution of HZ occurrence was examined
concerning seasons and months, the peak incidence was
detected during summer (n=35, 35.7%) and August (n=23,
23.5%), respectively. On the contrary, all ophthalmic HZ
cases were observed during the fall (n=6, 75%) and winter
seasons (n=2, 25%) (Figure 1).

Eleven patients (11.2%) had persistent, debilitating pain
due to PHN lasting more than three months, necessitating
analgesic therapy. The median age of the patients present-
ing with PHN was 80 years (age range: 56 - 88), with ten
patients being older than 65 years, while the median age of
patients without PHN was 57 years. Thoracic dermatome

was involved in more than half of these cases (n=6), as only
one patient had ophthalmic HZ. Males were found to expe-
rience PHN more frequently (P=0.009). The patients with
PHN had a higher mean NLR value, although it was not
statistically significant (P=0.136) (Table 2).

DISCUSSION

HZ poses a great health burden with its debilitating com-
plications (5). Epidemiological research mainly belongs
to specific geographical regions, while a scant number of
reports is present in the literature from Asia, South Amer-
ica, and Africa (3). The incidence rate of HZ was reported
between 3-5 per 1000 person-years in the general popu-
lation based on the reports from North America, Europe,
and Asia-Pacific, with an increased risk after the age of
50 (3). When the incidence rate was examined in terms
of age groups, an increasing pattern was observed as 6-8
per 1000 person-years and 8-12 per 1000 person-years
at 60 and 80 years of age, respectively (3). In our study,
the incidence rate of HZ was calculated as 11 per 1000
person-years (1.1%). This relatively higher incidence rate

40
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Figure 1:The distribution of herpes
zoster (solid line) and ophthalmic
herpes zoster (dotted line) cases
with regard to seasons.

Table 2: Presence of postherpetic neuralgia with regard to demographic characteristics (age,

lymphocyte ratio.

sex), depression and neutrophil-to-

Postherpetic neuralgia present

Postherpetic neuralgia not present p-value*

Age groups, n (%)

5-49 years 0 (0) 30 (34.5) 0.017**
50-88 years 11 (100) 57 (65.5
Gender, n (%)
Male 10 (90.9) 42 (48.3) 0.009**
Female 1(9.1) 45 (51.7
Depression, n (%)
Yes 0(0) 5(5.7) 1.00**
No 11 (100) 82 (94.3)
Neutrophil-to-lymphocyte ratio, mean+SD 4.19+4.18 2.55 +1.66 0.136™**

SD: Standard deviation

*Statistically significant values are highlighted in bold.
Whitney U test.

**p-value was calculated with Fisher’s exact test. ***p-value was calculated with Mann-
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compared to previous general population data could be
attributed to the higher percentage of the elderly population
in the rural geographical region in which our study had been
conducted, with 32.6% of the patients admitted to derma-
tology outpatient clinic during the study period being older
than 50 years and 16.9% older than 65 years. The rates of
HZ reported from our country ranging between 0.43-0.68%
were comparable with the literature (8-10), but lower than
our series. This difference may likewise be attributed to the
lower mean/median age of patients in these studies (8-10).
Moreover, Sinop, the city where our study was conducted,
was reported to have the highest median age of residents
among all cities in Turkey, according to the latest population
registration data (11).

In a recent systematic review, the female sex was found to
be a risk factor for HZ attributed to possible immunologic,
hormonal, and/or healthcare-seeking attitude differences
(5). However, the numbers of female and male patients
were similar in our study, in line with some former stud-
ies showing no statistically significant difference between
females and males (12,13).

The immunocompromised individuals constitute only the
minority of the HZ cases in the published literature (6),
although the disease course is more severe in the presence
ofimmunosuppression (14). Thus, several population-based
studies were conducted on the additional possible risk fac-
tors for HZ (1,7,15) in addition to well-known ones, aging
and immunosuppressive conditions (5). Forbes et al. report-
ed various disorders associated with increased HZ risk in
their case-control study, especially in younger age groups
(1). In our study, diabetes was the second leading comor-
bidity, present in nearly 15% of the patients. Some previous
studies demonstrated the relation between HZ and diabetes
with a variable strength of association (5). However, the low
number of our HZ patients diagnosed with diabetes could
not be used to support this relationship. COPD diagnosis,
present in six patients who were on inhaler steroid thera-
py, was also mentioned as a risk factor in former reports.
On the other hand, the risk was increased, particularly in
patients receiving oral corticosteroid therapy (5).

Patients with psychiatric disorders were found to have an
elevated risk of HZ (16). Impaired immune response was
observed in animal models due to stress and anxiety which
made mice susceptible to infection (17). Moreover, reduced
VZV-specific cellular immunity was detected in the periph-
eral blood of patients with major depression (18). In the
case-control study by Forbes et al., depression was found
to be associated with increased HZ risk (1). In our study,
patients diagnosed with depression comprised less than
10% of the cases.

Interestingly, active smoking was demonstrated to be asso-
ciated with reduced HZ risk, despite the possible negative

impact of smoking on cell-mediated immunity (5,6). The
number of non-smokers was greater than the current smok-
ers in our cohort, which further supported the existing data.

HZ mainly presents unilaterally in immunocompetent indi-
viduals, affecting a single dermatome (mainly thoracic)
with/without adjacent dermatomes (2,19), which was also
the main clinical scenario in the majority of our patients.
Rarely, the lesions may involve two non-contiguous dermat-
omes unilaterally or bilaterally. These presentations, mainly
encountered in immunocompromised or elderly patients,
are named HZ duplex unilateralis and bilateralis, respec-
tively (19,20). Surprisingly, two of the patients presenting
with HZ duplex unilateralis/bilateralis were belonging to the
pediatric age group in our series.

The epidemiological characteristics of the immunocompe-
tent pediatric age group diagnosed with HZ have not been
widely investigated compared to adults (21). The thoracic
dermatome was the leading dermatome involved in pedi-
atric patients in general, as seen in our study (21). VZV
infection in early childhood, especially younger than the
age of one year, was accused of increased incidence of
HZ (21,22). The relationship between VZV vaccination and
HZ incidence in children has been a popular topic in recent
years. The vaccine was introduced in Turkey in 2013 for
children aged 12 months (23). In the literature, there are
conflicting results on whether vaccination has increased
or decreased the incidence of HZ (21). The dermatomes
corresponding to vaccination sites (cervical or lumbar) were
reported to be more frequently involved in children who had
received the VZV vaccine (22). In our series, only one previ-
ously vaccinated child presented with cervical involvement,
while the other two with thoracic dermatome. However, due
to the limited number of pediatric patients (n=10), most of
whom were not vaccinated, no further comments could be
made.

Ophthalmic HZ results from the involvement of the ophthal-
mic branch of the trigeminal nerve and constitutes 10-20%
of HZ cases (24), while a quite lower rate of ophthalmic HZ
(8.2%) was observed in our study. The ophthalmic branch
is divided into the frontal, lacrimal, and nasociliary nerves.
The innervation field of the nasociliary nerve involves the tip
of the nose and ocular structures (eyelid, sclera, conjuncti-
va, cornea, iris, and choroid). Thus the involvement of this
nerve may result in ocular complications (25). However, in
most studies, the incidence rates were calculated without
clearly identifying whether ocular involvement was present
or not in ophthalmic HZ cases (26). Clinical manifestations
of ophthalmic HZ include vesicular dermatitis, blepharitis,
conjunctivitis, keratitis, corneal ulceration, uveitis, retinitis,
and optic neuritis (26-28). Among our patients with ophthal-
mic HZ, more than 80% had vesicular dermatitis on eye-
lids, as expected. Keratitis, uveitis, and conjunctivitis were
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reported to be the leading ocular findings of ophthalmic HZ
(26,29,30), whereas the most common ocular involvement
in our series was blepharitis (37.5%).

Recent mechanical trauma was held responsible for HZ
episodes in the literature (31), similar to the reactivation
seen in the context of herpes simplex virus (HSV) infection
(32). In a case-control study, 14 immunocompetent adult
patients were found to present with HZ lesions at the site
of recent trauma within one month (31). Authors suggest-
ed that trauma served as a stimulant for viral reactivation
(31). Later on, a more comprehensive case-control study
further supported the previous findings (32). Moreover, a
greater association between trauma and HZ was reported
in the cranial region and especially in the first week after the
trauma (32). Accordingly, we had two patients presenting
with ophthalmic HZ following mechanical trauma by means
of ophthalmic surgical intervention at the same site.

Seasonal variation as a contributing factor was discussed
in the setting of HZ with no conclusion (28,33), while some
reports revealed summer predominance (33,34). Increased
ultraviolet exposure and intensity were suggested as trigger-
ing factors for HZ, similar to HSV reactivation (33). Similarly,
a peak was detected during the summer months, especially
in August, in our series. On the other hand, no common
result was exhibited by previous studies from different
regions of Turkey with variable peaks in different seasons
(8-10). Seasonality of ophthalmic HZ was also evaluated
previously (33), but no annual trend was observed. In con-
trast, all ophthalmic HZ patients presented in fall and winter
in our study. In a former report, HSV-related ocular attacks
were likewise found to exhibit an annual pattern with an
increasing incidence rate in winter (35). The authors attrib-
uted this seasonality to the changes in the local and system-
ic immune responses in winter (35).

The rate of PHN evaluated in our patient group (11.2%)
corresponded to the range reported in the literature, which
was between 5 and 30% (3). The discrepancy between the
PHN rates was attributed to the varying definitions of PHN
in terms of pain duration and severity (3). In our study, PHN
was defined as persistent pain lasting at least three months.
The association between increased PHN risk and older age
was supported by prospective studies (36). The age group
(ranging from 56 to 88 years) experiencing PHN in our
cohort was also compatible with these studies. Conflicting
results were present about the effect of sex on PHN rates,
while female sex was found to be a protective factor in stud-
ies in which the mean age of patients was = 60 years (36). A
significantly higher number of male patients presented with
PHN, even though the median age of our patient group was
59 years.

An interesting finding was the higher mean NLR value in
patients experiencing PHN, even though it was not sta-

tistically significant. The NLR has been widely used as a
marker of systemic inflammation in various inflammatory
conditions in the last few years (37). Higher levels of NLR
have been reported to point out active disease in inflam-
matory disorders, worse prognosis in various malignancies,
and higher mortality rates in cardiac events (37,38). In a
recent study, the normal range of NLR has been reported in
a healthy, adult population between 0.78 and 3.53 (38). In
another study evaluating cost-effective inflammatory mark-
ers in terms of predictive value for PHN in HZ patients, no
significant correlation between NLR and PHN has been
observed (39). On the other hand, elevated NLR has been
associated with a worse prognosis of facial palsy in Ramsay
Hunt syndrome, another complication of HZ resulting from
the reactivation of VZV in the geniculate ganglion (37). It
has been recommended as a useful tool for determining
the prognosis of the affected individuals (37). Based on our
results, we think the role of NLR in the active phase of HZ
for estimating the prognosis of PHN should be investigated
in further large-scale studies.

The limited number of patients was the main limitation of
this study. Moreover, statistical evaluation of the role of
risk factors was not possible due to the absence of a con-
trol group. Likewise, the lack of a control group due to the
study’s design prevented the interpretation of the mean
NLR in a healthy control group and the comparison of this
value with the mean NLR of patients with HZ. The assess-
ment of the patients by the same physicians was the main
strength of this study compared to studies conducted with
the information gathered from database systems.

In line with the literature, HZ was detected mainly as uni-
lateral single thoracic dermatome involvement in patients
with no immunosuppressive condition and resulting in com-
plications such as PHN and ophthalmic HZ in a subgroup of
patients. On the other hand, the higher HZ incidence rate
compared to other series from different regions of Turkey
and other countries might be due to the higher median age
of the population in our region. Our data concerning sea-
sonal variability further supported the reports showing an
increased incidence rate of HZ during summer. Mechani-
cal trauma was another triggering factor in our series, also
highlighted in previous reports. Moreover, we believe that
the predictive value of NLR for PHN should be evaluated in
further studies.
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Amag: Hidradenitis suppurativa (HS), kronik inflamatuar bir deri hastaligidir. Bu calismada hidradenitis
suppurativada yeni inflamatuar belirteglerden olan monosit:HDL orani (monosit:HDL ratio=MHR),
nétrofil:lenfosit orani (nétrofil:lenfosit ratio=NLR), monosit:lenfosit oraninin (monosit:lenfosit ratio=MLR)
degerlendiriimesi amaglanmaktadir.

Gerec ve Yontemler: Ocak 2012- Subat 2023 tarihleri arasinda HS tanisiyla takip edilen ve yas-cinsiyet
acisindan eslesmis saglkli kontrol grubu sosyodemografik bulgular (yas, cinsiyet) ve laboratuvar
bulgulari [ylksek yogunluklu lipoprotein (high density lipoprotein=HDL), nétrofil sayisi, monosit sayisi,
eritrosit sedimantasyon hizi (ESH), C-reaktif protein (CRP), MHR, NLR, MLR] acisindan retrospektif
olarak degerlendirildi. Elde edilen veriler hasta ve kontrol grubu arasinda, ayrica hasta grubunda
hastalik siddeti agisindan (Hurley evre 1, 2 ve 3) ve metabolik sendrom varligina gére karsilastirildi.
Ayrica hasta grubunda inflamatuar belirteclerle korele olan bulgular degerlendirildi.

Bulgular: Galismaya 53 HS hastasi (kadin:erkek orani=0,6:1, yas ort=33.32+11.37 ) ve 50 saglikli
kontrol (kadin:erkek orani=0,47:1, yas ort=36.74+11.95) dahil edildi. Hasta grubunda ortalama HDL
degeri istatistiksel olarak daha disuk saptanirken; ESH, nétrofil ve monosit sayilari, MHR ve NLR de-
gerleri daha yuksekti (p<0.05). Hastalar Hurley evrelemesi agisindan karsilastirildiginda; CRP, ESH
nétrofil ve monosit sayilari, MHR, NLR ve MLR degerleri evre ilerledikce artmaktaydi, ancak bu artis
sadece ESH’nda istatistiksel olarak anlamlydi (p=0.022). Anatomik lokalizasyon tutulum sayisi; nétrofil
sayisi, monosit sayisi, ESH, MHR, NLR, MLR ve Hurley evresiyle pozitif koreleydi. Hastallk suresi ise
MHR ile korelasyon géstermekteydi. Hastalarin 11’inde (%20,8) metabolik sendrom mevcuttu. Meta-
bolik sendromu olan hastalarda MLR degeri daha dlsuk saptanirken, diger parametrelerde istatistiksel
olarak anlamli fark saptanmadi.

Sonug¢: HS’te MHR, NLR ve MLR gibi maliyeti disiik ve kullanimi kolay olan yeni inflamatuar belirtecler
inflamatuar yikui yansitmasi agisindan gunlik pratikte kullanilabilecek parametrelerdir.

Anahtar Sézcukler: Hidradenitis suppurativa, inflamasyon, metabolik sendrom, monosit:HDL orani,
monosit:lenfosit orani, nétrofil:lenfosit orani

ABSTRACT
Aim: In this study, it is aimed to evaluate monocyte: HDL ratio (MHR), neutrophil: lymphocyte ratio
(NLR), monocyte: lymphocyte ratio (MLR), which are new inflammatory markers, in HS.

Material and Methods: Patients followed up with the diagnosis of HS between January 2012 and
February 2023 and age-sex-matched healthy control group will be evaluated retrospectively in terms
of sociodemographic findings (age, gender), and laboratory findings [high-density lipoprotein (HDL),
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neutrophil count, monocyte count, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), MHR, NLR, MLR]. The obtained data
will be compared between the patient and control group. In addition, patients will be compared in terms of Hurley stage and the presence of
metabolic syndrome.

Results: 53 HS patients (female: male ratio=0.6:1, age mean=33.32+11.37) and 50 healthy controls (female: male ratio=0.47:1, age
mean=36.74x11.95) were included in the study. While the mean HDL value was statistically lower in the patient group; ESR, neutrophil and
monocyte counts, MHR, and NLR values were higher (p<0.05). When the patients were compared in terms of Hurley staging; neutrophil
count, CRP, ESR, MHR, NLR ve MLR values, increased as the stage progressed, but this increase was statistically significant only at ESR
(p=0.022). The number of anatomical localization involvement was positively correlated with the neutrophil count, monocyte count, ESR,
MHR, NLR, MLR, and Hurley stage. Disease duration was correlated with MHR. Metabolic syndrome was present in 11 (20.8 %) patients.
While the MLR value was found to be lower in patients with metabolic syndrome, no statistical difference was found in other parameters.

Conclusion: New inflammatory parameters such as MHR, NLR, and MLR can be used in daily practice in terms of reflecting the inflammatory
burden in HS patients.

Keywords: Hidradenitis suppurative, inflammation, metabolic syndrome, monocyte: HDL ratio, monocyte: lymphocyte ratio, neutrophil:

lymphocyte ratio

Hidradenitis suppurativa (HS); baslca aksilla, inguinal ve
anogenital bdélgede derin yerlesimli nodul, apse, fistil ve
skar gelisimi ile seyreden kronik inflamatuar bir deri hastali-
gidir (1). Basta obezite olmak Gzere hipertansiyon, hiperlipi-
demi, diyabet gibi metabolik sendromla da iligkili olan bir¢cok
inflamatuar hastalikla birlikte gorulebilir (2). Hastalik siddeti
Hurley evreleme sistemi adi verilen bir siniflandirma siste-
mi ile degerlendirilir (1,2). Hastalik evresine gdre tedavide
antiinflamatuar &6zelligi olan bazi antibiyotikler ve biyolojik
ajanlar kullaniimaktadir (3).

Proinflamatuar hiicreler olan monositler oksidatif stresin ana
kaynagidir. Yuksek yogunluklu lipoprotein kolesterol (high
density lipoprotein=HDL) ise inflamasyonu ve oksidatif stre-
si baskilayan énemli proteinlerden biridir (4). Bu baglamda
monosit: HDL orani (monosit: HDL ratio=MHR) son yillarda
inflamatuar hastaliklarin bir belirteci olarak kabul edilen ve
bircok dermatolojik hastalik da dahil olmak Uzere 6zellikle
metabolik sendrom ile iligkili inflamatuar hastaliklarda yik-
seldigi gOsterilen bir laboratuvar bulgusudur (5,6). MHR’nin
yani sira nétrofil: lenfosit orani (nétrofil: lenfosit ratio=NLR)
ve monosit:lenfosit orani (monosit:lenfosit ratio=MLR) da
bircok inflamatuar hastalikta sistemik inflamasyon ve prog-
noz géstergeleri olarak tanimlanmistir (5,7,8). inflamasyon
siddetinin hastalik prognozu acisindan énemli bir paramet-
re oldugu g6z 6nlinde bulunduruldugunda bu siddeti pratik
olarak gdsteren dusik maliyetli belirtecler son yillarda 6nem
kazanmigtir.

Ozellikle HS gibi hastalik siddetinin daha ok klinik bulgu-
larla degerlendirildigi hastaliklarda, takipte ve tedavi segi-
minde objektif degerlendirme saglayacak parametrelere
ihtiyac duyulmaktadir. Diger klasik inflamatuar belirtecleri-
nin ve kan sayimi parametrelerinin birgok durumdan etki-
leniyor olmasi da yeni inflamasyon parametrelerine ihtiyaci
artirmaktadir. Bu calismada da HS tanisi ile takip edilen

hastalarda klasik inflamasyon belirteclerinin yani sira yeni
gelistirilen inflamasyon belirteglerinin (MHR, NLR, MLR) kli-
nik bulgularlarla iligkisinin belirlenmesi ve bu parametrelerin
saglikli kontrol grubuyla karsilastiriimasi amaglanmaktadir.

GEREC ve YONTEMLER

Bu calismaya, t¢tincl basamak bir saglik kurulusunda Deri
ve Zihrevi Hastaliklari Poliklinigi'nde Ocak 2012- Subat
2028 tarihleri arasinda HS tanisiyla takip edilen hastalar ve
yas-cinsiyet agisindan eslesmis saglikli kontrol grubu dahil
edildi. Calismaya dahil edilme kriterleri hasta ve kontrol
gruplarinda su sekilde belirlendi:

Hasta grubu:
+ 18 yas Ustl hastalar

+ Hidradenitis suppurativa tanisi olan ve hastane kayit
sisteminde calismada kullanilacak laboratuvar degerleri
[monosit sayisi, nétrofil sayisi, lenfosit sayisi, HDL, eritrosit
sedimentasyon hizi (ESH), C-reaktif protein (CRP)] mevcut
olan hastalar.

Kontrol grubu:
* 18 yas Ustu bireyler

« Hidradenitis suppurativa tanisi ve/veya baska kronik infla-
matuar hastalik 6ykisl olmayan hastalar.

+ Hastane kayit sisteminde ¢alismada kullanilacak laboratu-
var degerleri (monosit sayisi, nétrofil sayisi, lenfosit sayisi,
HDL, ESH, CRP) mevcut olan bireyler.

+ Hidradenitis suppurativa ile ayirici taniya girecek fleksu-
ral bolgeleri tutan (apse, fronkdil, lenfadenit vb.) inflamatuar
deri lezyonu olmayan bireyler.

Onsekiz yas alti bireyler ve hastane kayit sisteminde yuka-
rida bahsedilen verileri eksik olanlar ¢alisma disi birakildi.
Bununla birlikte hasta grubunda HS tanisi kesin olmayanlar
yine ¢alisma digi birakild.
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Her iki gruptaki bireyler sosyodemografik bulgular (yas, cin-
siyet) ve laboratuvar bulgulari (monosit sayisi, nétrofil sayi-
sl, lenfosit sayisi, HDL, ESH, CRP) agisindan retrospektif
olarak degerlendirilerek, elde edilen veriler iki grup arasin-
da karsilastirildi. Bununla birlikte tim katihmcilarda MHR,
NLR ve MLR degerleri mevcut laboratuvar sonuglarina gére
hesaplanarak elde edilen veriler yine iki grup arasinda kar-
silagtirildi.

Ayrica hasta grubunda klinik bulgularla [hastalik suresi,
hastalik baglangi¢c yasi, hastalik siddeti (Hurley evresi),
anatomik lokalizasyon tutulum sayisi] korelasyon gésteren
parametreler degerlendirildi. Bununla birlikte HS grubun-
daki hastalar metabolik sendromun eslik edip etmemesine
gore iki gruba ayrilarak klinik bulgular [hastalik stresi, has-
talik baslangi¢ yasi, hastalik siddeti (Hurley evresi), ana-
tomik lokalizasyon tutulum sayisi] ve laboratuvar bulgulari
(monosit sayisi, nétrofil sayisi, lenfosit sayisi, HDL, ESH,
CRP, MHR, NLR, MLR) acisindan karsilastiriidi.

Hurley evreleme sistemi HS hastalarinda hastalk siddeti-
ni siniflamak amaciyla kullanilir. Bu evreleme sisteminde;
skar ve sinUs traktus olusumunun varligi ve derecesine
gore hastalik siddeti hafif (Hurley-1), orta (Hurley-2) ve sid-
detli (Hurley-3) olarak siniflandirilir (9).

Hastalarda asagidaki kriterlerden herhangi ticii varsa meta-
bolik sendrom olarak kabul edildi:1-Bozulmus aclk gluko-
zu: Serum aglk glukozu =100 mg/dl ve/veya bu sebeple
tedavi aliyor olmak ve/veya tip 2 diabetes mellitus tanisi
almis olmak. 2-Hipertansiyon: Sistolik/diastolik kan basin-
c1=130/85 mmHg ve/veya bu sebeple tedavi aliyor olmak.
3-Hipertrigliseridemi: Serum trigliserid >150 mg/dl ve/veya
bu sebeple tedavi aliyor olmak.

4-Dustk HDL kolesterol: Serum HDL’nin kadinlarda <50mg/
dl, erkeklerde <40mg/dl, ve/veya bu sebeple tedavi aliyor
olmak. 5-Bel cevresi: Kadinlarda =35 in¢, erkeklerde =40
inc (10).

Calisma “Epidemiyolojide Gozlemsel Calismalarin Rapor-
lanmasinin Guglendirilmesi (Strengthening the reporting of
observational studies in epidemiology (STROBE))” kriterle-
rine gore dizayn edildi (11). Calisma icin Canakkale Onse-
kiz Mart Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurul Bagkanligr’ndan 12/04/2023 Tarih ve 2023/06-04
nolu etik kurul onayi alinmigtir.

istatistiksel Analizler

SPSS versiyon 15 (IBM SPSS, ABD) yazilimi kullanilarak
yapildi. Kategorik degiskenler icin gruplararasi karsilas-
tirma Kikare ve Fisher Exact testleri kullanilarak yapildi.
Devamli degiskenlerin normal dagilima uygunlugu Kol-
mogorov-Smirnov testi kullanilarak degerlendirildi. Normal
dagilim gdsteren degiskenler ortalama =+ standart sap-
ma, anormal dagilim gdsteren degiskenler ortanca (mini-
mum-maksimum) olarak sunuldu. Normal dagihm gdsteren

bagimsiz degiskenlerde iki grubun karsilastirmasinda stu-
dent T testi; ikiden fazla grubun karsilastirmasinda Oneway
ANOVA testi kullanilirken, anormal dagilim gésteren bagim-
siz degiskenlerde iki grubun karsilastirmasinda Mann Whit-
ney U, ikiden fazla grubun karsilastirmasinda ise Kruskal
Wallis testi kullanildi. Gruplar arasi ikiserli karsilastirmada
Bonferroni dlzeltmesi kullanilarak degerlendirme yapildi.
En az biri anormal dagilim gésteren devamli degiskenle-
rin veya en az biri ordinal olan degiskenlerde korelasyon
katsayilari ve istatistiksel anlamliliklar Spearman testi ile
hesaplandi. Istatistiksel anlamlilik igin toplam Tip 1 hata
dlzeyi %5 olarak kullanildi. HS ile bagimsiz iligkili paramet-
releri belirlemek icin cok degiskenli lojistik regresyon analizi
kullanildi. Post-hoc gl¢ analizi G-power (versiyon 3.1.9.7)
programi ile degerlendirildi. 53 hasta 50 kontrol grubu
6rneklem buaydkligu ve alfa=0,05 icin iki grubun uygun
sekilde Mann-Whitney U veya T- testi ile karsilastirimasina
ait beta deg@erleri hesaplandi. Nétrofil, monosit, ESH, CRP,
NLR ve MHR icin gli¢c degerleri %81 ile %99 arasinda yer
almaktadir.

BULGULAR

Hastane kayit sistemindeki veriler retrospektif olarak
degerlendirildiginde dahil edilme kriterleri dogrultusun-
da toplam 53 HS hastasi (kadin: erkek orani=0,6:1, yas
ort=33.32+11.37) ve 50 saglikli kontrol (kadin: erkek ora-
ni=0,47:1, yas ort=36.74+11.95) calismaya dahil edildi.

Hasta ve kontrol grubu karsilastirildiginda; hasta grubunda
ortalama HDL degeri istatistiksel olarak daha dusik sap-
tanirken nétrofil ve monosit sayilari, MHR, NLR ve ESH
degerleri hasta grubunda istatistiksel olarak daha yuksekti
(p<0.05) (Tablo 1).

Hasta ve kontrol grubunda kargilastirilan tim parametreler
dahil edilerek uygulanan cok degiskenli lojistik regresyon
analizinde azalan HDL degerlerinin yas, cinsiyet ve diger
parametrelerden bagimsiz olarak HS ile iligkili oldugu sap-
tanmistir (OR: 0.461, Cl: 0.215-0.985, p= 0.046).

Tablo 2’de belirtildigi Uzere HS hastalari kendi aralarin-
da Hurley evrelemesine Hurley 1, 2 ve 3 olmak Uzere l¢
gruba ayrildi. Ug grup kendi aralarinda karsilastinidiginda;
CRP, ESH, nétrofil ve monosit sayilari, MHR, NLR ve MLR
degerleri Hurley 1’den 3’e gittikge ilerledikce artmaktaydi,
ancak bu artis sadece ESH’nda istatistiksel olarak anlam-
liydi (p=0.022). ESH, Hurley evreleri arasinda birebir karsi-
lastirildiginda ise sadece Hurley Evre-3 ile Evre-1 arasinda
istatistiksel olarak anlamli fark mevcuttu (p=0.010).

HS hastalar metabolik sendrom agisindan degerlendirildi-
ginde toplam 11 (%20,8) hasta metabolik sendrom kriter-
lerini tagiyordu. Hastalar metabolik sendromun eslik edip
etmemesine gore iki gruba ayrildi. iki grup kiyaslandiginda
sadece MLR degerinin metabolik sendrom grubunda daha
disik oldugu saptandi. Diger tim parametrelerde iki grup
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Tablo 1: Hidradenitis suppurativa hastalarinin kontrol grubuyla demografik bulgular ve laboratuvar bulgulari agisindan karsilastiriimasi.

HS (n=53) Kontrol (n=50) P

Cinsiyet, n (%)

Kadin 20 (37,7) 16 (32) 0,542

Erkek 33 (62,3) 34 (68)
Yas (y1l) 33,32+11,37 36,74+11,95 0,07
HDL (mg/dL) 44,13+11,02 58,72+17,14 *<0,001
ESH (mm/saat) 17,00 (2-88) 4,00 (1-56) *<0,001
CRP (mg/dL) 5,00 (1-80) 3,00 (1-25) 0,059
Monosit sayisi (10%/ml) 0,65+0,26 0,49+0,14 *<0,001
Lenfosit sayisi (10%/ml) 2,70 (0,73-7,61) 2,31 (0,61-6,27) 0,160
Nétrofil sayisi (10%/ml) 5,15 (0,23-14,0) 3,90 (0,14-7,74) *<0,001
MHR 13,78 (5,77-39,44) 8,78 (3,88-17,0) *<0,001
NLR 1,83 (0,45-7,00) 1,58 (0,50-4,52) *0,023
MLR 0,23 (0,10-0,60) 0,20 (0,07-0,69) 0,053

Surekli degiskenler ortalamazstandart sapma olarak, kategorik degiskenler ise frekanslar ve ylzdeler olarak sunuldu.

HS: Hidraadenitis suppurativa, HDL: High density lipoprotein (Yiksek yogunluklu lipoprotein kolesterol), ESH: Eritrosit sedimantasyon hizi,
CRP: C-reaktif protein, MHR: Monosit: HDL ratio (monosit:HDL orani), NLR: Nétrofil: lenfosit ratio (nétrofil:lenfosit orani), MLR: monosit:
lenfosit ratio (monosit:lenfosit orani), * p < 0.05.

Tablo 2: Hidradenitis suppurativa hastalarinin Hurley evrelemesi agisindan demografik bulgular ve laboratuvar bulgulari agisindan
karsilastiriimasi.

Hurley-1 (n=16) Hurley-2 (n=23) Hurley-3 (n=14) p

Cinsiyet, n (%)

Kadin 6 (37,5) 11 (47,8) 3(21,4) 0,275

Erkek 10 (62,5) 12 (52,2) 11 (78,6)
Yas (yil) 34,88+12,55 32,91+10,44 32,21+12,08 0,800
Hastalik siresi (ay) 48 (1-276) 48 (12-300) 78 (4-396) 0,639
Hastalik baslangi¢ yasi (yil) 24 (13-56) 25 (15-41) 23 (12-40) 0,600
Anatomik lokalizasyon tutulum sayisi, n (%)* 0,077

1 bodlge 8 (50) 8 (34,8) 1(7,1)

2 bélge 5(31,3) 9 (39,1) 5(35,7)

=3 bolge 3(18,8) 6 (26,1) 8 (57,1)
HDL (mg/dL) 46,38+14,44 45,09+9,81 40,00+7,54 0,251
ESH (mm/saat) 5,0 (2,0-18,0) 17 (3,0-65,0) 24,5 (4,0-88,0) *0,022
CRP (mg/dL) 3,0 (1,0-10,0) 5,00 (5,00-29,00) 14,50 (1,00-80,00) 0,067
Monosit sayisi (10%/ml) 0,61+0,22 0,64+0,22 0,73+0,35 0,406
Lenfosit sayisi (10%/ml) 3,16+1,48 2,75+0,75 2,57+1,08 0,315
Nétrofil sayisi (10%/ml) 4,91 (3,00-8,80) 5,10 (2,29-8,60) 6,45 (3,00-14,00) 0,095
MHR 12,15 (6,52-23,44) 14,10 (5,77-29,41) 15,00 (7,89-37,95) 0,303
NLR 1,82 (0,45-3,42) 1,70 (1,10-3,76) 2,58 (1,10-7,00) 0,065
MLR 0,19 (0,11-0,32) 0,24 (0,10-0,48) 0,27 (0,12-0,60) 0,063

Surekli degiskenler ortalamazstandart sapma olarak, kategorik degiskenler ise frekanslar ve ylzdeler olarak sunuldu.*Hastalarda axillar,
inguinal, perianal, gluteal ve intermammarial alanlarda tutulum mevcuttu.

HDL: High density lipoprotein (Ylksek yogunluklu lipoprotein kolesterol), ESH: Eritrosit sedimantasyon hizi, CRP: C-reaktif protein, MHR:
Monosit: HDL ratio (monosit:HDL orani), NLR: Nétrofil:lenfosit ratio (nétrofil:lenfosit orani), MLR: Monosit: lenfosit ratio (monosit:lenfosit
orani), * ESH gruplar arasinda karsilastiriidiginda Evre 1-2 arasinda ve Evre 2-3 (sirasiyla p=0.063 ve p=0.185) arasinda anlamh fark
yokken, Evre 1-3 arasinda istatistiksel olarak anlamli fark saptandi (p=0.010).
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Tablo 3: Hidradenitis suppurativa hastalarinin metabolik sendrom varlii agisindan demografik bulgular ve laboratuvar bulgulari

acisindan karsilagtiriimasi

MS (+) (n=11) MS (-) (n=42) p

Cinsiyet , n (%)

Kadin 4 (36,4) 16 (38,1) 0,916

Erkek 7 (63,6) 26 (61,9)
Yas (yil) 38,91+11,19 31,86+11,07 0,066
Hastalk siresi (ay) 48 (12-300) 60 (1-396) 0,636
Hastalik baslangi¢ yasi (yil) 27 (16-56) 24 (12-54) 0,398
Anatomik lokalizasyon tutulum sayisi, n (%) 0,357

1 bdlge 5 (45,5) 12 (28,6)

2 boélge 2(18,2) 2 (40,5)

=3 bolge 4 (36,4) 13 (31)
Hurley evresi, n (%) 0,385

Evre- 1 5 (45,5) 11 (26,2)

Evre- 2 3(27,3) 20 (47,6)

Evre- 3 3(27,3) 11 (26,2)
HDL (mg/dL) 40,09+13,38 45,19+10,25 0,174
ESH (mm/saat) 19,5 (4-22) 15 (2-88) 0,874
CRP (mg/dL) 6 (4-11) 4 (1-80) 0,590
Monosit sayisi (10%/ml) 0,55+0,29 0,68+0,25 0,158
Lenfosit sayisi (10%/ml) 3,27+1,76 2,70+0,84 0,323
Notrofil sayisi (10%/ml) 4,7 (2,3-7,2) 5,2 (3,0-14,0) 0,273
MHR 11,97 (6,67-39,44) 14,05 (5,77-37,95) 0,313
NLR 1,57 (0,45-3,94) 1,83 (1,09-7,00) 0,130
MLR 0,17 (0,12-0,23) 0,25 (0,10-0,60) *0,002

Surekli degiskenler ortalamazstandart sapma olarak, kategorik degiskenler ise frekanslar ve yiizdeler olarak sunuldu. *Hastalarda axillar,
inguinal, perianal, gluteal ve intermammarial alanlarda tutulum mevcuttu.

HS: Hidraadenitis supurativa, MS: Metabolik sendrom, HDL: high density lipoprotein (Ylksek yogunluklu lipoprotein kolesterol), ESH: Eritrosit
sedimantasyon hizi, CRP: C-reakitif protein, MHR: Monosit: HDL ratio (monosit:HDL orani), NLR: Nétrofil: lenfosit ratio (nétrofil:lenfosit

orani), MLR: Monosit: lenfosit ratio (monosit:lenfosit orani), * p < 0.05.

arasinda istatistiksel olarak anlamh bir fark gézlenmedi
(Tablo 3).

Tablo 4’te belirtildigi Gzere, anatomik lokalizasyon tutulum
sayisinin; Hurley evresi, ESH, CRP, nétrofil ve monosit
sayilari, MHR, NLR ve MLR ile pozitif korele oldugu sap-
tandi. Hastalik siresi ise yas ve MHR ile korelasyon gos-
termekteydi. Diger hicbir parametrede anlamli korelasyon
g6zlenmedi.

TARTISMA

Akne inversa olarak da bilinen hidradenitis suppurativa,
diinya nufusunun ~%17’ini etkileyen kronik inflamasyonla
karakterize bir hastaliktir. Temel patogenezinde foliku-
ler okliizyon ve bunun sonucu olusan folikll ripturd yer
alir. Riptur sonucu cevre dokuya dagilan keratin artiklar
ve bakteriyel atiklar inflamasyonun tetiklenmesine bunun
sonucunda abse formasyonu ve sinls trakti gibi piloseba-
se Unitenin yikimi sonucu olusan lezyonlara yol agmaktadir
(1,12).

Tablo 4: Hidradenitis suppurativa hastalarinda korelasyon
g0Osteren parametreler

Anatomik lokalizasyon Hastalik
tutulum sayisi suresi
r P R P
Yas 0.531 <0.001
Hastalik suresi 0.294 0.033
Hurley evresi 0.374 0.006
ESH 0.457 0.013
CRP 0.341 0.048
Notrofil sayisi 0.354 0.009
Monosit sayisi 0.294 0.033
MHR 0.293 0.033 0.329 0.016
NLR 0.316 0.021
MLR 0.274 0.047

ESH: Eritrosit sedimantasyon hizi, CRP: C-reaktif protein, MHR:
Monosit: HDL ratio (monosit:HDL orani), NLR: Nétrofil:lenfosit ratio
(ndtrofil:lenfosit orani), MLR: Monosit:lenfosit ratio (monosit:lenfosit
orant).
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Hidradenitis suppurativa’da inflamasyonun basrol oyuncu-
lari nétrofil, monosit ve makrofajlardir. Bu hucreler proinfla-
matuar bir sitokin olan IL-6’nin Uretimini uyararak T helper
17 (Th17) lenfositlerinin gelisimine katkida bulunur (13). Bu
durum Th17 ile duzenleyici T hicreleri arasindaki oranin
bozulmasina sebep olarak HS immuinopatogenezine katki-
da bulunmaktadir (14,15).

Monosit ve makrofajlar ayrica IL-23, IL-1 beta ve TNF-alfa
gibi ¢cok sayida proinflamatuar sitokin salgilayarak inflamas-
yonun artmasina yol agarlar (16). Bununla birlikte mono-
sitlerin in vitro artan C5a aktivitesi ortaminda IL-6 ve TNF
sekresyonunu artirdigi gosterilmistir (17). Siddetli HS’de
artan Cb5a seviyeleri monositlerin hastaligin ilerlemesine
katkida bulundugunun bir diger géstergesidir (18, 19).

Patogenezde rol oynayan bir diger sitokin olan IL-6, artmis
akut faz proteinleri, immunoglobulinler, ates, nétrofilinin en
Onemli sebebidir (16). Bu bilgiler 1s1ginda ¢alismamiz sonu-
cunda nétrofil ve monosit sayilarinin, bununla birlikte kla-
sik bir akut faz reaktani olan ESH’nin HS grubunda ylksek
saptanmis olmasi sasirtici degildir.

Bununla birlikte calismamizin esas amaci olan HS hastala-
rinda yeni inflamatuar belirtecler degerlendirildiginde hem
MHR hem de NLR yine HS grubunda yliksek saptanmistir.
Son yillarda inflamasyonla seyreden atopik dermatit, Grti-
ker, vitiligo, Behget Hastaligi gibi dermatolojik hastaliklar da
dahil olmak Gzere bircok inflamatuar hastalikta yeni inflama-
tuar belirteclerin degerlendirildigi ve anlamli sonuglar elde
edildigi goérilmektedir (19-26).

Dermatolojik hastaliklardan HS’e patogenez agisindan
oldukca benzer olan psoriasis hastalarinda NLR’nin psori-
asis hastalarinda artmig oldugu gdésterilmistir (19-21). Aktas
ve ark. yaptigi1 benzer bir calisma sonucunda da NLR, MLR,
MHR’nin psoriasis hastalarinda hastalik siddetiyle korele
olacak sekilde arttigi ve inflamatuar yukin géstergesi olarak
kullanilabilecegi belirtilmigtir (6). Bununla birlikte Wang ve
Jin yaptigi calismada psoriasis hastalarinda NLR’nin biyolo-
jik tedavilerle azalma gdsterdigi bu sebeple hem tedavi taki-
binde hem de hastalik aktivitesini takipte kullanilabilecek bir
parametre oldugu da belirtilmistir (27). Nétrofilller sistemik
inflamatuar yanittan primer sorumlu dogal bagisiklik siste-
minin elemanlariyken, lenfositler daha ¢ok adaptif bagisik-
lik sisteminden sorumludur. Bu baglamda, periferik kanda
Olculen nétrofil ve lenfosit sayilari arasindaki basit bir oran
olarak hesaplanan NLR artmig sistemik inflamatuar yanitin
gOstergesi olarak kabul edilir ve bircok inflamatuar hastalik-
ta inflamasyon belirteci olarak kullanilabilecegi bildirilmistir
(28). Hatta NLR’nin kardiyovaskuler hastaliklarda ve genel
populasyonda mortalitenin belirleyicisi oldugu distnulmek-
tedir (29, 30).

HS, primer olarak bakteriyel bir enfeksiyon hastaligi olma-
sa da doku harabiyetine bagli olarak hastalarda bakteriyel

kolonizasyon gérulebilmektedir. Bakteriyel enfeksiyonlarda
bagisiklik sisteminde ilk yanittan sorumlu olan nétrofillerde-
ki ve buna bagli NLR’de saptanan artisa HS hastalarinda
siklikla eslik eden sekonder bakteriyel enfeksiyonun da kat-
kisi olmus olabilir (31).

Calismamizin bir diger énemli sonucu tim parametreler
dahil edilerek uygulanan cok degiskenli lojistik regresyon
analizinde azalan HDL degerlerinin yas, cinsiyet ve diger
parametrelerden bagimsiz olarak HS ile iligkili oldugunun
saptanmis olmasaydi. HDL’nin antioksidan ve anti-inflama-
tuar etkisi oldugu bilinmekte ve kardiyovaskdler hastalik-
larda HDL dusUklGgunin en énemli risk faktorlerinden biri
oldugu bilinmektedir (4). Bu baglamda HDL dusukligunun
HS hastalarinda inflamatuar yuka artirdigi dasunalebilir.
Ayrica bu hastalarda kardiyovaskuiler hastalik risk artigini
da aciklamaktadir.

Yukarida bahsedildigi izere monosit ve makrofajlarin nétro-
filler gibi HS patogenezinde énemli rol oynamasindan 6turt
MLR artisinin da NLR gibi inflamasyonun géstergesi ola-
rak kullanilabilecegi belirtilmistir (5,8). Ote yandan HDL’nin
antioksidan ve anti-inflamatuar etkisi gdz éniine alindiginda
MHR artisinin da yine 6zellikle koroner arter hastaligi gibi
bircok inflamatuar hastalikta inflamasyonun biyobelirteci
olarak kullanilabilecegi bildirilmistir (4-6, 32). Calismamizda
da saptandigi tzere MHR, HS hastalarinda da inflamasyo-
nun belirleyicisi olabilir.

Calismamizda hem klasik inflamasyon belirtecleri olan CRP
ve ESH, hem de yeni inflamatuar belirtecler olarak tanim-
lanan MHR, NLR ve MLR Hurley evresi ilerledik¢e artmak-
taydi. Yine anatomik lokalizasyon tutulum sayisiyla MHR,
NLR ve MLR’nin pozitif korele oldugu géruldu. Literatir
incelendiginde bircok dermatolojik hastaliktan daha fazla
inflamatuar yiki olan HS’te bu konuyla ilgili yapilan ¢alis-
malarin az sayida ve sonuglarinin geliskili oldugu gérilmek-
tedir. Riis ve ark. (33) NLR ag¢isindan HS hasta grubunda
artis gdzlemlemezken, Miller ve ark. (34) ve Cetinarslan ve
ark. (35) yaptiklari calismalarda ¢alismamiza benzer sekil-
de NLR’nin HS grubunda artmis oldugunu gostermislerdir.
Cetinarslan ve ark. (35) calismalarinda MHR'’yi de deger-
lendirmis ve calismamiza benzer sekilde HS grubunda hem
arttigini hem de bu artisin hastalik siresiyle korele oldu-
gunu belirtmisler ancak Hurley evreleme sistemine gére
bu belirteclerin hicbiri ile hastalik siddeti arasinda pozitif
bir iliski saptamamiglardir. Yakin zamanda yapilan bagka
bir calismada HS hastalarinda NLR’nin hastalik siddetiyle
korele oldugu ancak hastalk siddeti acisindan en belirleyi-
ci inflamatuar belirtecin ‘nétrofiller (103/mm3) xtrombositler
(103/mm3) x monositler (103/mm3)/lenfositler (103/mm3)’
formullyle hesaplanan PIV (pan-immune-inflammation
value= pan-immun-inflamasyon degeri) oldugu belirtiimistir.
(36).
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Metabolik sendrom hiperinflamasyonla karakterize; insulin
direnci, obezite, aterojenik dislipidemi ve hipertansiyon dahil
olmak tzere bilinen dnemli kardiyovaskdler risk faktérlerinin
birlikte olusmasini ifade eder (10). HS hastalarinda metabo-
lik sendrom ve komponentlerinin sikliginin arttigi bilinmek-
tedir (1-3). Hem HS hem de metabolik sendrom i¢in ortak
olan 6nemli proinflamatuar mediatérlerin varligi hem de
basta obezite ve insulin direnci olmak Uzere ortak tetikleyi-
ciler bu birlikteligi kismen agiklasa da patogenetik mekaniz-
ma hentz tam olarak anlasilamamistir. Metabolik sendrom
tarafindan indiklenen inflamasyonun HS’nin baslamasina
mi sebep oldugu yoksa HS’deki sistemik inflamasyonun
dogrudan metabolik sendrom belirtilerine mi yol actigi veya
sistemik inflamasyonun her iki durum icin altta yatan bir risk
faktori olup olmadigi belirsizligini korumaktadir (37). Meta-
bolik sendrom sikhigi Ulkeler arasinda farklilik géstermekte-
dir. Ulkemizde yapilan bir metaanaliz sonucunda Tiirkiye’de
metabolik sendrom sikliginin %32.9 oldugu ve kadinlarda
daha sik gozlendigi bildirilmistir (38). Bununla birlikte ileri
yasta da metabolik sendrom sikhginin arttigi bilinmekte-
dir. Calismamizda da 11 HS hastasinda (%20,8) metabo-
lik sendrom eglik ediyordu. Bu oran Turkiye ortalamasinin
altindadir. Bu durum calismamizdaki hastalarin daha cok
gen¢ popllasyondan olmasi (yas ort=33.32+11.37) ve
kadin hasta sayisinin erkeklere oranla daha az (kadin:er-
kek orani=0.6:1) olmasindan kaynaklanmis olabilir. Litera-
turde metabolik sendrom ve komponentlerinde inflamatuar
belirteclerin arttigini gésteren ¢ok sayida ¢alisma bulun-
maktadir. Gerek daha 6nce yapilmis calismalarda gerek-
se mevcut calismada HS'te saptanan yeni inflamatuar
belirteclerdeki artisin eslik eden metabolik sendroma bagli
oldugunu dusindurebilir. Ancak galismamizda metabolik
sendromu olan hastalarda inflamatuar belirtecler de dabhil
olmak uUzere higbir parametre metabolik sendromu olma-
yanlardan daha yiksek degildi, hatta MLR’nin metabolik
sendromu olanlarda daha dusuk oldugu gérildi. Hem bu
durum hem de calismamizdaki HS hastalarinda metabolik
sendrom sikhginin normal populasyonun altinda olmasi,
mevcut HS hastalarinda metabolik sendromdan bagimsiz
olarak yani HS’in kendi inflamatuar yikinden dolayi infla-
matuar belirteclerin artmis oldugunu disundurmektedir.

Calismamizin en 6nemli kisithiligi tek merkezli olmasindan
dolay! hasta sayisinin nispeten az olmasidir. Ancak hem
benzer calismalara gére farkli ve yeni sonuglar saptamis
olmasi hem de HS hastalarinda MLR’nin degerlendirildigi
ilk calisma olmasindan dolayi literatiire katki saglayacagini
dusintlyoruz.

TUum bu sonuglar HS hastalarinda inflamatuar yukin goster-
gesi olarak yeni inflamatuar belirteglerin kullanilabilecegini
desteklemektedir. Bu parametrelerde hala sabit bir kesme
degerlerinin olmamasi kullanimlarini kisitlasa da saptanan
degisiklikler bagisikhk sistemi bozuklugunun bir isaretidir.

Daha ileri vaka kontrol ¢alismalari, yas kategorilerine gbre
ve/veya hastalik siddetine dayal aralik degerlerinin tanim-
lanmasina ve sabit kesme degerlerinin olusturuimasina yar-
dimci olabilir.

Sonug olarak; HS, kronik dogasi ve siklikla ortaya cikan
niksleri nedeniyle hastalarin yasam kalitesi Uzerinde en
blyuk etkiye sahip dermatolojik hastaliklardan biridir. Agrili
bir hastalik olmasi, 6zellikle ileri evrelerde hareket kisithli-
gina yol agmasi, hastalarin uzun suire takip ve tedavi olma
zorunlulugu gibi sebeplerden dolayi gerek sosyal, gerek-
se de calisma hayatlarini psikolojik agidan derinden etki-
ler (39). HS hastalarinda yasam kalitesinde gozlenen bu
bozuklugun, kardiyovaskuler hastalik, kanser, DM ve kronik
obstriktif akciger hastaligi gibi mortalitesi yiuksek hasta-
liklarla benzer oldugu saptanmistir (40). Bu nedenle, bu
damgalayici ve agrili hastaligin mimkdin olan en iyi sekilde
kontrolini saglamak amaciyla HS hastalari icin erken tes-
his ve hareket kisithhgi gibi kalici hasar olmadan yapilan
erken tedaviler olduk¢ca 6nemlidir. Bununla birlikte, gesitli
hastalik siddeti degerlendirme araglari mevcut olsa da HS’
in rutin klinik degerlendirmesinde, yalnizca klinik dzelliklere
dayali hastalik siddetinin kullaniliyor olmasi objektif deger-
lendirme ve tedavi karari agisindan zorlayici olabilmektedir.
Bu baglamda NLR, MHR ve MLR gibi yeni inflamatuar para-
metreler HS hastaliginda inflamasyon yikinin ve dola-
yistyla siddetinin éngdrilmesinde katki saglayabilir. Yeni
calismalarla desteklenirse gunlik pratigimizde daha erken
dénemde agresif tedaviye gecisin, tedavi ve hastalik siddeti
takibinin ayrica eglik edebilecek kardiyovaskuler hastaliklar
gibi komorbid durumlarin belirlenmesinde yardimci olabilir.
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Corresponding Author ABSTRACT

Zeynel Abidin Sayiner Aim: Inflammation plays a critical role in many cancer features such as tumor development and
progression. Recently, the neutrophil-lymphocyte ratio (NLR) has been evaluated as a simple and valid
systematic marker of inflammatory response. The aim of this study was to investigate the prognostic
value of the preoperative neutrophil / lymphocyte ratio.

Material and Methods: In this study, archive files of 259 adult cases were evaluated retrospectively.
Kolmogorov Smirnov test, Mann Whitney U Test, Kruskal Wallis and Dunn multiple comparison tests
were used in the statistical analysis.

Results: A statistical correlation was found between the neutrophil/lymphocyte ratio and T staging,
lymph node and distant metastases (p<0.001). As the TNM stage increased, the neutrophil/lymphocyte
ratio also increased (p=0.001). As a separate subgroup, a statistically significant correlation was found
between papillary microcarcinomas and neutrophil/lymphocyte ratio (p=<0.001). When the neutrophil/
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Received lymphocyte cut-off values were taken as >1,644 >2.0906>1,644, the sensitivity to predict papillary
08.01.2023 thyroid cancers larger than 1 cm, lymph node metastasis and distant metastasis was found to be 85.4%,
Revision 73.8%, and 96% respectively.

22.04.2023-13.08.2023 Conclusion: Neutrophil/lymphocyte ratio is associated with tumor size and presence of metastasis.
Accepted The neutrophil/lymphocyte ratio may help us predict the size of the tumor, lymph node involvement, and
15.08.2023 distant metastasis when the right cut-off points are established.
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Amag: Enflamasyon, timér gelisimi ve ilerlemesi gibi bircok kanser 6zelliginde kritik bir rol oynar. Son
zamanlarda, nétrofil lenfosit orani (NLR), inflamatuar yanitin basit ve gecerli bir sistematik belirteci
olarak degerlendirilmistir. Bu calismanin amaci ameliyat 6ncesi nétrofil/lenfosit oraninin prognostik
degerini arastirmaktir.

Gerec ve Yontemler: Bu calismada 259 erigkin olgunun arsiv dosyalari retrospektif olarak degerlendirildi.
istatistiksel analizde Kolmogorov Smirnov testi, Mann Whitney U Testi, Kruskal Wallis ve Dunn goklu
karsilastirma testleri kullanildi.

Bulgular: Nétrofil/lenfosit orani ile TNM evrelemesi, lenf nodu ve uzak metastazlar arasinda istatistiksel
korelasyon bulundu (p<0.001). TNM evresi arttikgca nétrofil/lenfosit orani da artisi saptandi (p=0,001).
Ayri bir alt grup olarak papiller mikrokarsinomlar ile nétrofil/lenfosit orani arasinda istatistiksel olarak
anlamli bir korelasyon bulundu (p=<0,001). Nétrofil/lenfosit kesim degerleri >1.644 >2.0906>1.644
olarak alindiginda 1 cm'den buytk papiller tiroid kanserlerini, lenf nodu metastazi ve uzak metastazi
Ongdérme duyarliligr %85,4, %73,8 ve %96 olarak bulundu.

Sonug: Nétrofil/lenfosit orani timér boyutu ve metastaz varligi ile iliskilidir. Nétrofil/lenfosit orani, dogru
kesme noktalar belirlendiginde timoérin boyutunu, lenf nodu tutulumunu ve uzak metastazi tahmin

“This work is licensed by edilmesine yardimci olabilir.
“Creative Commons Attribution- - . .. . . . . .
NonCommercial-4.0 International (CC)” Anahtar Soézciikler: Tiroid kanseri, nétrofil lenfosit orani, karsinogenez
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INTRODUCTION

Thyroid cancers are commonly well-differentiated tumors
originating from follicular cells. Changes in the immune sys-
tem are observed during tumor development. Ultrasonog-
raphy (USG), thyroid function tests, and biopsies can be
used to distinguish benign from malignant nodules. Rarely
are malignant nodules neglected despite the fact that the
majority of cases are benign. Localization in a posterior
location (which is difficult to reach with a biopsy) and limit-
ed experience with pathologic evaluations contribute to the
failure of detection (1). Although these obstacles frequently
necessitate costly genetic analyses, they also encourage
the search for inexpensive and readily accessible alterna-
tives.

Early lesions such as premalignant foci are usually infil-
trated by cells such as lymphocytes, macrophages and
granulocytes. Leukocytes take part in the inflammatory
process (2). This inflammatory state contributes to tumor
growth, invasion, angiogenesis, and metastasis (3). Due to
the significance of systemic inflammation in tumor growth
and progression, the neutrophil-to-lymphocyte ratio (NLR)
as an integrated indicator based on peripheral lymphocyte
and neutrophil counts has received increased attention.
NLR are readily quantifiable, reproducible, and inexpensive
inflammatory markers that have been shown to accurately
predict outcomes. Neutrophil-lymphocyte ratio is a simple
indicator of systemic inflammatory response and plays a
role as a prognostic factor in some types of cancer (4).

Thyroid cancer also exhibits a close relationship with inflam-
mation. An increase in the number of neutrophils is an
indicator of poor prognosis, as neutrophils indicate tumor
development and tumor-related inflammation. While the
neutrophil-lymphocyte ratio increases due to an increase in
the neutrophil count and/or a decrease in the lymphocyte
count, an increase in the neutrophil-lymphocyte ratio cre-
ates a protumoral condition and shows a poor prognosis,
while a decrease in the neutrophil-lymphocyte ratio creates
an antitumoral condition and shows a good prognosis (5).

Numerous investigations on the association between papil-
lary thyroid carcinoma and NLR have been published. None-
theless, this relationship is still unclear, and it is unknown at
what numerical value this relationship becomes significant.

In this study, we sought to examine the association between
age, gender, tumor size, lymph node metastasis, distant
metastasis, TNM stages, which influence thyroid prognosis,
and neutrophil/lymphocyte ratio. In addition, a secondary
objective is to determine at what threshold value the pres-
ence of malignancy can be meaningful when using NLR.

MATERIAL and METHODS

The study was carried out after the approval of the ethics
committee of Gaziantep University Clinical Research Ethics
Committee with protocol code 392 and decision no: 14/391.

In this study, archive files of 303 adult patients who were
followed up with the diagnosis of well-differentiated thyroid
cancer in Gaziantep University Faculty of Medicine, Depart-
ment of Endocrinology and Metabolic Diseases were retro-
spectively evaluated.

Inclusion criterias include histopathological diagnosis of
well-differentiated papillary thyroid cancer, and absence
of active infection before the operation, hematological dis-
ease, second primary cancer, use of steroids within three
months, operated due to acute myocardial infarction or cor-
onary artery disease, chronic inflammatory diseases such
as systemic lupus erythemasus.

Our study included 259 patients with papillary carcinoma
of well-differentiated thyroid cancers. Papillary Carcinoma
TNM classification was made as stated by the 2017 The
American Joint Committee on Cancer. Papillary microcar-
cinoma was defined as carcinoma of 1 cm or less than 1
cm. Evaluated pathological parameters are: Tumor diam-
eter (cm), lymph node invasion, vascular invasion, distant
metastasis, extrathyroidal involvement, multifocal involve-
ment, histopathological reports, PTC subtypes (AJCC
2017) (6).

Statistical Analysis

Kolmogorov Smirnov test was used to check the conform-
ity of continuous variables with normal distribution. The
Mann Whitney U Test was used for the comparison of the
non-normally distributed variables in 2 independent groups,
and the Kruskal Wallis and Dunn multiple comparison tests
were used for the comparison of more than 2 independent
groups. ROC curve analysis was performed to test the dis-
crimination of the methods. Median (25%-75%) values are
given as introductory statistics. SPSS for Windows version
22.0 package program was used for statistical analysis and
P<0.05 was considered statistically significant.

After determining true positive, true negative, false positive
and false negative values for the entire study group and
each subgroup formed, sensitivity, specificity, positive pre-
dictive value, negative predictive value values were deter-
mined using the formulas given below. Predictive value and
accuracy values were calculated.

RESULTS

Clinical and demographic features of patients with papillary
thyroid carcinoma are shown in Table 1.
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Biochemical and Histopathological features of patients with
papillary thyroid carcinoma are shown in Table 2.

A significant difference was observed in terms of NLR val-
ues according to TNM classification (p=0.001). A statisti-
cally significant difference was found between T1a-T3,
T1a-T4, T1b-T4, T2-T4 in paired studies. A significant dif-
ference was found between the groups in terms of lymph
node involvement (p=0.001). While the difference between
NO-N1a (p=0.001) and NO-N1b (p=<0.001) was statistically
significant in paired comparisons, no statistical difference
was found between N1a-N1b (p=0.954) Comparison of the
neutrophil lymphocyte ratio according to the stages was
found to be significantly different (p=0.001). In paired com-
parisons, a significant difference was found between stages
1-3 (p=0.001) and stages 1-4 (p=<0.001). Comparison of

Table 1: Clinical and demographic features of patients with
papillary thyroid carcinom.

the neutrophil lymphocyte ratio according to the stages was
found to be significantly different (p=0.001). In paired com-
parisons, a significant difference was found between stages
1-3 (p=0.001) and stages 1-4 (p=<0.001).

For optimum sensitivity and specificity in determining the
predictability of the lesion’s microcarcinoma to 1 cm neutro-
phil lymphocyte ratio, the cut-off value was 85.4%, specifici-
ty 46.9% (AUC: 0.654, 95%Cl: 0.593) when NLR was taken
as 1.644 with the Receiver operating caracteristic (ROC)
- 0.712) (Figure 1).

When the cut-off value of NLR with Receiver operating car-
acteristic (ROC) was accepted as 2.09 for predicting lymph
node metastasis, the sensitivity was 73.8%, the specificity
was 56.6% (AUC: 0.687 95% Cl=0.626-0.743) (Figure 2).

Table 2: Biochemical and Histopathological features of patients
with papillary thyroid carcinom.

Min-Max Mean = SD n %
Age (Year) 16-82 45.6+14.2 Tumor Diameter
n % < 1 microcarcinoma 81 31.3
Gender >1cm 178 68.7
Female 201 73.6 Min-Max Mean = SD
Male 58 22.4 Neutrophil count (10%Microliter) 900-14300 5023+1727
Tumor Localization Lymphocyte count (10%/Microliter) 900-5100 23911676
Unilateral 164 63.3 Neutrophil lymphocyte ratio 0.64-5.42  2.20+0.79
Bilateral 95 36.7 Tumor diameter (milimeter) 0.05-9.2 2.09+1.64

*Data are presented as minimum -maximum values with mean .+

Standard Deviation

*Data are presented as minimum -maximum values with mean .+
Standard Deviation
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Figure 1: ROC curve of NLR in predicting microcarcinomas.

Figure 2: ROC curve of NLR in predicting lymph node
metastasis.
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Table 3: The predictive ability of NLR for papillary thyroid
carcinoma larger than 1 cm, lymph node metastasis, distant
metastasis.

95%
Parameters Sensitivity Specificity confidence
interval
Tumor larger than 1cm*  85.4% 46.9% 0.593-0.712
Lymph node metastasis™ 73.8% 56.6% 0.626 -0.743
Distant metastasis™** 96% 26.9%  0.579-0.699

Assuming cut-off values *>1.644, **>2.0906, ***>1.644

100 |-
i Sensitivity: 96,0
| Spfeci_ficit_y: 26,9
80 E Qlt?rlon.>1,644
= 6ol
= -
= |
c =
3 40|
20|
] o i S i
0 20 40 60 80 100
100-Specificity

Figure 3: ROC curve of NLR in predicting distant metastasis.

When the Receiver operating caracteristic (ROC) cut-off val-
ue of NLO was accepted as 1.644 to detect distant metasta-
ses, the sensitivity was 96% specificity 26.9% (AUC: 0.641
95% Cl=(0.579-0.699)) (Figure 3).

The ability to predict NLR of papillary thyroid carcinoma
larger than 1 cm, lymph node metastasis, distant metastasis
is shown in Table 3.

DISCUSSION

The inflammatory response plays a role in the development
of the tumor and enables us to make predictions about
the prognosis of the tumor (7). Neutrophil and lymphocyte
cells are the basis of the inflammatory response. Stud-
ies conducted by lymphopenia showed that it creates an
immune-tolerant microenvironment around the tumor and
has a poor prognosis effect (8).

The association of increased NLR with poor prognosis in
cancer conditions has been shown in many studies (9-11).
In the study of Seretis et al., a significant difference was
found when the NLR of patients with incidental papillary
thyroid cancer and thyroid cancer was compared with the

NLR of the control group and patients with benign thyroid
pathologies. Incidental papillary thyroid cancer and thyroid
cancer were detected in patients with NLRs above 2.5 (12).

In the study of Liu et al., a significant correlation was found
with tumor size and recurrence according to ATA classi-
fication with the increase in NLR. The median NLR with
thyroid cancer varied between 1.86 and 3.4 in studies (13).
In our study, NLR was found to be 2.20+0.79. In our study,
similar to previous studies, no significant difference was
found according to age and gender as being bilateral. In our
study, a significant difference was found when the NLR of
81 patients with papillary microcarcinoma (less than 1 cm
and 1 cm) and 178 patients with papillary carcinoma larger
than 1 cm were compared.

In the study of Liu et al., differentiated thyroid cancers are
1.2 (0.6-2) cm - 1.5(0.5-2.6) cm -2.2(1.1-3.2) cm according
to size A significant difference was found when NLRs were
compared by grouping them into groups (p=0.004) (14).
When Cho et al. divided patients with advanced stage 3 or
stage 4 thyroid tumors into two classes as high NLR and low
NLR (30.4-26.5%, respectively), a significant difference was
found (15). Cho et al. no significant difference was found
according to distant metastasis in the study of all thyroid
cancer patients (15). In our study, a significant difference
was found when NLR was compared according to distant
metastasis status.

There are many studies showing the relationship between
NLR and cancer prognosis (16-18). While the cut-off val-
ue was 3.73 in the study of Xia An et al. the cut-off val-
ue was found as 3.2 in Aizawa et al.’s T4 gastric cancer
(10,19). Determining the ideal NLR value for DTC progno-
sis is important for clinical applications. Therefore, it seems
that current studies try to find the most appropriate value for
prognosis by determining NLR threshold values. Although
there is no clear data on this subject in the literature, many
different cut-off point values have been determined.

There were no studies in the literature regarding the cut-off
value in NLR and the predictability of tumor size or lymph
node and metastasis in patients with thyroid papillary/car-
cinoma. In our study, when the cut-off value of NLR for
predicting lesions larger than 1 cm was taken as 1.644, the
sensitivity was 85.4%, the specificity was 46.9%. When the
cut-off value of NLR to predict the presence of lymph node
metastasis was accepted as 2.09, the sensitivity was 73.8%,
the specificity was 56.6%. When the cut-off value for NLR to
predict the presence of distant metastases was accepted as
1.644, the sensitivity was 96%, the specificity was 26.9%.

In summary, we evaluated the relationship between the
patients’ thyroid papillary carcinoma clinicopathological fea-
tures and NLR in our study. A significant positive correlation
was found between tumor size, lymph node, distant metas-
tasis metastasis and NLR, When the neutrophil/lymphocyte
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cut-off values were taken as > 1,644 > 2.0906 > 1,644, the
sensitivity to predict papillary thyroid cancers larger than
1 cm, lymph node metastasis and distant metastasis was
found to be 85.4%, 73.8%, and 96% respectively.
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oz

Amac: COVID-19, ilk olarak yuksek ates ve nefes darligi ile tanimlanan, damlacik ve temas yoluyla
bulastigi bilinen, viral bir solunum yolu hastaligidir. Hastahgin klinik seyri kisiden kisiye farklilk
gostermektedir. COVID-19’un klinik seyrindeki farklliklar komorbidite ve yas gibi etkenlere bagl
olabilmekle birlikte, inflamatuar yanittaki kisisel genetik farkliliklara da dayanabilir. Bu galismada
COVID-19 hastaliginin klinik siddeti ile IL8/CXCL8rs4073 gen polimorfizmi arasindaki iliskiyi arastirmayi
amacladik.

Gerec ve Yontemler: Klinik siddetine gore hafif, orta ve siddetli olmak Uzere ¢ gruba ayrilmis olan
150 COVID-19 hastasinda, IL8/CXCL8 rs4073 (-251A/T) gen polimorfizmi polimeraz zincir reaksiyonu
tabanl restriksiyon pargasi uzunluk polimorfizmi (PCR-RFLP) yontemi ile belirlendi.

Bulgular: Sonuclarimiz IL8/CXCL8 rs4073 gen polimorfizmi ile hastalik siddeti arasinda genotip ve alel
sikh@i dagilimi agisindan anlamli bir fark olmadigini géstermistir. Ancak klinik bulgular agisindan deger-
lendirildiginde T allelinin, pnémoni bulgusu olan COVID-19 vakalarinda daha sik gérilmesi T allelinin
COVID-19’da pnémoni riskini 1,7 kat artirdigi belirlenmisgtir.

Sonugc: Bu calismadan elde edilen sonuglar IL8/CXCL8 rs4073 gen polimorfizminin erken tedavi ve
takip sayesinde hastalarda pnémoninin ilerlemesini engellemede kullanilabilecek bir belirte¢ adayi
olabilecegini gdstermistir. Bunun icin daha fazla sayida hasta iceren buylk populasyonlarda yapiimis
yeni calismalara ihtiyag vardir.

Anahtar Sézciikler: COVID-19, SarsCOV-2, IL8, CXCL8, gen polimorfizmi, rs4073

ABSTRACT

Aim: COVID-19 is a viral respiratory disease primarily characterized by high fever and shortness of
breath, known to be transmitted through droplets and contact. The clinical course of the disease varies
from person to person. Differences in the clinical course of COVID-19 may be attributed to factors such
as comorbidities, age, and could also be based on individual genetic variations in the inflammatory
response. In this study, we aimed to investigate the relationship between the severity of clinical
manifestations of COVID-19 and the IL8/CXCL8 rs4073 gene polymorphism.

Material and Methods: The IL8/CXCL8 rs4073 (-251A/T) gene polymorphism was determined using
the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method in
150 COVID-19 patients who were classified into three groups based on the severity of their clinical
manifestations: mild, moderate, and severe.

Results: Our results demonstrated no significant difference in genotype and allele frequency distribution
between the IL8/CXCL8 rs4073 gene polymorphism and disease severity. However, when evaluated in
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https://orcid.org/0000-0001-7222-0377
https://orcid.org/0000-0003-3182-8313
https://orcid.org/0000-0003-2059-8727
https://orcid.org/0000-0003-0505-7850
https://orcid.org/0000-0002-7625-837X

IL8/CXCL8 Gen Polimorfizminin COVID-19 Siddeti ile iliskisi

terms of clinical findings, the T allele was found to be more common in COVID-19 cases with pneumonia symptoms, and it was determined
that the T allele increased the risk of pneumonia in COVID-19 by 1.7 times.

Conclusion: The findings from this study suggest that the IL8/CXCL8 rs4073 gene polymorphism could serve as a potential marker that,
through early treatment and monitoring, could help prevent the progression of pneumonia in patients. Further studies with larger populations,
involving a greater number of patients, are needed to validate these findings.

Keywords: COVID-19, SarsCOV-2, IL8, CXCL8, gene polymorphism, rs4073

Siddetli akut solunum sendromu koronaviris 2 (SARS-
CoV-2) 2019 yilinda Cin’in Wuhan kentinde tespit edilmis ve
hizla bir¢ok Ulkeye yayilarak tim dunyay etkisi altina alan
bir pandemiye neden olmustur. Sebep oldugu hastalik ise
Koronaviriis hastaligi 2019 (COVID-19) olarak adlandiril-
mistir (1, 2). Hastaligi kontrol etmeye ydnelik yeni terapétik
hedefleri belirlemek igin hastaligin siddetindeki kisisel var-
yasyonlari da g6z énline alan, enfeksiyonun patogenezini
daha iyi anlamamizi saglayacak galismalara ihtiya¢ vardir
(8). Hastalgin prognoz géstergelerini bulmaya yénelik calig-
malar yapilsa da COVID-19 hastalarinin prognozunu temsil
eden biyobelirtecler de hala sinirhdir (4, 5). Hastalik farkl
siddette klinik bulgulara sebep olabilmektedir. Bazi hasta-
larda hastalik asemptomatik seyrederken bazi hastalarda
ates, Oksurlk, nefes darligi, yorgunluk ve gastrointestinal
rahatsizliklar gibi klinik semptomlar gérulebilmektedir. Ayri-
ca bazi hastalarda siddetli akut solunum yetmezIigi sendro-
muna (ARDS) yol acarak kardiyovaskuler komplikasyonlar,
cesitli organ hasarlari ve hatta 6limle sonuglanabilmektedir
(6). COVID-19 patogenezinde, interldkinlerin de dahil oldu-
gu karmasik bir inflamatuar yanit s6z konusudur. Hastahgin
seyri sirasinda, proinflamatuar sitokinlerin agiri Gretimi, has-
taligin siddetli ilerlemesine ve akut organ hasarinda etkili
olan bir sitokin firtinasina neden olur (7).

interlékin-8 (IL-8), sistein- X amino asit- sistein (CXC) kemo-
kin ailesinin bir Gyesi olup, nétrofilleri enfekte olmus bdlgele-
re ceken ve ARDS patogenezinde rolu olan, proinflamatuar
bir sitokindir (8, 9). Kromozom 4 (4q13.3) Gzerinde bulunan
IL8/CXCL8 geni tarafindan kodlanir (10). Genin promoter
boélgesinde transkripsiyon baslangi¢ bélgesi yakininda bulu-
nan rs4073 (-251A/T) tek nukleotid polimorfizminin genin
transkripsiyonel aktivitedeki degisikliklerle ve IL-8 ekspres-
yonu ile iligkili oldugu gésterilmistir (11, 12). COVID-19 has-
talarinda IL-8 sitokin serum duzeyleri ile hastaligin klinik
siddeti arasinda korelasyon oldugu saptanmistir (13). Bu
nedenle, IL-8’in COVID-19 hastalarinda klinik bulgularin
siddetinin bir gOstergesi olabilecegi dustinulmusgtir (14).

Biz bu calismamizda patogenezi hala net olarak aydinlati-
lamayan COVID-19 hastaliginin klinik siddeti ile IL8/CXCL8
rs4073 gen polimorfizmi arasindaki iligkiyi belirlemeyi
amacladik.

GEREC ve YONTEMLER

Hasta Grubu

Calismamizin kapsamini nazofarengeal surlntu 6rnekleri
ile gercek zamanl ters transkriptaz polimeraz zincir reak-
siyonu (RT-PCR) testinde pozitif sonu¢ ile dogrulanan
COVID-19 hastalar olusturmaktadir (15). Tum hastalar
Zonguldak Biilent Ecevit Universitesi, Tip Fakiiltesi Has-
tanesi, Enfeksiyon Hastaliklari Anabilim Dali tarafindan
COVID-19 tanisi ile takip edilmekteydi. 50 hafif, 50 orta, 50
siddetli olmak Gizere toplam 150 COVID-19 hastasi ¢alisma-
ya dahil edildi. Hastalarin klinik 6zellikleri ve yizdeleri Tablo
1’de gosterilmistir. Hasta grubumuzu hastalik siddetine gére
siniflandirdik (16). Katihmci sayisi ve dagilimi géz énlinde
bulundurarak COVID-19 vakalarini hastalik siddetine goére
hafif, orta ve siddetli olmak Uzere ¢ gruba ayirdik, asemp-
tomatik hastalari hafif, kritik hastalari siddetli gruba dahil
ettik. COVID-19 siddeti asagida belirtilen kriterlere gére
gruplandiriimigtir:

Hafif grup: Anormal radyolojik bulgu olmaksizin ates, 6ksu-
ruk, bogaz agrisi, halsizlik, bas agrisi, kas agrisi, bulanti,
kusma, ishal, tat ve koku kaybi gibi COVID-19’un klinik
semptomlarindan herhangi birini gésteren hastalar.

Orta grup: Dismeyen ates veya alt solunum yolu hastaligi
(klinik veya goruntileme) bulgulari olan hastalar.

Siddetli grup: Asagidaki semptomlardan en az biri olan has-
talar;

«  Solunum sikintisi: solunum hizi =30/dk,

+ Dinlenme durumunda oda havasinda oksijen satlrasyo-
nu <%93,0 olmasi,

Tablo 1: Klinik bulgularin hastalik siddetine gére dagilimlari.

Hastalik Siddeti n (%)

Med ) West Black Sea 2023;7(2): 142-147

Hafif Orta Siddetli
Ates 5(13,5) 18 (48,6) 14 (37,8)
Gogiis Agrisi 1 (20) 1 (20) 3 (60)
Solunum Sikintisi 0 (0) 17 (35,4) 31(64,6)
Kas Agrisi 4 (36,4) 5 (45,5) 2(18,2)
Pnémoni 0(0) 15(32,6) 31 (67,4)
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Arteriyel kandaki kismi oksijen basinci/ FiO, <300
mmHg,

Solunum yetmezligi olan ve mekanik ventilasyon gerek-
tiren,

+ Diger herhangi bir organ islev bozuklugu,
Yogun bakim Unitesi izleme ve tedavisi.

Calismamiz, Zonguldak Biilent Ecevit Universitesi Klinik
Arastirmalar Etik Kurulu tarafindan onaylandi (2022/15) ve
calismaya katilmadan énce tum katilimcilardan yazih bilgi-
lendirilmis onam alindi. Hastalara arastirmanin amaci ve
icerigi ile ilgili bilgilendirme yapildi ve onam formu okutulup
imzalatildi. Calismaya katilmayi kabul eden hastalarin rutin
kontrolleri sirasinda verdikleri kandan 2 ml’si alinarak IL8/
CXCL8rs4073 gen polimorfizmi ¢alisildi. Calismalar Bllent
Ecevit Universitesi Tip Fakiiltesi Tibbi Genetik Anabilim
Dalinda yapildi. Bu ¢alisma Dunya Tabipleri Birligi Helsinki
Bildirgesi ydnergelerine uygun olarak yapildi.

Periferik Kandan DNA Elde Edilmesi ve
Genotiplendirme

Periferik kandan genomik DNA izolasyonu E.Z.N.A® Blo-
od DNA ekstraksiyon kiti kullanilarak gerceklestirildi. L8/
CXCL8 rs4073 (-251A/T) gen polimorfizmi polimeraz zincir
reaksiyonu tabanli restriksiyon pargasi uzunluk polimorfiz-
mi (PCR-RFLP) ydéntemi ile belirlendi. . rs4073 (-251A/T)
gen polimorfizmi igin amplifikasyon 5°- CCATCATGATAG-
CATCTGTA-3'(F) ve 5-CCACCATTTGGTGAATTATTAA
-3'(R) primer ciftleri kullanilarak gergeklestirildi. Reaksiyon
primerlerden 1.5 pmol, MgCI2 1.0 mmol/L, dNTP miks 2.4
mmol/uL, 1 unit Tag DNA polimeraz, Taq Buffer 1 mM 1X, ve
DNA’dan 4 pL olmak Ulzere olusan 25 pyL hacim PCR miksi
kullanilarak gercgeklestirildi. MWG primus thermal cycler-Pri-
mus 96 1sil dénguleyici cihazi kullanilarak polimerizasyon
saglandi. Ilk denatiirasyon 4 dakika 94°C’de, ardindan 35
doéngU; 60 saniye 94°C’de denatlirasyon, 90 saniye 50°C’de
baglanma ve 60 saniye 72°C’de uzama seklinde gergekles-

tirildi ve en sonunda da 7 dakika 72°C’de uzama sagland..
Reaksiyon sonunda ; 173 bp uzunlugunda Griin elde edildi.
Amplifikasyon sonrasi Urlnler elektroforezde %2,0’lik aga-
roz jel kullanilarak bant boylari gértintilendi. Amplifikasyon
sonrasi Urltinler Asel restriksiyon enzimi kullanilarak 37°C
sicaklikta 16 saat inkiibe edildi. inkiibasyon icin kuru etiiv
kullanildi. Enzim kesimi sonrasinda %3,5’ltk agaroz jel kul-
lanilarak elektroforezde ydrGtilen érnekler bant boylarina
gOre genotiplendirildi. A aleli icin 152 ve 21 bp, T aleli i¢in
173 bp boylarinda bantlar elde edildi (Sekil 1).

istatistiksel Analiz

istatistiksel analiz SPSS yazilimi (sriim 18.0; SPSS Inc.
Chicago, IL, ABD) kullanilarak yapildi. Tanimlayici istatis-
tikler sayi ve ylizde olarak ifade edildi. Gen polimorfizmi ile
klinik bulgulara ve siddete gére genotip ve allel sikliklari-
nin karsilastiriimasi Ki-kare testi kullanilarak yapildi. Gen
polimorfizminin klinik bulgulara gére riskinin belirlenmesin-
de Binary lojistik regresyon analizinden faydalanildi ve tim
degerlendirmeler icin p<0,05 degeri anlamli kabul edildi.

BULGULAR

Calisma grubuna 50 hafif, 50 orta, 50 siddetli olmak Uze-
re toplam 150 COVID-19 hastasi déahil edilmis olup yapi-
lan bu calismada IL8/CXCL8 rs4073 gen polimorfizminin
COVID-19 hastaliginin siddeti ile olan iligkisi arastirildi. Kli-
nik bulgularin hastalik siddetine gére dagilimlari Tablo 1’de
verilmistir. IL8/CXCL8 rs4073 gen polimorfizmi genotip ve
allel sikhginin hastaligin siddeti ile iligkisi degerlendirildigin-
de aralarinda anlamli bir iliski saptanmadi (p>0.05, sirasiyla
p=0,520, p=0,321, Tablo 2). Ayrica IL8/CXCL8 rs4073 gen
polimorfizminin klinik bulgular ile iliskisi de anlamli bulunma-
mistir (Tablo 3; ates p=0,205, gégus agrisi p=0,738, solu-
num sikintisi p=0,201, pnémoni p=0,058). Yapilan lojistik
regresyon analizine gére, T alelinin A aleline gére pnémoni
riskini 1,7 kat artirdigi belirlenmistir (Tablo 4 (p=0,043), OR;
95% Cl: 1,709 (1,014-2,882)).

Sekil 1: rs4073 gen polimorfizmi
restriksiyon Urtnlerinin jel elektroforez
gOruntasu. 6. kuyucuktaki 100 bp’lik
DNA belirteci bulunmaktadir. 1, 2, 4, 5,
9 no’lu érnekler AT, 3, 8, 10 no’lu érnek
AA, 7 nolu 6rnek ise TT genotipindedir.
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Tablo 2: /L8/CXCL8 rs4073 gen polimorfizminin genotip ve allel sikliklarinin klinik siddete gére karsilastiriimasi.

SNP Hafif n (%) Orta n (%) Siddetli n (%) p degeri
TT 14 (28) 18 (36) 19 (8)
Genotip AT 27 (4) 28 (56) 26 (52) 0,520
rs4073 AA 9(18) 4 (8) 5(10)
T 55 (55) 64 (64) 64 (64)
Alel 0,321
A 45 (45) 36 (36) 36 (36)
Tablo 3: IL8/CXCL8 rs4073 gen polimorfizminin genotip sikliginin klinik bulgulara gére karsilastiriimasi.
L Yok n (%) Var n (%) .
Klinik Bulgular p degeri
T AT AA T AT AA
Ates 34 (30,1) 65 (57,5) 14 (12,4) 17 (45,9) 16 (43,2) 4(10,8) 0,205
Goglis Agrisi 50 (34,5) 78 (53,8) 17 (11,7) 1 (20) 3 (60) 1 (20) 0,738
Solunum Sikintisi 31 (30,4) 56 (54,9) 15 (14,7) 20 (41,7) 25 (52,1) 3(6,3) 0,201
Pnémoni 29 (27,9) 61 (58,7) 14 (13,5) 22 (47,8) 20 (43,5) 4 (8,7) 0,058
Tablo 4: Klinik bulgular ile IL8/CXCL8 rs4073 gen polimorfizmi arasindaki lojistik regresyon analizi.
L Yok n (%) Var n (%) _
Klinik Bulgular p degeri OR (95% CI)
T A T A
Ates 133 (58,8) 93 (41,2) 50 (67,6) 24 (2,4) 0,182 1,457 (0,837-2,535)
Gogus Agrisi 178 (61,4) 112 (38,6) 5 (50) 5 (50) 0,468 0,629 (0,178-2,223)
Solunum Sikintisi 118 (57,8) 86 (42,2) 65 (67,7) 31 (32,3) 0,102 1,528 (0,918-2,545)
Pndémoni 119 (57,2) 89 (42,8) 64 (69,6) 28 (30, 4) 0,043 1,709 (1,014-2,882)

TARTISMA

Calismamizda [IL8/CXCL8 rs4073 gen polimorfizminin
COVID-19’un klinik siddeti ile olasi iligkisini arastirmak
amaciyla, hastalik siddetine gore hafif, orta ve siddetli ola-
rak ayrilmis hasta gruplarinda, bu polimorfizmin genotip
ve allel sikhgr dagilimlarini karsilastirdik. Ayrica hastala-
rin klinik bulgularini (g6gis agrisi, nefes darhigi, pnémoni,
ates) da IL8/CXCL8 rs4073 gen polimorfizmi genotip ve
allel sikhgr dagilimlari agisindan karsilastirdik. Bildigimiz
kadariyla literatirde bu polimorfizmin baska etkenlerle olu-
san pndmonilerle ve diger pulmoner hastaliklarla iligkisini
arastiran calismalar olmakla birlikte, COVID-19 hastalarin-
da IL8/CXCL8rs4073 gen polimorfizmi iligkisini arastiran bir
calismaya rastlanmamistir. Calismamiz literatiirde bu iligki-
yi inceleyen ilk calismadir.

Calismamizin sonuglari, IL8/CXCL8 rs4073 gen polimorfiz-
mi genotip ve allel sikligi dagilimlar ile hastaligin siddeti
arasinda anlamli bir farklihk olmadigini géstermistir. Fakat
COVID-19 hastalarinda pnémoni ile T aleli arasinda anlamli
bir iliski oldugunu, T alelinin pndmoni riskini 1,7 kat artirdi-
gini belirledik. Georgitsi ve ark. yaptiklari calismada bizim
sonuglarimiza benzer gekilde rs4073 gen polimorfizmi TT

genotipinin toplum kokenli siddetli pnémoni igin riski artirdi-
gini bildirmislerdir (17).

Calismamizda IL8/CXCL8rs4073 polimorfizminin COVID-19
hastaliginin ates, gégus agrisi, solunum sikintisi gibi diger
klinik bulgulari agisindan anlamh bir farkllik bulunamamistir.
Bizim calismamizdaki bulgularla benzer bir sekilde Mathe-
son ve ark. hava yolu hastaliklarinda yaptiklar ¢alismada,
solunum semptomlarindan hirilti, gece goégus sikismasi,
sabah 6ksurugu, kronik dksurik, sabah balgami, kronik bal-
gam ve dispne ile IL8/CXCL8 rs4073 polimorfizmi arasinda
anlamli iliski olmadigini bildirmiglerdir (18).

Hull ve ark. ile Lee ve ark. farkli hasta gruplari ile yaptik-
lari fonksiyonel calismalarda genin promoter bélgesinde
transkripsiyon baslangi¢ bélgesi yakininda bulunan rs4073
(—251A/T) tek niikleotid polimorfizminin, genin transkripsi-
yonel aktivitesinde etkili olarak IL-8 ekspresyonunu artir-
digini géstermislerdir. Hull ve ark. da bizim sonuglarimiza
benzer sekilde IL8/CXCL8 rs4073 polimorfizminin respira-
tuvar sinsityal virus (RSV) enfeksiyonunda hastalik siddetini
belirleyebilecegini saptamiglardir (11, 12).

IL-8, esas olarak noétrofillerin aktivasyonuna ve periferik
kandan dokuya migrasyonuna aracilik eden, havayolu inf-

Med ) West Black Sea 2023;7(2): 142-147

145



Cakmak Geng G ve ark.

lamasyonunda rol oynayan 6nemli bir sitokindir (19). IL-8 ve
diger bazi sitokinleri kodlayan genlerdeki polimorfizmlerin,
inflamatuar surecteki etkilesimli rolleri nedeniyle, hava yolu
inflamasyonu ve obstrlksiyonu riskini etkilemesi dolayisiyla
pulmoner bulgularin siddetini etkilemesi mumkuindar (18).
Klinik ve deneysel calismalar, enfeksiydz hasarin sidde-
ti, bireyler arasinda degisen ve genetik dizeyde dizen-
lenebilen inflamatuar yanitin yogunlugu ile belirlendigini
gbstermistir (20). Bu nedenle, sitokin gen polimorfizmleri,
proinflamatuvar sitokinlerin salinmasiyla olusan sistemik
inflamatuar yanit Gizerinde etkili olabilir. Ancak asir sistemik
inflamasyon uzak organ hasarina yol agabilir. Asir sistemik
inflamasyon sonucu ilk ve en sik hasar géren organin akci-
ger oldugu gosterilmistir (21). Hildebrand ve ark. yaptiklar
calismada IL8/CXCL8 rs4073 polimorfizminin IL-8 Uretimi
ile iliski oldugunu, ARDS gelisimi riskini Snemli dizeyde art-
tirdi@ini bildirmistir (22). Ayrica Zhao ve ark. yenidoganlarla
yaptiklar bir calismada IL8/CXCL8 rs4073 polimorfizmi TT
genotipinin sepsis icin risk faktdrlerinden biri oldugunu gos-
termislerdir (23).

Tum bu literatur bilgileri 1s1ginda sonuglarimiz degerlendi-
rildiginde, IL8/CXCL8 rs4073 polimorfizmi T alleli IL-8 Ure-
timinde artisa ve bu durum da artmig sitokin yanita neden
olarak COVID-19 hastalarinda pnémoni riskini artiriyor ola-
bilir.

Yaptigimiz bu calismada 6rneklemimizi 150 adet COVID-19
hastasi olusturmaktadir ve genetik iligki calismalari icin bu
say!i bir sinirhlik olarak kargsimiza ¢cikmaktadir. Ancak 6rnek-
lem grubu COVID-19'un farkli varyantlar ortaya ¢ikmadan
olusturulmaya baslandigi icin ve farkli varyantlarin immun
sistemdeki yanit farklhiliklari g6z éniine alinarak sadece poli-
morfizmin bagimsiz degisken olarak degerlendirilebilme-
si icin drnek sayisinda bir artis yapilmamistir. Daha genis
bir 6rneklem sayisi ile yapilacak benzer bir calisma ile bu
sonug pekistirilebilir.

Sonug olarak, IL8/CXCL8 rs4073 gen polimorfizmi T alle-
li COVID-19 hastalarinda artmis pnémoni riski ile iligkili
bulunmustur ve COVID-19 igin bu gen polimorfizminin belir-
lenmesi erken takip ve tedavi ile pnémoni gelismesinin énu-
ne gecmede kullanilabilecek bir arag¢ olabilir.
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Sorumlu Yazar 62

Mustafa Agikgsz Amag: inme tanisi ve klinik sonuglari ile hematolojik tetkikler arasindaki iliskiye olan ilgi son yillarda
E-posta artmaktadir. immin yanitin géstergelerinden olan Lenfosit/Monosit Orani (LMO), Nétrofil/Lenfosit
mustafaacikgoz01@gmail.com Orani (NLO), Ortalama Trombosit Hacmi (OTH) ve Eritrosit Dagihm Genisliginin (EDG) inmede uzun

dénem klinik sonuglara etkileri arastinimistir ancak hastane yatisi sirasindaki kisa streli klinik sonuglara
etkilerine dair galisma sayisi azdir. Bu calismada, bu hematolojik parametrelerin [Lenfosit/Monosit Orani
(LMO), Nétrofil/Lenfosit Orani (NLO), Ortalama Trombosit Hacmi (OTH) ve Eritrosit Dagihm Genigligi
(EDG)] hastalarda tani sirasinda ve yatistan bir hafta sonraki klinik ve radyolojik parametrelerle
iliskilerinin retrospektif olarak degerlendirilmesi amaglanmistir.

Gerec ve Yontemler: Hastanemize basvuran ve iskemik inme tanisi alan, 51-88 yas arasi, 78’i kadin
(%52,0), 72’si erkek (%48,0) 150 hasta ile benzer demografik 6zelliklerde 100 saglikli kontrol calismaya
Gelis Tarihi dahil edildi. Hasta ve kontrol gruplarinin ilk basvurular sirasindaki LMO, NLO, OTH ve EDG degerleri
06.06.2023 kaydedildi. Ayrica hastalarin ilk _ba§vuru S|rasmdz_:1ki ve yatisindan bir hafta sonraki modifiye Rankin
Skalasi (mRS) ve Ulusal Saglik Inme Skalasi (USIS) puanlari ile inme hacminin klinik bir belirteci olan

Revizyon Tarihi Bamford siniflandirmasina gore ait oldugu gruplar kaydedildi ve analizler yapildi.

11.08.2023
Kabul Tarihi Bulgular: Hastalarda LMO ortalama 2,4+0,7 iken kontrol grubunda 4,1+1,4 idi (p<0,001). Hasta grubun-
1:0;202? ! da NLO ortanca degeri 4,5 (1,6-21,3) iken kontrol grubunda 2,1 (1,1-4,6) idi (p<0,001). Hasta grubunda

OTH ortalama 9,3+1,0 fL idi ve bu oran kontrol grubunda 8,6+1,0 fL idi (p<0,001). EDG ortanca degeri
hasta grubunda %14,2 (%11,8-%22,1) idi ve kontrol grubunda %13,8 (%12,2-%20,2) idi (p=0,015).
Hastalarin basvuru sirasindaki ortalama mRS degeri 3,7+1,2 iken ilk hafta sonundaki ortalama mRS
degeri 3,2+1,5 idi (p<0,001). Ayrica hastalarin basvuru sirasindaki ortalama USIS skoru 8,3+4,8 iken ilk
hafta sonundaki ortalama USIS skoru 7,15,9 idi (p<0,001). Hastalarda hem basvuru sirasindaki hem
de ilk hafta sonundaki mRS skorlarinin LMO, NLO ve EDG dUzeyleri ile korele oldugu gozlendi (basvuru
sirasindaki degerler sirasiyla r=-0,508, p<0,001; r=0,728, p<0,001; r=0,238, p=0,003; ilk hafta sonunda-
ki degerler sirasiyla r=-0,432, p<0,001; r=0,718, p<0,001; r=0,225, p=0,006). Hastalarda hem basvuru
sirasindaki hem de ilk hafta sonundaki USIS skorlarinin LMO, NLO ve EDG diizeyleri ile korele oldugu
gobzlendi (basvuru sirasindaki degerler sirasiyla r=-0,373, p<0,001; r=0,655, p<0,001; r=0,182, p=0,026;
ilk hafta sonundaki degerler sirasiyla r=-0,407, p<0,001; r=0,699, p<0,001; r=0,173, p=0,035). Hasta-
larda ileri yas daha yiiksek NLO ve daha distk LMO ile iligkili idi (sirasiyla r=0,165, p=0,044; r=-0,242,
p=0,003). Ayrica ileri yas basvuru sirasindaki ve ilk hafta sonundaki mRS ve USIS skorlari ile korele idi
(strasiyla; r=0,333, p<0,001; r=0,309, p<0,001; r=0,304, p<0,001; r=0,300, p<0,001).

Sonug: inme esnasindaki LMO, NLO, OTH ve EDG degerleri hastaligin tanisi sirasindaki ve bir hafta
sonraki klinik siddeti belirlemede 6nemli bilgiler verebilir.

Bu eser “Creative Commons Alinti- Anahtar Soézciikler: Inme, lenfosit/monosit orani, nétrofil/lenfosit orani, ortalama platelet hacmi, eritrosit
GayriTicari-4.0 Uluslararast Lisansi” dagilim genisligi, klinik sonuglar, inme siddeti

ile lisanslanmugtir.
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ABSTRACT

Aim: Interest in the relationship between the diagnosis and clinical results of stroke and hematological parameters has been increasing
in recent years. The effects of Lymphocyte/Monocyte Ratio (LMR), Neutrophil/Lymphocyte Ratio (NLR), Mean Platelet Volume (MPV) and
Red Cell Distribution Width (RDW), which are indicators of immune response, on long-term clinical results in stroke have been investigated,
but there are few studies on the effects of short-term clinical results during hospitalization has been investigated. In this study, we aimed to
evaluate the changes in these hematological parameters [Lymphocyte/Monocyte Ratio (LMR), Neutrophil/Lymphocyte Ratio (NLR), Mean
Platelet Volume (MPV) and Red Cell Distribution Width (RDW)] at the time of diagnosis and their relations with clinical and radiological
parameters at the first admission and one week after hospitalization, retrospectively, and analyzed.

Material and Methods: A total of 150 patients, 78 female (52.0%) and 72 male (48.0%), between 51-88 years old, who applied to our hospital
and were diagnosed with ischemic stroke and 100 healthy controls with similar demographic characteristics were included in the study. LMR,
NLR, MPV and RDW values of the patient and control groups at the time of first admission were recorded. In addition, the modified Rankin
Scale (mRS) and National Institutes of Health Stroke Scale (NIHSS) scores at first admission and one week after hospitalization, and the
groups to which the patients belonged according to the Bamford classification were recorded.

Results: Mean LMR was 2.4+0.7 in the patients, and it was 4.1+1.4 in the control group (p<0.001). Median NLR value was 4.5 (1.6-21.3) in
the patient group, and it was 2.1 (1.1-4.6) in the control group (p<0.001). Mean MPV was 9.3+1.0 fL in the patient group and 8.6+1.0 fL in the
control group (p<0.001). Median RDW value was 14.2% (11.8%-22.1%) in the patient group and 13.8% (12.2%-20.2%) in the control group
(p=0.015). Mean mRS value of the patients at admission was 3.7+1.2 while the mean mRS value at the end of the first week was 3.2+1.5
(p<0.001). In addition, the mean NIHSS score of the patients at admission was 8.3+4.8 while the mean NIHSS score at the end of the first
week was 7.1+5.9 (p<0.001). It was observed that the mRS scores of the patients both at admission and at the end of the first week were
correlated with LMR, NLR and RDW levels (values at admission were r=-0.508. p<0.001; r=0.728, p<0.001; r=0.238, p=0.003, respectively;
values at the end of the first week were r=-0.432, p<0.001; r=0.718, p<0.001; r=0.225, p=0.006, respectively). It was observed that the
NIHSS scores of the patients both at admission and at the end of the first week were also correlated with LMR, NLR and RDW levels (values
at admission were r=-0.373, p<0.001; r=0.655, p<0.001; r=0.182, p= 0.026, respectively; values at the end of the first week were r=-0.407,
p<0.001; r=0.699, p<0.001; r=0.173, p=0.035, respectively). Advanced age was associated with higher NLR and lower LMO in patients
(r=0.165, p=0.044; r=-0.242, p=0.003, respectively). In addition, advanced age was correlated with mRS and NIHSS scores at admission
and at the end of the first week (r=0.333, p<0.001; r=0.309, p<0.001; r=0.304, p<0.001; r=0.300, p<0.001, respectively).

Conclusion: LMO, NLO, MPV and RDW values can provide important information in determining the clinical severity at the time of diagnosis
of the disease and one week later.

Keywords: Stroke, lymphocyte/monocyte ratio, neutrophil/lymphocyte ratio, mean platelet volume, red cell distribution width, clinical results,
stroke severity

Bazi kanser turlerinde koéti klinik sonuglar ile baglantili oldu-
gu gobsterilen dusik lenfosit/monosit oraninin (LMO) akut
iskemik inmede de klinik sonuglara etki eden faktérlerden
biri oldugu az sayida ¢alismada gdsterilmistir (4).

inme 6liim ve engellilik nedenlerinde diinyada ilk siralarda
bulunmaktadir (1). Hastaligin erken taninmasi ve tedavinin
hizli baglatilmasi hastalarin mortalitesini ve morbiditesini
azaltmaktadir. inme baslangicindaki hastalik siddeti kisa ve
uzun streli sonuglar icin 6nemli bir belirtectir. inme sonra-
si ortaya ¢ikan bircok sistemik ve nérolojik komplikasyon
hastanede kalis sliresini uzatabilir ve kétu klinik sonuglar ile
iligkili olabilir. Erken dénem Klinik sonuclara etki eden ¢ok
sayida belirleyici faktor bildirilmistir ancak halen yeni bilgi-
lere ihtiyac vardir (2). inme hastalarinin kisa ve uzun sireli
klinik sonuglarinin belirlenmesinde kolay uygulanabilir belir-
teclerin olmasi hastalarin tani ve tedavisinde degerli bilgiler
saglayacaktir. Bazi hematolojik parametrelerin klinik sonug-
lar agisindan yol gésterici olabilecegi distiniimektedir.

Hematolojik parametrelerin inme hastalarinda ilk tG¢ aylk
klinik sonuclar ile iliskisine daha 6nce bakilmistir (6) ancak
hastanede yatis sirasindaki kisa sureli klinik sonuglar ile
iliskisine ait calisma sayisi azdir (7). Akut iskemik inmeli
hastalarin yaklasik tcte biri erken nérolojik kétlilesme yasa-
maktadir (8). LMO’nun duslk seviyelerinin iskemik inmenin
erken déneminde kétl fonksiyonel iyilesme ile iligkili olabi-
lecegi bildiriimistir (4). Ayrica LMO’nun akut iskemik inmeli
hastalarda, 6zellikle genis infarkti olanlarda, erken nérolojik
kétulesme icin belirleyici oldugu gosterilmistir (9). Az sayi-
da calisma yiksek I6kosit ve nétrofil sayilarini daha buayik
infarkt hacmi ile iligkilendirmistir (10).

inflamatuar Olaylar iskemik inmenin patOﬁZyOleiSinde olduk- |Skem|k inmeli hastalarda erken dénem Kklinik Sonu9|ara

ca 6nemli yer tutmaktadir (3). Notrofil/lenfosit orani (NLO),
C-Reakiif Protein (CRP) ve eritrosit dagilim genigligi (EDG)
gibi belirteclerin iskemik inme ile iligkisi siklikla arastiriimigtir
(4). Ayrica artmis ortalama trombosit hacminin (OTH) kétt
klinik sonuclar ile iligkili olduguna iligkin calismalar olmakla
birlikte, iliskisiz oldugunu bildiren ¢alismalar da mevcuttur (5).

etki eden faktérlere ait bilgiler edinmek oldukga degerlidir.
Bu calismada, hastanemize basvuran inme hastalarin-
da LMO’nun ve diger hematolojik parametrelerin modifiye
Rankin Skalasi (mRS), Ulusal Saglik inme Olgegi (USIS) ve
Bamford Siniflamasi ile iligkisini ve kisa sureli klinik sonug-
lara etkisini degerlendirmeyi amacladik.

Med ] West Black Sea 2023;7(2): 148-155
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GEREC ve YONTEMLER

Calismaya 1 Ocak 2020-31 Aralik 2022 tarihleri arasinda
Zonguldak Billent Ecevit Universitesi Saglik Uygulama ve
Arastirma Merkezi Acil Servisi veya Noroloji Poliklinigine
basvuran ve akut iskemik inme tanisi aldiktan sonra néroloji
servis veya yogun bakimina yatisi yapilan 18 yas Usti 150
hasta dahil edildi. Bu arastirma Helsinki Bildirgesi’ne uygun
olarak, Zonguldak Bilent Ecevit Universitesi Etik Kurulunun
11.1.2023 tarihli onayi ile (onay numarasi: 2023/01) yapil-
mistir. Kontrol grubu olarak benzer yas ve cinsiyette olan,
bas agrisi, bas dénmesi veya polinéropati tanilari ile néro-
loji poliklinigine bagvurmus 100 kisi dahil edildi. Daha 6nce
inme OyklsU olanlar, hemogram parametrelerini etkileye-
bilecek ilag (immunsupresanlar, kortikosteroid gibi) kulla-
nanlar veya hastaligi (malignite, otoimmun hastaliklar gibi)
olanlar, enfeksiyon tablosu olanlar, sikayetleri basladiktan
sonra hastaneye bagvuru siresi 24 saati gegenler, immun
sistem bozuklugu olanlar ve ciddi karaciger veya bdbrek
fonksiyon bozuklugu olanlar ¢alisma digi birakildi. inme
tanisi aldiktan sonra bir haftadan daha kisa sureli hastane
yatigi olan hastalar da ¢alismaya dahil edilmedi.

Hastalarin ilk bagvurular sirasinda acil serviste veya néro-
loji polikliniginde uygun EDTA'li tiplere alinarak galisiimis
kan &rnekleri ile birinci haftadaki néroloji servis ve yogun
bakimlarinda alinan kan 6rneklerinden elde edilen tam
kan sayimi sonuclari retrospektif olarak kaydedildi. Ayrica
kontrol grubunun néroloji poliklinigine basvurusu sirasinda
uygun EDTA'lI tiplere alinarak calisiimis kan érneklerinden
elde edilen tam kan sayimi sonuclari retrospektif olarak
kaydedildi. Hastalarin ilk bagvurular sirasindaki ve birinci
haftadaki, kontrol grubunun ise basvuru sirasindaki LMO,
NLO, OTH ve EDG degerleri retrospektif olarak kaydedil-
di. LMO mutlak lenfosit sayisinin mutlak monosit sayisina
bélinmesi ile elde edildi. NLO ise mutlak nétrofil sayisinin
mutlak lenfosit sayisina bdlinmesi ile elde edildi. LMO ve
NLO subklinik inflamasyonun birer belirtecidir ve inme ile
iligkili olduklari gosterilmistir (4). OTH trombositlerin ortala-
ma boyutunun hesaplanmasi ile ortaya cikan bir hematolo-
jik deg@erdir. Tam kan sayiminda kolaylikla elde edilebilen,
trombosit aktivitesi ile pozitif iligkili olan, trombosit fonksiyon
ve aktivasyonunu gdsteren bir belirtectir. Referans olarak
kabul edilen normal deg@erler 7,4-11,4 fL (femtolitre) arasin-
dadir (5). EDG ise eritrosit hacim ve boyutlarindaki sapma-
nin 6lcisudir. Eritrosit hacim egrisinin dagilim genigligini
ifade eder. Referans olarak kabul edilen normal degerler
%12,1-16,2 arasindadir (4). Hematolojik parametrelerin
yaninda hastalarin basvuru sirasindaki ve birinci haftadaki
mRS ve USIS puanlari ile Bamford siniflamasina gére olan
gruplar retrospektif olarak kaydedildi. Arastirmada inme
sonras! inmenin klinik siddetini degerlendirmek icin mRS ve
USIS kullanildi. Ayrica klinik bulgular ile radyolojik korelas-
yonun degerlendirilmesi icin Bamford siniflamasi yapildi:

- Modifiye Rankin Skalasi (mRS): inme sonrasi dizabili-
teyi degerlendirmek icin kullaniimaktadir. Kategorik ola-
rak yedi farkli derece ile tanimlidir: 0: Semptom yok, 1:
Onemli dizabilite yok, 2: Hafif dizabilite, 3: Orta diizeyde
dizabilite, 4: Orta-agir diizeyde dizabilite, 5: Agir dizabi-
lite, 6: Oltim (11).

- Ulusal Saglik inme Skalasi (USIS): Akut iskemik inme
siddetini belirlemek icin kullanilir, 15 baglik ve 11 kate-
goriden olusur. Biling durumu, gdérme alani, bakis
kusurlari, fasial paralizi, ekstremitede ataksi, kol ve
bacaklarda motor fonksiyon kaybi, duyu muayenesi,
konusma, dizartri, ihmal, test kartlari okutma ve tekrar-
latma, gdésterilen resmi anlatma basliklar ile puanlar
verilir. Hastanin aldig1 puanlar toplanir ve yikseldikce
inme siddeti ve ciddiyeti artmistir (12).

- Bamford Siniflamasi: Bamford siniflamasinda iske-
mik inmeler dért ana gruba ayrilmistir. 1.Total Anterior
Sirkdlasyon infarkti (TASI): Hemiparezi veya hemiple-
ji, yuksek kortikal fonksiyon bozukluklari ve homonim
hemianopsi olmasi. Afazi, diskalkuli, gbrsel ve uzay-
sal defisitler de olusabilir. infarkt alani genistir. Medi-
an serebral arterin proksimal okliizyonu ya da internal
karotid arterin okllizyonu sonucu gelisir. 2.Parsiyel
Anterior Sirkilasyon infarkti (PASI): infarkt alani daha
sinirli olan bir tablodur. TASI komponentlerinden ikisinin
olmasidir. Median serebral arterin bir dalinin ya da ante-
rior serebral arterin oklizyonuna isaret eder. 3.Laklner
infarkt (Li): Hemianopsi veya kortikal bulgular yoktur,
duysal/motor bulgular ylz, kol ve bacagin hepsini veya
en az ikisini icerir. Penetran arterlerin besledigi alanlar-
da derin ve kuglk infarktlardir. 4.Posterior Sirkiilasyon
infarkti (PSI): Vertebrobaziler sistemin proksimal veya
distal okllizyonu sonucu beyin sapi bulgularinin (bila-
teral motor/duysal defisit, kraniyal sinir bulgulari, bakis
kisithliklari gibi), serebellum bulgularinin ve izole hemia-
nopsinin herhangi birinin ya da tamaminin gérilmesiyle
taninir (13).

istatistiksel Analiz

istatistiksel degerlendirme SPSS 22.0 programi kullanilarak
yapildi. Sayisal degiskenlerin normal dagilima uygunluklar
Kolmogorov-Smirnov testi ile incelendi. Tanimlayici istatis-
tikler sayisal degiskenler icin aritmetik ortalamazstandart
sapma ve ortanca (min-max), s6zel yapidaki veriler icin
sayl ve yuzde olarak ifade edildi. Sézel yapidaki degis-
kenler bakimindan gruplar arasindaki farklilklar Pearson
Ki-kare testi ile incelendi. Sayisal degiskenler bakimindan
iki grubun karsilastirilmasinda parametrik test varsayimlari
saglandiginda iki ortalama arasindaki farkin 6nemlilik testi,
saglanmadiginda ise Mann-Whitney U testi kullanildi. Sayi-
sal degiskenler bakimindan dért grubun karsilastiriimasinda
parametrik test varsayimlari saglaniyor ise tek yoénla var-
yans analizi, saglanmiyor ise Kruskal-Wallis varyans analizi
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kullanildi. Tek yonlG varyans analizinde gruplar arasinda
fark bulundugunda gruplarin ikiserli karsilastiriimasi ¢oklu
karsilastirma yontemlerinden Tukey Testi ile, Kruskal-Wallis
varyans analizinde alt gruplarin ikiserli kargilastiriimasi ise
Dunn testi ile yapildi. iki sayisal degisken arasindaki dogru-
sal iliski parametrik test varsayimlari saglandiginda Pear-
son korelasyon analizi ile, saglanmadiginda ise Spearman
korelasyon analizi ile incelendi ve tim degerlendirmeler igin
p<0,05 degeri anlamli kabul edildi.

BULGULAR

Katilimcilarin yas ortalamasi 70,1+8,8 yil idi ve 119’u
(%47,6) erkek, 131'i (%52,4) kadindi. Yas ve cinsiyet agisin-
dan hasta ve kontrol gruplari arasinda fark yoktu (Tablo 1).
Hastalarin 124’lnde (%82,7) hipertansiyon (HT), 79’'unda
(%52,7) diyabetes mellitus (DM), 52’sinde (%34,7) koroner
arter hastaligi, 48’inde (%32,0) hiperlipidemi ve 32’sinde
(%21,3) atrial fibrilasyon vardi.

Hastalarin bagvuru sirasindaki hematolojik parametreleri
ile kontrol grubunun hematolojik parametrelerinin sonucla-
ri analiz edildi. Hasta grubunda LMO duzeyleri dusikken,
NLO, OTH ve EDG dlzeyleri yiksekti (Tablo 2).

Hastalarda ileri yas daha yiksek NLO ve daha disik LMO
ile iligkili idi (sirasiyla r=0,165, p=0,044; r=-0,242, p=0,003).
Ayrica ileri yas basvuru sirasindaki ve ilk hafta sonunda-
ki mRS ve USIS skorlari ile korele idi (sirasiyla; r=0,333,
p<0,001; r=0,309, p<0,001; r=0,304, p<0,001; r=0,300,
p<0,001). Cinsiyetler arasinda Olgekler acisindan anlamli
fark yoktu.

Hastalarin hastaneye basvuru sureleri ortalama 7,7+4,8
saatti (1,5-22 saat). Hastaneye bagvuru suresi ile bagvuru
sirasindaki ve ilk hafta sonundaki hematolojik ve klinik para-
metrelerin iligkisi incelendi. Sadece basvuru stresi ile EDG

dlzeyleri arasinda negatif korelasyon mevcuttu (r=-0,173,
p=0,034).

Trombolitik tedavi 13 hastaya (%8,6) uygulandi. Trombolitik
tedavi uygulanan hastalar ile uygulanmayanlarin ilk hafta
sonundaki hematolojik ve klinik parametreleri kargilastirildi.
iki grup arasinda hematolojik parametreler ve USIS skorlari
acisindan fark yoktu. Ancak trombolitik tedavi uygulananla-
rin mRS skorlarinda ilk hafta sonunda anlamli diisme gdz-
lendi (p=0,027).

Etkilenen arterlerin dagilimina bakildiginda; 96 hastada
(%64,0) median serebral arter, alti hastada (%4,0) anteri-
or serebral arter, yedi hastada (%4,7) internal karotid arter,
31 hastada (%20,7) posterior serebral arter infarkti izlendi.
On bir hastada (%7,3) birden fazla arterin sulama alaninda
iskemi oldugu goézlendi. Bamford siniflamasina gére yapi-
lan dagihmda hastalarin 35’inde (%23,3) TASI, 50’sinde
(%33,3) PASI, 32’sinde (%21,3) Li ve 33’linde (%22) PSI
saptandi.

Basvuru sirasindaki hematolojik ve klinik parametreler ile
Bamford siniflamasina gére yapilan gruplarin iligkisi analiz
edildi. Bamford siniflamasina gére yapilan gruplar arasin-
da tum hematolojik ve klinik parametreler agisindan anlamli
fark mevcuttu (Tablo 3). Post-hoc analiz yapildiginda; LMO
diizeylerinin TASI, PASI ve PSi gruplarinda Li grubuna gére
daha diisiik oldugu saptandi. Ayrica LMO diizeyleri TASI
grubunda PASI grubuna gére daha distkti. NLO diizeyleri-
nin TASI grubunda diger gruplara gére daha yliksek oldugu,
PASI ve PSi gruplarinda ise Li grubundan daha yiiksek oldu-
gu gozlendi. OTH diizeyleri TASI grubunda PASI grubuna
gore yiiksekti. EDG diizeyleri ise TASI ve PASI gruplarinda
Li grubuna gére diisiiktil. mRS ve USIS skorlari TASI gru-
bunda en yiksekti, PASi ile PSi gruplari arasinda fark yoktu
ancak her iki grubun da skorlari Li grubundan yliksekti.

Tablo 1: Hasta ve kontrol gruplarinin demografik verilerinin analizi.

Parametreler Hasta Grubu (n=150) Kontrol Grubu (n=100) Toplam (n=250) p
Yas (yil+SS) 70+8,9 70,2+8,8 70,1+8,8 0,895
o Erkek 72 (48,0) 47 (47,0) 119 (47,6) 0,877
Cinsiyet, n (%)
Kadin 78 (52,0) 53 (53,0) 131 (52,4)
Toplam 150 (100) 100 (100) 250 (100)
SS: Standart Sapma
Tablo 2: Hasta ve kontrol gruplarinin basvuru sirasindaki hematolojik parametrelerinin analizi.
Parametreler Hasta Grubu (n=150) Kontrol Grubu (n=100) p
Lenfosit/Monosit Orani Ortalama+SS 2,4+0,7 4,1+1,4 <0,001
Notrofil/lLenfosit Orani Ortanca (Min-Maks) 4,5 (1,6-21,3) 2,1 (1,1-4,6) <0,001
Ortalama Trombosit Hacmi (fL +SS) 9,3+1,0 8,6+1,0 <0,001
Eritrosit Dagihm Genisligi, (%) Ortanca (Min-Maks) 14,2 (11,8-22,1) 13,8 (12,2-20,2) 0,015
SS: Standart Sapma, Min: Minimum, Maks: Maksimum
Med ] West Black Sea 2023;7(2): 148-155 151



Acikgoz M ve Atasoy HT

Hastalarda bagvuru sirasindaki hematolojik ve klinik para-
metrelerin yaninda ilk hafta sonundaki hematolojik ve kli-
nik parametreler de kaydedildi. Ayrica her parametre igin
ilk hafta sonunda ortaya ¢ikan farklar da hesaplandi. LMO,
OTH ve EDG duzeylerinde ilk hafta sonunda artis gozle-
nirken NLO dizeylerinde disme gbézlendi. Ortalama mRS
ve USIS skorlarinda ilk hafta sonunda diisme gbzlendi. Bu
bilgiler Tablo 4’te verilmistir.

Basvuru sirasindaki hematolojik parametrelerin bagvuru
sirasindaki ve ilk hafta sonundaki klinik parametrelere etki-
leri degerlendirildi. Hastalarda hem basvuru sirasindaki
hem de ilk hafta sonundaki mRS skorlarinin LMO, NLO ve
EDG dizeyleri ile korele oldugu gozlendi (basvuru sirasin-
daki degerler sirasiyla r=-0,508, p<0,001; r=0,728, p<0,001;
r=0,238, p=0,003; ilk hafta sonundaki degerler sirasiyla
r=-0,432, p<0,001; r=0,718, p<0,001; r=0,225, p=0,006).
Hastalarda hem basvuru sirasindaki hem de ilk hafta
sonundaki USIS skorlarinin da LMO, NLO ve EDG diizey-
leri ile korele oldugu gdézlendi (basvuru sirasindaki deger-
ler sirasiyla r=-0,373, p<0,001; r=0,655, p<0,001; r=0,182,
p=0,026; ilk hafta sonundaki degerler sirasiyla r=-0,407,
p<0,001; r=0,699, p<0,001; r=0,173, p=0,035). Basvuru
sirasindaki OTH duzeylerinin ise hem basvuru sirasindaki

hem de ilk hafta sonundaki mRS ve USIS skorlari ile ilis-
kisi yoktu (sirasiyla mRS icin r=0,151, p=0,064; r=0,118,
p=0,149; sirasiyla USIS igin r=0,074, p=0,370; r=0,058,
p=0,480).

TARTISMA

iskemik inmede hematolojik parametrelerin kolay uygulana-
bilir ve ucuz olmalari nedeniyle klinik sonuclari 6ngérmede
kullanimi her gecen giin artmaktadir (14). inmedeki patofiz-
yolojik sureg, l6kosit infiltrasyonu ve bazi inflamatuar sito-
kinlerin salinmasi ile iligkilidir. Bu olaylar kétu klinik gidis ile
sonuglanan ndron 6lumu ve apoptoza katkida bulunur (15).
inmede lenfositlerin rolii tartismali olmakla birlikte, inme
sonrasi lenfosit sayilarinda azalma oldugu gdsterilmistir
(16). Bazi calismalar lenfositlerin inflamatuar sitokinleri bas-
kiladigini ve néroprotektif etki gdsterdigini bildirmistir (17).
Birkag klinik calisma ise, iskemik inmeden sonra lenfositler-
deki azalmanin, hastalarda kétl sonuca katkida bulundugu-
nu goéstermistir (18). Monositler sistemik inflamatuar yanitta
¢cok énemli bir role sahiptir. Serebral iskemi sirasinda mono-
sitler iskemik odaga giren ilk hiicrelerdir (19). inmeden son-
ra orani artan monositler, G¢ aylik k6t sonucun bagimsiz
bir géstergesidir (20).

Tablo 3: Basvuru sirasindaki hematolojik ve klinik parametreler ile Bamford siniflamasina gére yapilan gruplarin iligkisinin analizi.

Total Anterior Parsiyel Anterior Lakiiner Posterior
Parametreler Sirkiilasyon infarkti  Sirkiilasyon infarkti infarkt Sirkiilasyon p
(n=35) (n=50) (n=32) infarkti (n=33)
Lenfosit/Monosit Orani, Ortalama+SS 2,0+0,4 2,4+0,7 3,0+0,6 2,1+£0,5 <0,001
Notrofil/Lenfosit Orani, 8,3 4,5 3,1 4.6 <0.001
Ortanca (Min-Maks) (4,2-21,3) (1,6-8,2) (1,6-3,6) (2,5-9,6) ’
Ortalama Trombosit Hacmi (fL+SS) 9,8 +1,0 9,1+1,0 fL 9,1+0,7 fL 9,5+1,0 fL 0,004
Eritrosit Dagilim Genisligi, (%) 15,4 14,4 13,6 14,2 <0.001
Ortanca (Min-Maks) (11,8-19,6) (13,1-22,1) (11,9-17,3) (11,9-16,0) ’
Modifiye Rankin Skalasi 5 4 2 4 <0.001
Ortanca (Min-Maks) (5-5) (3-5) (1-3) (2-5) ’
Ulusal Saglik inme Skalas 14 7,5 3 6 <0.001
Ortanca (Min-Maks) (10-21) (4-13) (1-8) (2-16) ’
SS: Standart Sapma, Min: Minimum, Maks: Maksimum
Tablo 4: Hastalarin basvuru sirasindaki ve bir hafta sonraki hematolojik ve klinik parametrelerinin karsilastiriimasi.

Parametreler Basvuru Sirasi (n=150)  Bir Hafta Sonra (n=150) p
Lenfosit/Monosit Orani Ortalama+SS 2,4 0,7 3,3+0,8 <0,001
Notrofil/Lenfosit Orani Ortanca (Min-Maks) 4,5 (1,6-21,3) 3 (1-9,5) <0,001
Ortalama Trombosit Hacmi (fL+SS) 9,3+1,0 9,5 +1,1 <0,001
Eritrosit Dagihm Genisligi, (%) Ortanca (Min-Maks) 14,2 (11,8-22,1) 14,2 (11,9-21,9) <0,001
Modifiye Rankin Skalasi Ortanca (Min-Maks) 4 (1-5) 3 (1-5) <0,001
Ulusal Saglik inme Skalasi Ortanca (Min-Maks) 7 (1-21) 5 (0-24) <0,001

SS: Standart Sapma, Min: Minimum, Maks: Maksimum
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Calismamizda hasta grubunda kontrol grubuna gére LMO
diizeyleri disikti. Iskemik inmede erken dénem klinik
sonuglar belirlemek icin kullanilan parametrelerden olan
LMO vyeni bir belirleyicidir (15). Dislik LMO duzeyleri ile
inme sonrasi U¢ aylik kétu fonksiyonel iyilesmenin korele
oldugu gosterilmistir (6). Ayrica dusik LMO, akut iskemik
inmeli hastalarda daha yiksek hemorajik transformasyon
riski ile de iligkilendirilmigtir (21). Bunlarin diginda miyokard
infarktUsli hastalarda artmis mortalite ve morbidite ile iligkili
oldugu bulunmus (22), demansin herhangi bir klinik tanisi
ile dogrudan iligkili oldugu gdsterilmistir (23). iskemik inme-
de LMO’nun kisa dénem mortalite ile iligkisinin incelendi-
gi bir calismada LMO duzeyleri exitus olan kisilerde daha
dislk saptanmistir (24). Disik LMO dlzeyleri, iskemik
inmeli hastalarda, 6zellikle genis arter infarktlarinda erken
norolojik kotllesme ile iliskilendirilmistir (9). Dusik LMO’nun
yedinci ginde akut iskemik inmeli hastalarda daha koétu
sonuglarla iligkili oldugunu gdésteren bir baska calisma da
mevcuttur (25). Monositler tarafindan HLA-DR ekspresyo-
nunun azalmasi ve monositlerin sayisal artigi yedinci giinde
en belirgindir (25). Bizim ¢alismamizda da basvuru sirasin-
daki LMO duzeyleri hem basvuru sirasindaki hem de yedin-
ci glindeki mRS ve USIS skorlari ile iligkiliydi.

Calismamizda hasta grubunda kontrol grubuna gére NLO
diizeyleri yiiksekti. Inmenin baslamasindan sonra, periferik
kanda nétrofil sayisi kisa slrede artmaktadir (26). Ylksek
NLO dizeyleri inme siddeti, kisa dénemli élim orani, kisa
dénemli olumsuz fonksiyonel sonuglar ve artmis tekrarla-
yan iskemik inme riski ile iligkilendirilmigstir (7). Akut iskemik
inmeli hastalarda kisa dénemli fonksiyonel sonuglarin NLO
ile iliskisinin incelendigi bir calismada, NLO duzeyi yiksek
olanlarda daha yliksek USIS ile daha dusik Barthel indeksi
ve kisa minimental durum muayenesi puanlari elde edilmis-
tir (7). Galismamizda basvuru sirasindaki NLO diizeylerinin
hem basvuru sirasindaki hem de ilk hafta sonundaki mRS
ve USIS skorlari ile iligkili oldugu gézlendi. NLO nun ayrica
yas, enfeksiyon gelisme riski ve hastanede yatis sureleri ile
iligkili oldugu bulunmustur (2). Bizim ¢alismamizda da ileri
yas daha yiiksek NLO ve daha diigiik LMO ile iligkili idi. ileri
yasin norolojik iyilesme icin olumsuz bir risk faktori olabile-
cegi daha énce dogrulanmigtir (27). Bizim ¢calismamizda da
ileri yas basvuru sirasindaki ve ilk hafta sonundaki yliksek
mRS ve USIS skorlari ile korele idi.

Trombosit fonksiyon ve aktivasyonunu gosteren bir belirteg
olan OTH’nin; DM, HT ve miyokard infarktlisiinde yuksel-
digi gosterilmistir. Akut iskemik inmede de OTH’nin yulk-
sek oldugunu gbsteren calismalar olmakla birlikte OTH ile
inme arasinda anlamh iliskinin saptanamadigi calismalar
da bulunmaktadir (5). Bizim ¢alismamizda hasta grubunda
kontrol grubuna gére OTH duzeyleri yuksekti. Bununla bir-
likte calismamizdaki inmeli hastalarda DM ve HT gibi OTH'yi
etkileyebilecek hastaliklarin bulunmasi karistirici faktér ola-
rak akilda tutulmalidir. Basvuru sirasindaki OTH duzeyle-

rinin hem basvuru sirasindaki hem de ilk hafta sonundaki
mRS ve USIS skorlari ile iligkisi yoktu. Literatiirle uyumlu
olarak OTH duzeyleri inme varhg: ile iligkili idi ancak inme
siddeti ile iligkili degildi (28). Sonu¢ olarak calismamizda
inme hastalarinda klinik siddetten bagimsiz olarak OTH’nin
yukseldigi géralmustar.

Eritrosit boyutlarinin heterojenliginin bir 6l¢itiu olan EDG’nin
kalp yetmezIigi ve son dénem bébrek yetmezliginde morta-
lite ve morbidite ile iligkili oldugu gdsterilmigtir. Ayrica inme
ve miyokard infarkttsuyle ilgili de birgok ¢alisma vardir (5).
Daha yiksek EDG’nin, inme hastalarinda olumsuz sonug-
lari éngorebilecegi belirtilmigtir (29). Bizim ¢alismamizda
da hasta grubunda kontrol grubuna goére EDG duzeyleri
yuksekti. Ayrica basvuru sirasindaki EDG diizeylerinin hem
basvuru sirasindaki hem de ilk hafta sonundaki mRS ve
USIS skorlari ile iligkili oldugu gézlendi.

Onceki galismalar, lenfosit sayisinin inmeden hemen sonra
azaldigini, ancak ardindan iki hafta boyunca kademeli ola-
rak artigini géstermistir (30). inme hastalarinin izleminde
OTH duzeylerinin olaydan sonra 3-6 ay icinde normale don-
dagu de gosterilmistir (31). Bizim ¢alismamizda da birinci
hafta sonunda LMO, OTH ve EDG duzeylerinde artis gézle-
nirken NLO dlzeylerinde diisme gdzlendi.

iskemik inmede erken dénemde I6kosit ve nétrofil sayilarin-
daki artigin artmig infarkt hacmi ile iligkili oldugu bulunmus-
tur ancak bu konudaki ¢calisma sayisi azdir (10). LMO ile
infarkt buyUklugunun iligkisinin degerlendirildigi bir calisma-
da Bamford siniflandirmasi kullaniimig, TASI ve PSi grup-
larinda en dustuk LMO dizeyleri elde edilmistir (32). Bizim
calismamizda LMO diizeylerinin; TASI ve PSI gruplarinda
PASI ve Li grubuna gére daha diigiik oldugu saptandi. NLO,
OTH ve EDG diizeylerindeki yiksekliklerin en cok TASI
grubunda, en az Li grubunda belirgin oldugu gézlendi. Bu
bulgular LMO, NLO, OTH ve EDG’nin inme alt gruplarinda
da klinik bulgulari belirlemede dnemli olabilecegini goster-
mektedir.

Calismamizda bazi sinirliliklar vardir. ilk olarak, bu calis-
ma benzer bélgede yasayan kisilerin tek merkezli olarak
incelendigi bir calisma idi. Bununla birlikte inme tanisi
aldiktan sonra bir haftadan daha kisa sureli hastane yatisi
olan hastalar calismaya dahil edilmedigi icin ve kisa sure-
li yatisi olan inme hastalarinda minér inme olma olasilgi
daha fazla oldugundan, tim inmelerin dagilimina bakildi-
ginda calismamizdaki Bamford siniflandirmasina gére
yaptigimiz dagilim gercek oranlari yansitmayabilir. Ayrica
calisma retrospektif olarak yapildidi icin hastalarda alinan
kan numunelerinin teknik olarak standardizasyonu saglana-
madi. Katiimci sayisi ise nispeten az idi. Hastalarin yatisi
esnasinda ilk hafta sonunda alinan kanlardan elde edilen
hematolojik parametrelerin hasta dosyalarindan bakilarak
enfeksiydz bir siire¢ tarafindan etkilenmedigi kanaatine
varildi. Kayit altina alinmamis ates veya subklinik enfek-
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siyon tablosunun hematolojik parametreleri etkilemis olma
ihtimali g6z ardi edildi. Calismamiz hematolojik paramet-
relerin inme Uzerindeki klinik sonuglara etkisi konusunda
cok sayida fikir vermekle birlikte ileride yapilacak prospektif
calismalar bu konuda daha net bilgiler saglayacaktir. Ayrica
yapilacak prospektif calismalar ile hematolojik parametrele-
rin uzun sureli seyri ve klinik sonuglara etkisi konusunda da
degerli bilgiler elde edilebilir.

Sonug olarak, LMO akut iskemik inmeli hastalarda saglikli
kontrollere gére daha dugsuktir. Bununla birlikte NLO, OTH
ve EDG hastalarda saglikh kontrollere gére daha yuksek-
tir. Ayrica LMO, NLO ve EDG’nin bagvuru sirasinda ve ilk
hafta sonrasinda hastanin klinik siddeti ile iligkili oldugu
gorilmistir. infarkt hacmi hakkinda klinik bilgiler saglayan
Bamford siniflamasi ile inceledigimiz hematolojik paramet-
reler arasindaki iligkiler de énemli bilgiler edinmemizi sagla-
mistir. Bu ¢alisma, bagvuru sirasinda hastalardan alinacak
kandan hesaplanacak LMO, NLO, OTH ve EDG degerleri-
nin hastanin tanisini, klinik siddetini ve kisa streli sonuglari
belirlemede énemli olabilecegini ortaya koymustur.
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Amagc: Basi yaralarinda hastalarin birebir bakimini Gstlenen kigiler hastaya etkili ve kaliteli bakim
saglayabilmeleri icin hastalikla ilgili yeterli bilgi sahibi olmalidir. Bu calismanin amaci basi yarasi
hastalarina bakim verenlerin hastalikla ilgili bilgi seviyesini ve farkindalik derecesini belirlemektir.

Gerec ve Yontemler: Saglik Bakanligi Evde saglik hizmetleri birimi biinyesinde takip ve tedavisi yapilan
120 basi yarasi hastasina birebir bakim verenler ¢calismaya dahil edilmistir. Bakim verme siiresi 1 yildan
az olanlar ¢alismaya dahil edilmemistir. Bakim verenlere sosyo-demografik 6zelliklerini ve basi yaralari
hakkindaki bilgi ve farkindalik dlzeylerini belirlemeye yénelik 10 sorudan olusan anket uygulandi.

Bulgular: Basi yarasi bakimi yapan kisilerin yas ortalamasi 40,57 idi (min 19-maks 74). Bakim verenle-
rin %76,7’sinin (92 kisi) egitim seviyesi ortaokul ve altindaydi. Bakim verenlerin basi yaralarina yénelik
bilgi diizeylerinin ortalamasi 43,33+13,68 puan olarak belirlendi. Basi yarasi bakimi yapan kisilerin bilgi
ve farkindalik diizeyi ortalama puani, toplam puan ortalamasinin (50 puan) altindaydi. Anket sorularina
verilen dogru cevap oranlari dusiktu. Basi yarasi bakimi yapan kisilerin cinsiyet ve yaslarina gére basi
yarasina iligkin bilgi ve farkindalik diizeyleri arasinda anlamli farklilik gérilmedi (p>0,05),ancak bakim
verme suresi ile bilgi ve farkindalik diizeyleri arasinda anlaml fark bulunmaktaydi(p<0,05).

Sonug: Bu calismada katilimcilarin basi yarasina iligkin bilgi ve farkindalik diizeylerinin dustk oldugu
gérulmustur. Bakim verenlerin hastalik hakkindaki bilgi seviyesinin yeterli olmasi; dekubit Ulseri
olusumunu énlemede ve tedavi sliresince basarili sonuclar elde etmede etkili oldugu icin, bu bakimi
veren kisilerin egitiminin dnem arz ettigi degerlendirilmektedir.

Anahtar Sézciikler: Basi yarasi, bakim veren, farkindalik

ABSTRACT

Aim: The caregivers of pressure ulcer patients should have enough knowledge about the illness for
providing efficient and good quality care. The aim of this study is to determine the knowledge level and
awareness degree of caregivers of pressure ulcer patients.

Material and Methods: Caregivers of 120 decubitus ulcer patients who were in the list of home health
service unit of health ministry were included in the study. If caregiving duration was less than one
year,those were not included in the study. A questionnaire including questions about socio- demographic
characteristics and knowledge about pressure ulcers was administered.

Results: The average age of the caregivers was 40.57 (min19-max 74). It has been observed that
76.7% (92 people) of the caregivers had a secondary education level and below. The correct answers
given to the questionnaire were examined, and the average score was found to be 43.33+13.68. The
average score of knowledge and awareness level of the people who care for pressure sores was below
the half (50) of the total score average. The rate of correct answers given to the questionnaire was low.
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There was no significant difference between the knowledge and awareness levels of pressure ulcer caregivers according to gender and age
(p>0.05)but the difference between the knowledge and awareness level of caregivers according to the duration of caregiving was statistically

significant(p<0.05)

Conclusion: In this study, it was observed that the knowledge and awareness levels of the participants about pressure sores were low. Since
adequate knowledge level is effective in preventing the formation of decubitus ulcer and achieving successful results during the treatment, it
is considered that the education of the people who provide this care is important.

Keywords: Pressure ulcer, caregiver, awareness

Basi yaralari, uzun sureli ya da tekrarlayan basinglara bagli
olarak o bélgede dolasimin bozulmasi sonucu ortaya ¢ikan
nekroz ve Ulserasyonlardir (1). Ylzeyel deri kaybi gibi basit
ya da deri alti yag dokusu, kas, kemik ve eklem hasarinin
olustugu ilerleyici ve ciddi boyutta da olabilir. Ulkemizde
halen énemli bir saghk sorunudur.

Kemik cikintilarin tzerinde bulunan yumusak dokular en
fazla basinca maruz kalan bolgelerdir. Kas kitlesinin ve deri
vaskularizasyonunun azalmasi, derinin kurumasi, kemik
cikintilart Gzerinde basi yaralarinin olusumuna zemin hazir-
lar.

Basi yarasi, yatan hastalarda daha sik gordlur. Spinal kord
yaralanmasina bagh paraplejisi olan, kingi olan, yogun
bakim Unitelerinde yatan, kronik hastalik nedeniyle hasta-
nede yatis slresi uzamis olan hastalar daha fazla risk altin-
dadir. Basi yarasi gelisiminde rol oynayan diger faktorler;
ileri yas, paralizi, uzamig immobilizasyon, siddetli malnut-
risyon, alblimin, hemoglobin dizeylerinin normalin altinda
olmasi, inkontinans ve enfeksiyondur (2). Basincin siddeti
kadar suresi de basi yarasi olusumunda etkilidir.

Bas! yaralari, hastalarin yagsam kalitelerini azaltir. Hasta-
nede yatis surelerini uzatir. Saglik sistemindeki maliyeti
arttirir. Bu nedenle hastalara bakim verenlerin yeterli bilgi-
ye sahip olmalari hastaligin tedavisinde ve énlenmesinde
oldukca 6nemlidir. Surekli bakim gerektiren bu hastalik-
ta hasta yakinlarinin da hastalikla ilgili bilgi sahibi olmasi
beklenmektedir. Hastanede yatan hastalarda basi yarala-
rini dnlemeye yonelik hemsirelerin bilgi dlizeyini degerlen-
diren calismalar yapilmistir (3) ancak hasta yakinlarinin
bilgi dizeyini degerlendiren calisma bulunmamaktadir. Bu
calismanin amaci basi yarasi hastalarina bakim veren has-
ta yakinlarinin hastalikla ilgili bilgi seviyesini ve farkindalk
derecesini belirlemektir.

GEREC ve YONTEMLER

Bu arastirmada, basi yarasi hastalarina bakim veren kisile-
rin basi yaralarina iligkin bilgi ve farkindalik diizeyini belir-
lemek icin nedensel betimsel tarama modeli kullaniimigtir.

Betimsel arastirmalar en cok anket ile gerceklestirilir. Bir
konuda belli bir isi yapan bir kesimin konu ile ilgili bilgisini

6lgcmek icin kullanilabilecek en uygun yéntem bilgi testleridir
(4). Bu amacla basi yarasi hastalarina bakim veren kisiler
icin bilgi testi hazirlanmigtir.

Calismaya, 1 Eylil-31 Aralik 2022 tarihleri arasinda Saglik
Bakanligi Evde Saglik Hizmetleri birimi biinyesinde takip ve
tedavisi yapilan, basi yarasi hastalarina en az 1 yil birebir
bakim veren, 18 yagindan buyuk 120 kisi katildi. Katilim-
cilarin tamamina onam formu imzalatilarak izin alinmis ve
arasgtirma hakkinda bilgi verilmistir.

Anket sorular her birinin puan degeri 10 olan ve “evet”,
“hayir”, “fikrim yok” seceneklerini iceren toplam 10 madde-
den olusmaktaydi. M1, M5, M6, M7, M8 ve M10 madde-
lerine “Evet”; M2, M3, M4 ve M9 maddelerine ise “Hayir’
cevaplan verildiginde dogru olarak kabul edilmigtir. Buna
gbre bilgi puani 100 UGzerinden hesaplandi. Minimum bilgi
puani 0, maksimum bilgi puani 100 olarak degerlendirildi.
Dogru cevap sayisi arttik¢a bilgi puani da artmaktaydi.

Verilerin Analizi

Veriler Statistical Package for the Social Sciences (SPSS)
26.0 Statistics Paket Programi ile analiz edildi. Paramet-
relerin normal dagihma uygunlugu Kolmogorov-Smirnov
ve Shapiro Wilk testleri ile degerlendirildi. Bakim verenle-
rin basi yaralarina yénelik bilgisi puanlarinin dagilimi Sekil
1’te verilmistir. Bakim verenlerin demografik 6zellikleri ve
basi yarasini édnleme ve tedaviye yonelik bilgileri sayi, yiz-
de, aritmetik ortalama ve standart sapma hesaplamalari

Histogram

Frekans

Toplam_puan

Sekil 1: Bakim verenlerin basi yaralarina yonelik bilgisi
puanlarinin dagilimi.
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ile deg@erlendirildi. Cinsiyete gore farkin analizi icin iliskisiz
Orneklemler t testi, slireye gore farkin analizi igin iligkisiz
orneklemler igin tek yonli varyans analizi (One Way ANO-
VA), yas ile bakim verenlerin basi yaralarina yonelik bilgi
seviyesi arasindaki iligki icin ise Pearson momentler carpi-
mi korelasyon katsayisi testi yapild.

Maddelerin guglik dizeyleri icin 6lgut olarak; 0-%39 zor,
%40-%60 orta glclikte ve %61-%100 kolay olarak deger-
lendirildi.

BULGULAR

BasI yarasi bakimi yapan Kkisilere ait sosyo-demogra-
fik 6zellikler Tablo 1’de gdsterilmistir. Basi yarasi bakimi
yapan kisilerin %70,8’ inin (85 kisi) kadin ve %29,2’sinin (35
kisi) erkek oldugu goértlmastur.

Bakim veren kisilerin yas ortalamasi 40,57 idi (min 19-maks
74). Bakim yapan kisilerin %28,3’U (34 kisi) 18-29 yas arasi,
%25’ (30 kisi) 30-39 yas arasl, %17,5'i (21 kisi) 40-49 yas
arasi ve %29,2’si (35 kisi) 50 yas ve Uzerindeydi. Basi yara-
sI bakimi yapan kisilerin %76,7’sinin (92 kisi) egitim seviye-
si ortaokul ve altindaydi. %16,7’si (20 kisi) lise , %6,7’si (8
kisi) ise Universite mezunuydu. Bakim verenlerin %60’ (72
kisi) ev hanimi, %16,7’si (20 kisi) emekli ve %23,3’0 (28
kisi) calisand.

Bakim verenler genellikle hastalarin kendi kizlariydi ve bu
oran %43,3 (52 kisi)til. ikinci sirada gelinleri %27,5 (33
kisi), U¢lincl sirada ise hastalarin eglerinin %16,7 (20 kisi)
bakimi Ustlendigi gérilmekteydi. Katihmcilarin basi yarala-
rina yonelik bilgi dizeylerinin ortalamasi 43,33+13,68 puan
olarak belirlendi. Basi yarasi ile ilgili bilgi dizeyini deger-
lendiren anket sorularina verilen cevaplarin dagihmi Tab-
lo 2’de g6sterilmistir. Tablo 2 incelendiginde M1, M4, M6,
M10 maddelerinin kolay, M2, M3, M5, M7 maddelerinin zor,
M8'in ise orta guclikte oldugu ifade edilebilir. En kolay mad-
de %77,5 oraninda dogru cevap verilen M10, en zor madde

ise %12,5 oraninda dogru cevap verilen M3’tQ.

Basi yarasi bakimini verenlerin %65,8’i dekulbit Ulseri teri-
minin, yatak yarasi ve basi yarasi ile es anlaml oldugunu,
%72,5'i sik pozisyon degisiminin basi yaralarinin énlenme-
sinde etkin oldugunu, %57,5’i enfeksiyon tedavisinin basi
yaralarinin temel ilkelerinden oldugunu, %77,5’i basi yara-
larinin bakiminda yaranin idrar ve digki temasindan korun-

Tablo 1: Basi yarasi bakimi yapan kisilerin sosyo-demografik
Ozelliklerine ait bulgular.

Bulgular Sonug (n=120)
Cinsiyet Kadin 85 (70,8)
n (%) Erkek 5 (29,2)
18-29 yas 4 (28,3)
Yas 30-39 yas 0 (25,0)
n (%) 40-49 yas 1(17,5)
50 yas ve Uzeri 35 (29,2)
Ort.+S.S (Min.-Max.) 40,57113 84 (19-74)
Egitimsiz 2(10,0)
Egitim ilkokul (34 2)
diizeyi Ortaokul 9 (32,5)
n (%) Lise 20 (16,7)
Universite 8 (6,7)
Ev hanimi (60,0)
r?%ek Emekli (16,7)
Calisan 8 (23,3)
Kiz cocugu (43,3)
Yakinhk  Gelin 33 (27,5)
Derecesi Es (16,7)
n (%) Erkek cocugu 7 (5,8)
Diger (6,7)

Tablo 2: Basi yarasi ile ilgili bilgi dizeyini degerlendiren anket sorularina verilen cevaplarin dagihmi.

Maddeler Evet n (%) Hayir n (%) Fikrim yok n (%)
1. Dekubit Ulseri, yatak yarasi basi yarasi ile es anlaml kullaniimaktadir 79 (65,8) 27 (22,5) 14 (11,6)
2. Basi yarasi sadece yatalak hastalarda géraldr 91 (75,8) 7 (14,1) 12 (10)
3. Cerrahi tedaviden sonra basi yaralari tekrarlamaz 100 (83,3) 15 (12,5) 5(4,1)
4. Derinin nemli tutulmasinin basi yaralarini dnlemede etkinligi yoktur 38 (31,6) 78 (65) 4 (3,3)
5. Beslenme bozuklugu basi yarasi olusumunda bir risk faktértdur 41 (34,1) 62 (51,6) 17 (14,1)
6. Sik pozisyon degisimi basi yaralarinin énlenmesinde etkindir 87 (72,5) 24 (20) 9 (7,5)
7. Basl yaralarinda yara bakim trGnlerinin kullaniimasi pansuman sikhgini azaltir 26 (21,6) 81 (67,5) 13 (10,8)
8. Enfeksiyon tedavisi basi yaralarinin temel ilkelerindendir 69 (57,5) 27 (22,5) 24 (20)
9. Kemik c¢ikintilarinin Gzerinde basi yarasi olusmaz 53 (44,1) 8 (6,6) 59 (49,1)
10. Basi yaralarinin bakiminda yara idrar ve diski temasindan korunmalidir 93 (77,5) 24 (20) 3(20,5)

Not: M1, M5, M6, M7, M8 ve M10 sorularina evet, M2, M3, M4 ve M9 sorularina hayir cevaplari verildiginde dogru olarak kabul edilmistir.
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Basi Yaralarinda Bakim Verenlerin Hastalikla ilgili Farkindalik Diizeyi

masi gerektigini ve %65’i derinin nemli tutulmasinin basi
yaralarini 6nlemede etkili oldugunu dogru cevaplamisti.
Ancak bakimini verenlerin % 75,8’i basi yarasinin sadece
yatalak hastalarda gérildiguna, %83,3’U cerrahi tedaviden
sonra basi yaralarinin tekrarlamayacagini, %51,6’s1 beslen-
me bozuklugunun basi yarasi olusumunda bir risk faktora
olmadigini, %67,5’i basi yaralarinda yara bakim Urinleri-
nin kullaniimasinin pansuman sikligini azaltmadigini ve
%44,1’i ise kemik c¢ikintilarinin Uzerinde basi yarasi olus-
madigini yanhs cevaplamisti.

Bakim verenlerin basi yaralarina yonelik bilgisinin cinsiyete
gore karsilastirlmasi amaciyla iligkisiz érneklemler t testi
yapiimistir. Basi yaralarina yénelik bilgi puanlari cinsiyetle-
rine gore anlamli farklilik géstermiyordu ( p = 0.819). Kadin
ve erkek katihmcilar benzer bilgi diizeylerine sahipti. Bakim
verenlerin basi yaralarina yoénelik bilgi puan ortalamalarinin
bakim verdikleri streye gore farkini incelemek amaciyla ilis-
kisiz érneklemler icin tek yénlu varyans analizi (One Way
ANOVA) yapilmistir.

Bakim verme slrelerine gére bilgi puan ortalamalari 32,73
ile 57,65 arasinda degismekteydi. Bakim verme siresine
gbre bakim verenlerin basi yaralarina yénelik bilgi puan
ortalamalarinin anlaml farkhlik gdsterdigi goértlmektedir,
[F(2-119) = 89.315, p < 0.05].

Basi yaralarina yonelik bilgi puanlari ile yaslari arasindaki
iliskinin incelenmesi amaciyla Pearson momentler carpimi
korelasyon katsayisi hesaplanmigtir.

Bakim verenlerin yaslar ile basi yaralarina yénelik bilgi
puanlari arasinda anlamli iligki bulunmadigr géralmustur (r
=-,098, p >0. 05). Buna gdére bakim verenlerin yaslar basi
yaralari konusundaki bilgi diizeyinde etkili degildir.

TARTISMA

Avrupa basing Ulserleri danisma paneli (EPUAP) tarafin-
dan basi yaralari; basing ya da surtinmenin neden oldu-
gu genellikle kemik ¢ikintilarinin Gzerinde goézlenen deri ve
deri alti doku hasari olarak tanimlanmaktadir (5).Ortalama
60-70 mmHg’lik bir basing yaklasik alti saat icinde basi
yarasi olusturmak i¢in yeterlidir.

Basi yaralari, 6zellikle yataga bagimli, mobilize olamayan
hastalarda mortaliteyi artiran, hastanede kalis suresini uza-
tan ve maliyeti ylksek olan bir saglik sorunudur (6). Ayrica
sosyal ice ¢cekilme gibi psikolojik problemlere de neden ola-
bilir.

Dekubit Ulseri, basi yarasi, yatak yarasi es anlamlidir. En
6nemli fizyolojik etken basing oldugundan basi yarasi en iyi
tanimlayici terimdir. Sakrum, topuklar, iskium ve trokanter
gibi bolgelerde basi yaralarina sik rastlanir (7).

Basi yarasi gelisimi yasin ilerlemesiyle birlikte artmaktadir
(8). Basi yaralarinin yaklasik %70’ini 65 yasinin Ustinde

erigkin hastalar olusturmaktadir (9). Paraplejik ve yogun
bakim hastalarinda da oldukca sik gériimektedir. Paraplejik
hastalarda basi yarasi gelisme insidansi normal populasyo-
na goére 10 kat fazladir (10). Spinal kord yaralanmasi olan
hastalarin %90’indan fazlasinda basi yarasi gelisebilmek-
tedir (11).

ilerleyen yasla birlikte deri turgorunda ve serum alblimin
dizeyinde azalma, mental durumun bozulmasi, beslenme
sorunlari, hareket azligi basi yarasi gelismesinde rol oyna-
yan faktdrler arasinda sayilabilir.

Basi yarasi icin risk tagiyan hastalarin bakiminda éncelik-
le sistemik problemler duzeltiimelidir. Konservatif tedavide
genel prensip, noktasal basinglari azaltmak, dizenli olarak
hastaya pozisyon vermek, eklemleri duzenli hareket ettir-
mek, yaranin gayta ya da idrarla bulasini engellemek ve
enfeksiyonla micadele etmektir. Yagli hastalarda idrar ve
digki inkontinans1 maserasyona neden olarak dekiibit tlseri
gelisimine neden olmaktadir. Katilimcilar %77,5 oraninda
bu bilgiyi degerlendiren soruya dogru cevap vermislerdir.

Glnumizde yara bakiminda kullanilan pek ¢ok modern
Urin bulunmaktadir. Temizleyici solusyonlar, debride edi-
ci ajanlar ve yara ortlleri bunlardan bazilandir. Hasta igin
uygun yara bakim Uriini sec¢iminde; Urlnln fazla eksudayi
uzaklastirabilecek, etkili drenaj saglayabilecek ve kuvvetli
absorban 6zellikte olmasina dikkat edilmelidir (12). inkonti-
nans iligkili dermatit gelisme riski yuksek hastalarda bariyer
kremler kullaniimahdir. Yara értiilerinin kullanimi pansuman
sikligini azaltmakta ézellikle evde bakimi yapilan hastalar-
da blyUk kolaylik saglamaktadir. Anket cevaplarinin deger-
lendirmesine gdére bakim verenlerin guncel yara bakim
Urtinleri hakkinda pek fazla bilgiye sahip olmadiklari anla-
siimaktadir.

Bir kez gelistikten sonra basi yarasinin tedavisi ¢ok uzun
ve masrafll bir slrectir. Bu hastalarda dncelikle basi yarasi
gelisimini dnlemeye ybnelik uygulamalar yapilmalidir. Basi
yarasi gelisimi, énleyici uygulamalarla ilgili ihmalin ve bakim
kalitesinde yetersizligin bir géstergesi olarak kabul edilmek-
tedir (13). Korunma ve énlemenin en kolay ve en ucuz teda-
vi oldugu bir gergektir.

Basi yaralarn Ulkemizde héaléa ylksek oranlarda gértlmek-
tedir. Akut durumlarda yeni Ulser gelisme potansiyelinin
insidansi %4-%38 arasinda degisir (14). Yogun bakim uni-
telerinde insidans %56’ ya kadar ¢ikabilir (15). Basi yarala-
rinin cerrahi tedavisinde niiks orani % 95 olarak bildirilmistir
(16).

Bu nedenle risk altindaki hastalarda basi yarasi gelisiminin
o6nlenmesi 6nem arz etmektedir. Erken dénemde uygula-
nan 6nlemeye yonelik tedbirlerle basin¢ yarasi gelisiminin
Onuine gecilebilecegi ve bakim maliyetinin azaltilabilecegi
yapilan calismalarda belirtiimistir (17). Bu baglamda basi
yaras! hastalarinin bakimiyla ilgilenenlere buyuk sorum-
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luluk dismektedir. Bu nedenle biz de ¢calismamiz da basi
yaras! hastalarina bakim verenlerin hastalkla ilgili bilgi
dlzeylerini degerlendirmeyi amacladik ve ¢alismanin sonu-
cunda bakim verenlerin bilgi dizeyinin ortalamanin altinda
oldugunu tespit ettik.

Basi yarasi gelistiginde yaranin iyilesmesini saglamak ve
tekrarlanmasini 6nlemek icin hastaya bakim verenlerin
bilinglendiriimesi gerekmektedir. Bu hastalarin bakimin-
da rol alan kisiler hastaya pozisyon verme ve yara bakimi
konusunda egitilmelidir. Bu kisilere dnerilen egitim icerikleri;
vucut bélgelerinin degerlendirilmesi, ciltteki degisikliklerin
saptanmasi ve bakimi ile basi azaltma yéntemlerinin uygu-
lanmasini kapsamalidir. Bu égretiler dogrultusunda basing
yarasinin olusumunu engellemeye ydnelik koruyucu 6nlem-
lerin uygulanabilmesi son derece 6nemlidir. Bilgi dizeyi ne
kadar yUksek olursa verilen bakim da o kadar kaliteli olur.
Riskli hastalarda sik araliklarla derinin nemlendiriimesi;
inkontinans, ter ya da yaradan sizan akintiya bagh islakli-
gin gideriimesi, hastaya sik pozisyon degisikligi yapiimasi,
hastanin iyi beslenmesi, basincin etkilerini azaltan Grtnlerin
kullanilmasi gerekmektedir. Bu hususlara dikkat edilmesi
ve hasta yakinlarina bu konular hakkinda egitim verilmesi
halinde basi yarasi sikligi giderek azalacaktir.

Sonug olarak; basi yaralarinin énlenmesi icin hastalara
bakim verenlerin hastalik hakkinda bilin¢lendiriimesi ve far-
kindaligin artiriimasi son derece 6nemlidir. Bakim verenle-
rin egitiimesiyle hastaligin tedavisi ve énlenmesinde daha
basaril sonuclar elde edilecegi kanisindayiz.
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Atrial Fibrilasyonu Olan Iskemik Serebrovaskiiler iInme Gegirmis
Hastalarda Rekiirren Serebrovaskiiler inme ile Kirmizi Kan
Hiicresi Dagilim Genisligi Arasindaki Iliski

The Relationship Between Recurrent Cerebrovascular Stroke and Erythrocyte
Distribution Width in Atrial Fibrillation Patients with Cerebrovascular Stroke
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Bu makaleye yapilacak atif: Cakir MO. Atrial fibrilasyonu olan iskemik serebrovaskiiler inme gegirmis hastalarda rekiirren serebrovaskiiler inme ile
kirmiz1 kan hiicresi dagilim genisligi arasindaki iliski Med ] West Black Sea. 2023;7(2):161-166.

Sorumlu Yazar 62

Mustafa Ozan Gakir Amag: Atriyal fibrilasyon tromboembolik olaylara sebep olan bir sik gérillen bir aritmi taridr.
E-posta Kardiyoembolik inme 6nemli bir morbidite ve mortalite nedenidir. Kirmizi kan hicresi dagilim genigligi
mozancakir@yahoo.com (KDG, ‘Red blood cell distribution width:RDW), kronik inflamasyon ve ylksek oksidatif stres durumunda

artabilen bir belirtectir. Calismamizda akut iskemik inme gegiren atriyal fibrilasyon hastalarinda KDG
duzeyi ile tekrarlayan erken serebrovaskiler inme sikligi arasindaki iliskiyi incelemek amaglandi.
Gere¢c ve Yéntemler: iskemik inme tanisi alarak néroloji servisine yatis yapilan, kardiyoloji
konslltasyonu esnasinda elektrokardiyografisinde atriyal fibrilasyon saptanan hastalar calismaya
dahil edildi. Hastalarin kronik hastalik durumu, kullanilan ilaglar, yatis sirasinda rutin yapiimis olan kan
tetkikleri, ekokardiyografi bulgular kayit altina alindi. Hastalar 3 ay stiresince takip edildi.

Bulgular: Calismaya dahil edilen 164 hastanin yas ortalamasi 73,6 + 9,3 idi. Hastalarin 97’si (%59,1)

Gelis Tarihi kadin, 67’si (%40,9) erkek cinsiyette idi. Doksan gunlik takip sonucunda 31(%18,9) hastanin tekrarla-
12.08.2023 yan iskemik inme gegirdigi saptandi. Tekrarlayan inme gegirenler ile gecirmeyenler arasinda yas, cinsi-
Revizyon Tarihi yet, kronik hastalik, dislipidemi, sigara kullanimi, ejeksiyon fraksiyonu, CHA2DS2-VASc skoru, NIHHS
18.08.2023 Skoru duzeyleri, serum CRP dizeyleri, kan trombosit sayisi arasinda istatistiksel olarak anlamli fark
Kabul Tarihi s?ptanmazken; KDG dUzeer]'i (14,.6 : 1,4 \(s 13,3"1 0,.8). tekrarlaygn inme gegiren uhastalardva. dahg
18.08.2023 yiksek saptandi (p <0,001). Iskemik inme risk faktorlerinin dahil edilerek uygulandigi cok degiskenli

lojistik regresyon analizi modelinde; KDG seviyelerinin (OR: 3,125; %95 GA: 2,088-5,5603; P < 0,001)
bagimsiz olarak tekrarlayan inme riskini artirdigi goraldi.

Sonuc: KDG serebrovaskiler inme gegirmis atriyal fibrilasyon hastalarinda 90 giin icinde tekrarlayan
serebrovaskuler inme gérilmesini 6ngérmede 6nemli biyobelirteclerden biri olarak kullanilabilir. Benzer
hastalarda siklikla bakilan kan KDG diizeyinin prognoz agisindan degerlendiriimesi nerilir.

Anahtar Soézciikler: Atriyal fibrilasyon, inme, eritrosit indeksleri

ABSTRACT

Aim: Atrial fibrillation is a common type of arrhythmia that causes thromboembolic events. Cardioembolic
stroke is an important cause of morbidity and mortality. Red blood cell distribution width (RDW) is a
marker that can increase in chronic inflammation and high oxidative stress. In our study, we aimed to
examine the relationship between the RDW level and the frequency of recurrent early cerebrovascular
stroke in atrial fibrillation patients who had acute ischemic stroke.

S eser “Creative Commons Amit| Material and Methods: Patients who were admitted to the neurology service with the diagnosis of
SayriTicari-4.0 Uluslararast Lisanst . 8 P . ) ) . )
ile lisanslanmistir. ischemic stroke and had atrial fibrillation in their electrocardiography during the cardiology consultation
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were included in the study. The patients' chronic disease status, medications used, routine blood tests during hospitalization, and
echocardiographic findings were recorded. The patients were followed for 3 months.

Results: The mean age of 164 patients included in the study was 73.6 + 9.3 years. Ninetyseven (59,1%) of the patients were female and 67
(40,9%) were male. As a result of the 90-day follow-up, 31 patients (18.9%) had recurrent ischemic stroke. While there was no statistically
significant difference between age, gender, chronic disease, dyslipidemia, smoking, ejection fraction, CHA2DS2-VASc score, NIHHS score
levels, serum CRP levels, blood platelet count between those who had recurrent stroke and those who did not; RDW levels (14.6 + 1.4 vs
13.3 +0.8) were found to be higher in patients with recurrent stroke (p <0.001). In the multivariate logistic regression analysis model, in which
ischemic stroke risk factors are included; RDW levels (OR: OR: 3.125 ; 95% GA: 2.088 —5.5603; p < 0.001) were found to independently
increase the risk of recurrent stroke.

Conclusion: RDW can be used as one of the important biomarkers in predicting recurrent cerebrovascular stroke within 90 days in atrial
fibrillation patients who have had a cerebrovascular stroke. It is recommended to evaluate the blood RDW level, which is frequently checked

in similar patients, in terms of prognosis.
Keywords: Atrial fibrillation, stroke, erythrocyte indices

Atriyal fibrialasyon (AF), diunya capinda 33 milyon kisi-
yi etkileyen bir kalp ritmi bozuklugu olup 3 ile 5 kat artmig
inme riski olusturmaktadir (1). AF prevalansi, <55 yasindaki
yetigkinler arasinda %0,1 iken, 80 yas Ustu popullasyonda
%10’a ylkselmektedir (2).

inme, diinyada énde gelen morbidite ve mortalite neden-
lerinden biridir. Amerikan Kardiyoloji Dernegi’ne gére inme
sonrasi 6lum orani 30 gunde %10,5, 1 yilda %21,2, 5 yilda
%39,8 ve yasamin sonunda %58,4’e kadar degismektedir
(3,4).

iskemik inme, serebral dolasimin aterosklerozu, serebral
kiicuk damarlarin ttkanmasi ve kardiyak emboli gibi cesitli
nedenlerden kaynaklanabilir (5). Bu nedenler arasinda kar-
diyoembolik inme 6zellikle énemlidir. Kardiyak emboli, diger
iskemik inme alt tiplerinden daha siddetli felglere sebep olur
(6). Genel inme insidansindaki azalmaya ragmen, kardiyo-
embolik inmeler gelismis Ulkelerde son yillarda tg kat artis
gostermistir (7). Demografik degisiklikler ve artan yasam
beklentisi g6z dniine alindiginda da kardiyak emboli riskinin
diustk ve orta gelirli Ulkelerde de daha yaygin hale gelmesi
olasidir. iskemik inme geciren hastalarda rekiirren inme sik-
liginin arttigr géralmastar (8).

Kirmizi kan hicresi dagihm genigligi (KDG), yaklasik
115 gunluk émri boyunca dolasan ayni hicre igin ve bir
hicreden digerine degisen bireysel kirmizi kan hicresi
hacimlerindeki degisimi 6lger. Kirmizi kan hucresi dagilim
genigligi rutin bir tam kan sayimi testinin standart bir bile-
senidir. Vaskuler hastaliklarda inflamasyon sureci, oksida-
tif stres ve endotel disfonksiyonunda potansiyel olarak yer
alan biyobelirteclerden biridir ve dolagimdaki eritrositteki
boyut degisimini gosterir. Uzun yillardir KDG, klinik ortam-
da anemi tanisinda ayirt edici bir parametre olarak kullanil-
maktadir. Son zamanlarda KDG, vaskiler hastaliklarda bir
biyobelirte¢ olarak ortaya ¢cikmistir (9). Ayrica beyin dokusu
nekrozuna yanit olarak kullanilabilen bir inflamasyon biyo-
belirteci olmasi agisindan ilgi uyandirmaktadir.

Birka¢c potansiyel mekanizma ile KDG ile inme sonrasi
prognoz arasindaki iligki agiklanabilir. ik olarak inflamas-
yon ve oksidatif stres durumunda, artan KDG diizeyleri kot
prognoz iliskili saptanmistir (10). ikincisi, artan KDG diizey-
lerinin, kanin oksijen doygunlugu ile ters orantili oldugu
gorilmastir. Artan KDG degerinin, beyindeki oksijenizas-
yon kisithhgini indirekt olarak gdsterebildigi; fel¢ gelisimi ve
kétulesmesi agisindan biyobelirte¢ olarak kullanilabilecegi
yonlnde arastirmalar mevcuttur (2,11,12).

Bu nedenlerle akut iskemik inme geciren atriyal fibrilasyon
hastalarinda KDG duzeyi ile tekrarlayan erken serebrovas-
kiler inme sikhg arasindaki iliskiyi incelemeyi amagladik.

GEREC ve YONTEMLER

Zonguldak Biilent Ecevit Universitesi Klinik Arastirmalar
Etik Kurulu'ndan etik onay (protokol no: 2017-99-20/09)
alindiktan sonra ¢alismaya baslandi. Calismamiza 2017 ve
2018 yillar arasinda Zonguldak Ataturk Devlet Hastanesi
acil klinigine basvurarak iskemik inme tanisi alan, kardiyo-
loji konsultasyonu esnasinda elektrokardiyografisinde atri-
yal fibrilasyon saptanan, non-vitamin K oral antikoagulan
tedavisi alan (yeni tani atriyal fibrilasyon tanisi konulanlarda
taburculuk 6ncesi baslanan), erigkin, non-valviler atriyal
fibrilasyon hastalari dahil edildi. Yazil ve s6zli olarak ken-
disinden veya varisinden calismaya katiimay kabul ettigine
dair bilgilendirilmis onam formu alindu.

Akut iskemik inme, gérintileme metodlari ile akut infark-
tus kaniti olan fokal beyin iskemisinin neden oldugu ani
nérolojik disfonksiyon olarak tanimlandi. Atriyal fibrilasyon,
bir EKG kaydinda belgelenen, 30 saniyeden uzun suren,
dizensiz, p dalgalarinin izlenmedigi supraventrikller ritm
olarak olarak tanimlandi.

Calismadan hari¢ tutulma kriterleri ise:
1. Paroksismal atriyal fibrilasyon saptanmasi,

2. Hastane yatigi suresince hematolojik hastalik saptan-
masi veya ge¢cmiste hematolojik hastalik éykusu, hasta-
ne yatigi esnasinda akut hemoraji gelismesi,
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3. Aktif kanser 6ykUsu veya basvuru esnasinda saptanma-
sl,

4. Bag dokusu hastaligi, inflamatuar barsak hastaligi veya
son 2 aydir kan transflizyonu veya antienflamatuar ilag
(sistemik steroidler, immunsupresif ilaglar) ile tedavi
Oykusd,

5. Ciddi renal veya hepatik disfonksiyonu olarak kabul edil-
di.

Tum hastalara ekokardiyografi yapildi. Ekokardiyografik
degerlendirme VIVID 7 Kardiyovaskuler Ultrason Siste-
mi (Vingmed-General Electric, Horten, Norveg) ile yapildi.
Ekokardiyografik 6lcumler sol yana yatar pozisyonda yapil-
di. Parasternal uzun ve kisa eksen, apikal a¢i gibi standart
gorintileme pencereleri kullanildi. Ejeksiyon fraksiyonu
modifiye Simpson yéntemiyle 6l¢lldi. Tim ekokardiyogra-
fik gértintuler deneyimli tek bir kardiyolog tarafindan deger-
lendirildi ve ekokardiyografi raporlari kayit altina alindu.

Tum hastalardan 12 saatlik aclik sonrasi ven6z kan érnek-
leri alindi. Tam kan sayimi icin kan 6rnekleri EDTA iceren
tuplere yerlestirildi. Kan hucre cesitleri otomatik kan sayim
cihazi olan Beckman Coulter AU 2700 Plus (Beckman Coul-
ter, Tokyo, Japonya) ile tespit edildi.

Hastane kayitlarindan veya hastalardan anamnez alinarak
kronik hastalik durumu(6zellikle aterosklerotik kardiyovas-
kiler hastalik -kardiyoembolik risk faktorleri), kullanilan
ilaglar, yatig sirasinda rutin yapilmis olan kan tetkikleri ve
hastalarin iletisim bilgileri kayit altina alindi. Hastalar teda-
vileri standart kardiyoloji ve néroloji uluslararasi tedavi kila-
vuz tavsiyelerine uygun olarak diizenlendi.

Prospektif olarak gerseklestirilen bu calisma boyunca tabur-
cu olabilen tim hastalar rutin kardiyolojik kontrollere ¢ag-
rilarak veya telefon vizitleri ile 3 ay slresince takip edildi.
Gecici iskemik atak veya iskemik inme ¢alismanin sonlanim
noktasi olarak kabul edilerek tekrarlayan iskemik inme bas-
g altinda siniflandirildi.

Calisma protokoll yerel etik kurul tarafindan onaylanmis,
her hasta igin yerel uygulamaya goére sézli ve yazil bilgi-
lendirilmis onam alinmistir. Calisma, Helsinki Bildirgesi ilke-
lerine uygun yuratalmustar.

istatistiksel Analiz

Degiskenlerin normal dagilima uygunlugu gérsel (histog-
ram ve olasilik grafikleri) ve analitik (Kolmogorov-Smirnov/
Shapiro-Wilk testleri) kullanilarak incelendi. Normal dagi-
hm gdsteren degiskenler, Student t testi kullanilarak kar-
silastirildi ve normal dagilim gdstermeyen degiskenler icin
Mann-Whitney U testleri kullanildi. Gruplar arasindaki kate-
gorik degiskenlerin karsilastiriimasi Pearson Ki-kare testi
ve Fisher Kesin Ki-kare testi kullanilarak yapildi.

Calisma gruplari, tekrarlayan iskemik inme varligina veya
yokluguna gére tanimlandi. Ana amag olarak tekrarlayan
iskemik inme olusumunu artirdigi kendi calismamizda géruil-
mus olan veya daha énce uluslarasi kabul gérmus, genis
kohort calismalari ile reklrren iskemik veya kardiyovas-
kiler risk artisina yol actigi kanitlanmis olan risk faktérleri
incelendi. Tekrarlayan iskemik inme olusumu icin olasi risk
faktorlerinin oranini tahmin etmek igin tek degiskenli lojis-
tik regresyon analizleri yapildi. Calismamizda RDW diizeyi
disinda tek degiskenli bir modelde p< 0.20’de saptanan bir
klinik parametre saptanmamasi tzerine tekrarlayan iskemik
inme olusumu ile ilgili bagimsiz risk faktdrleri modele ekle-
nerek coklu lojistik regresyon analizleri uygulandi. En uygun
modeli secmek icin backward stepwise ydntemi kullanildi.

Sonuglar %95 gliven araliginda degerlendirildi ve tim kar-
silagtirmalar igin p< 0.05 anlamli kabul edildi. istatistiksel
analizler, Windows icin Statistical Package for the Social
Sciences (SPSS) suriim 20 (IBM Corp., Armonk, NY, ABD)
kullanilarak yapildi.

BULGULAR

Calismaya toplam 164 hasta dahil edildi. Hastalarin 97’si
(%59,1) kadin, 67’si (%40,9) erkek cinsiyette idi. Yas orta-
lamasinin 73,6 + 9,3 oldugu idi. Hastalarin 143’Gnln (%87)
kadin, hipertansiyon, 76’sinin (%46) diyabetes mellitus,
10’'unun kalp yetesizligi, 55'inin (p=33) hiperlipidemi tanisi
mevcuttu. %40’Inda (n=66) sigara 6ykusi vardi. Hastala-
rin ortalama KDG dizeyleri 13,6 +1,07, trombosit 6lcimi
233.376 (190.000-480.000) olarak saptandi.

Hastalarin 90 gunlik takipleri sonucunda 31 hastanin
(%18,9) tekrarlayan iskemik inme gecirdigi goruldi. Has-
talar rekurren inme gecirip gecirmeyenler olarak siniflan-
dinldiginda; rekirren inme gecirenlerle gecirmeyenler
arasinda yas (p=0,787), cinsiyet (p=0,841), hipertansiyon
(p=0,988), konjestif kalp yetersizligi (0,402), ejeksiyon
fraksiyonu (p=0,430), diabetes mellitus (p=0,344), kronik
obstruktif akciger hastaligr (p=0,402), koroner arter has-
talgl (p=0,813), CHA,DS,-VASc skoru ( p=0,704), sigara
kullanim aligskaligi (p=0,535), dislipidemi (p=0,704), NIHHS
Skoru duzeyleri (p=0,693), serum CRP dizeyleri (p=0,312),
kan trombosit sayisi (p=0,322) arasinda istatistiksel olarak
anlaml fark saptanmadi. RDW duzeyleri (14,6 +1,4vs 13,3
+ 0,8) rekurren inme geciren hastalarda, gecirmeyenlere
gbre istatistiksel anlamli olarak yUksekti (p<0,001) (Tablo

1).

Rekurren inme gecirme riski acisindan olasi risk faktorleri-
nin oranini tahmin etmek icin tek degiskenli lojistik regres-
yon analizleri yapildi. Olasi risk faktérlerinin tek degiskenli
regresyon analizinde sadece KDG dulzeyinin tekrarlayan
inme riski ile iligkili oldugu goéruldi. Ancak tip literatlirin-
de cok kez kanitlanmis (diyabetes mellitus, koroner arter
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hastaligi gibi) tromboemboli ve rekurren iskemik inme risk
faktorleri, univariate analizde anlamli olmamasina ragmen
coklu lojistik regresyon regresyon analizine tekrar dahil edi-
lerek analiz tekrarlandi. Regresyon analizinde kalp yeter-
sizligi, hipertansiyon, diyabetes mellitus gibi klinik tablolar,
CHA2DS2-VASc skoru igerisindeki skorlamaya bulyuk etki
gosterdiginden; istatistiksel anlamda multicollinearity hata-
sina yol agmasinin engellenmesi amaciyla ¢ok degiskenli
analize dahil edilmedi.

Hipertansiyon, diabetes mellitus, kalp yetersizligi, koroner
arter hastaligi, KDG duzeylerini iceren c¢oklu lojistik regres-
yon analizi modelinde; KDG seviyelerinin (OR: 3.125 ; %95
GA: 2,088 —5,5603; p< 0,001) bagimsiz olarak tekrarlayan
inme riskini artirdigi goéraldu (Tablo 2).

TARTISMA

Calismamiz sonucunda serberovaskiler inme gegirmis atri-
yal fibrilasyon hastalarinda, hastane bagvurusunda 6élcllen
artmis bazal KDG diizeylerinin diger iskemik inme risk faktor-
lerinden bagimsiz olarak ilk 90 giinde tekrarlayici inme riskini
artirdigr géruldu. Calismamiz atriyal fibrilasyon gibi trombo-
emboli olusturma riski yiksek bir hasta grubunda yapilmgtir.
Atriyal fibrilasyon sik goérilen bir aritmidir. Tromboembolik
olaylar AF’nin sebep oldugu morbidite ve mortalitenin baslica
sebebidir. iskemik inme ve 6lim riskini artirir (13). AF’li has-
talarda iskemik inme riski 5-7 kat daha fazladir (14). Calis-
mamizda erken dénemde tekrarlayan iskemik inme sikhginin
literatlire oranla fazla olmasinin, atriyal fibrilasyon gibi 6zel
bir hasta grubunu icermesi nedeniyle oldugu distnilmustar.

Tablo 1: Tekrarlayan inme geciren ve gegirmeyen atriyal fibrilasyon hastalarinin temel 6zellikleri.

90 giin icinde tekrarlayan inme

90 giin icinde tekrarlayan inme

Parametreler gecirmeyenler (n=133) gecirenler (n=31) P

Yas,* [yil, medyan (Min.-Maks.)] 74 (45-89) 78 (56-95) 0,787
Kadin cinsiyet 78 (%58,6) 19 (%61,3) 0,841
Hipertansiyon 116 (%87,2) 27 (%87,1) 9,000
Konjestif kalp yetersizligi 7 (%5,3) 3 (%9,7) 0,402
Sol ventrikiil ejeksiyon fraksiyonu 54,6 £8,5 55,0 £10,2 0,430
Diyabetes mellitus 64 (%48,1) 12 (%38,7) 0,344
Kronik obstruktif akciger hastaligi 7 (%5,3) 3 (%9,7) 0,402
Koroner arter hastaligi 30 (%22,6) 6 (%19,4) 0,813
CHA,DS,-VASc skoru 543+1.2 532+1,4 0,704
Sigara aligkanhgi 52 (%39,1) 14 (%45,2) 0,535
Dislipidemi 41 (%30,8) 14 (%45,2) 0,704
Sol ventrikul hipertofisi 75 (%56,4) 16 (%51,6) 0,630
NIHHS Skoru 6,20 +4,2 590 +4,6 0,693
C-reaktif protein (mg/dl) 1,57 £3,8 0,88 +1,2 0,312
Trombosit sayisi 236,3 + 78,8 220,8 +75,0 0,322
Kirmizi Kan Hiicresi Dagilim Genisligi 13,3+0,8 146+1,4 <0,001

* Medyan (Minimum-Maksimum), NIHHS Skoru: National Institutes of Nealth inme Olgegi, CHA,DS,-VASc skoru: konjestif kalp yetersizligi,
hipertansiyon, yas, diabetes mellitus, inme, vaskuler hastalik, cinsiyet kisaltmalarindan olusan skorlama sistemi), Sayisal degiskenler
ortalama + standart sapma veya medyan olarak sunuldu ve kategorik degiskenler sayi (ylizde) olarak tanimlandi.

Tablo 2: Tekrarlayan inme bagimsiz belirleyicilerini gosteren tek degiskenli ve cok degiskenli lojistik regresyon analizleri.

Tek Degiskenli Regresyon Analizleri

Cok Degiskenli Regresyon Analizleri

Parametreler

OR (95% Cl)

p OR (95% Cl) p

Hipertansiyon 1,011 (1,315-3,247) 0,985 1,086 (0,257—4,589) 0,910
Diabetes Mellitus 1,469 (0,661-3,264) 0,346 1,212 (0,475-3,095) 0,687
Kalp yetersizligi 1,186 (0,321-4,381) 0,798 1,506 (0,281-8,057) 0,632
Koroner Arter Hastaligi 1,214 (0,456-3,232) 0,692 1,226 (0,335-4,484) 0,758
Kirmizi Kan Hucresi Dagilim Genigligi 3,449 (2,103-5,658) <0,001 3,125 (2,088-5,603) <0,001

ClI: Confidence interval, OR: Odds ratio
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AF gelisiminin inflamasyon ile baglantili olduguna yonelik
calismalar literatirde mevcuttur. Cesitli inflamatuar mar-
kerlar atriyal fibrilasyon ile iliskili saptanmistir (15). AF’de
kronik inflamatuar degisiklikler sonucu ortaya ¢ikan inefektif
eritropoez yluksek KDG seviyelerine sebep olur (16).

Tam kan sayimi gunlik pratikte sikhkla kullanilan ucuz ve
kolay ulasilabilir bir testtir. KDG tam kan sayimi testi iceri-
sinde incelenmekte olup kan hastaliklari, anemi ve inflama-
tuar durumlari géstermede kullanilir(17). KDG dolagimdaki
eritrositlerin boyutlarindaki farklliklar gésterir. KDG seviye-
sindeki artig, kronik inflamasyon ve yliksek oksidatif stres
bulgusudur (18). Hong ve arkadaslarinin yaptigi ¢alisma-
da, KDG ve nérona 6zgu enolaz serum seviyeleri arasinda
gucli bir korelasyon bulunmustur (r=0.275, %95 Cl: 0.187-
0.359, p<0.001), bu da akut iskemik inmeli bireylerde KDG
ile néronal hasar arasinda énemli bir pozitif iliski oldugunu
gbstermistir (19).

Son yillarda artmis KDG seviyeleri ile komplike serebrovas-
kiler inme iligkisine dair giderek artan ¢alisma sonuclart ilgi
uyandirmaktadir. 3.487.896 hastayla yapilan 31 calisma-
nin kapsamli bir meta-analizinde, artmig KDG duzeylerinin
iskemik inme icin anlamh bir risk faktéri oldugu bulunmus-
tur (OR/RR 1.528; %95 GA = 1.372-1.703) (20). Tromsg
Calismasinin dérdlincl fazina katilan 25.992 denege iligkin
yapilan calismada KDG ‘de %1’lik bir artisin %13 daha yiik-
sek inme riskine yol actigi bulunmustur (21). Ayrica retros-
pektif bir kohort calismasi, KDG degerleri %14,5’in izerinde
olan hastalarda 1 yillik mortalite ve daha kisa sagkalim ris-
kinin daha ytksek oldugunu géstermistir (2).

Bildigimiz kadari ile bu ¢alisma iskemik inme gegiren atri-
yal fibrilasyon hastalarinda erken dénem rekulrren inme
sikliginin KDG duzeyleri ile iligkisini inceleyen ilk prospek-
tif calismadir. Shen ve arkadaslarinin, hentiz yayinlanan,
2007 ve 2017 yillarini kapsayan, median takip suresi 61 ay
olan 6402 iskemik inme hastasinin dahil edildigi populas-
yon tabanli kohort ¢alismasi; literatirde gorulen ve reklrren
iskemik inme sikhgini arastiran tek ¢calismadir. Bu ¢alisma-
da uluslararasi kilavuzlara gére oral antiagregan veya anti-
koagulan tedavi almalarina ragmen, inme geciren hastalar,
tekrarlayan iskemik inme acgisindan ylksek risk altinda
oldugu gérulmustur. Ek olarak, baglangicta daha ylksek bir
KDG’nin artmis tekrarlayan iskemik inme riski ile iligkili oldu-
gunu saptanmistir (22). Bizim ¢alismamizla Shen ve arka-
daglarinin g¢alismasi arasindaki temel fark, calismamizin
sadece atriyal fibrilasyonu olan hastalarda yapilmis olmasi,
takip suresinin daha kisa olmasi, sayisal olarak daha kisith
bir hasta grubunda yapilmis olmasidir. Ancak bizim ¢alig-
mamizdaki temel bulgular da, bu ¢alismayla benzer sekilde;
artan bazal KDG degerlerinin tekrarlayan iskemik inme ris-
kini bagimsiz olarak artirdigidir.

Calismamizin bazi kisithliklari da mevcuttur. Oncelikle
calisma tek merkezli bir calismadir. Calismaya dahil edilen

hasta grubu kisith dizeydedir. Calismamizda takip suresin-
ce hastalarda gelisen kanama veya kardiyovaskiiler komp-
likasyon verileri kaydedilememistir.

Calismamizin guclu yanlarn ise tim laboratuvar testlerinin
ayni laboratuvarda, ayni cihazda standardize edilmis olarak
yapilmis olmasi ve prospektif bir ¢calisma olmasidir. Atriyal
fibrilasyon hastalarinda KDG diizeyleri ve tekrarlayan iske-
mik emboli riski acisindan genis katihmli gok merkezli ¢alig-
malara ihtiyag vardir.
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Serdar Ozdemir Aim: Current study sought to examine relationship of frontal QRS-T angle with mortality and its ability

E-mail to predict mortality.

dr.serdar55@hotmail.com Material and Methods: This retrospective study was made in an education hospital with SARS-CoV 2
infected patients admitted to emergency service between 01/01/2021 and 07/01/2021. Patients were
grouped as survivor and died according to 30-day all-cause mortality data. Groups were matched in
footings of comorbidities, demographics, laboratory parameters and ECG findings. Receiver operating
characteristic examination was used for evaluation of the ability of frontal QRS-T angle to predict short-
term mortality.

Results: The frontal QRS-T angle was greater in died group compared to the survivors (53 (25.5-
115.5) vs 28 (13-52) p<0.001). According to the receiver operating characteristic analysis, the cut-off

Received and area under the curve were determined as 41.5 (sensitivity: 62.2%, specificity: 64.7%) and 0.659
12.08.2023 (95% confidence interval: 0.606-0.713), respectively for frontal QRS-T angle for 30-day mortality. The
Revision odds ratio of frontal QRS-T angle (=41.5) was determined as 3.03 (95% confidence interval: 2.08-4.42).
24.08.2023 Conclusion: Frontal QRS-T angle is a predictor with high specificity for short-term mortality in the
Accepted emergency department in with patients SARS-CoV 2 infection.
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tim nedenlere bagl 6lim verilerine gore hayatta kalanlar ve élenler olarak gruplandirildi. Gruplar, komorbiditeler, demografik 6zellikler,
laboratuvar parametreleri ve EKG bulgulari temelinde eslestirildi. Frontal QRS-T agisinin kisa dénem mortaliteyi tahmin etme yeteneginin
degerlendiriimesinde alici igletim karakteristik incelemesi kullanildi.

Bulgular: Frontal QRS-T agisi 6len grupta yasayanlara gére daha buyuktu (53 (25,5-115,5) ve 28 (13-52) p< 0,001). Alici isletim karakteristik
analizine gore frontal QRS- icin kesme degeri ve egri altinda kalan alan sirasiyla 41,5 (duyarlhk: %62,2, 6zgullik: %64,7) ve 0,659 (%95
guven arahgi: 0,606-0,713) olarak belirlendi. Otuz giinliik mortalite icin frontal QRS-T agisi (=41,5) olasilik orani 3,03 olarak belirlendi (%95
glven arahgi: 2,08-4,42).

Sonug: Frontal QRS-T agisi, acil serviste SARS-CoV 2 enfeksiyonu olan hastalarda kisa dénem mortalite icin yiksek 6zgullige sahip bir

belirleyicidir.

Anahtar Sozciikler: COVID -19, SARS -CoV-2, elektrokardiyogram, frontal QRS-T agisI, mortalite, acil servisler

INTRODUCTION

An increased spatial QRS-T angle was revealed to be relat-
ed with increased mortality. Calculation of spatial QRS-T
angle cannot be computed in standard 12 -lead electrocardi-
ography (ECG) and requires specialized software (1). Fron-
tal QRS-T angle is an electrocardiographic finding showing
distribution of cardiac depolarization and repolarization.
Frontal QRS-T angle can be easily computed with regular
12 -lead ECGs (2). Studies have shown a strong correlation
between the frontal QRS-T angle and spatial QRS-T angle
(3). Whether the QRS-T angle is measured frontal or spatial,
it differs according to age and gender. Generally, this angle
is smaller in women than in men and increases with age in
both sexes. The normal frontal angle is usually smaller than
the normal spatial angle. Frontal QRS-T angle is calculated
by finding the difference between the QRS axis and the T
axis on a standard 12 -lead ECG. If this difference exceeds
180, this value can be deducted from 360 to determine the
QRS-T axis difference (4). The enlarged QRS-T angle is
strongly related with a greater frequency of all-cause death
and major adverse cardiac events in all populations, as well
as general population heart failure patients (4). In a study of
non-ST-elevation myocardial infarction patients, they con-
cluded that the QRS-T angle was a prognosticator of coro-
nary artery disease intensity (5).

With the increase in the burden on the health system with
the pandemic, many parameters have been studied for the
prognosis in order to use the resources effectively. Vital
parameters, routine hematological and biochemical param-
eters, some specific biomarkers and scores generated by
machine learning are some of them (6,7). In current study,
we sought to examine the association of frontal QRS-T
angle with mortality and its ability to forecast mortality in
patients with SARS-CoV 2 infection in emergency depart-
ment.

MATERIAL and METHODS

The study was accompanied retrospectively in the emer-
gency service of a teaching hospital with 1237 emergency
service admissions per day during study period.

Ethics committee consent was obtained from the Umraniye
Training and Research Hospital Clinical Research Ethics
Committee for our current study. It has been reported to
the ethics board that the retrospective design of my study
and personal information will not be used. Consent was not
obtained from the cases within the knowledge of the ethics
committee.

The study included rt-PCR-confirmed in patients with
SARS-CoV 2 infection admitted to the Umraniye Training
and Research Hospital emergency service between Jan-
uary 1, 2021, and July 1, 2021. Patients whose recorded
ECGs could not be reached and whose mortality data could
not be reached were excluded from study (Figure 1).

Demographic data of patients, emergency department out-
comes, comorbidities, laboratory parameters, and ECG
images were obtained from the computer-based health data
system of hospital. Short-term all-cause mortality informa-
tion (30 days) was obtained using the national death notifi-
cation request. Comorbidities were noted as hyperlipidemia,
chronic obstructive lung disease, cerebro vascular disease
history, heart failure, diabetes mellitus, malignancy history,
hypertension, and coronar artery disease.

Electrocardiographic Examination

Twelve lead ECG by a paper speed of 25mm/second, the
stature of 10 mm/ mV and the strainer assortment of 0.16
-100 Hz, within 5 minutes at the latest, after resting in supine
position later resting for at least 10 minutes, by marking the
ECG point binding points of all patients at the time of admis-
sion to our service. Shiller Cordiovit AT-102 plus was used
for ECG.

ECG evaluation was performed by four investigators blind-
ed to patient data. To reduce calculation errors, ECGs were
visualized on a digital platform. QRS duration was comput-
ed from the beginning of QR S complex to the end of QR S
complex, the QT interval was computed from the beginning
of the QRS complex to end of T wave, and corrected QT
interval (QT c¢) was computed due to Bazett’ s (formula: QT
¢ = QT /VRR). Tp-e/ QT and Tp-e/ QTc were obtained from
these measurements. QT dispersion was found by meas-
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uring the QT duration in 12 leads and calculating the dif-
ference between longest and shortest QT durations. Fron-
tal plane QRS-T angle was analyzed as the total change
between the T wave axis, and the QRS axis obtained from
the automatic report part of the ECG expedient. Calculated

by subtracting from 360° if the angle exceeds 180°. The
QRS axis and T axis obtained from the programmed report
section of the 12-lead ECG expedient and the computation
method of the frontal plane QRS-T angle since these data
are shown in Figure 2.

study period

222,709 adult patients presented to the emergency department during the six-month

1151 adult patients with corrected COVID-19 included in study

226 patients whose electrocardiogram could not b

—»| whose mortality data could not be reached were excluded from the study

e reached and 6 patients

constituted the study sample

919 patients with corrected COVID-19 were included in the final analysis and

/ N\

Survivor group

Non-survivor
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Statistical Analysis

Imaginative statistics were used on behalf of the continuous
variables and mean standard deviation data and frequency
and percentages (%) of categorical variables were calculat-
ed. The conformity of the data to the normal distribution was
evaluated with the Shapiro Wilk test. Since the data were
not normally distributed, descriptive data were expressed
as median and 25" and 75" percentile values, and categor-
ical variables as numbers and percentages. T-test and test
of Mann—-Whitney U were made for corporation of continu-
ous variables between the 2 groups. Test of Pearson Chi-
square was used to compare continuous variables belong-
ing to more than two groups. Pearson Chi-square test was
used to compare qualitative data in patient groups. ROC
analysis was used to determine the ability of parameters
to predict mortality. Statistical Package for Social Sciences
software (version 21.0, IBM SPSS) used for analysis. A sta-
tistically meaningful alteration was deliberated when p value
was less than 0.05.

RESULTS

Of the 919 patients with SARS-CoV 2 infection presented to
the emergency service included in the study, 473 (51.5%)
were female. Median age of simple was 57 (25" -75" per-
centiles: 46-69) years. One hundred thirty-five patients died
within 30 -day of emergency service presentation. Mortality
rate of all-cause 30 -day mortality was 14.6% for our simple.
Five hundred and eighty-nine (64.1%) of the patients were
discharged from the emergency department, 276 (30%)
of them were hospitalized to the ward, 54 (5.9%) of them
were hospitalized to the intensive care unit. The Table 1
shows demographics, comorbid diseases, and laboratory
parameters and the assessment of these variables among
the survivor and died groups. The Table 2 shows the ECG
parameters and the assessment of these variables between
the survivor and died groups.

The ROC curve examination was accomplished to deter-
mine the discriminative ability of frontal QRS-T angle for
30-day mortality. Figure 3 presents ROC examination of
frontal QRS-T angle for short term mortality. Due to best
Youden’s index, AUC values and the cut -off were deter-
mined as 0.659 (95% confidence interval: 0.606-0.713), and
41.5 (sensitivity: 62.2%, specificity: 64.7%) respectively for
frontal QRS-T angle for 30-day mortality (p<0.001). The like-
lihood ratio negative was 0.58 and likelihood ratio positive
was 1.77. The odds ratio of frontal QRS-T angle (=41.5) was
determined as 3.03 (95% confidence interval: 2.08-4.42).

DISCUSSION

It will be a great convenience that mortality can be predicted
in SARS-CoV 2 infection with the parameters of the repo-
larization indicator calculated on the ECG, that is an easy

to access and interpret test. Current study sought to test
the association of frontal QRS-T angle with mortality and
its ability to predict mortality. According to the outcomes
of the current study, the frontal QRS-T angle can be used
to predict mortality in the emergency service in patients
with SARS-CoV 2 infection. As far as we know our study
is the first to test the ability of frontal QRS-T angle predic-
tion of 30-day all-cause death in SARS-CoV 2 infection in
the emergency service. In addition, it is the study with the
largest sample evaluating the frontal QRS-T angle in SARS-
CoV 2 infection.

Researchers sought the answer to the question of which
parameters should be used in the management of SARS-
CoV 2 infected patients due to the additional burden that
the pandemic has placed on the health system. For this, the
ability of many parameters to predict poor outcome, such as
vital parameters, laboratory parameters, early warning sys-
tems, radiologic findings, and pneumonia severity scores,
was tested (8-12). Some of these studies were conduct-
ed on electrocardiographic findings (13-20). In their study,
Bergamaschi et al. investigated relationship between the
ECG changes at the initial ECG and ECG in the seventh
day of hospitalization and poor outcome. As a secondary
outcome they tested relationship between abnormal ECG
findings (such as ST-T segment alterations, left ventricular
hypertrophy, arrhythmias and any new AV, bundle blocks or
significant morphology alterations) at admission and poor
outcome. Results of Bergamaschi et al.’s study showed
that ECG changes within seven days and abnormal ECG
findings at admission could predict poor outcome (13). In a
study conducted at the New York University School of Med-
icine, Chorin et al. reported that ECG repolarization abnor-
malities might be related to disease severity (14). In a study

ROC Curve

Source of the
Curve
QRS-T Angle
____Reference
Line

0.8

0.6

Sensitivity

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Figure 3: The ROC curve examination.

170

Med ) West Black Sea 2023;7(2): 167-173



SARS-CoV 2 and Frontal QRS-T Angle

Table 1: Baseline characteristics and laboratory parameters of the enrolled patients and their comparison between the survivor and
non-survivor groups.

Variables Total (n=919) Survivor (n=784) Non-survivor (n=135) p
Age, n (%) 57 (46-69) 55 (45-66.5) 72 (61-83) <0.0012
Gender, n (%)
Female 473 (51.5) 411 (86.9) 62 (13.1)
Male 446 (48.5) 373 (83.6) 73 (16.4 0.163°
Comorbidities, n (%)
Chronic obstructive pulmonary disease 42 (4.6) 27 (64.3) 15 (35.7) 0.001®
Hypertension 167 (18.2) 121 (72.5) 46 (27.5) <0.001°
Diabetes mellitus 90 (9.8) 69 (76.7) 21 (23.3) 0.015°
Coronary artery disease 91 (9.9) 70 (76.9) 21 (23.1) 0.017°
Congestive heart failure 33 (3.6) 21 (63.6) 12 (36.4) <0.001°
History of malignancy 25 (2.7) 16 (64.0) 9 (36.0) 0.002°
Hyperlipidemia 103 (11.2) 77 (74.8) 26 (25.2) 0.001°
History of cerebrovascular disease 29 (3.2) 17 (58.6) 12 (41.4) <0.001®
Laboratory parameters*
White blood cell count (/uL) 6.23 (4.78-8.11) 6.11 (4.7-7.82) 7.38 (5.37-10.6) <0.0012
Neutrophil count (/uL) 4.34 (3.15-6.18) 4.21 (3.01-5.83) 5.76 (3.94-8.95) <0.0012
Lymphocyte count (/uL) 1.17 (0.81-1.62) 1.23 (0.86-1.65) 0.95 (0.57-1.45) <0.0012
Hemoglobin (gr/dL) 13.0 (11.8-14.25) 13.1 (12-14.3) 12.2 (10.9-13.8) <0.0012
Hematocrit (%) 39.6 (36.3-43.3) 39.9 (36.9-43.5) 37.75 (34.4-42.1) <0.0012
Platelet count (10%/uL) 199 (156-259) 200 (156-259) 189.5 (157-260) 0.7472
Mean platelet volume (fL) 9.8 (9.0-10.5) 9.75 (9-10.5) 9.8 (9.1-10.7) 0.302%
Blood urea nitrogen (mg/dL) 31.3 (22.2-44.9) 28.9 (21.4-39.9) 51.9 (36.1-84) <0.0012
Creatinine (mg/dL) 0.88 (0.69-1.12) 0.85 (0.68-1.05) 1.17 (0.84-1.75) <0.0012
C-reactive protein. (mg/L) 12.83 (40.33-101.47) 34.01 (10.16-79.94) 109.01 (39.71-161.99) <0.0012
Albumin (g/dL) 35.0 (38.3-41.4) 39 (36-42) 35 (32-38) <0.0012
Lactate (mmol/L) 1.7 (1.3-2.3) 1.6 (1.2-2.1) 2.2 (1.5-3) <0.0012
Sodium (mEg/L) 136.0 (133.7-138.6) 136.1 (134-138.4) 135.1 (131.2-139.1) 0.0792
Potassium (mEq/L) 4.3 (4.0-4.6) 4.27 (3.99-4.52) 4.41 (4.1-4.82) 0.0032
Calcium (mEq/L) 8.3 (8.0-8.7) 8.37 (8.1-8.72) 8.07 (7.78-8.48) <0.0012
* Median (25"-75" percentiles), @ Mann—Whitney U test, ® Chi-square test.
Table 2: Electrocardiographic findings of patients with SARS CoV 2.
Variables* Total (n=919) Survivor (n=784) Non-survivor (n=135) p
Heart Rate /min. 92 (80-103) 91 (79-101) 100 (86-112) <0.0012
RR Interval (ms) 655 (583-748) 662 (593-756) 602 (534-700) <0.0012
P Interval (ms) 102 (88-112) 104 (90-114) 92 (0-108) <0.0012
PQ Interval (ms) 142 (124-158) 142 (126-160) 130 (0-156) <0.0012
QRS Interval (ms) 86 (78-96) 86 (78-94) 90 (82-108) <0.0012
QT Interval (ms) 352 (328-378) 352 (328-378) 352 (318-378) 0.3022
QTc Interval (ms) 433 (414-459) 430 (413-455) 454 (429-483) <0.0012
P Axis (°) 33 (1-47) 34 (14-47) 2 (0-39) <0.0012
QRS Axis (°) 11 (-14-36) 13 (-12-37) -1 (-24-31) 0.0102
T Axis (°) 29 (14-53) 28 (13-49) 47 (24-84) <0.0012
QRS-T Angle 31 (14-60) 28 (13-52) 53 (25-117) <0.0012
* Median (25"-75" percentiles), @ Mann—Whitney U test
Med ] West Black Sea 2023;7(2): x-x 171
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conducted in Iran, a non-sinus rhythm in the admission ECG
was shown to be a predictor of mortality. As a result of the
Iran study, the authors recommended SARS-CoV 2 infected
patients be continuously monitored for ECG alterations, as
this might provide crucial prognostic data (15).

There are a few studies in the literature evaluating the asso-
ciation among SARS-CoV 2 infection and frontal QRS-T
angle. For the first time, Ocak et al. investigated this associ-
ation in a study of 130 patients with SARS-CoV 2 infection.
They showed rise in frontal QRS-T angle values in patients
with SARS-CoV 2 infection when matched with the control
group. Additionally, they reported that frontal QRS-T angle
values increased in patients with severe SARS-CoV 2 infec-
tion due to CURB-65 when matched with non-severe group
and suggested 44.5° as the cutoff point (16). Gunduz et al.
investigated the association among SARS-CoV 2 infection
and frontal QRS-T angle with 329 hospitalized patients. In
the study of Ginduz et al., the primary endpoints were the
need for mechanical ventilation and in-hospital mortality.
They reported that patients with increased frontal QRS-T
angle (>90°) values required 60 mechanical ventilator posi-
tions and in-hospital mortality (17). Tastan and inci analyzed
data from 532 hospitalized SARS-CoV 2 infected patients.
In the study of Tastan and inci, the primary endpoint was
in-hospital mortality. They found a larger frontal QRS-T
angle in the in-hospital mortality group, but the odds ratio
they reported was 1.01 (95% confidence interval: 1.01-1.02)
(18). Tassone et al. from Italy emphasized the relationship
with 30-day mortality in their study using the data of 309
residents with SARS-CoV 2 infection in Long-Term Care
Facility. On the other hand, in their subgroup analysis, they
reported that this relationship was very weak above the age
of 75, contrary to the general information in the literature
(19). A logical explanation for this relationship in the litera-
ture regarding frontal QRS-T angle in SARS-CoV 2 infection
may be as follows. In patients with SARS-CoV 2 infection,
especially in patients with severe infection, normal ven-
tricular repolarization is affected due to hypoxic damage,
cytokine storm, direct myocardial damage of the virus, and
micro thrombus (20-22). Thus, it may cause an increase in
the angle between depolarization and repolarization and,
consequently, an increase in frontal QRS-T angle.

There are several important limitations of our study. First,
the retrospective design is the most important limitation. As
in other retrospective studies, confounding factors could
not be controlled (23). Coronary artery disease and heart
failure, which were important confounding factors for this
study, were different between the two groups. Therefore,
our results may have been affected by this difference.
Although our sample size is large, the single-center nature
of our study is an important factor affecting the generaliza-
bility of our results.

In conclusion, according to analysis of the present study,
frontal QRS-T angle is a predictor with high specificity for
short-term mortality in the emergency service in patients
with SARS-CoV-2 infection.
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Uygun Tibbi Maske Yapimu i¢in Yiiz Antropometrisinin
Incelenmesi

Examining Facial Anthropometry for Appropriate Mask Making

Biisra UYAR' (0, Ayse Zeynep YILMAZER KAYATEKIN? (0, Mustafa Cagatay BUYUKUYSAL? ©,
Cenk Murat OZER!

'Zonguldak Biilent Ecevit Universitesi, Saglik Bilimleri Enstitiisii, Anatomi Anabilim Dali, Zonguldak, Tiirkiye
’Namik Kemal Universitesi, T1p Fakiiltesi, Anatomi Anabilim Dals, Tekirdag, Tirkiye
3Zonguldak Biilent Ecevit Universitesi, Tip Fakiiltesi, Biyoistatistik Anabilim Dali, Zonguldak, Tiirkiye

ORCID ID: Biisra Uyar 0000-0001-6639-0740, Ayse Zeynep Yilmazer Kayatekin 0000-0003-1144-382X, Mustafa Cagatay Biiyiikuysal 0000-0001-9810-5633,
Cenk Murat Ozer 0000-0002-7813-723X

Bu makaleye yapilacak atif: Uyar B ve ark. Uygun tibbi maske yapimi igin yiiz antropometrisinin incelenmesi. Med ] West Black Sea. 2023;7(2):174-179.

Sorumlu Yazar 62

Cenk Murat Ozer Amag: Yapilan bu calismayla ylizde bazi antropometrik noktalar tizerinde 6lglimler yapip ylize daha

E-posta uyumlu maskeler Uretimine katki saglamak amaglandi.

ozercenkmurat@hotmail.com Gerec ve Yéntemler: Bilent Ecevit Universitesi Saglik Uygulama ve Arastirma Hastanesi'nde cesitli
nedenlerle bas Bilgisayarli Tomografi (BT) incelemesi yapilmis 18-60 yas araliginda 25’i kadin ve
25’i erkek olmak Ulzere toplam 50 kisiye ait BT gorintuleri incelendi. Belirlenen parametreler élguldu.
Bilateral dlcllen parametreler kendi aralarinda ve tim parametreler kadin-erkek olarak karsilastirildi.

Bulgular: Kemik tzerindeki tim parametreler erkeklerde kadinlardan anlamli olarak daha uzun bulun-
mustur (p<0,05). Erkeklerde yiziin sag ve sol tarafinda élgtlen parametreler karsilastirildiginda istatis-
tiksel olarak anlamli farkliliklar bulunmadi (p>0,05). Kadinlarda ise ylzun sag tarafinda bulunan condyli-
on-rhinion arasi uzunluk (8,83+0,42 cm) ylzun sol tarafinda bulunan condylion-rhinion arasi uzunluktan
(8,75+0,46 cm) istatistiksel olarak anlamli derecede uzun bulundu (p<0,05). Kadinlarda ve erkeklerde

Gelis Tarihi yasin artmasiyla beraber zygion-zygion uzunlugu ile rhinion-menton uzunlugunda istatistiksel olarak
02.02.2023 anlamli artis bulundu (p<0,05).
Revizyon Tarihi Sonugc: Antropometrik élgiimler sonucunda elde edilen verilerin maske yapimina ve Anatomik literattire
28.04.2023 katki saglamasi amaglanmistir.
Kabul Tarihi Anahtar Sézciikler: Anatomi, BT, Maske, Ug boyutlu rekonstriiksiyon
31.05.2023

ABSTRACT

Aim: With this planned study, It was aimed to make measurements on some anthropomertric points on
the face and to contribute to the production of masks that are more compatible with the face.

Material and Methods: Computed Tomography (CT) images of 50 people, including 25 women and
25 men between the ages of 18 and 60, CT images of patients who carried out CT examinations
at Zonguldak Blulent Ecevit University Health Application and Research Hospital for any reason were
evaluated retrospectively. The determined parameters were measured. All parameters were compared
as right-left and female-male.

Results: All parameters was found significantly longer male than female on bone (p<0.05). There
weren't statistically significant differences between the right and left sides of the face in men (p>0.05).
In women, the length the right side condylion-rhinion (8.83+0.42 cm) was found to be statistically
significantly longer than the left side condylion-rhinion length (8.75+0.46 cm) (p<0.05). A statistically
significant increase was found in zygion-zygion length and rhinion-menton length with increasing age in
women and men (p<0.05).

Conclusion: It is aimed that the data obtained as a result of anthropometric measurements contribute
Bu eser “Creative Commons Alinti- to mask making and Anatomical literature.

GayriTicari-4.0 Uluslararas Lisansi”

ile lisanslanmistr. Keywords: 3D Reconstruction, anatomy, CT, mask
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Uygun Tibbi Maske Yapimi icin Yiiz Antropometrisinin incelenmesi

Antropometri; insan vicudundaki bilesimin, orantilarin ve
gérinustn ortaya konuldugu, risksiz ve pahali olmayan
evrensel bir tekniktir. Antropometrinin bir dali olan kranio-
fasiyal antropometri canli, kadavra ve radyolojik gérinta-
lerde bas ve yuz Uzerindeki élgcimleri incelemektedir (1).
Yapilan calismalara gére kraniofasiyal élgimler cinsiyete,
yasa ve topluma gore farklilik gésterir (1, 2). Bu dlgimler
yuzin karakteristik 6zelliklerini ortaya c¢ikarmaktadir (3).
Irklara gbre baktigimizda Avrupal insanlarin ¢ene yapisi
Afrikali insanlara gére daha belirgindir. Ayni zamanda Avru-
pall insanlarin orbita yapisi Afrikall insanlara gbére daha
yuvarlaktir. Yagla beraber gonial a¢i énce azalmakta sonra
artmaktadir. Kadinlardaki gonial a¢i erkeklere gbre daha
fazladir. Kadinlarda processus zygomaticus daha kuguk,
corpus mandibulae daha yuvarlaktir (4).

Son dénemlerde salgin hastaliklarin artisiyla birlikte salgini
6nlemek amaciyla tibbi maske kullanimi artmis ve standart
tibbi maske Uretiminden ziyade antropometrik 6zelliklere
gbre tibbi maske Uretiminin gerekliligi giindeme gelmistir
(5). Ozellikle Aralik 2019°da Cin’in Wuhan kentinde -ko-
ronavirtis sebebiyle pnémoni vakalarinin gérilmesiyle orta-
ya cikan COVID-19 ile bu durum daha da énemli bir konu
olmustur (5,6). COVID-19’'un bir kisiden digerine kisisel
temas ve solunum yoluyla bulasabilecegi ifade edilmekte-
dir. Bu durum yiz maskelerinin solunum damlaciklarinin
dis ortama yayilimini azaltarak enfeksiyon riskini en aza
indirmesiyle toplum tarafindan kullanimini arttirmigtir (7,8).
Alman Robert Koch-Hijyen Enstitust’ne (RKI) gére piyasa-
daki cerrahi yuz maskelerinin kapali alanda bulasi azalttig
gorilmektedir (8). Ancak mevcut maskelerin yanlis tasari-
mi, ylize tam uyumunun bulunmamasiyla birlikte yeterli filt-
re performansi géstermemesi virisiin bulasmasina neden
olmaktadir (9).

COVID19, enfeksiyon ve bunun gibi hastaliklarin yayili-
minin azaltiimasi i¢in maske kullanimi dnemlidir. Maske

Tablo 1: Kemik Uzerindeki antropometrik noktalar.

kullaniminda maskenin filire 6zelligi kadar maskenin yiiz-
le uyumlulugu da buylUk 6nem arz etmektedir. Yize daha
uyumlu bir maske daha sizdirmaz olacaktir. Ayni zamanda
da yuze daha az rahatsiz edici olacaktir. Bu sayede gun
boyu maske takmak zorunda olan insanlar daha konforlu
bir glin gecirebilecektir. Bu calismayla yuzde bazi antropo-
metrik noktalar tUzerinde dlgiimler yapip yize daha uyumiu
maskeler Uretimine katki saglamasi amaclanmistir.

GEREC ve YONTEMLER

Calismada yuz Gzerinde cerrahi islem gecmisi ve gérintu-
lerinde patolojik bulgusu bulunmayan 18 yas Ustl 25’i kadin
ve 25'i erkek olmak Uzere toplam 50 kigiye ait BT goérunta-
leri kullanildi. Bu BT gorunttleri DICOM formatinda OsiriX
MD v.10.0.4 programina aktarilarak t¢ boyutlu hale getirilip
25’i kadin ve 25’i erkek olmak Uzere toplam 50 kisiye ait BT
gérintdleri incelendi. Radyoloji sistemi lzerinden kigilerin
yas ve cinsiyet parametreleri not edildi. Ardindan BT gérin-
tilerinde kemik Uzerinden; ectoconchion-ectoconchion
(Ec-Ec), zygion-zygion (Zyg-Zyg), zygomaxillare-zygomaxil-
lare (Zm-Zm), gonion-gonion (Go-Go), rhinion-nasospinale
(Rh-Nas), rhinion-menton (Rh-Me) antropometrik noktalari
arasindaki uzakliklar ile yizin hem sag hem de sol tarafin-
da bulunan condylion-gnathion (Co-Gn), condylion-gonion
(Co-Go), condylion-rhinion (Co-Rh) antropometrik noktala-
ri arasindaki uzaklhklar élcildi. Yumusak doku tzerinden;
alare-alare (al-al), zygion-zygion (zy-zy) antropometrik
noktalari arasindaki uzakliklar ile yizin hem sag hem de
sol tarafinda bulunan otobasion superior-otobasion inferior
(obs-obi) arasina cizilen kavsin uzunlugu 6lg¢ilda. Ortalama
degerler belirlendi. Bilateral él¢llen parametreler kendi ara-
larinda ve tim parametreler kadin-erkek olarak kargilastiril-
di. Kemik Uzerinde &lcim yapilan antropometrik noktalarin
tanimlamalar Tablo 1’de, yumusak doku Uzerinde 6lgim
yapilan antropometrik noktalarin tanimlamalari ise Tablo
2'de ifade edildi. Sekil 1 ve Sekil 2’de kemik lzerinde yapi-
lan élctimler gosterilirken Sekil 3'te ise yumusak doku Uize-
rindeki dlgtimler gosterildi.

Noktalar Tanimi

Ectoconchion (Ec)

Her iki taraf g6z kiresinin yan duvarlarindaki maksimum genislikte bulunan noktasidir (10).

Zygion (Zyg)

Her iki arcus zygomaticus Uzerindeki en dista kalan noktasidir (10).

Zygomaxillare (Zm)

Her iki tarafta bulunan sutura zygomaxillare Gzerindeki en alt noktadir (10).

Gonion (Go)

Her iki tarafta bulunan corpus mandibulae ile ramus mandibulae arasindaki en alt ve en arka noktadir (10).

Condylion (Co)

Her iki tarafta bulunan condylus mandibulae tzerindeki en Ust- orta noktasidir (10).

Gnathion (Gn)

Mandibula ve yiiz dizlemleri tarafindan olusturulan aciyi ikiye bélerek belirlenen noktadir (10).

Rhinion (Rh)

Norma lateralis’ten bakildiginda burun tzerinde gérilen en én-alt noktadir (10).

Nasospinale (Nas)

Apertura piriformis’in alt kenarinda bulunan spina nasalis anterior noktasidir (10).

Menton (Me)

Symphysis mandibulae’nin orta hattaki alt sinirinda bulunan noktadir (10).
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Uyar B ve ark.

Sekil 1: Kemik tzerinde toplam gruptaki parametre uzunluklari.

Tablo 2: Yumusak doku lzerindeki antropometrik noktalar.

Noktalar Tanimi

2y Her iki arcus zygomaticus’un en ¢ikintili noktasidir
(10).

Her iki burun kanadinin en dista kalan noktasidir

a (10).

Her iki helix’in temporal bélgeye tutundugu noktadir
obs

(11).
obi Her iki kulak memesinin yanaga yapistigi noktadir

(11).

Calismanin istatistiksel analizleri R 4.0.3. programinda
yapildi. Calismada yer alan nicel degiskenlere ait tanimla-
yici istatistikler ortalama ve standart sapma ile, nitel degis-
kenler frekans ve yuzde ile gosterildi. Nicel deg@iskenlerin
normal dagilima uygunlugu Shapiro Wilk testi ile incelendi.
Bagimsiz 2 grup karsilastirmalarinda bagimsiz érneklem t
testi; bagimh 2 grup karsilastirmalarinda bagimli érneklem
t testi kullanildi. Nicel degiskenler arasindaki iliski Pear-
son korelasyon katsayisi ile incelendi. Pearson korelasyon
testinde; r=0-300 dusuk derecede iligki, r=300-700 orta
derecede iliski, r=700 ve Ustu kuvvetli iliski olarak deger-
lendirildi. Galismadaki tim istatistiksel analizlerde p degeri
0,05’in altindaki sonuclar istatistiksel olarak anlamli kabul
edildi. Calisma igin gerekli 6rnek genisligi bagimh érneklem
t testi icin etki buylklugu =0,40 olmak lizere %85 test guici-
nun, %95 gliven dizeyinde saglayacak minimum kisi sayisi
50°dir.

Calisma Zonguldak Biilent Ecevit Universitesi Saglk Bilim-
leri Enstitisti Anatomi Anabilim Dali’nda yurGtuldd. Aragtir-
ma éncesinde Zonguldak Biilent Ecevit Universitesi Klinik

Sekil 2: Kemik tizerinde toplam gruptaki parametre uzunluklari.

Sekil 3: Yumusak doku Uzerinde toplam gruptaki parametre
uzunluklar.

Aragtirmalar Etik Kurulu’ndan 10.03.2021 tarih ve 2021/05
no’lu calismanin etik kurallara uygun olduguna dair onay
alindi.

BULGULAR

Kemik Uzerinde kadin, erkek ve toplam grupta ylze ait
parametreler ile ilgili istatistiksel degerlendirmelerin sonuc-
lari Tablo 3’de verilerek, bu sonuglar kadinlar ve erkekler
arasindaki degerleri karsilastirildi. Bu tabloya gére Ec-Ec,
Zyg-Zyg, Go-Go, sag ve sol Co-Gn, sag ve sol Co-Go, sag
ve sol Co-Rh, Rh-Nas ve Rh-Me arasi uzunluk erkeklerde

176
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kadinlara gore istatistiksel olarak anlamli derecede uzun
bulundu (p<0,05). Yuze ait diger parametrelerde ise kadin
ve erkekler arasinda istatistiksel olarak anlamli farkliliklar
bulunmadi (p>0,05).

Yumusak doku uzerinde kadin, erkek ve toplam grupta
yuze ait parametreler ile ilgili istatistiksel degerlendirmelerin
sonuclarl Tablo 4’'de verilmektedir. Bu sonuglar kadinlar ve
erkekler arasindaki degerleri karsilastirildi. Bu tabloya gére
al-al aras! uzunluk erkeklerde kadinlara gore istatistiksel
olarak anlamli derecede uzun bulundu (p<0,05). Ylze ait
diger parametrelerde ise kadin ve erkekler arasinda istatis-
tiksel olarak anlamli farkliliklar bulunmadi (p>0,05).

Erkeklerde ylze ait sag ve sol taraf parametreleri istatis-
tiksel olarak degerlendirildi (Tablo 5). Bu tabloya gére sag
ve sol taraf arasinda istatistiksel olarak anlamh farkliliklar
bulunmadi (p>0,05).

Kadinlarda ylze ait sag ve sol taraf parametreleri istatistik-
sel olarak degerlendirildi (Tablo 6). Bu tabloya gére Co-Rh
aras! uzunluk istatiksek olarak anlamli farklilik gdsterdi.
(p=0,26). Kadinlarda sag tarafa ait Co-Rh arasi uzunluk sol
tarafa ait Co-Rh arasi uzunluktan istatistiksel olarak anlamli
derecede uzun bulundu. Diger parametrelerde ise sag ve
sol taraflar arasinda istatistiksel olarak anlamli farkliliklar
bulunmadi (p>0,05).

Tablo 3: Kemik lizerindeki; kadin, erkek ve toplam grup parametrelerinin degerlendiriimesi.

Parametre Erkek (n=25) Kadin (n=25) Toplam (n=50) p

Yas (yil+SS) 30,68+7,72 33,04+11,23 31,86+9,61 0,391
Ec-Ec (cm+SS) 10,00+0,40 9,5+0,34 9,76+0,44 <0,001
Zyg-Zyg (cm+SS) 13,43+43 12,60+0,35 13,01+0,61 <0,001
Zm-Zm (cm+SS) 8,93+0,57 8,81+0,57 8,87+0,57 0,482
Go-Go (cm+SS) 10,08+0,42 9,34+0,46 9,71+0,57 <0,001
Sag Co-Gn (cm+SS) 11,46+0,55 10,64+0,59 11,05+0,70 <0,001
Sol Co-Gn (cm+SS) 11,45+0,48 10,65+0,56 11,05+0,65 <0,001
Sag Co-Go (cm+SS) 6,20+0,43 5,45+0,53 5,83+0,61 <0,001
Sol Co-Go (cm+SS) 6,23+0,40 5,51+0,49 5,87+0,57 <0,001
Sag Co-Rh (cm+SS) 9,48+0,55 8,83+0,42 9,16+0,58 <0,001
Sol Co-Rh (cm+SS) 9,42+0,52 8,75+0,46 9,09+0,59 <0,001
Rh-Nas (cm+SS) 3,38+0,28 3,13+0,30 3,26+0,31 0,005
Rh-Me (cm+SS) 10,49+0,75 10,01+0,48 10,25+0,67 0,012

Bagimsiz Orneklem T-Testi, SS: Standart sapma

Tablo 4: Yumusak doku tzerindeki; kadin, erkek ve toplam grup parametrelerinin degerlendiriimesi.

Parametre Erkek (n=25) Kadin (n=25) Toplam (n=50) p

al-al (cm+SS) 3,56+0,38 3,13+0,28 3,35+0,39 <0,001
zy-zy (cm+SS) 15,01+0,83 14,69+0,64 14,85+0,75 0,140
Sag obs-obi (cm+SS) 6,16+1,08 5,84+0,57 6+0,86 0,203
Sol obs-obi (cm+SS) 6,17+0,98 5,94+0,52 6,05+0,79 0,300

Bagimsiz Orneklem T-Testi, SS: Standart sapma

Tablo 5: Erkeklerde sag ve sol taraf parametrelerinin istatistiksel
degerlendiriimesi (n=25).

Sag taraf (n=25) Sol taraf (n=25) p

Tablo 6: Kadinlarda sag ve sol taraf parametrelerinin
istatistiksel degerlendirilmesi (n=25).

Sag taraf (n=25) Sol taraf (n=25) p

Co-Gn (cm) 11,46+0,55 11,45+0,48 0,780 Co-Gn (cm) 10,64+0,59 10,65+0,56 0,789
Co-Go(em) 620043 6,23:040 0589 Co-Go(cm) 5451053 5511049 0,397
Co-Rh (cm) 9,48+0,55 9.42:052 0,165 Co-Rh (cm) 8,83:0,42 8,75:0,46 0,026
obs-obi (cm) 6,16+1,08 6,17+0,98 0,930 obs-obi (cm) 5,84+0,57 5,94+0 52 0,459
Bagimli Orneklem T-Testi, SS: Standart sapma Bagimli Oreklem T-Testi
Med ] West Black Sea 2023;7(2): 174-179 177



Uyar B ve ark.

Erkeklerde yas ile diger parametrelerin kolerasyon iligkisine
baktigimizda; Yas ile Ec-Ec, Zyg-Zyg ve Rh-Me uzunluk-
lari arasinda istatistiksel olarak anlamh pozitif yénll orta
derecede iligki belirlendi (p<0,05; r:0,3-0,7). Kadinlarda yas
ile diger parametrelerin kolerasyon iligkisine baktigimizda;
Yas ile Zyg-Zyg ve Rh-Me uzunluklari arasinda istatistik-
sel olarak anlamli pozitif yonlu orta derecede iligki belirlendi
(p<0,05;r:0,3-0,7). Toplam grupta yas ile diger parametrele-
rin kolerasyon iligkisine baktigimizda; Yas ile Rh-Me uzun-
lugu arasinda istatistiksel olarak anlamh pozitif yénli orta
derecede iliski belirlendi (p<0,05; r:0,3-0,7). Yas ile Zyg-Zyg
uzunlugu arasinda istatistiksel olarak anlamh pozitif yénll
zayIf derecede iligki belirlendi (p<0,05; r:0-0,3).

TARTISMA

insan viicudunda birgok antropometrik nokta vardir. Ozel-
likle ylizde bulunan antropometrik noktalar kullanilarak ¢ok
sayida dogrusal ve agisal parametreler olusturulup 6lgim-
ler yapilabilir. Bircok toplum kendi antropometrik 6zellikle-
rini ortaya koymak i¢in ¢cok sayida calismalar yapmiglardir
(12). Yaptigimiz bu galismayla Turk toplumu 6rneginde
yuzde belirlemis oldugumuz parametreleri 6lcerek kadin ve
erkeklerdeki ortalama degerleri bulmak amagclanmistir. Elde
ettigimiz antropometrik verilerle ylize daha uyumlu cerrahi
maskeler Uretimine katki saglayacagini distinmekteyiz.

Yeo ve ark., 674 kadin ve 376 erkek olmak Uzere top-
lam 1050 orta yasl Koreli Uzerinde yaptiklari bir calisma-
da Zyg-Zyg ve Go-Go arasi uzunluklari élgmuslerdir. Bu
Olcumler kadin ve erkeklerde sirasiyla Zyg-Zyg 13,7-14,4
cm, Go-Go 11,6-12,1 cm olarak 6élgmuslerdir (13). Calis-
mamiz her ne kadar daha kugik bir populasyonda yapil-
mi$ olsa da cinsiyetler arasi fark ve zygionlar arasi mesafe
acisindan benzer sonuclar elde edildi. Kranioti ve ark., 90
erkek ve 88 kadin olmak Uzere toplam 178 Giritli kafatasi
Uzerinde Ec-Ec ve arasi uzunluklar élgmuslerdir (14). Kra-
nioti ve ark.nin calismasi ile calismamiz karsilastirildiginda
bulgular birbirine ¢ok yakin ¢ikmistir ve her iki ¢calismadaki
Ec-Ec, Zyg-Zyg arasi uzunluklar istatistiksel olarak erkek-
lerde kadinlardan daha uzun bulunmustur (p<0,05).

Gillet ve ark., yaslari 23 ile 84 arasi deg@isen 57 kadin ve 63
erkek olmak lzere toplam 120 hastanin kraniyal BT gérin-
tuleri Gzerindee Zyg-Zyg ve Go-Go arasi uzunluklari 6lg-
miislerdir. iki calismada da erkeklerdeki Zyg-Zyg ve Go- Go
aras! uzunluklari istatistiksel olarak kadinlardan daha uzun
bulunmustur (p<0,05) (15). Gillet ve ark.nin g¢alismasi ile
calismamiz karsilastirildiginda Zyg-Zyg uzunluklari benzer,
Go-Go aras! uzunluk ise bizim calismamizda daha uzun
bulunmustur. Bu farkliigin sebebi irklarin, érneklem sayi-
larinin ve yas araliklarinin farkli olmasindan kaynaklandigi
dusanlebilir.

Pelin ve ark., 8 ile 18 yaslari arasi degisen heniiz tedavi gor-
memis 84 kadin ve 56 erkek Turk hastaya ait sefalometrik

gorintulerden Co-Gn ve Co-Go arasi uzunluklarin ortalama
degerlerini 6lgcmuglerdir. Co-Gn arasi uzunluk istatistiksel
olarak anlamli ¢cikmistir (p<0,05) (16). Co-Go arasu uzunluk
ise istatistiksel olarak anlamli degildir (p>0,05). Pelin ve ark.
nin ¢alismasi ile bizim calismamiz karsilastirildiginda bizim
calismamizdaki degerlerin daha uzun oldugu goérilmus-
tur. Bu farkhhgin sebebi yas araliklarinin farkli olmasindan
kaynaklandigi dusiinilebilir. iki calismada da erkeklerdeki
Co-Gn ve Co-Go aras! uzunluklar istatistiksel olarak kadin-
lardan daha uzun bulunmustur (p<0,05).

Nadazdyova ve ark., yaslari 18 ile 32 arasi degisen yuz bol-
gesinde herhangi otogenetik problemi olmayan 50 kadin ve
50 erkek olmak Uzere toplam 100 hasta lzerinde al-al ve
zy-zy arasi uzunluklar 6lgmuslerdir. Erkeklerdeki zy-zy ara-
sI uzunluk istatistiksel olarak kadinlardan daha uzun bulun-
mustur (p<0,05) ve al-al uzunlugu istatistiksel olarak anlamli
degildir (p<0,05) (17). Calismamiz ile karsilastirildiginda
bizim calismamizda zy-zy arasi uzunluk istatistiksel olarak
anlamli degilken (p>0,05) al-al arasi uzunluk istatistiksel
olarak anlamli bulunmustur. (p<0,05). Bu farklilik érneklem
sayisinin ve irklarin farkli olmasindan kaynaklanabilir.

Kasif, yaslari 17 ile 25 arasi degisen 75 kadin ve 75 erkek
6grenci fotografi Uzerinde al-al ve zy-zy arasi uzunluklar
Olemustur. Erkeklerdeki al-al arasi uzunluk ve zy-zy arasi
uzunluk istatistiksel olarak kadinlardan daha uzun bulun-
mustur (p<0,05) (18). Kasif ve ark.nin ¢alismasi ile bizim
calismamiz karsilastinldiginda bizim calismamizdaki al-al
aras! uzunluk ve zy-zy arasi uzunlugun daha kisa oldugu
gorilmastar. Bu farkliigin sebebi bizim ¢alismamizdaki yas
ortalamasinin daha yiksek olmasindan ve drneklem sayila-
rinin farkli olmasindan kaynaklandigr disunalebilir.

Maske élglleri icin ortalama bir degere ulasip standardi-
ze etmek yerine calismaya katilan yas grubunu genigle-
tip cocuklar, yetiskinler ve yasllar olacak sekilde ¢ farkl
ortalama deger bularak maskelerde beden olusturabilirdik.
Boylece hem cocuklara hem yetigkinlere hem de yaslilara
daha uyumlu maske 6lcilerine ulasabilirdik fakat bunun igin
yeterli sayida veri elde edilemedigi icin gerceklestiriliemedi.

Maske yapimina katki saglamak igin ortalama degerler
belirlendi. Bu ortalama degerler kemik (zerinde kadin ve
erkekte sirasiyla; Ec-Ec arasi uzunluk 9,5-10 cm, Zyg-Z-
yg arasi uzunluk 12,60-13,43 cm, Zm-Zm arasi uzunluk
8,81-8,93 cm, Go-Go arasi uzunluk 9,34-10,08 cm, Co-Gn
aras! uzunluk 10,64-11,46 cm, Co-Go aras! uzunluk 5,48-
6,21 cm, Co-Rh arasi uzunluk 8,79-9,45 cm, Rh-Nas arasi
uzunluk 3,13-3,38 cm ve Rh-Me arasi uzunluk 10,01-10,49
cm’dir. Yumusak doku lzerinde kadin ve erkekte sirasiyla;
al-al arasi uzunluk 3,13-3,56 cm, zy-zy arasi uzunluk 14,69-
15,01 cm obs-obi arasi uzunluk ise 5,89-6,16 cm’dir.

Solunum yolu ile bulasan hastaliklarda bulasin azaltiimasi
icin cerrahi maske kullanimi énemlidir. Cerrahi maskele-
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rin higbiri yeterli filtre performansi gdstermemektedir. Ayni
zamanda da yuze tam uyumlu bulunmamaktadir (8). Bu
calisma ile antropometrik élgiimler sonucunda elde edilen
verilerin yuze daha uyumlu cerrahi maske yapimina ve lite-
ratire katki saglamasi amaglanmistir. Elde ettigimiz antro-
pometrik verilerin Plastik, Rekonstriktif ve Estetik cerrahi,
dis hekimligi, antropoloji ve adli tip birimleri gibi alanlarda da
kullanilabilecegini distinmekteyiz.
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Corresponding Author ABSTRACT

Kemal Can Acir Aim: This study aimed to evaluate the effects of the conventional etching and primer (CEP) method and

E-mail the self-etching primer (SEP) method on demineralization while rebonding the brackets.

kemalcanacir@gmail.com Material and Methods: Sixty extracted maxillary first premolar teeth were divided into 4 groups, each
containing 15 teeth. The teeth in Groups 1 and 2 were bonded using CEP, and those in Groups 3 and
4 were bonded using SEP. After the first bonding, adjacent surfaces of the brackets were measured
using DIAGNOdent pen, and demineralization values were recorded (TO). The teeth were kept in a
demineralization solution for 15 days in a 37°C incubator. Then, all brackets were debonded. The teeth
in Groups 1 and 3 were rebonded using CEP, and those in Groups 2 and 4 were rebonded using
SEP. In this way, via the enamel surface conditioning prior the first bonding and rebonding, the groups
were constructed as; Group 1 (CEP-CEP), Group 2 (CEP-SEP), Group 3 (SEP-CEP) and Group 4

Received (SEP-SEP). The teeth were kept in the same solutions by same way (T1). The Kolmogorov-Smirnov

15.03.2023 test was used to determine whether or not the data were normally distributed, the Wilcoxon test was
.. used for comparisons within groups, and the Mann-Whitney U and Kruskal-Wallis tests were used for

Revision . . Lo

2052003 comparisons between groups. p<0.05 was considered significant.

A. ' d Results: At T1, the demineralization values in Group 1 obtained from all surfaces were found to be

O;;ZP;SB significantly higher than those in Groups 3 and 4 (p<0.05). The amount of increase in demineralization

between TO and T1 was observed to be the greatest on the gingival surfaces and the smallest on
occlusal surfaces in all groups. Regardless of the enamel surface measured, the mean increase in
values on all surfaces was the highest in Group 1 and the lowest in Group 4.

Conclusion: Considering the effects of orthodontic bracket rebonding on the enamel surface, the self-
etching primer method produces less enamel demineralization than the conventional etching and primer
method.

Keywords: Demineralization, rebonded bracket, diagnodent

0z
Amagc: Bu calisma, yeniden yapistirilan braketlerde geleneksel asitle purtizlendirme yéntemi ile self-
etching primer ydnteminin demineralizasyon Uzerindeki etkilerini degerlendirmeyi amaclamaktadir.

Gerec ve Yéntemler: 60 adet cekilmis maksiller birinci premolar dis, her biri 15’er dis iceren 4 gruba
ayrildi. Braketler, Grup 1 ve 2’de asit ile purtizlendirme ile, Grup 3 ve 4’te self-etching ile yapistirildi.
ik yapistirma isleminden sonra braketlerin komsu yiizeyleri DIAGNOdent pen kullanilarak 6lciildi
‘This work is licensed by ve demineralizasyon degerleri kaydedildi (TO). Disler 37°C inkiibatérde 15 giin demineralizasyon
Creative Commons Auribution- soliisyonunda bekletildi. Daha sonra tiim braketler koparildi. Braketler, Grup 1 ve 3'teki diglerde asitle

NonCommercial-4.0 International (CC)”.
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Evaluations of Different Surface Conditioning Methods

puruzlendirme ile, Grup 2 ve 4’teki dislerde ise self-etching primer ile tekrar yapistirildi. Bylece, ilk yapistirma ve tekrar yapistirma éncesi
mine yltzey hazirligi ile gruplar su sekilde olusturuldu; Grup 1 (asitle purizlendirme/asitle pirizlendirme), Grup 2 (asitle purtizlendirme/self-
etching), Grup 3 (self-etching/asitle plrizlendirme) ve Grup 4 (self-etching/self-etching). Disler ayni solisyonlarda ayni sekilde bekletildi
(T1). Verilerin homojen dagilip dagilmadigini belirlemek icin Kolmogorov-Smirnov testi, grup igi karsilastirmalarda Wilcoxon testi ve gruplar
arasi karsilastirmalarda Mann-Whitney U ve Kruskal-Wallis testleri kullanildi. p<0.05 anlamli kabul edildi.

Bulgular: T1 déneminde Grup 1'de tim ylizeylerden elde edilen demineralizasyon degerleri Grup 3 ve 4’e gore anlamli sekilde yuksek
bulundu (p<0.05). Tum gruplarda TO ve T1 arasindaki demineralizasyon artis miktarinin en fazla gingival ylzeylerde, en az oklizal
yiizeylerde oldugu gériildi. Olgiilen mine yiizeyinden bagimsiz olarak, tiim ylzeylerdeki degerlerin artis ortalamasi Grup 1°de en yiksek,
Grup 4'te en dusUktu.

Sonug: Ortodontik braketlerin yeniden yapistiriimasinin mine ylzeyine etkileri g6z éniine alindiginda, self-etching primer yontemi geleneksel
asitle plrizlendirme yéntemine gére daha az mine demineralizasyonu olusturur.

Anahtar Soézciikler: Demineralizasyon, rebonded braket, diagnodent

INTRODUCTION

The detachment of brackets due to breaks or misposition
during orthodontic treatment is common and undesirable.
The breaking of the brackets is usually caused by excessive
chewing forces generated by the patient, but they may also
be due to an improper bonding method or contamination
during bonding (1,2). Bracket failure is more common espe-
cially in molars and second premolars (3,4). Mandibular
teeth are also more affected by bracket breaks than maxil-
lary teeth because there is a higher probability of contami-
nation with saliva during bracket positioning (5,6).

Two main techniques are used for the direct bonding of
brackets. These are the conventional etching and primer
(CEP) method and the self-etching primer (SEP) method
(7). SEP combines etching, rinsing, and priming in a single
step, simplifying the clinical usage of adhesive systems and
saving time (8).

It is accepted that etching the enamel surface with
orthophosphoric acid before the application of the adhesive
system is the most important step in bonding the brackets to
the enamel surface (9). However, it is reported that shallow
depressions and pits formed by acid etching of the enam-
el are still present on the enamel surface after debonding
the brackets and removing all visible adhesive remnants
(10). CEP causes the inorganic structure of the enamel to
change and leads to the formation of a weak enamel sur-
face against acid attacks. As a consequence, the forma-
tion of demineralized areas can be observed, especially in
patients who cannot follow ideal oral hygiene habits (9,11).

Debonded brackets are mostly adhered to the tooth using
the same protocols. However, since these processes require
enamel surface re-conditioning, they may cause more min-
eral loss in the enamel (12). This causes increased demin-
eralization and the development of white spot lesions when
it is not balanced by remineralization (13).

Most studies so far have focused on the bond strength or
adhesive remnant values of rebonded brackets. Unlike this,

in our study, it is aimed to compare and evaluate develop-
ments in enamel demineralization on the occlusal, gingival,
and proximal surfaces of brackets rebonded to extracted
human maxillary first premolars, which were subjected to
CEP or SEP methods before rebonding, by measuring them
with the laser fluorescence device called DIAGNOdent pen.

The null hypothesis was that no difference exists between
demineralization around brackets rebounded with different
enamel surface conditioning methods in the pH cycle.

MATERIAL and METHODS

Ethical Approval and Preparation of Samples

Ethics committee approval was obtained for the study from
Zonguldak Bulent Ecevit University Non-Invasive Clinical
Research Ethics Committee (Decision No: 2020/22, Date:
18/11/2020). Sixty maxillary first premolars were used for
orthodontic treatment. Care was taken to ensure that the
teeth were free of cavities, fillings, restorations, cracks,
fractures, and fluorosis on the enamel (14). The teeth
were stored in a 0.1% thymol solution, which was renewed
once a month, in the dark and at room temperature. The
buccal enamel surfaces of the teeth were cleaned with a
pumice-water mixture with rubber bands. Afterwards, all
surfaces of the samples, except the crown parts, were
coated with an acid-resistant nail varnish to imitate the oral
environment. The buccal enamel surfaces of the teeth to be
included in the study were checked for demineralization by
measurements made with a DIAGNOdent pen. Teeth with
values between 0 and 3, which were considered healthy,
were included in the study.

Preparation of Groups and Bonding Methods

The sample size of the study, in which the effect size was
calculated using the means of the groups and standard
deviation was performed by the G*Power program (version
3.1.9.7; Franz Faul, Universitat Kiel, Kiel, Germany). With
the a error = 0.05 and the power (1 - a error prob) set to
0.85, the actual power of the study calculated as 87%, and
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total sample size should have been 56. Sixty maxillary first
premolar teeth were randomly divided into 4 groups of 15
samples in each group. Gemini metal brackets (3M Unitek,
Monrovia, CA) were used to bond the teeth.

The bonding agents that were used in the CEP method in
Groups 1 and 2 were as follows: 35% phosphoric acid (3M
Unitek Etching Gel System, Monrovia, CA), Transbond XT
Primer (3M Unitek, Monrovia, CA), Transbond XT Light
Cure Adhesive Paste (3M Unitek, Monrovia, CA).

The bonding agents that were used in the SEP method in
Groups 3 and 4 were as follows: Transbond Plus Self Etch-
ing Primer (3M Unitek, Monrovia, CA), Transbond XT Light
Cure Adhesive Paste (3M Unitek, Monrovia, CA).

3M ESPE Elipar S10 (3M ESPE Dental Products, Monro-
via, CA) curing light source with a light intensity of 1200
mW/cm? and wavelength of 430-480 nm used for adhesive
paste polymerization. During the polymerization, a total of
20 s of light was applied from the mesial and distal sides of
brackets for 10 s.

First Bonding

The teeth in Group 1 and Group 2 were bonded with the
CEP method. The enamel surface was etched with 35%
phosphoric acid for 30 s. It was then washed and dried for
15 s, respectively. Transbond XT Primer was applied as a
thin layer. Then, brackets loaded with sufficient adhesive
paste were placed on the teeth in the correct position. The
excess adhesive was removed with a thin probe, and a total
of 20 s of curing light was applied from the mesial and distal
for 10 s each for polymerization.

The teeth in Group 3 and Group 4 were bonded with the
SEP method. Transbond Plus Self Etching Primer was
applied as a thin layer on the clean enamel surfaces without
plague on which the brackets would be positioned. Then,
the brackets loaded with sufficient adhesive paste were
carefully placed on the teeth in the correct position. The
excess adhesive was removed with a thin probe and a total
of 20 s of curing light was applied from the mesial and distal
for 10 s each for polymerization.

Initial Measurement of Samples with DIAGNOdent (T0)

Demineralization values on the gingival, occlusal, and prox-
imal enamel surfaces adjacent to the bracket in the groups
were measured using the tip number 2 of the DIAGNOdent
pen (KaVo, Biberach, Germany). A single proximal demin-
eralization value was recorded for each tooth by averaging
the measurement performed on the mesial and distal prox-
imal surfaces. Measurements were repeated three times,
and all measurements were made by the same research-
er (KC. A.) without knowing which bonding methods the
groups belong to. The values were recorded as TO values.

pH Cycle

A demineralization-remineralization cycle was applied to
create demineralized areas on all enamel surfaces of the
samples except the acid-fast nail polish area and imitate
the oral environment. The demineralization solution used in
the study contained 2.0 mmol/L calcium, 2.0 mmol/L phos-
phate, and 50 mmol/L acetate, at a pH value of 4.3, and
an environment simulating the acidic environment created
by plague bacteria was created (15). The remineralization
solution, on the other hand, contained 1.5 mmol/L calcium,
0.9 mmol/L phosphate, and 150 mmol/L potassium chlo-
ride, at a pH value of 7.0, and an environment in which the
buffering effect of saliva was simulated in the oral environ-
ment against acids (15). The applied pH cycle consisted of
a 6-hour demineralization cycle and then a 17-hour remin-
eralization cycle. For the demineralization to take place, the
samples were first kept in the demineralization solution in
a 37°C oven for 6 hours to imitate body temperature, and
the teeth in each group were kept in separate containers.
Afterwards, the teeth that were removed from the deminer-
alization solution were washed with deionized water, dried
slightly, and then, kept in the remineralization solution for
the next 17 hours. The samples were then removed from
this solution, washed with deionized water, dried slightly,
and again placed in the demineralization solution. The solu-
tions were changed daily. The pH cycle was continued for
15 days.

Debonding and Cleaning of Debonded Brackets

After the 15 days pH cycle, the samples were removed from
the experimental containers and the brackets were care-
fully debonded mechanically using an orthodontic bracket
remover plier (Dentaurum, Ispringen, Germany). Adhesive
residues remaining on the enamel surface were removed
with conical tungsten carbide burs (American Orthodontics,
Wisconsin, USA). A new tungsten carbide bur was used
after every 5 enamel surface cleaning procedures to avoid
any procedural errors. For the brackets to be rebonded,
the adhesive residues on the bracket base were removed
by sandblasting. 50 um AI203 particles were used for the
sandblasting process.

Second Bonding (Rebonding)

The enamel surface conditioning processes in each group
prior to the rebonding of the brackets to the cleaned tooth
surfaces are shown in Table 1.

In this way, via the enamel surface conditioning prior the
first bonding and rebonding, the groups were constructed
as; Group 1 (CEP-CEP), Group 2 (CEP-SEP), Group 3
(SEP-CEP) and Group 4 (SEP-SEP).
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End of pH Cycle and Final Measurement of Samples
(T1)

The samples to which the brackets were rebonded were
again subjected to the pH cycle described above. With the
second 15 days pH cycle, the total duration of the pH cycle
was 30 days. The samples that completed the 30 days pH
cycle were removed from the solutions. Then, enamel dem-
ineralization results on the occlusal, gingival, and proximal
surfaces of the brackets were measured with the DIAG-
NOdent pen and recorded as T1 values.

Statistical Analysis

The SPSS (Statistical Package for the Social Sciences)
28.0 (IBM SPSS, Chicago, USA) program was used for the
statistical analyses of the data obtained in the study. Mean,
standard deviation, median, minimum, maximum, frequen-
¢y, and percentage values were used as descriptive statis-
tics. Whether the data were normally distributed or not was
evaluated using the Kolmogorov-Smirnov test. The Wilcox-
on test was used for the intragroup comparisons, whereas
the Mann-Whitney U and Kruskal-Wallis tests were used for
the intergroup comparisons. The level of statistical signifi-
cance was taken as p<0.05.

Table 1: Enamel surface conditioning prior to bonding applied
according to the groups in the study.

Enamel surface conditioning

Groups Prior the first Prior the second
bonding bonding (rebonding)

Group 1 (n=15) CEP CEP

Group 2 (n=15) CEP SEP

Group 3 (n=15) SEP CEP

Group 4 (n=15) SEP SEP

CEP: Conventional etching and primer, SEP: Self-etching primer.

RESULTS

TO0 and T1 Measurement Values

The DIAGNOdent measurement values at TO and T1 are
shown in Table 2. At TO, no significantly difference was
found among the demineralization values obtained from
the occlusal, gingival, and proximal surfaces of the sam-
ples belonging to the groups. However, at T1, there was a
significantly difference among the demineralization values
obtained from the occlusal and proximal surfaces of the
samples in the groups, but no significantly difference was
found among the values obtained from the gingival surface.
Moreover, a significantly difference was found in the demin-
eralization values obtained from all surfaces of the samples
in all groups between the TO and T1 measurements.

At the T1, there was no significantly difference between the
demineralization values obtained from all surfaces of the
samples in Group 1 and Group 2, while the values of the
samples in Group 1 were found to be significantly higher
than those of the samples in Groups 3 and 4. At T1, there
was no significantly difference between the demineralization
values obtained from the gingival and proximal surfaces of
the samples in Group 2 and Group 3, while the values of the
samples in Group 2 on the occlusal surface were found to
be significantly higher than those of the samples in Group 3.
Again, at T1, there was no significantly difference between
the demineralization values of the samples in Group 2 and
Group 4 obtained from the gingival surface, while the val-
ues obtained from the occlusal and proximal surfaces of the
samples in Group 2 were significantly higher than those of
the samples in Group 4. Furthermore, at T1, no significantly
difference was found between the demineralization values
obtained from all surfaces of the samples in Groups 3 and
4 (Table 2).

Table 2: TO and T1 demineralization results obtained from the occlusal, gingival, and proximal surfaces of the groups.

Surfaces Groups
Group 1 (n=15) Group 2 (n=15) Group 3 (n=15) Group 4 (n=15) o]
TO 2.27+0.46 2.33+0.62 2.27+0.70 2.00+0.93 0.962
Occlusal T1 4.93+1.49 4.60+1.06 3.53+1.24"2 3.67+0.9712 0.008
p 0.001 0.002 0.002 0.004
TO 2.93+0.88 3.00+1.07 2.87+0.99 2.93+1.03 0.998
Gingival T 7.87+2.67 7.13+0.88 6.53+1.411 5.67+1.05" 0.051
p 0.001 0.001 0.001 0.001
TO 2.66+0.19 2.73+0.17 2.66+0.18 2.63+0.17 0.969
Proximal T1 7.23+0.48 6.33+0.35 5.63+0.32! 4.86+0.20" 0.001
p 0.001 0.001 0.001 0.002

Measurement values are given as mean =+ standard deviation. ' Difference with Group 1 p<0.05 / 2 Difference with Group 2 p<0.05.

TO: Initial Measurement of Samples with DIAGNOdent pen, T1: Final Measurement of Samples with DIAGNOdent pen.
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Demineralization Increases in DIAGNOdent
Measurements

The degrees of increase in the DIAGNOdent values obtained
for each group (the difference between the TO and T1 val-
ues) are seen in Table 3 and Figure 1. While there was no
significantly difference among the amounts of increase in
the values obtained from the gingival surfaces of the sam-
ples in the groups, between the TO and T1 measurement,
there were a significantly differences among the amounts

Table 3: Results on the degrees of increase in the
demineralization values between TO and T1 obtained from the
occlusal, gingival, and proximal surfaces of the groups.

Surfaces
Groups
Occlusal Gingival Proximal

Group 1 (n=15)  2.67+1.45 4.93+3.08 4.56+0.57
Group 2 (n=15)  2.27+1.39 4.13+2.07 3.60+0.43
Group 3 (n=15) 1.27+0.88" 3.67+1.68 2.96+0.38
Group 4 (n=15) 1.67+1.45 2.73+1.67 2.23+0.25"
p 0.025 0.114 0.009

Measurement values are given as mean =+ standard deviation.
Difference with Group 1 p<0.05 / 2Difference with Group 2 p<0.05

of increase in the values obtained from the occlusal and
proximal surfaces. While the degrees of increase in the val-
ues obtained from the occlusal surfaces of the samples in
Group 3 between the TO and T1 measurements were signif-
icantly lower than those in Groups 1 and 2, no significantly
differences were found among the other groups. While the
degrees of increase in the values obtained from the prox-
imal surfaces of the samples in Group 4 between the TO
and T1 measurements were significantly lower than those
in Groups 1 and 2, no significantly difference was found
among the other groups (Table 3).

Between TO and T1, the degrees of increase in the values
obtained from the occlusal, gingival, and proximal surfaces
were the highest in Group 1, the lowest in Group 3 on the
occlusal surface, and the lowest in Group 4 on the gingival
and proximal surfaces. Between TO and T1, the degrees
of increase in the values of all groups were observed to be
the highest on the gingival surfaces and the lowest on the
occlusal surfaces (Figure 1).

The mean degree of increase in demineralization values
obtained from three different surfaces, independent of the
enamel surfaces measured, is shown in Figure 2. Between
TO and T1, the lowest increase in demineralization values

9
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2 3 1
p I
£ °
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0 Figure 1: Plot of the degree of increase in the
Giremp 1 Gimmp 2 G 3 Koo demineralization values between T0 and T1
®Occlusal ™ Gingival  Proximal obtained from the occlusal, gingival, and proximal
surfaces of the groups.
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0.00 Figure 2: Plot of the mean increase in
Group 1 Group 2 Group 3 Group 4 demineralization values in the groups independent
of the enamel surfaces measured.
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was observed in Group 4, while the highest increase was
observed in Group 1 (Figure 2).

DISCUSSION

In fixed orthodontic treatments, the incidence of white spot
lesions increases as a consequence of insufficient oral
hygiene, the formation of retentive areas for bacterial colo-
nization by orthodontic attachments, and the release of acid
that predisposes the enamel to demineralization and bacte-
rial plaque, especially around the brackets (16-18). Increas-
ing acidic activity, especially during orthodontic treatment,
due to the inability to clean the bacterial plaque effectively,
causes rapid initial caries formation in the enamel that is
etched with acid before bonding (19). It was reported that
the incidence of at least one white spot lesion was 50% in
patients treated with fixed orthodontic appliances, and only
24% in untreated controls (16). Additionally, it was report-
ed that 72.9% of patients receiving orthodontic treatment
developed at least one white spot lesion during treatment,
and 2.3% of them showed cavitation (20).

Bracket failure during orthodontic treatment is undesira-
ble and increases the duration and cost of the treatment.
Although these bracket failures can be caused by the
patient, they can also be caused by an improper bonding
method and contamination during bonding (1,2). Lovius et
al. (21) stated that bracket failures can occur in 16% to 23%
of patients.

In the literature review, it is seen that most of the studies
on rebonded brackets focus on bond strength and adhe-
sive remnant values (1,10,12,22). This study focused on the
effect of different types of surface conditioning methods on
enamel demineralization while rebonded the brackets.

Researchers have performed various pH cycle models to
simulate demineralization and remineralization events in the
oral environment (22-26). In this study, the content of the
demineralization solution used was the same as that used
by several researchers. The demineralization solution used
for the demineralization phase of the samples had a low pH
of 4.4, imitating clinical conditions similar to the acidic envi-
ronment produced by plaque bacteria. Many researchers
used similar remineralization solution contents (25-27). The
remineralization solution was prepared in such a way to pre-
serve the levels of calcium and phosphate found in natural
saliva. Under laboratory conditions, it was aimed to imitate
demineralization with bacterial plaque and remineralization
with saliva by using this pH cycle model.

In their study in which the demineralization around brackets
bonded to cattle teeth was investigated, Baysal et al. (28)
formed and compared groups as Transbond XT adhesive
primer used on acid etched surfaces, Pro Seal adhesive
primer, Opal Seal adhesive primer, and Transbond Plus
SEP used on the non-etched surface. They reported that

no significant difference was observed between the Trans-
bond XT group and the Opal Seal group in terms of demin-
eralization after the acidic solution they applied, and more
demineralization was observed in the Pro Seal and Trans-
bond Plus SEP groups compared to the Transbond XT
group. They stated that the highest calcium ion release was
in the self-etching group. Ghiz et al. (29) observed in their
study that evaluated the effects of CEP and SEP on enamel
demineralization under in-vivo conditions that, patients with
moderate or poor oral hygiene in the SEP group had higher
demineralization scores and more white spot lesions. They
explained this situation with the low pH in the SEP group,
and therefore, the continuous exposure of the enamel sur-
face to the acidic environment. In this study, the highest
degree of demineralization around the brackets belonging
to Group 1, which was applied CEP during rebonding, and
the lowest degree of demineralization around the brackets
in Group 4, which was applied SEP during rebonding, con-
tradicted the results of these studies in the literature. Based
on these findings, the null hypothesis was rejected.

Paschos et al. (30) reported that Transbond Plus SEP can
release fluorine that may affect demineralization in their
study, in which they compared the effects of different enam-
el surface conditioning methods on demineralization around
brackets. Visel et al. (31) compared the enamel demineral-
ization effects of two different methods, namely SEP and
CEP, around brackets using the quantitative laser-effect flu-
orescence in their in-vivo study. They stated that the lowest
degree of fluorescence loss was in the SEP groups, and
the SEP group with in Transbond Plus, which can release
fluorine, exhibited the highest degree of remineralization in
the enamel. In their in-vitro study, Hess et al. (32) exposed
teeth to the threat of caries for 42 days to evaluate the
effects of acid etching. They used the DIAGNOdent laser
fluorescence device to examine decalcified areas and
reported that acid etched teeth showed 34% more decalci-
fication than unroughened teeth. Hosein et al. (33) reported
that the CEP method caused more enamel loss than Trans-
bond Plus SEP application, and the loss on the acid etched
enamel surface was between 1.11 and 4.57 micrometers,
while this loss was between 0.03 and 0.74 micrometers
after the application of self-etching primer. In this study, low-
er demineralization values were observed in the groups in
which the SEP method was applied, which was in line with
many studies such as the studies mentioned above.

Tan and Cokakoglu (34) reported that the highest degree
of demineralization on enamel surfaces adjacent to brack-
ets occurred on the gingival surface adjacent to brackets.
Pakshir and Ajami (35) compared microleakage values
around brackets created by SEP and CEP and stated that
the highest degree of microleakage occurred on the gingi-
val surface adjacent to brackets, regardless of what bond-
ing system was used. In this study, the amount of increase
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in demineralization values between the TO and T1 meas-
urements was observed to be the highest on the gingival
surface adjacent to the bracket in all groups, regardless of
the enamel surface conditioning method that was applied.
This is thought to be due to the irregularity of the enamel
prisms on the gingival surface, the anatomical variations of
the cemento-enamel junction, the lower hard tissue capac-
ity compared to other surfaces adjacent to the bracket, and
the more porous structure of the gingival enamel surface.

In their in-vitro study with rebounded brackets, Zhang et al.
(12) compared the CEP and SEP methods. They reported
that CEP caused more enamel damage than SEP. In their
in-vitro study, Alavi and Ehteshami (36) examined changes
on the enamel surface during the rebonding of brackets and
stated that CEP and SEP showed clear differences on the
enamel surface, and CEP caused more enamel damage
than SEP. They thought that the SEP method may be a suit-
able option, considering the decrease in the time spent at
the patient’s bedside, the technical sensitivity of the meth-
od, and the risk of enamel damage during the removal of
adhesive residues after bonding or debonding.

In this study, higher demineralization values were observed
in the CEP groups compared to the SEP groups in the pro-
cesses of rebonding brackets, which supported the results
of the afore mentioned studies. Higher demineralization val-
ues were observed in the group in which CEP was used in
first bonding, and SEP was used in rebonding compared to
the group in which SEP was used in first bonding, and CEP
was used in rebonding. However, the difference between
these groups was not statistically significant.

The limitations of this study are the use of one type of brack-
et, the use of only two enamel conditioning methods and
the inability of demineralization-remineralization solutions to
fullu simulate the oral environment. However, in our study
shows that orthodontic brackets can be rebonded with the
self-etching primer in order to reduce enamel loss in patients
with poor oral hygiene. In order to eliminate the inadequa-
cy of clinical trials about this topic, it would be beneficial to
conduct further studies by considering the limitations of this
study.

According to the results of this in-vitro study: The highest
degree of demineralization occurred around the brackets in
which the CEP method was used for bonding and rebond-
ing, and the lowest degree of demineralization occurred
around the brackets in which SEP was used. More demin-
eralization occurred on the gingival enamel surfaces adja-
cent to the brackets in all groups. In this in-vitro study, it was
seen that the SEP method protects the enamel surface to
a higher extent in rebonding of orthodontic brackets, and
orthodontic bracketing can be applied with SEP in patients
with insufficient oral hygiene.
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Amagc: Arastirma, dental muayene amaciyla ilk kez dis hekimine gelen 3-6 yas grubu c¢ocuklara

muayene 6ncesinde, oyun hamuru setinin oynatilmasinin ¢gocuklardaki dental kaygi diizeyine etkisinin
degerlendirilmesi amaciyla yapilmistir.

Gerec ve Yontemler: Arastirma, 1-31 Ekim 2019 tarihleri arasinda Zonguldak Biilent Ecevit Universitesi
Pedodonti Anabilim Dali’'nda 3-6 yas arasi 60 cocukla gergeklestirilmistir. Arastirmada, ¢alisma grubu
cocuklarla birlikte dental muayene éncesi dis oyun hamuru seti oynanmis olunup kontrol grubuna
herhangi bir calisma yapiimamistir. Arastirma verileri; Tanitici Bilgi Formu ve Cocuklarin Duygusal Disa
Vurumunu Degerlendirme Olgegi ile toplanmistir. Veriler Statistical Package for the Social Sciences
16.0 paket programi ile degerlendirilmistir.

Bulgular: Cocuklarin dental muayeneye gelis sikayetleri agisindan her iki grupta curiik sebebiyle olu-
san agrinin cogunlugu olusturdugu belirlenmistir. Calisma grubu ¢ocuklarin élgek puan ortalamasinin
8.46+3.17, kontrol grubu cocuklarin ise 11.00+5.24 oldugu ve aralarinda anlamli farklilik gorildugu
tespit edilmistir (p<0.05).

Sonug: ilk kez dental muayeneye gelen gocuklara muayene éncesinde dental kaygi diizeyini azaltmada
oyun hamuru oynatilmasinin etkili oldugu belirlenmistir.

Anahtar Sézciikler: Cocuklarda dental kaygi, oyun hamuru, cocuk hemsiresi

ABSTRACT

Aim: The research was carried out to evaluate the effect of playing the play dough set on the level of
dental anxiety in children aged 3-6 years, who come to the dentist for the first time for dental examination.

Material and Methods: There search was carried ou twith 60 children between the ages of 3-6 in
Zonguldak Bilent Ecevit University Department of Pedodontics between October 1-31, 2019. The study,
the dental play dough set was played with the child before the dental examination, and the dental group
was taken to the dental examination without being played in the control group. Research data; it was
collected through the Introductory Information Form and the Children's Emotional Expression Scale.
The data were evaluated with Statistical Package for the Social Sciences 16.0 package program.

Results: It was determined that the majority of the pain caused by caries in both groups in terms
of the complaints of children at the dental examination. When the Emotional Expression of Children
Scale score was evaluated in children evaluated during the procedure; it was determined that the
intervention group children were 8.46+3.17 and the control group children were 11.00+5.24 and there
was a significant difference between them (p<0.05).

Conclusion: It was determined that playingdough was effective in decreasing the level of dental anxiety
to the children who came to the dental examination before the examination.

Keywords: Dental anxiety in children, play dough, child nurse
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Cocuklarda Dental Kaygi

Dental saghgin, insan viicudunun gelismesinde ve saglk-
Il bir yagsam surdirmesinde énemi blyUktur. Dental saglik
ile ilgili sorunlar, Glkemizde ve dunyada en yaygin gérilen
saglik sorunlari arasindadir. Ulkemizde, bireylerin ortala-
ma %92’sinin ¢lrik nedeniyle tedaviye gereksinimi oldugu
gorulmektedir (1). Agiz dis sagligini koruyucu ve dis ¢uru-
gune karsi Onleyici uygulamalarin bebeklik déneminden
itibaren yapilmasi énerilmektedir. Cocuklarda ¢ yasindan
itibaren dis fircalamaya baslanmasi ve diizenli dis kontrolle-
rinin yapilmasi gerekmektedir (2, 3).

Uc yasinda cocuklarin agzinda ortalama 20 adet siit disi
bulunmaktadir. Stt dislerinin ¢cene kemigindeki varliklari,
cene kemigi blylmesi icin dnem tasir ve uyarici bir etki
olusturur. Sut disleri, fizyolojik olarak dustinceye kadar
altlarindan gelecek olan kalici diglerin yerlerini korurlar.
Ayni zamanda digler, konusmada etkin rol oynamaktadir
ve cocukta kendine gliveni etkilemektedir. Bu nedenlerden
dolay! sut diglerinde meydana gelen sorunlar, cocuklarin
blyume surecini olumsuz etkileyebilir (4).

Cocuklarda, ¢uriik tedavisi 6ncesi ve sirasindaki kaygilar,
tedaviyi engelleyen, geciktirebilen ve igbirligini zorlastiran
davraniglara yol agabilir (5). Cocuk ya da ergenlerin dig
tedavisine yonelik isbirlik¢ci olmayan davraniglari ‘Dental
Davranigi Yonetimi Sorunlari (DBMP)’ olarak bilinir (6).
“Dental kaygi, 6zel dis kaynakli uyarici ile iligkili olmaksi-
zin bireyin her tirli dental isleme karsi hissettigi korku ve
endise” olarak tanimlanmaktadir. Her yasta gértulmekle bir-
likte 6zellikle cocukluk ya da ergenlik déneminde daha ¢ok
ortaya ¢cikmaktadir. Farkli populasyonlara ve yas gruplarina
yonelik olarak yapilan arastirmalarda, cocukluk déneminde-
ki dental kayginin %5-28 oraninda goruldigu bildirilmigtir
(7-9).

Dental kaygi ile ilgili yapilan arastirmalarda, etiyolojinin
cok etmenli oldugu ortaya konulmustur. Cocuklarda 6zel-
likle daha 6nce edindigi olumsuz dental tedavi deneyim-
leri dental kaygi gelisiminde 6nemlidir (8,9). Pozitif bir dis
hekimi-hemsire-cocuk iligkisi; cocugun uyumu ve dis saghgi
kliniklerine gitme aliskanhgini etkileyebilmektedir. Ayrica
evde yapacagi koruyucu uygulamalar motivasyonunu olum-
lu yonde gelistirir. Bu nedenle ¢ocuklari ilk dis kontrol ya
da tedavi ziyaretlerinde olumlu deneyimler yasayabilmesi
icin ortamin duzenlenmesi, ¢cocuklarin dikkatini cekebilecek
etkinliklerin planlanmasi énemlidir (10).

Bu baglamda ¢ocuk hemsirelerinin; cocugun hastaneye ve
hastanede yapilan islemlere uyum saglamasi, stres ve kay-
gisini giderilmesi, duygularini ifade etmesinin saglanmasi,
agrisinin azaltilmasi ve bas etme becerilerinin gelistirmesi-
ne yonelik Gnemli sorumluluklari bulunmaktadir (11). Cocuk
hemsireleri, gocuklarda dental kayginin yénetiminde “cocu-
gun isi” olarak tanimlanan oyundan yararlanilabilir. Hasta-

nede oynanan oyun, ¢ocugun rahatlamasi ve duygularini
yansitmasi yéninden énemli rol Ustlenir. Oyunda sézel ve
dogrudan bir iletisim olmasa da oyunun yardimiyla sézcik-
ler simgesel olarak seslere, nesnelere, arag-gerece, yere ve
zamana aktarilir (12).

Cocuk, iletisim kurmayi, duygu ve duslincelerini ifade etme-
yi oyun araciligi ile 6grenir. Bu nedenle hemsire; anne-ba-
balara, cocugun oyununun gbzlenmesi ve onun i¢ diinya-
sina iligkin i¢ géri kazaniimasi konularinda danigsmanlk
yapar. Cocuklar icin yaraticiliklarini gelistirecek kagit, boya
kalemleri, makas, kil ve oyun hamurlari gibi basit materyal-
ler oyun igin yeterlidir (13).

Bu arastirma, dental muayene amaciyla dis hekimine ilk kez
gelen 3-6 yas grubu cocuklara muayene 6ncesinde, oyun
hamuru setinin oynatiimasinin ¢ocuklardaki dental kaygi
dizeyine etkisinin degerlendiriimesi amaciyla yapilmistir.

GEREC ve YONTEMLER

Arastirma, randomize kontrolll tipte yapiimigtir.

Hipotez 0 (H,): Dental muayene amaciyla ilk kez dig heki-
mine gelen ¢ocuklara muayene éncesinde, oyun hamuru
setinin oynatiimasinin ¢ocuklardaki dental kaygi dizeyine
etkisi yoktur.

Hipotez 1 (H,): Dental muayene amaciyla ilk kez dig heki-
mine gelen ¢ocuklara muayene éncesinde, oyun hamuru
setinin oynatiimasinin cocuklardaki dental kaygi dizeyine
etkisi vardir.

Arastirmanin uygulanabilmesi icin Zonguldak Bulent Ecevit
Universitesi (ZBEU) Girigimsel Olmayan Klinik Aragtirma-
lar Etik Kurulu’ndan (Karar No: 2019-117-17/10) ve ZBEU
Agiz ve Dis Saghgr Uygulama ve Arastirma Merkezi’nden
izin alinmigtir. Katilimcilara aragtirma ile ilgili bilgi verildik-
ten sonra ¢ocuklarinin arastirmaya katilmasini kabul eden
ebeveynlerden Bilgilendirilmis Gondlli Olur Formu ile onam
alinmistir.

Cocuklar dental muayene icin ebeveynleri ile birlikte bekle-
me alaninda bulunmaktadir. Muayene sirasi gelen cocuk ve
ebeveyni muayene odasina alinmaktadir. Muayene odasin-
da iki muayene koltugu bulunmakta olup duvarlarda ¢ocuk-
larin ilgisini ¢ekebilecek ¢izgi film karakterlerinin resimleri
bulunmaktadir. Dental muayenelerinin yapildigi bu odaya
cocuklar ebeveynleri ile birlikte alinmaktadir.

Cocuklar oyun hamuru seti ile ayri bir bélimde oynatiimis-
lardir. Bu alan ortalama 15 m2dir. Alan igcerisinde bir masa
ve etrafinda arastirmaci, cocugun ve ebeveynin oturdugu
U¢ adet sandalye bulunmaktadir.

Arastirmanin evrenini, ZBEU Dis Hekimligi Fakultesi Pedo-
donti Anabilim Dali’'na 01.10.2019-31.10.2019 tarihleri ara-
sinda dental muayene amaciyla ilk kez gelen 605 ¢ocuk
olusturmustur. Veri toplama stlirecinde 283 cocuk yas krite-
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rini saglamadigi, 250 cocuk ilk dental muayenesi olmadig,
2 cocuk fiziksel ve zihinsel saglik sorunu oldugu, 10 ¢ocuk
ya da anne-baba arastirmaya katilmay kabul etmedigi ve
4 cocuk arastirmanin tim basamaklarini tamamlamadigi
icin arastirma kapsamina alinamamistir. Randomize kont-
rolli olarak atanan 30 kontrol ve 30 calisma grubu olmak
Uzere toplam 60 cocuk ile arastirma tamamlanmistir (Sekil
1). Galisma ve kontrol grubu olmak Uzere toplam 2 gruba
randomize olarak atanmigtir. Cocuklarin gruplara atanmasi,
gizliligi ve yanlhlhgin saglanmasi acisindan bilgisayar prog-
rami ile arastirmaci disinda bir istatistik¢i tarafindan yapil-
mistir (Sekil 2).

Ornekleme Segilme Kriterleri
+ 3-6 yas yas grubunda cocuk olmasi

+ Gocuklarin dental muayene amaciyla ilk kez bagvurma-
sl

+  Cocugun fiziksel ya da zihinsel engelinin olmamasi

+ Sistemik bir rahatsizigr olmayan ve herhangi bir tibbi
tedavi gecmisi olmayan saglikli cocuk olmasi

+ Ebeveyn ve gocugun Tirkce konusabiliyor olmasi

+ Ebeveynin okuryazar olmasi

+ Ebeveyn ve cocugun arastirmaya gonulli olmasi
Veri Toplama Araclari

Tanitici Bilgi Formu

Arastirmaci tarafindan ¢ocuk ve ailesi hakkindaki arastir-
ma ile ilgili genel bilgileri elde etmek amaci ile gelistirilmisg-
tir. Formda ¢ocugun; yasi, cinsiyeti, egitim durumu, kaginci
cocuk oldugu, hastaneye gelis sikayeti, ebeveynlerinin; yasi
egitim durumu, meslegi ve dental muayene éncesi cocugun
tepkisini degerlendirmeye yénelik 17 soru yer almaktadir.

Cocuklarin Duygusal Disa Vurumunu Degerlendirme
Olcegi (cDDVDO)

Ho Cheung William Li tarafindan (Children’s Emotional
Manifestation Scale-CEMS) ¢ocuklarin tibbi islemler sira-
sinda yasadiklari anksiyeteyi degerlendirmek amaciyla
gelistirilmistir (14). Olcegin 3-6 yas grubu gocuklara ydnelik
Turkceye gecerlilik ve glvenilirlik arastirmasi Yanik ve ark.
tarafindan yapilmistir. Olgek 5 farkli kategori ve 25 mad-
deden olusmaktadir. Cocugun yuz ifadesi, seslendirme,
hareket, etkilesim ve isbirligi gdzlenerek puanlama yapilir.

(N=605)

Uygunluk iin degerlendirilen J

(0=10)

Dahil edilmeyen (n=541)

*Dahil edilme kriterinin
kargilamayan (n=531)

*Katilmay1 reddeden

RANDOMIZASYON ’

(n=64)

Girigim igin ayrildi(n=32)
¢ Aynlan girisim yapildi
(n=32)

*Ayrilan girisim igin
yapilmadi (n=0)

Izlemden gikt1 (n=2)

* Oyun hamuru oynamak
istemedi (n=2)

Analiz edildi (n=30)
*Analizden gikarildi (n=0)

AYIRMA

l

ANALIZ

Kontrol i¢in ayrildi (n=32)

*Ayrilan kontrol yapildi
(n=32)

*Ayrilan kontrol yapilmad:
(n=0)

izlemden g1kt (n=2)

*Anket sorular:
tamamlanamadi (n=2)

Analiz edildi (n=30)
*Analizden ¢ikarildi (n=0)

Sekil 1: Consort Akis Diyagrami.
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Olgekte, en dustik kaygili puan 1, en yiiksek kaygili puan
ise 5 olmak Uzere toplam 5-25 puan arasinda puan elde
edilir. Olgegin orijinal arastirmasinda Cronbach’s alfa degeri
0.92, Turkceye gecerlilik ve glivenilirlik arastirmasinda 0.96
olarak hesaplanmistir (15). Bu arastirmada Cronbach’s Alfa
degeri 0.83 olarak hesaplanmisgtir.

Dis Hekimi Oyun Hamuru Seti

Dis Hekimi Oyun Hamuru Seti kutusunun (Dr Dril’'n Fill Le
dentist, Play-Doh, Cin) icinde; dis, agiz figura, dolgu aleti,
dis fircasi, dis teli yapmalarina yénelik aletler bulunmak-
tadir. Kutunun icinde; beyaz, kirmizi ve yesil renkte olmak
lizere bes tane oyun hamuru bulunmaktadir.

Cocuklar setin icindeki kaliplar ve renkli oyun hamurlariy-
la dis sekilleri olusturabilektedirler. Olusturduklari bu dis
sekillerini temizlemede setin i¢inde bulunan dis fircasini
kullanabilir, dig telleri olusturabilir ve dolgu aleti ile yaptiklari
dislere dolgu yapabilirler. Dis dolgu aleti 2 x 1,5V AA pil ile
calismaktadir.

Dis Hekimi Oyun Hamuru Seti ¢gocuklarin; el becerilerini, rol
oynama yeteneklerini gelistirip yaraticilik ve odaklanmalari-
ni saglamaktadir. Oyun hamuru ile yaptiklan dislerle, cirik
dis ve islemleri yaninda uyguladiklari dolgu, dis teli yapma
islemleri kendilerinin tedaviyi gerceklestirmeleri ile 6zglven
kazanmalarina katki saglamakta olup, oyun hamuru ile yap-
tiklari dislerle hayal guglerinin gelismesine yardimci olmak-
tadir (16).

Verilerin Toplanmasi

Arastirmaya katilmayi kabul eden cocuk ve ebeveynine
bekleme alaninda islem 6ncesi “Bilgilendirilmis Gondalld
Olur Formu” ve “Tanitici Bilgi Formu” doldurulmustur.

Kontrol grubu; pedodonti klinigine, dental muayene amaciy-
la ilk kez gelen ¢ocuk ve ebeveyni hemsire tarafindan mua-
yene odasina alinmigtir. Muayene odasinda ¢ocuk dental
koltuga oturtulup, islem hakkinda kisa bilgi verilmistir. Dis
muayenesi sirasinda hemsire tarafindan Cocuklarin Duy-
gusal Disa Vurumunu Degerlendirme Olcegi (CDDVDO)
uygulanmistir.

Calisma grubu; pedodonti klinigine dental muayene ama-
ciyla ilk kez gelen ¢ocuk ve ebeveyni, muayeneyeden 15
dakika 6nce hemsire tarafindan oyun hamuru oynayacaklari
alana alinmiglardir. Etkinlik yapilacak alanda sadece ¢ocuk,
yakini ve hemsire bulunmustur. Cocukla birlikte hemsire
tarafindan oyun hamuru oynanmistir. Etkinlik ortalama 15
dakika stirmustur. Bu etkinlik arastirmacinin dis oyun setini
cocuga tanitmasinin ardindan dental tedavileri oyun araci-
ligiyla gbstermesi ve ¢cocugun uygulanmasinin saglanmasi
seklinde gerceklestiriimistir. Etkinlik sonrasi ¢ocuk, hemsi-
re tarafindan muayene odasina alinimis ve dental koltuga
oturtulmus ve islem hakkinda kisa bilgi verilmigtir. Dis mua-
yenesi sirasinda hemsire tarafindan GDDVDO uygulanmis-
tir. GCalisma ve kontrol grubunda yer alan tim g¢ocuklarin
dental muayenesi ayni dis hekimi tarafindan yapiimistir.

Ebeveyne Tanitic1 Bilgi Formu doldurtulmasi

KONTROL GRUBU

cocuga yapilacak islem ile ilgili kisa bilgi verilmesi

Dental muayene sirasinda hemsire tarafindan CDDVDO
doldurulmas

Cocuk ve Ebeveynle Tanigma / Arastirma Hakkinda Bilgilendirme /
Bilgilendirilmis Goniillii Olur Formu Aracihigi [le Imza Alinmas

CALISMA GRUBU

Islemden 15 dk nce oyun
hamuru setinin oynatilmasinin

Ebeveyni ile birlikte muayene odasma alinmis, dental koltuga oturtulup,

Sekil 2: Akis Semasi.
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Verilerin istatistiksel Analizi

Bu arastirmada elde edilen veriler SPSS 16.0 paket prog-
rami ile analiz edilmistir. Degigskenlerin normal dagilim
gosterip gostermediklerinin degerlendiriimesinde Shapiro
Wilk’s testi kullaniimigtir. Arastirma verileri degerlendirilir-
ken tanimlayici istatistiksel metodlardan (ortalama, standart
sapma, ortanca, minimum, maksimum say!, ylzde) yararla-
nilmistir. Nicel verilerin karsilastiriimasinda Pearson ki-ka-
re test, nicel verilerin karsilastirimasinda normal dagilim
gbstermedigi icin degiskenlerin iki grup karsilastirmalarinda
Mann Whitney U testi ve spearman korelasyon analizi kul-
laniimistir. Sonuglar yorumlanirken anlamhilik diizeyi olarak
0.05 kullaniimis olup; p<0.05 olmasi durumunda anlamli bir
farkhhgin oldugu, p>0.05 olmasi durumunda ise anlamli bir
farkliigin olmadigi belirtiimistir.

BULGULAR

Calisma ve kontrol grubu cocuklarin ve ebeveynlerinin
tanimlayici 6zelliklerinin benzer oldugu ve aralarinda anlam-
It farklilik olmadigi gézlenmistir (p>0.05) (Tablo 1, Tablo 2).

Cocuklarin dental muayeneye gelis sikayetleri agisindan
her iki grupta clrik sebebiyle olusan agrinin cogunlugu
(calisma =%76.7, n=23, kontrol=80.0, n=24) olusturdugu
ve aralarindan anlamh farkliigin olmadigr belirlenmistir
(p>0.05) (Tablo 3).

Cocuklarin dental muayene 6ncesi verdigi tepkilere bakil-
diginda calisma grubunda ¢ocuklarin cogunlugunun sakin,
istekli, merakl seklinde olumlu tepki (%63.3 (n=19)) verdigi
ancak kontrol grubundaki cocuklarin ¢ogunlugunun korku,
cekingen, isteksiz, aglama seklinde olumsuz tepki verdigi
(53.3 (16)) ancak aralarinda anlamli farkhlik olmadigi belir-
lenmistir (p>0.05) (Tablo 4).

islem sirasinda degerlendirilen CDDVDO puanina bakil-
diginda; calisma grubu cocuklarin puan ortalamasinin
8.46+3.17 kontrol grubu gocuklarin ise 11.00+5.24 oldu-
gu ve aralarinda anlamh farkliik géruldigu belirlenmistir
(p<0.05) (Tablo 5).

TARTISMA

“Dental kaygl, 6zellikle dis kaynakl uyarici ile iligkili olmak-
sizin bireyin her tirli dental isleme karsi hissettigi korku ve
endige olarak” tanimlanmaktadir (17). Dental kaygi, ¢ocuk-
larda dental ortamda davranig yonetimi sorunlarinin ana
kaynag olarak kabul edilmektedir. Bu nedenle, dental teda-
vi saglanmasinda énemli bir engel oldugu icin yénetiime-
si 6nemlidir. Dental kaygi cocukluk déneminde basaril bir
sekilde tanimlanir ve yonetilirse, dental kayginin yetigkinlige
ilerlemesi 6nlenebilir (18-20).

Bu bdélimde cocuklarda dental kayginin giderilmesinde
oyun hamuru etkinliginin degerlendiriimesiyle yapilan aras-
tirmadan elde edilen bulgularin tartismasina yer verilmistir.
Calisma ve kontrol grubu ¢ocuklarin ve ebeveynlerin tanim-
layici Ozelliklerinin benzer oldugu ve aralarinda anlamli
farklilik olmadigr gézlenmistir (p>0.05). Bu durum, gruplarin
tanimlayici 6zellikler bakimindan homojen dagildigini gés-
termektedir. Girisimsel arastirmalarda tanimlayici 6zellikler
acisindan gruplarin benzer olmasi istendik bir durumdur.

Cocuklarin hem calisma hem kontrol grubunda en sik den-
tal muayeneye gelis sikayetinin ¢iriige bagl agn oldugu
belirlenmigtir (p>0.05). Yapilan ¢alismalarda da ¢ocuklarin
en sik dis tedavisine gelis nedeninin dis ¢urtkleri oldugu
gérulmustir (5,6). Dental kaygisi olan bir cocuk, dis heki-
mi ziyaretinde ko6tu bir sey olacagindan korkar ve dental
muayeneden kaginabilir. Bu durum ¢ocugun agiz saghginin

Tablo 1: Gruplara gére ¢ocuklarin tanimlayici 6zelliklerinin dagihmi (n=60).

.. Test degeri
Ozellik Calisma Grubu (n=30) Kontrol Grubu (n=30) m
P
Ort+Ss 4.66+1.02 4.60+1.06
Yas - 435.0 0.8182
Ortanca (Min-Max) 5.00 (3.00-6.00) 5.00 (3.00-6.00)
n (%) n (%) x2 p
o Kiz 14 (46.7) 15 (50.0)
Cinsiyet 0.067 0.796°
Erkek 16 (53.3) 15 (50.0)
Kres 1(6.7) 3(15.8)
Egitim Anaokulu 6 (40.0) 8 (42.1) 1.629 0.653°
ilkokul 8 (53.3) 8 (42.1)
1. 11 (36.7) 14 (46.7)
2. 14 (46.7 9 (30.0
Kaginci (46.7) (30.0) 1 847 0.605"
Gocuk 3. 4(13.3) 6 (20.0)
4. 1(3.3) 1(3.3)

2Mann Whitney U testi, °Ki Kare Testi
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Tablo 2: Gruplara gére anne-babalarin tanimlayici ézelliklerinin dagilimi (n=60).

.. Test degeri
Ozellik Calisma Grubu (n=30) Kontrol Grubu (n=30) m
p
Ort+Ss 31.80+3.99 33.90+4.75
Anne Yas :
Ortanca(Min-Max) 32 (23.00-39.00) 33.50 (25.00-43.00) 335.5 00.92
Ort+Ss 34.96+4.8632 36.10+4.97 32
Baba Yas ; 418.5 0.632
Ortanca(Min-Max) 35.50 (24.00-47.00) 33.50 (30.00-48.00)
n (%) n (%) x2 p
ilkokul 10 (33.3) 7 (23.3)
o Ortaokul 8 (26.7) 6 (20.0)
Anne Egitim - 3.469 0.628°
Lise 8 (26.7) 10 (33.3)
Yiksek 6gretim 4 (13.3) 7 (23.3)
ilkokul 8 (26.7) 5 (16.6)
o Ortaokul 5(16.7) 7 (28.3)
Baba Egitim - 4.085 0.395°
Lise 10 (33.3) 7 (23.3)
Yiksek 6gretim 7 (23.3) 11 (36.7)
alisiyor 3(10.0 8 (26.7
Anne Calisma Galisly ( ) (26.7) 0.181 0.09°
Calismiyor 27 (90.0) 22 (73.3)
aligiyor 28 (93.3 27 (90.0
Baba Calisma Galisly ( ) ( ) 0.215 0.500°
Calismiyor 2(6.7) 3(10.0)
Toplam 30 (100) 30 (100)

aMann Whitney U testi, °Ki Kare Testi

Tablo 3: Gruplara gére ¢ocuklarin gelis sikayetlerinin dagilimi
(n=60).

Calisma Kontrol S
Sikayet Grubu (n=30) Grubu (n=30) gatidagen
n (%) n (%) x2 p
Agri 23 (76.7 24 (80.0
% ( ) ( ) 0.098 0.754°
Diger* 7 (28.3) 6 (20.0)
Toplam 30 (100) 30 (100)

*Genel kontrol, dis kiridi, diste renklenme, tartar, koku, sut disi
cikmamasi, okluzyon problemleri*Ki Kare Testi

Tablo 5: Gruplara gére cocuklarin CDDVDO puanlarinin
dagilimi ve analiz sonucu (n=60).

Calisma Grubu Kontrol Grubu

.. Ort+Ss Ort+Ss Test degeri
Olcek
Ortanca Ortanca U
(Min-Max) (Min-Max) P
QDDVD(") 8.46+3.17 11.00+5.24

308.500 0.033°
7.50 (5.00-23.00) 8.50 (6.00-24.00)

aMann Whitney U testi

Tablo 4: Gruplara gére ¢cocuklarin tepkilerinin dagihmi (n=60).

Calisma Kontrol o
Tepki Grubu (n=30) Grubu (n=30) Test degeri
n (%) n (%) X2 o
Olumiu* 19 (63.3) 14 (46.7)
1.684 0.194°
Olumsuz™  11(36.7) 16 (53.3)
gapla 30 (100) 30 (100)

*Sakin, istekli, merakli, **Korku, cekingen, isteksiz, aglama,
Ki Kare Testi

bozulmasina zemin hazirlayacaktir (21). Kétu agiz saghgi
cocuk igin I1sirma, ¢cigneme, rahatsiz uyku, oral alimin azal-
masi ve blylime-gelismenin gecikmesi gibi énemli fizik-
sel sonuclara neden olabilir. Fiziksel sonuglarin yani sira
cocuklarin konsantrasyonlarini etkileyebilir, okulda dislk
performansa, akranlarla sosyal etkilesimlerde olumsuzluk
ve zorbaliga neden olabilir (21-23).

Soares ve ark. yaptiklari arastirmada, ¢lrik disi olan ¢cocuk-
larin, olmayan ¢ocuklara gore 1.8 kat daha fazla dental kay-
g1 yasadigini ve ¢urlk bir disin dental kaygi olasihgini 1.2
kat artirdigini ifade etmistir. Curik dis gorilme sikhgi en
fazla olan ¢ocuklar, baslangicta dental kaygisi olan ve den-
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tal kaygl yasamaya devam eden ¢ocuklardir. Dental kaygisi
olan ¢ocuklar, dental kaygisi olmayan ¢ocuklara gére daha
kotu agiz saghigr gostermistir (21).

Cocuklar icin ilk izlenim oldukca 6nemlidir. ilk dis muaye-
nesi randevusu, ¢cocugun daha sonraki tedavileri hakkinda
nasil bir tutum sergileyecegi konusunda énemli bir etkendir.
Klinik ortami ve profesyonel saglik grubunun davraniglari
cocugun rahat hissetmesi icin énemlidir (10). islem 6ncesi
oyun hamuru oynatilan ¢alisma grubu gocuklarin CDDVDO
puan ortalamasinin, kontrol grubu ¢ocuklardan dislik ve
aralarinda anlamli farklhk oldugu belirlenmistir. Bu durum
oyun hamuru etkinliginin ¢gocuklarda dental kayginin azal-
tiimasinda etkili oldugunu ve arastirmanin “Dental muaye-
ne amaciyla ilk kez dis hekimine gelen ¢ocuklara muayene
6ncesinde, oyun hamuru setinin oynatiimasinin ¢ocuklar-
daki dental kaygl duzeyine etkisi vardir.” Hipotezinin des-
teklendigini géstermektedir. Cocuklarda 6zellikle, gorsel,
isitsel, dokunsal ve aktif duygusal dikkat dagiticilarin, kli-
nikte endigeli ve isleme uyumsuz olan ¢ocuklar icin yarar-
I olabilecegine dair kanitlar bulunmaktadir (24-26). Bu tip
uyaranlar ¢cocugun tim dikkatini ¢cekerek dental kaygisini
en aza indirgeyebilir. Cocuklarin dental kaygisini azaltma-
da, uyumlu igbirligi davraniginin etkili oldugu bildirilmekte-
dir (26,27). Uygulanan oyun hamuru etkinligi ¢cocuklar igin
gbrsel, dokunsal ve aktif duyusal dikkat dagitici 6zellik tasi-
maktadir. Calisma grubunda uygulanan oyun hamuru etkin-
liginin cocugun dikkatini dagitarak, uyumlu igbirligi davranisi
gelistirdigi ve cocukta dental kaygiyi azaltmada etkili oldugu
dusinilmektedir.

Cocuklarda dental kayginin azaltiimasina yonelik yapilan
arastirmalarda farkli yas gruplarina yonelik, farkh yéntem-
lerin kullanildigi ve etkili oldugu gérilmustir (20,24-26,28-
30). Sanal gergeklik gézlUklerinin 4-6 yas grubu ¢ocuklarda
dental tedavi sirasinda kaygiyr basaril bir sekilde azalta-
bildigi gdsterilmistir (25). Ghadimi ve ark, 4-5 yas grubu
cocuklarda, cizgi film izlemenin gérsel dikkat daginikhginin
dental kaygiy! azaltmada etkili oldugunu gostermistir (18).
Literatiir, mizigin de duygu Uzerinde biyolojik ve psikolojik
bir etkiye sahip olabilecegini ve sonug olarak klinik ortam-
da orta derecede kaygi icin etkili bir sekilde kullanildigini
gostermistir. Cocuklarin dental kaygisini azaltmada muzi-
gin etkili oldugunu gdsteren bircok arastirmaya rastlanmistir
(22,29,30).

Calisma sonuglari degerlendirildiginde; Cocuklarda dental
kayginin azaltilmasinda oyun hamuru etkinliklerinden yarar-
lanilabilir.
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ABSTRACT

Aim: The purpose of this study is to investigate the effectiveness of the prostate bipolar radiofrequency
thermotherapy method on the complaint of nocturia and its safety in elderly patients.

Material and Methods: The post-procedural results of 100 patients over the age of 65 with complaints of
refractory nocturia were examined. The patients' pre-procedural Qmax values, prostate volumes, post-
void residual amounts, IPSS scores, frequency of nocturia, and associated quality of life questionnaire
scores were recorded and compared with the results at the 3rd month after the procedure.

Results: The pre-procedural and post-procedural nocturia frequencies of the patients were consecutively
4.1 (2-13) times and 2.1 (0-10)times (p=0.002). There were significant improvements in the N-QOL
scores of the patients by 1.70+0.7 and in their discomfort caused by voiding at night (p<0.001). The
mean QOL score of the patients before the procedure was 4.2 (1-4), whereas it was calculated as 2.5
(1-5) 3 months after the procedure.

Conclusion: It was observed that this treatment method provided a significant improvement in terms
of nocturia in patients over the age of 65 and a positive effect on their quality of life. It is thought that it
can be a more effective and safer method in comparison to treatments that can have side effects or are
not suitable for elderly patients.

Keywords: Nocturia, elderly, radiofrequency, thermotherapy, prostate

0oz

Amagc: Bu calismanin amaci yasli hastalarda bipolar radyofrekans prostat termoterapi ydnteminin
nokturi sikayeti Gzerine etkinligini ve glivenligini incelemektir.

Gerec ve Yontemler: Altmis bes yas Ustl ve direncli nokturi sikayeti olan 100 hastanin islem sonrasi
sonuclari incelendi. Hastalarin, islem 6ncesi Qmax, prostat volumleri, iseme sonrasi rezidu miktari,
IPSS skorlari, nokturi frekansi ve Nocturia Quality of Life sorgulama formu kaydedilip islem sonrasi 3.
ay sonuglari ile karsilastirildi.

Bulgular: Nokturi sikligi ortalama 4,1 (2-13) kez gorullrken islem sonrasi bu sayi 2,1 (0-10)’ya geriledi
(p=0,002). N-QOL yasam kalitesi formunda 1,70+0,7 oraninda ve gece idrara ¢ikmanin vermis oldugu
rahatsizliklarda anlamli iyilesme gorildu (p<0,001). Hastalarin islem éncesinde yasam kalitesi indeksi
skoru ortalama 4,2 (1-4) iken Gglinct ayda 2,5 (1-5) olarak hesaplandi.

© 2023 Zonguldak Bulent Ecevit University, All rights reserved.
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RF Thermotherapy on Nocturia in the Elderly

Sonug: Bu tedavi yonteminin 65 yas Uzeri hastalarda nokturi agisindan anlamli derecede iyilesme, hastalarin yasam kalitelerine pozitif
ybnde etki sagladigr gorildi. Yash hastalarda yan etkisi olabilen veya kullanimi uygun olmayan tedavilere gére daha etkili ve guivenilir bir

yontem olabilecegi diisiiniimektedir.

Anahtar Soézciikler: Nokturi, yasli, radyofrekans, termoterapi, prostat

INTRODUCTION

Nocturia is defined by the International Continence Society
as the complaint of having to wake up once or multiple times
at night to urinate (1). Studies have reported that waking
up especially two or more times at night to urinate leads
to a noticeable reduction in quality of life. Increases in this
number are associated with decreased quality of life and
increases in the prevalence of potential problems (2). In
cases Where it is experienced more than twice per night, it
can cause an increase of more than 20% in the risk of falling
and problems such as limb fractures, daytime dysfunction,
depression and reduced work performance (3). Espe-
cially considering comorbidities in elderly patients, it was
seen that waking up two or more times at night to urinate
was associated with increased mortality, and there was a
dose-response model with an increasing trend in mortality
along with an increased frequency of nocturia (4).

Nocturia can be stated as the most common urinary com-
plaint in inquiries (5). It is believed that the most significant
pathology that leads to nocturia, which is seen at a high-
er rate than 50% in male individuals over the age of 70, is
benign prostate obstruction (BPO). The reasons for this are
shown as bladder outlet resistance, lower bladder capacity,
increased postvoiding residue and storage symptoms that
are seen in BPO (6). In this patient group, alpha blockers
are insufficient, and in patients resorting to surgery, the
most persistent symptom after surgery is nocturia. Addition-
ally, it was reported that anticholinergics and desmopres-
sin that are used in the treatment of nocturia have serious
side effects in elderly patients (7). Therefore, in the treat-
ment of nocturia in this group of patients, there is a need
for a treatment modality that can be effective in both solving
obstruction and improving storage symptoms, with a lower
rate of side effects in comparison to medical and surgical
treatments.

The transurethral prostate bipolar radiofrequency (RF) ther-
motherapy method is an easily applicable method that is
implemented to reduce rate of treatment-related complica-
tions in patients at advanced ages and those with severe
comorbidities and does not require anesthesia. This meth-
od is expected to not only eliminate obstruction but also
improve storage symptoms associated with denervation
caused by obstruction in elderly patients (8).

Today, it is thought that treatment options and related stud-
ies are insufficient in the treatment of nocturia for the elderly

patient group. In this study, our aim is to examine the effect
of RF thermotherapy on nocturia and related quality of life in
elderly patients with persistent nocturia.

MATERIAL and METHODS

The results of patients who received transurethral bipolar
RF thermotherapy treatment at Ordu University Urology
Clinic between January 2020 and December 2022 were
retrospectively analyzed. Ethics committee approval was
obtained from the local ethics committee of the Ordu Uni-
versity (approval No. 2021/274). Written informed consent
was obtained from all participants before the procedure.

The patients who underwent the procedure were followed
up for 3 months. The study included patients over the age
of 65 who had received alpha blocker treatment due to the
diagnosis of BPO, did not have a sufficient response to the
treatment, had the complaint of persistent nocturia (=2 voids/
night) and wanted to get treatment due to this complaint.
Procedure was administered to total of 117 patients, while
100 patients who attended their follow-ups were included in
the study. The uroflowmetry test (mL/sec), prostate volume
(mm?), postvoiding residue volume (PVR) (mL), Internation-
al Prostate Symptom Score (IPSS), nocturia frequency (per
night) and Nocturia Quality of Life Questionnaire (N-QOL)
score values of the patients were measured and recorded
before the procedure and three months after the procedure.
The American Society of Anesthesiologists (ASA) scores of
all patients were calculated (9).

Patients with maximum urinary flow rate (Qmax) of low-
er than 15 mL/sec, the presence of nocturia affecting the
life of the patient to significant extent, prostate volume of
30-100 mL were included. The prostatic urethra lengths of
all patients measured with the abdominal ultrasonographic
probe were below 50 mm. The patients were treated with
the TEMPRO direx transurethral RF ablation system (Direx
Medical Systems Ltd., Petah Tikva, Israel). After the local
anesthetic gel application, a urethral catheter with a sensor
at the tip is placed. Transurethral RF ablation treatment was
applied for 1 hour at 55°C with the middle model gradient
method. A Foley catheter was inserted for each patient for 5
days after the procedure.

The IPSS form is a current information form that questions
the lower urinary tract complaints of patients with 7 ques-
tions. Nocturia Quality of Life Questionnaire (N-QOL) is a
form consisting of 13 questions and created to understand
the effects of nocturia on quality of life.

Med ) West Black Sea 2023;7(2): 196-201

197



Yuce A et al.

Comorbidities that may be associated with nocturia such as
active urinary tract infection, obstructive sleep apnea syn-
drome, restless legs syndrome and insomnia, uncontrolled
hypertension, heart failure, abnormal serum electrolyte
values, previous urinary surgery, radiotherapy in the pelvic
region, suspected neurogenic bladder dysfunction patients
were excluded from the study.

Statistical Analyses

SPSS 21.0 program (IBM, Chicago, USA) was used for sta-
tistical analysis and one sample Kolmogorov-Smirnov test
was used to determine the fit of variables to normal data.
Normally distributed variables were used as meanzstand-
ard deviation, while without normally distributed variables
were used as median (interquartile range). Paired t test and
Wilcoxon single rank tests were used for statistical analysis.
p<0.05 was accepted as a statistically significant value.

RESULTS

In our study, bipolar radiofrequency thermotherapy was
applied to a total of 117 patients over the age of 65 with
persistent nocturia. At the end of the study, the results
of a total of 100 patients who could be followed up for 3
months were evaluated. The mean age of the patients was
76.27+12.18 years and the body mass index was calculated
as 26.28+3.99 kg/m2. The median ASA score was 3.0+1.0
(median (interquartile range)) in pre-procedural risk assess-
ments. All included patients had been using alpha blocker
treatment for at least 4 weeks.

The Qmax value of the patients showed a significant
increase in the 3 month compared to the pre-procedure
(p=0.030). No significant change was observed in P. Vol
and PVR values after the procedure. (Table 1). The mean
total pre-procedural and post-procedural IPSS scores of the
patients were found consecutively as 18.7 (12-34) and 11.4
(10-27) (p=0.002). While there was a significant decrease
in the patients’ mean score in the 2" item of IPSS that
questions the urge of urinating within 2 hours, there was

Table 1: Prostate volume, Qmax and post-voiding residual
volume.

no significant difference in their mean score in the 4™ item
questioning the difficulty of resisting the urge to urinate. A
significant improvement was observed in the mean quality
of life (QoL) index score before the procedure in all patients
at 3 months (Table 2).

While the mean frequency of nocturia was 4.1 (2-13) before
the procedure, this frequency decreased significantly
and was found to be 2.1 (0-10) times after the procedure
(p=0.002). With this decrease in nocturia, in general, there
was a statistically significant decrease by 1.7+0.7 in the
mean N-QOL score of the patients (p<0.001). Among the
daytime dysfunctions of the patients expected to develop
in relation to nocturia, the frequencies of their difficulty in
concentrating during the day and their feelings of lower
energy were marked as ‘most days’ before the procedure,
while these frequencies significantly decreased to the level
of ‘rarely’ after the procedure (p<0.001). Complaints of hav-
ing to sleep during the day and decrease in productivity also
decreased statistically from ‘most days’ to ‘rarely’ (p<0.001).
The rate of patients participating less in their favorite activ-
ities decreased from ‘quite often’ to ‘moderate’ (p<0.001).
While the patients’ attention to when or how much fluid they
consumed was ‘most days’, it was determined as ‘some-
times’. It was determined that the complaint of difficulty in
getting enough sleep at night, which is one of the highest
grade complaints and seen as ‘every night’, regressed to
‘some nights’ after the procedure (p<0.001). Significant
regression in the patients’ concerns about themselves, their
environment and treatment caused by nocturia, and signif-
icant improvements in their nocturia-related quality of life
were observed. In general, the patients’ discomfort due to
getting out of bed to urinate significantly decreased from
the mean ‘extremely’ and ‘quite a bit’ to ‘moderately’ and ‘a
little bit’ (p<0.001). While the fear of waking up at night due
to the need to urinate was ‘most days’, it was detected as
‘sometimes’ after the procedure. Concerns that the situation
on this subject would worsen in the future and that there
was no effective method in its treatment decreased from

Table 2: IPSS scores, Quality of Life score, Nocturia frequency.

IPSS Before 3" month

Parameters Findings (n=117) p median (Q1-Q3) median (Q1-Q3) P
P. Vol Before 42.39+19.7 Total 18.7 (12-34) 11.4 (10-27)*  0.002
(mm?+SD) 3 month 39.57+22.6 0.866 Q2 2.58 (1-5) 1.87 (0-5)* 0.021
Qmax Before 9.41+2.16 Q4 2.75 (0-4) 2.58 (0-5) 0.653
(ml/secxSD) 3¢ month 14.20+4.27* 0.030 QoL 4.2 (1-4) 2.5 (1-5)* 0.021
PVR Before 82.6+£31.7 Nocturia 4.1 (2-13) 2.1 (0-10)* 0.002
(mL+SD) 39 month 56.9+29.5* 0.041 frequency

* = Statistically significant (Paired t test)
P.Vol: prostate volume, Qmax: maximal uroflow rate, PVR: Post-
voiding residual volume

* = Statistically significant (Wilcoxon Sign Rank test)
IPSS: International prostate symptome score, QoL: Quality of life
score
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‘quite’ to ‘moderately’ in the 3 month (p<0.001). In the last
2 weeks, the patients’ discomfort in getting out of bed at
night for nocturia decreased from ‘too much’ to ‘moderately’.

The patients’ overall quality of life assessmentimproved from
‘poor’ to ‘good’ at 3 months after the procedure (p<0.001).
Regarding complications related to the RF thermotherapy
procedure, only 6 patients experienced pain during the pro-
cedure, whereas 21 patients felt pain and discomfort due to
the probe inserted after the procedure. No life-threatening
complication was encountered in any patient.

DISCUSSION

In our study, in elderly patients over the age of 65 who were
diagnosed with BPO and had the complaint of persistent
nocturia, it was observed that the RF thermotherapy pro-
cedure was significantly effective on nocturia. A statistically
significant improvement was achieved in the effect of noc-
turia on the quality of life of the patients. The procedure pro-
vided a reduction in the nocturia-related difficulty of patients
to concentrate, their need to sleep during the day, and their
feelings of low energy. By getting more sleep at night with
the reduction in the frequency of nocturia, there was an
increase in the daytime social performance of the patient,
whereas a reduction was seen in their disturbing thoughts
related to the disease. Positive changes were observed in
the quality of life of the patients after the procedure. More-
over, the procedure provided a decrease in the concerns of
the patients about nocturia and the treatment of nocturia.

Nocturia is considered the most prevalent and distressing
urinary symptom (10). It is seen at all ages in both sexes,
and there is an increase in its prevalence especially by
aging. While it is seen at rates up to 17% before 40 years
of age, these rates reach up to 59% at older ages (11).
Furthermore, as 25% of patients see nocturia as a natu-
ral outcome of aging, it is believed that the actual rate is
higher than what is being reported (12). In the elderly pop-
ulation, it is seen more frequently in men, and the reason
for this was reported as BPO. In the elderly patient group
in general, the most significant cause of nocturia is BPO,
and the most unpleasant BPO-related symptom in elderly
patients is nocturia (6). It is an important cause of morbidity
and mortality that threatens life due to the problems it may
cause in patients at advanced ages, and it leads to severe
deteriorations in the quality of life depending on the patient’s
frequency of waking up at night to urinate (13). In the elderly
who experience nocturia more than 2 times at night, falls
are observed at a rate of 5.8%, fractures occur at 7.2%, the
condition causes sleep and mood disorders, and it increas-
es the risks of fragility in the elderly (14). In our study, we
observed a significant reduction in the frequency of the
patients to urinate at night, and in relation to this, there was
a decrease in the concerns and anxieties of the patients, an
increase in the concentration of the patients and their par-

ticipation in social activities during the day, and a significant
improvement in their sleep quality at night (p<0.001).

Studies examining the etiology of nocturia in elderly male
patients have reported the most prevalent causes as BPO
and associated lower urinary system complaints (15).
In addition to voiding complaints related to BPO, storage
symptoms are frequently seen in patients over 65 years of
age. With obstruction, detrusor muscle hypertrophy and
increased collagen synthesis are observed in the bladder.
After this, hypertrophy is seen in the afferent and efferent
nerve fibers in the bladder and the urethra (16). New reflex
pathways start to develop through the C fibers with the dis-
ruption of the spinal reflex mechanisms, and in combination
with other anatomical changes, disorganization occurs in
bladder functions. A significant decrease in the functional
capacity of the bladder is observed (17). As a result of the
increase in the physiological formation of urine throughout
aging, the load on the bladder increases even further, while
a large part of the daily urinary output of these patients is
formed at night (18). Considering the treatment of BPO and
associated symptoms in terms of nocturia, alpha blockers
and 5-alpha-reductase inhibitors are highly inadequate
against nocturia. It is known that mostly storage problems
and nocturia persist in patients after these treatments (19).
In studies conducted with anticholinergic agents, it has
been reported that they are weaker and insufficient against
nocturia compared to storage symptoms. Additionally, they
were reported to have side effects in patients over the
age of 65 varying from dry mouth to severe cardiac and
neurological problems (20). It was stated that the effect of
mirabegron, which is another recently used agent against
storage symptoms, against nocturia is low (21). In studies
conducted with alpha blockers and anticholinergic medica-
tions in combination, it has been seen that they are more
effective in these combinations than their use alone, but
they do not provide the resolution of nocturia (22). Another
agent utilized in the treatment of nocturia, desmopressin,
is not recommended for use in patients over the age of 65.
The reasons for this were reported as a reduction in the
response to desmopressin with age, metabolic insufficien-
cies, and the potential formation of hyponatremia (23). In
BPO cases, the surgical removal of the obstruction is supe-
rior to medical treatments. However, although improvement
is seen in patients after their prostatectomy, this effect was
found to be limited (24).

If we look at all these treatment modalities together, it is seen
that their effects are exerted usually on urinary symptoms
or storage symptoms. However, considering the changes
that may lead to nocturia, there is a need for a treatment
modality that both aims to eliminate the obstruction and
functions as an anticholinergic therapy that can cause inhi-
bition in the bladder (25). At the same time, methods that
are suitable for the elderly patient group over the age of 65
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and safe in terms of their side effects are also needed. RF
thermotherapy method has a significant effect on relieving
the obstruction due to coagulation necrosis that develops
with vascular thrombosis in the prostate parenchyma. In our
study, significant improvements were seen in Qmax value
and IPSS scores. Studies have determined that the surgical
elimination of obstruction has an effect on nocturia, but this
effect is not on a sulfficient level (26). The difference of this
study from other studies is that we investigated whether RF
thermotherapy had an additional advantage against noc-
turia by utilizing the denervation effect it creates in addition
to the elimination of obstruction. With coagulative necrosis
developing after this procedure, denervation and axon loss
are also observed, and this loss has an inhibitory effect on
the muscle tissue (9). Studies have proposed the idea that
afferent and efferent neuron damage in regions close to the
prostatic lodge, urethra and trigone where irreversible nerve
damage is seen may be effective in reducing the complaint
of nocturia (27). While the mean frequency of nocturia in the
patients in our study was 4.1 (2-13) times per night before
the procedure, it significantly decreased after the proce-
dure and was found as 2.1 (0-10) (p=0.002). According to
the N-QOL scores of the patients, the procedure reduced
their complaints about difficulty in getting enough sleep at
night, lowered the levels of their concerns about waking up
at night to urinate and led to a noticeable decrease in their
discomfort associated with nocturia. Overall, it has been
observed that there is a significant increase in the quality of
life of patients after the procedure. This method is consid-
ered a very safe option that is nonsurgical, does not require
anesthesia, is a one-day treatment and can be easily imple-
mented (28). In our study, only 6 patients experienced
pain in the infrapubic area during the procedure, while 21
patients experienced pain and discomfort associated with
the probe that was inserted following the procedure. Con-
sidering the side effects, its importance in terms of suitability
in the elderly patient group can be understood.

The study was carried out as a single center and did not
include a control group, and the 3-month follow-up of the
patients was examined. There is no pre-procedural uro-
dynamic examination of the patients. Since the patients
included in the study were patients with moderate LUTS
complaints, the study does not represent patients with
severe LUTS complaints. These are considered as limita-
tions of the study. In order to see the effects of RF thermo-
therapy on nocturia, studies with increased sample size and
multicenter studies are needed.

Nocturia continues to be a serious problem for patients over
65 years of age. New treatment modalities are needed for
refractory nocturia associated with lower urinary tract com-
plaints in elderly patients. RF thermotherapy can be con-

sidered as an alternative minimally invasive option as a
method that can be safely applied in elderly patients with its
effect on the frequency of nocturia.

Acknowledgment

None.

Author Contributions

Concept: Ahmet Yuce, Design: Ahmet Yuce, Ibrahim Yazici,
Data collection or processing: Ahmet Yuce, Abdullah Cirakoglu,
Analysis or Interpretation: Erdal Benli, Ismail Nalbant, Literature
search: Ahmet Yuce, Ibrahim Yazici, Writing: Ahmet Yuce,
Approval: Erdal Benli, Abdullah Cirakoglu, Ismail Nalbant.

Conflicts of Interest

The authors declare no conflict of interest.

Financial Support

None to declare.

Ethical Approval

The present study was approved by the Ethics Commitee of Ordu
University (approval No. 2021/274). Written informed consent was
obtained from all participants before the procedure.

Review Process

Extremely peer-reviewed and accepted.

REFERENCES

Barkin J. Nocturia: diagnosis and management for the primary
care physicians. Can J Urol 2016;23:16-19.

Xue Z, Lin Y, Jiang Y, Wei N, Bi J. The evaluation of nocturia in
patients with lower urinary tract symptoms suggestive of benign
prostatic hyperplasia and the analysis of the curative effect
after medical or placebo therapy for nocturia:a randomized
placebo-controlled study. BMC Urol 2018;18:115.

Wolff DT, Adler KA, Weinstein CS, Weiss JP. Managing
Nocturia in Frail Older Adults. Drugs Aging 2021;38:95-109.

Osman NI, Chapple CR, Wein AJ. Nocturia: Current concepts
and future perspectives. Acta Physiol (Oxf) 2013;207:53-65.

Pesonen JS, Cartwright R, Vernooij RWM, Aoki Y, Agarwal
A, Mangera A, Markland AD, Tsui JF, Santti H, Griebling TL,
Pryalukhin AE, Riikonen J, Téahtinen RM, Vaughan CP, Johnson
TM 2nd, Auvinen A, Heels-Ansdell D, Guyatt GH, Tikkinen
KAO. The Impact of Nocturia on Mortality: A Systematic Review
and Meta-Analysis. J Urol 2020;203:486-495.

Bae JH, Kim SW, Chung BH, Kim JH, Kim CS, Lee HM, Lee
KS, Yoo TK, Kim SI, Byun SS, Lee JY. Desmopressin add-on
therapy for refractory nocturia in men receiving a-blockers for
lower urinary tract symptoms. J Urol 2013;190:180-186.

—_

o

o » w

o

N

van Doorn B, Bosch JL. Nocturia in older men. Maturitas
2012;71:8-12.

Diri MA, Gul M. Bipolar prostate thermotherapy for the
improvement of chronic prostatitis symptoms and ejaculation
problems. Aging Male 2020;23:1004-1008.

©

200

Med ) West Black Sea 2023;7(2): 196-201



RF Thermotherapy on Nocturia in the Elderly

9. Benli E, Yuce A, Nalbant I, Cirakoglu A, Yazici I. Can 20. Yokoyama O, Tsujimura A, Akino H, Segawa N, Tamada
transurethral thermotherapy save elderly patients with benign S, Oguchi N, Kitagawa Y, Tsuji H, Watanabe A, Inamoto
prostatic obstruction and high ASA score? Aging Male T, Shimizu N, Fujiuchi Y, Katsuoka Y, Azuma H, Matsuda
2020;23:1316-1320. T, Namiki M, Uemura H, Okuyama A, Nonomura N, Fuse

10. Chow PM, Chuang YC, Hsu KCP, Shen YC, Hsieh AW, Liu H, Nakatani T. Add-on anticholinergic therapy for residual
SP. Impacts of nocturia on quality of life, mental health, work nocturia in patients with lower urinary tract symptoms receiving
limitation, and health care seeking in China, Taiwan and South ail-blocker treatment: a multi-centre, prospective, randomised
Korea (LUTS Asia): Results from a cross-sectional, population- study. World J Urol 2015;33:659-667.
based study. J Formos Med Assoc 2022;121:285-293. 21. KakizakiH, Lee KS, Yamamoto O, Jong JJ, Katou D, Sumarsono

11. Kim KH, Ko YH, Song PH, Kim TH, Kim BS. The prostatic B, Uno S, Yamaguchi O. Mirabegron Add-on Therapy to
urethral angle can predict the response to alpha adrenoceptor Tamsulosin for the Treatment of Overactive Bladder in Men
antagonist monotherapy for treating nocturia in men with with Lower Urinary Tract Symptoms: A Randomized, Placebo-
lower urinary tract symptom: A multicenter study. Prostate Int controlled Study (MATCH). Eur Urol Focus 20206:729-737.
2016;4:30-35. 22. Oelke M, Roehrborn CG, D’Ancona C, Wilson TH, Castro

12. Dani H, Esdaille A, Weiss JP. Nocturia: aetiology and treatment R, Manyak M. Nocturia improvement in the combination of
in adults. Nat Rev Urol 2016;13:573-583. Avodart(®) and tamsulosin (CombAT) study. World J Urol

13. Kupelian V, Fitzgerald MP, Kaplan SA, Norgaard JP, Chiu GR, 2014;32:1133-1140.

Rosen RC. Association of nocturia and mortality: results from ~ 23. Kujubu DA, Aboseif SR. An overview of nocturia and the
the Third National Health and Nutrition Examination Survey. J syndrome of nocturnal polyuria in the elderly. Nat Clin Pract
Urol 2011 :1185:571-577. Nephrol 2008;4:426-435.

14. Mobley DF, Baum N. Etiology, evaluation, and management 24. D_eng W, Zhang C, Jiang H, Li Y, Zhu K, Liu X Chen L,
of nocturia in elderly men and women. Postgrad Med Liu W, Guo J, Zhou X, Fu B, Wang G. Transvesical versus
2014:126:147-153. posterior approach to retzius-sparing robot-assisted radical

15. Eisenr.}arc.jt A, Schneider T, Cruz. F,. Oelke‘ M Consistent fgﬁ;ﬁfﬁt?ﬁg’at%r:igr)gggi;vﬁeic;gg?rlson with & 12-month
and significant improvement of nighttime voiding frequency
(nocturia) with silodosin in men with LUTS suggestive of BPH: 25. Johnson TM 2nd, Markland AD, Goode PS, Vaughan CP,
pooled analysis of three randomized, placebo-controlled, Colli JL, Ouslander JG, Redden DT, McGwin G, Burgio KL.
double-blind phase Il studies. World J Urol 2014:32:1119- Efficacy of adding behavioural treatment or antimuscarinic
1125. drug therapy to a-blocker therapy in men with nocturia. BJU Int

16. Levin RM, Monson FC, Haugaard N, Buttyan R, Hudson Y
A, Roelofs M, Sartore s’ Wein AJ. Genetic and cellular 26. Weiss JP, Blaivas JG, Bliwise DL, Dmochowski RR, Dubeau
characteristics of bladder outlet obstruction. Urol Clin North Am CE, Lowe FC, Petrou SP, Van Kerrebroeck PE, Rosen RC,
1995:22:263-283. Wein AJ. The evaluation and treatment of nocturia: a consensus

17. Kim KS, Choi SW, Bae WJ, Kim SJ, Cho HJ, Hong SH, Lee SRR RSy 105-:6-21.

JY, Hwang TK, Kim SW. Efficacy of a vaporization-resection 27. de Wildt MJ, Wagrell L, Larson TR, Eliasson T. Clinical results
of the prostate median lobe enlargement and vaporization of of microwave thermotherapy for benign prostatic hyperplasia. J
the prostate lateral lobe for benign prostatic hyperplasia using Endourol 2000;14:651-656.

a 120-W GreenLight high-performance system laser: the effect 28. Weiss JP, Juul KV, Wein AJ. Management of nocturia: the
on storage symptoms. Lasers Med Sci 2015;30:1387-1393. role of antidiuretic pharmacotherapy. Neurourol Urodyn

18. Wagg A, Andersson KE, Cardozo L, Chapple C, Kirby 2014;33:519-S24.

M, Kelleher C, Lose G, Milsom |. Nocturia: morbidity and
management in adults. Int J Clin Pract 2005;59:938-945.
19. Kim JC, Cho KJ, Lee JG, Seo JT, Kim DY, Oh SJ, Lee KS,
Choo MS, Lee JZ. Efficacy and Safety of Desmopressin
Add-On Therapy for Men with Persistent Nocturia on
a-Blocker Monotherapy for Lower Urinary Tract Symptoms: A
Randomized, Double-Blind, Placebo Controlled Study. J Urol
2017;197:459-464.
Med ) West Black Sea 2023;7(2): 196-201 201



ORIGINAL ARTICLE

Medical Journal of Western Black Sea Med J West Black Sea 2023;7(2): 202-210
Bat1 Karadeniz Tip Dergisi DOI: 10.29058/mjwbs. 1262316

Evaluation of Factors Associated with Fall History and
Fear of Falling in Geriatric Female Patients with Osteoporosis

Osteoporozu Olan Geriatrik Kadin Hastalarda Diisme Oykiisii ve
Diisme Korkusu ile Iligkili Faktorlerin Degerlendirilmesi

Alper MENGI' 9, Emre SUALP?

'Edirne 1. Murat State Hospital, Department of Pain Management, Physical Medicine and Rehabilitation, Edirne, Turkey
*Gumiushane State Hospital, Department of Physical Medicine and Rehabilitation, Giimiishane, Turkey

ORCID ID: Alper Mengi 0000-0003-0898-764X, Emre Sualp 0000-0001-7423-2267

Cite this article as: Mengi A and Sualp E. Evaluation of factors associated with fall history and fear of falling in geriatric female patients with osteoporosis.
Med ] West Black Sea. 2023;7(2):202-210.

Corresponding Author ABSTRACT

Alper Mengi Aim: Fear of falling is a common condition in patients with osteoporosis and leads to a decrease in

E-mail physical performance of patients, causing a vicious cycle. The objective of the study was to determine

a_mengi22@hotmail.com the frequency of falls, descriptive data regarding falls, and factors associated with falling in female
patients with osteoporosis aged 65 years and over, and to evaluate the factors that may affect fear of
falling (FoF).

Material and Methods: Ninety eight female patients (mean age: 74.0+5.1 years) were evaluated with
descriptive information about fall history and FoF, demographic and clinical data, and routine blood
tests. Falls Efficacy Scale International, hand grip strength, the Rivermead Mobility Index, and the
Douleur Neuropathique 4 questionnaire scores were compared.

Results: 25-hydroxyvitamin D, vitamin B12, and hand grip strength were lower and hemoglobin A1C

Received level was higher in patients who fell within the last three months (p<0.001, p=0.002, p<0.001, p=0.026,
09.03.2023 respectively). All patients who fell had FoF, did not live alone, and did not engage in regular physical
Revision activity. The majority of the patients who fell had previously been diagnosed with osteoporosis (83.3%)
04.06.2023 and had poorer sleep quality (p=0.003). Increasing age, late menopause, and living alone had a
Accepted significant effect on FoF (p=0.026, p=0.010, p=0.006, respectively).

06.08.2023 Conclusion: While falling may be associated with serum vitamin D and B12 levels, muscle strength,

blood glucose level, regular physical activity, having FoF, living alone, poor sleep quality and previously
diagnosed with OP; FoF may be associated with advanced age, age of menopause, and living alone.
These results show that falls and FoF are multifactorial events in geriatric patients with osteoporosis.

Keywords: Aging, elderly, falling, fear of falling, osteoporosis

oz

Amagc: Osteoporozlu hastalarda disme korkusu sik goérilen bir durumdur ve hastalarin fiziksel
performanslarinda azalmaya yol acarak kisir bir dénguye yol acar. Bu calismanin amaci, 65 yas ve Ustlu
osteoporozu olan kadin hastalarda, disme sikligini, dismeye iliskin tanimlayici verileri, disme ile iligkili
faktorleri belirlemek ve diisme korkusunu etkileyebilecek faktorleri degerlendirmekir.

Gerec ve Yontemler: Doksan sekiz kadin hasta (yas ortalamasi: 74.0+5.1) , diisme 6ykusi ve diisme
korkusuna iliskin tanimlayici bilgiler, demografik ve klinik veriler ve rutin kan testleri ile degerlendirildi.
Hastalarin Uluslararasi Diisme Etkinligi Olcegi, el kavrama giicii, Rivermead Mobilite indeksi ve Douleur
Neuropathique 4 anket puanlari kargilastiridi.

@Xﬁkﬁhﬁ:ﬁf,l:ﬂnbutmn, Bulgular: Son g ay icinde dusen hastalarda 25-hidroksivitamin D, vitamin B12 ve el kavrama kuvveti
NonCommercial-4.0 International (CC)" daha dustik, hemoglobin A1C dlizeyi daha yuksekti (sirasiyla, p<0.001, p=0.002, p<0.001, p=0.026).
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Fall and Fear of Falling in Osteoporosis

Dusen hastalarin tamaminda diisme korkusu vardi, diisen tim hastalar evde yalniz yasamiyor ve diizenli fiziksel aktivite yapmiyordu. Disen
hastalarin coguna (%83.3) daha 6nceden osteoporoz tanisi konmustu ve uyku kaliteleri daha kétlydi (p=0.003). Yasin ilerlemesi, gec
menopoz ve yalniz yasama disme korkusu tzerinde anlaml bir etkiye sahipti (sirasiyla, p=0.026, p=0.010, p=0.006).

Sonug: Diisme, serum D ve B12 vitamini diizeyi, kas gucu, kan glikoz duzeyi, diizenli fiziksel aktivite, dlisme korkusu, yalniz yasama, koétu
uyku kalitesi ve 6énceden osteoporoz tanisi almis olma ile iligkili olabilirken; diisme korkusu, ileri yas, menopoz yasi ve yalniz yasama ile
iliskili olabilir. Bu sonuglar disme ve disme korkusunun osteoporozu olan geriatrik hastalarda ¢ok faktorli olaylar oldugunu géstermektedir.

Anahtar Sozciikler: Yaslanma, yasli, disme, disme korkusu, osteoporoz

INTRODUCTION

Falls are significant public health problem among older
adults and 28.7% of older adults fall at least once a year
(1). Although fall occurs accidentally, various factors such
as age, sex, physical performance, depression, balance,
nocturia, and visual disorders have been associated with
an increased risk of falling (2-4). Fear of falling (FoF) is
defined as an exaggerated worry about falling or low per-
ceived self-efficacy in preventing falls during daily activities
(5). The causes of FoF are also multifactorial and may occur
in elderly patients with no previous history of falls (6).

Osteoporosis (OP) is another important cause that has
been associated with falls (7). Guidelines for OP recom-
mend that every woman aged 65 years and over should
be evaluated for OP (8). Falling is important in patients with
OP as it is associated with high morbidity and mortality by
causing fractures (9). Falls are predominantly seen in peo-
ple aged 65 and over. Patients aged 65 years and over who
are evaluated for OP should be evaluated in terms of falls
and causes of falls, and precautions should be taken for
identified causes. FoF is an important problem seen com-
monly in patients with OP than in patients without OP (1,10).
FoF leads to a vicious cycle that results in reduced physical
performance, poor balance, and loss of independence in
self-care activities (11). FoF should not be overlooked in the
management of OP (7).

Determining the factors associated with falling and FoF is
important in terms of preventing morbidity and mortality.
In studies of patients with OP, factors such as decreased
lumbar spine and lower extremity muscle strength, weak-
ened balance, and lower bone mineral density values were
associated with falls (12-14). FoF was associated with back
pain, awareness of OP presence, and the level of knowl-
edge about OP (15,16). However, we did not encounter a
study in the literature which evaluated risk factors of both
falling and FoF together in geriatric female patients with OP.

In this research, we aimed to determine the frequency of
falls, descriptive data regarding falls, and factors associated
with falling in female patients aged 65 years and over diag-
nosed with OP, while also evaluating the factors that may
associate FoF.

MATERIAL and METHODS

This study was conducted with the approval of the Canak-
kale 18 Mart University Medical Faculty Clinical Research
Ethics Committee (reference number: 24.11.2021/2021-
09). Patients who were evaluated for OP in the Physical
Medicine and Rehabilitation clinic of our hospital between
October 1, 2019 and March 1, 2020 and who met the inclu-
sion and exclusion criteria were included. The study was
carried out in accordance with the principles of the Declara-
tion of Helsinki.

Study Design

Medical records of 210 female patients aged 65 and over
who were diagnosed with OP and completed the OP eval-
uation form were evaluated retrospectively. The patients
were divided into two groups in terms of the presence of
falls. Patients who described falling at least once in the last
three months were considered as “falling patients”, and oth-
er patients as “patients who did not fall”. Subsequently, the
patients were divided into two groups as “patients with FoF”
and “patients without FoF”.

Inclusion criteria of the study were as follows: -65 years and
over female patients, -OP diagnosis according to the World
Health Organization criteria (lumbar spine (anteroposterior),
femoral neck and/or total hip T score that lies 2.5 stand-
ard deviations or more below the average value for young
healthy women according to bone mineral density values)
(8), -Having a Functional Ambulation Score (FAS) of 5 (FAS
5 score: the patient can walk independently on flat and une-
ven floors, stairs, and inclined surfaces) (17).

Exclusion criteria were as follows: patients with infection,
chronic inflammatory disease, malignancy history, rheu-
matic disease (rheumatoid arthritis, systemic lupus erythe-
matosus, etc.), neurological diseases that impair balance
and cooperation (such as dementia, parkinsonism, previous
cerebrovascular disease), acute compression fracture and
spinal pain, regular use of steroids, spinal column deformity
(thoracic kyphosis angle =40 and Cobb angle =10 degrees),
severe the cardiovascular or respiratory system illness,
chronic renal or liver disease, uncontrolled diabetes melli-
tus or thyroid disease, postural hypotension, psychiatric dis-
ease; those who describe dizziness, tinnitus, hearing loss,
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or moderate to severe visual impairment, use of assistive
devices for ambulation (walking cane, crutch, etc.), use of
lower extremity orthoses or prostheses, describe arthralgia
in their lower extremities; non-cooperation and illiteracy
patients . The selection of exclusion criteria was also based
on several sources (7,10,12,16).

The OP evaluation form was used to collect patient data.
This form contained the following: including demographic
data (age, Body Mass Index (BMI), marital status, and edu-
cation level), age of menopause, living alone (yes/no), doing
regular physical activity (minimum of 20 minutes three days
a week) (yes/no), falling in the last three months (yes/no),
having FoF (yes/no), previously diagnosed with OP (yes/
no), describing sleep quality (good or poor), and presence
of other chronic diseases. 25-hydroxyvitamin D (25(OH)D),
parathormone, vitamin B12, and hemoglobin A1C values
were evaluated with routine blood tests.

A fall was defined as an event that causes the individual to
descend on the floor or other lower level inadvertently (18).
Patients who had reported falling in the last three months
were asked about the number of falls, the location they fell,
and the event they thought caused their fall (19).

FoF was evaluated according to their yes or no answer to
question ‘Are you afraid of falling?’. The Falls Efficacy Scale
International (FES-I), which has a Turkish validity and reli-
ability study, was used to measure the level of FoF during
daily activities. Higher score is associated with increased
fear, and the cut-off score was determined as 24 (20).

Hand grip strength was evaluated using a Jamar hydraulic
hand dynamometer (Sammons Preston, Bolingbrook, IL).
Measurements of the patient’s dominant hand were taken
with the patient in a seated position, the shoulder in adduc-
tion and neutral rotation, the elbow in 90 degrees flexion,
and the forearm and wrist in neutral position. The average
value of three measurements (with approximately 15 sec-
onds intervals between measurements) was recorded (21).

The Rivermead Mobility Index (RMI), which has a Turk-
ish validity and reliability study, was used to evaluate the
mobility of the patients. The RMI consists of 15 items, which
includes 14 self-reported items and one observational item.
It questions a series of hierarchical activities, ranging from
turning over in bed to running. A score of 15 indicates no
problem in mobility, and a lower score indicates a mobility
problem (22).

The neuropathic pain was evaluated with the Douleur Neu-
ropathique 4 (DN4) questionnaire. The DN4 questionnaire
consists of 10 items, in which 7 of the items question the
symptoms, and 3 items are determined by clinical exam-
ination. A total score of 4 or more out of 10 indicates the
presence of neuropathic pain (23).

Statistical Analysis

Statistical analyses were performed with SPSS version
19.0 software (IBM Corporation, Armonk NY, USA). Distri-
bution of data was determined using the Shapiro-Wilk test.
Continuous variables were expressed as mean + standard
deviation (SD) and minimum-maximum, while categorical
variables were expressed as number and percent. The
groups were compared using the independent samples
t-test or Mann—Whitney U test for continuous variables.
Categorical variables were compared using Pearson’s Chi-
square test and Fisher-Freeman-Halton Exact test. Binary
logistic regression analysis was used to evaluate the effect
of measurements that were found to be statistically signif-
icant between the groups in terms of history of falling and
FoF on relevant parameters. p value of <0.05 was consid-
ered to be statistically significant.

RESULTS

A total of 98 patients who met the inclusion and exclusion
criteria were included in the study. The mean age of the
patients was 74.0+5.1 (65.0-86.0) years. While there was
a significant relationship between age and FES-I, RMI, and
25(OH)D values (r=0.276, r=-0.207, and r=0.293, respec-
tively), there was a significant relationship between BMI
and DN4, hemoglobin A1C, vitamin B12 , and 25(OH)D
values (r=0.384, r=-0.239, r=0.329, r=-0.314, respective-
ly). In patients included in the study, there was a significant
relationship between age of menopause and vitamin B12
(r=-0.242), between 25(0OH)D and RMI, and DN4 (r=0.246,
r=-0.251, respectively). A significant relationship was found
between vitamin B12 and FES-I (r=0.219), between hemo-
globin A1C and DN4, and hand grip strength (r=-0.228,
r=-0.285, respectively). While there was a significant rela-
tionship between FES-I and hand grip strength, DN4, and
RMI scores (r=-0.479, r=0.293, r=-0.496, respectively),
there was a significant relationship between DN4 and RMI
scores (r=0.347). There was no significant relationship
between the other evaluated parameters.

Eighteen (18.4%) of the patients described falling at least
once in the last three months. In falling patients, while
25(0OH)D, vitamin B12, and strength of hand grip were sig-
nificantly lower, hemoglobin A1C level was significantly
higher (p<0.05) (Figure 1). All patients who described falling
did not live alone, had FoF, and did not engage in regular
physical activity. The majority of the patients who fell had
previously been diagnosed with OP. The number of those
who defined sleep quality as poor in falling patients was
significantly higher (p<0.05) (Table 1). When patients were
analyzed in terms of falling with binary logistic regression
analysis, it was determined that all of the variables which
were found to be significantly different between the two
groups had no significant effect on falling (p>0.05). Seven-
teen patients fell once and one fell twice within the last three
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Figure 1: The distributions of the parameters that were significantly different between groups.

months. The falls occurred due to blackout (5.6%), dizzi- Beserra Da Silva et al. compared women aged 60 and over
ness (33.3%), and tripping (61.1%) on the street (55.6%) and reported that 51% of patients with OP fell within the
and in the kitchen (44.4%). last year, while this rate was 29% in the group without OP

(12). Hita-Contreras et al. evaluated women between 50-65
years and reported that 34.7% of patients with low bone
density had a fall within the last 12 months (10). Another
study reported that 34% of patients over 45 years diag-
nosed with OP had a fall within the last 12 months (24). In
our study, patients who fell in the last three months consti-
tuted 18.4% of all patients. This result was quite lower than
the reported literature. This may be due to our questioning
whether patients fell in the last three months instead of the
last 12 months. Ganz et al. reported that the fall questioning
in the last 12 months has high specificity and low sensitivity
(25). In our study, we preferred to question falling in the
last three months as we believed that the experience of fall-
ing would be remembered more clearly and accurately by
patients. The literature has stated that patients do not tend
to report falls, and only 49.8% of women who fell in the pre-
vious year spoke to their doctors about falls (26). This may
have also affected our results.

69.4% (n=68) of all patients had FoF. Mean age and age
of menopause were significantly higher in patients with
FoF (p<0.001, p<0.001, respectively) (Figure 1). All of the
patients who fell had FoF and the number of patients living
alone was significantly higher in the patient group with FoF
(p=0.002, p=0.003, respectively) (Table 2). When the vari-
ables that were statistically significant between the groups
were evaluated according to binary logistic regression, age,
age of menopause, and living alone were found to have
a significant effect on FoF (p=0.026, p=0.010, p=0.006,
respectively).

In this study, we evaluated female patients aged 65 and
over diagnosed with OP. We found that 25(OH)D, vitamin
B12, and hand grip strength were lower, while hemoglobin
A1C was higher in patients who had a fall in the last three
months. All of the patients who fell at least once did not

live alone, had FoF, and did not do regular physical activity, Barrett-Connor et al. reported that the presence of diabe-
while the majority of the patients in the same group had pre- tes was a risk factor for falls. It has been suggested that
viously been diagnosed with OP and had poorer sleep qual- ~ diabetes may lead to falls by leading to diabetes-relat-
ity. In patients with FoF, increasing age, late menopause, ~ ©d Visual impairment and peripheral neuropathy (27). In
and living alone had an effect on fear. our study, DN4 scores were similar between both groups,
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Table 1: Evaluation of patients in terms of fall.

Characteristics

Patients who fell (n=18) Patients who did not fall (n=80) p

Age (year) 72.9+3.4 74.2+5.4 0.847°
BMI (kg/m?) 26.3+1.9 26.8+3.9 0.872°
Age of menopause (year) 49.8+4.5 48.8+4.4 0.3742
25 (OH)D 18.0+7.7 26.1+7.9 <0.0012
Parathormone (pg/mL) 60.6+26.2 59.1+29.4 0.8502
Vitamin B12 (pg/mL) 174.7+78.1 391.9+290.3 0.002°
Hemoglobin A1C (%) 6.7+0.8 6.3+0.7 0.0262
Hand grip strength (kg) 17.6+2.1 kg 22.3+4.0 kg <0.001°
DN4 score 1.9+2.9 2.3+23 0.5062
RMI score 14.8+0.4 14.8+1.8 0.9612
FES-I score 31.1+4.4 23.7+9.2 <0.001°
Marital status, n (%)

Married 13 (72.2) 42 (52.5) 0.128¢

Single or divorced 5(27.8) 38 (47.5)
Education level, n (%)

Primary school 15 (83.3) 51 (63.8)

Secondary school 3(16.7) 6 (7.5) 0.332¢

High school 0 (0.0) 7 (8.8)

University 0 (0.0) 16 (20)
Living alone, n (%)

Yes 0 (0.0) 28 (35.0) 0.003°
Doing regular physical activity, n (%)

Yes 0 (0.0) 43 (53.8) <0.001°¢
Fear of falling, n (%)

Yes 18 (100) 50 (62.5) 0.002°
Previous diagnosis of osteoporosis, n (%)

Yes 15 (83.3) 43 (53.8) 0.021¢
Chronic disease, n (%)

Hypertension (yes) 9 (50.0) 26 (32.5) 0.162°

Diabetes mellitus (yes) 1(5.6) 9 (11.3) 0.471¢

Ischemic heart disease (yes) 3(16.7) 19 (23.8) 0.515¢

Chronic obstructive pulmonary disease/asthma (yes) 3(16.7) 9(11.2) 0.526°
Sleep quality, n (%)

Good 3(16.7) 44 (55.0) 0.003¢°

Poor 15 (83.3) 36 (45.0)

Data are presented as mean + SD and number (percent) where applicable, p value of <0.05 is considered statistically significant.
BMI: Body Mass Index, DN4: Douleur Neuropathique 4, RMI: Rivermead Mobilityi Index, FES-I: Falls Efficacy Scale International.
@ Independent samples t- test, ® Mann—Whitney U test, ¢ Pearson’s Chi-square test,  Fisher-Freeman-Halton Exact test.

and the patients did not have moderate-to-severe visual
impairment. Pfeifer et al. found that vitamin D deficiency
was associated with a high risk of falling in postmenopau-
sal patients with OP (28). In another study, it was reported
that vitamin D supplementation has a preventive effect on
falls in elderly adults with low vitamin D levels (29). Vita-
min D deficiency has been associated with falls due to rea-
sons such as decreased neuromuscular function, abnormal
motor performance, increased body sway, and quadriceps
muscle weakness (30). Vitamin B12 deficiency may lead to

peripheral neuropathy and poor locomotor function, there-
fore leading to falls (31). While Lewerin et al. reported a
weak association between vitamin B12 and physical per-
formance, another study did not find a relationship between
vitamin B12 and falls (31,32). Contrary to what was reported
in the literature, we observed that patients with history of
falling had lower levels of vitamin B12. We found that all
patients who fell were not doing regular physical activity. It
is possible that sedentary life may lead to muscle atrophy,
resulting in reduced muscle strength. In our study, lower
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Table 2: Evaluation of patients in terms of fear of falling.

Characteristics Patients with fear of falling  Patients without fear of p
(n=68) falling (n=30)

Age (year) 75.445.1 70.7+£3.0 <0.001°
BMI (kg/m?) 26.5+3.7 27.2+3.6 0.3982
Age of menopause (year) 50.3+4.0 45.9+3.8 <0.0012
25 (OH)D (ng/mL) 23.9+9.3 26.3+6.0 0.268°
Parathormone (pg/mL) 60.3+29.0 57.4+28.5 0.6512
Vitamin B12 (pg/mL) 318.2+257.4 428.6+308.5 0.0692
Hemoglobin A1C (%) 6.3+0.7 6.5+0.7 0.1482
Hand grip strength (kg) 21.3+4.3 21.9+3.9 0.4592
DN4 score 2.4+2.7 1.9+1.7 0.884°
RMI score 14.7+1.9 15.0+0.0 0.223°
FES-I score 27.4+9.7 19.6+2.7 <0.0012
Marital status, n (%)

Married 35 (51.5) 20 (66.7) 0.162°

Single or divorced 33 (48.5) 10 (33.3)
Education level, n (%)

Primary school 46 (67.6) 20 (66.7)

Secondary school 6 (8.8) 3(10.0) 0.665¢

High school 6 (8.8) 1(8.3)

University 10 (14.7) 6 (20.0)
Living alone, n (%)

Yes 24 (35.3) 4(13.3) 0.027¢
Falling in the last three months, n (%)

Yes 18 (26.5) 0 (0.0) 0.001°¢
Doing regular physical activity, n (%)

Yes 30 (44.1) 13 (43.3) 0.943¢
Previous diagnosis of osteoporosis, n (%)

Yes 40 (58.8) 18 (60.0) 0.913°
Chronic disease, n (%)

Hypertension (yes) 22 (32.4) 13 (43.3) 0.296°

Diabetes mellitus (yes) 8 (11.8) 2 (6.7) 0.719¢

Ischemic heart disease (yes) 16 (23.5) 6 (20.0) 0.700°

Chronic obstructive pulmonary disease/asthma (yes) 11 (16.2) 1(3.3) 0.099¢
Sleep quality, n (%)

Good 30 (44.1) 17 (56.7) 0.252¢

Poor 38 (55.9) 13 (43.3)

Data are presented as mean + SD and number (percent) where applicable, p value of <0.05 is considered statistically significant.
BMI: Body Mass Index, DN4: Douleur Neuropathique 4, RMI: Rivermead Mobilityi Index, FES-I: Falls Efficacy Scale International.
2 Independent samples t- test, ® Mann—Whitney U test, ¢ Pearson’s Chi-square test, ¢ Fisher-Freeman-Halton Exact test.

hand grip strength in patients with a history of falling may
have been related to both low levels of vitamin D and vita-
min B12, and lack of regular physical activity.

In our present study, all patients who had a fall did not live
alone, were afraid of falling again, and did not engage in
regular physical activity. It may be considered that these
patients stopped living alone and avoided physical activi-
ty due to FoF again. However, there was no significantly

difference between patients in our study with and without
FoF in terms of mobility. This finding indicates that patients
with OP who had FoF seemed to limit their activities that
require more effort, such as physical exercise, but not limit
their daily mobility. Resnick et al. reported that the risk of
falling is higher in patients who are aware of their diagno-
sis of OP (15). The awareness of OP diagnosis may lead
to self-induced limitation of physical activities in patients,
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subsequently leading to deconditioning and increased risk
of falling. Takada et al. reported that poor sleep quality
was associated with a higher risk of falling (33). Another
study found that poor sleep quality caused by short night-
time sleep duration and increased sleep fragmentation was
associated with falls in elderly women (34). In our study, the
rate of those who defined sleep quality as poor was found to
be higher among patients with histories of falls. The associ-
ation between poor sleep quality and falling may be facilitat-
ed by mechanisms such as decreased cognitive function, or
balance or gait problems, but lack any data to explain such
an association in our study (34) .

In a study by Cangussu et al., 63.1% of falls occurred at
home, 31.5% on the street, and 5.4% at work in patients
with history of falling within the last year (35). In another
study, 62% of falls occurred in or around the home, and falls
occurred most frequently in the living room (36). In the same
study, falls were most commonly associated with inattention
and loss of balance, with just over half of all falls due to
tripping or slipping. Most of the falls detected in our cur-
rent study occurred outdoor and as a result of tripping, and
physical causes such as blackout and dizziness were more
common. This may be due to the small number of patients
evaluated or the patients were a specific patient group diag-
nosed with OP. The fact that most of the falls are outside
may be due to the patients had better physical functions and
were more active.

Meyer et al. reported that approximately 44% of patients
with OP had a FoF (7). In the same study, OP was associ-
ated with the FoF as well as limitations in daily life due to
FoF in female participants over 65 years. The rate of FoF
in our study was 69.4%. This rate was higher than reported
in the literature. The lower rate reported in the aforemen-
tioned study may be due to the inclusion of both male and
female patients and the wide age range (40-95 years) of the
patients who were included. History of falling is considered
a significant predictor of developing FoF (5). In our current
study, most patients with FoF did not report a fall in the last
three months, although all patients with a history of falls
also had FoF. Hubscher et al. reported that intensity of back
pain increased the FoF in women with OP, independent
from vertebral fractures and history of falls (16). In another
study, increased FoF in patients with OP was associated
with patients’ knowledge of their bone mineral density (10).
Resnick et al. reported that knowing more about OP was
associated with less FoF (15). In our study, the rates of
previous diagnosis of OP were similar in patients with and
without FoF. This finding indicates that previous diagnosis
of OP has no effect on the FoF. Since we did not question
patients regarding their level of knowledge of OP, we do not
have data on the effect of knowledge on FoF, and this may
have affected our results.

Clemson et al. reported that increasing age is one of the
main predictors of developing FoF (37). This result is com-
patible with our study and it may be a consequence of
declining physical function with increasing age. In addition,
we determined that late menopause and living alone had
a significant effect on patients’ fear. Elliott et al. reported
that FoF was more common among elderly adults who lived
alone and elderly adults who lived with others may have
more social support, which reduces FoF (38). More social
adults may be less likely to restrict their activities due to FoF
and better activity can result in increased physical function.
However, we do not have any data or explanation regarding
the significant effect of late menopause on FoF.

Our study had many limitations. Data regarding falling and
related information were based on patients’ self-reports.
The patients’ experiences with falls in the last three months
were questioned retrospectively. Although three months
may not seem like a long period of time, probably not all
falls were reported by patients. There are many factors that
may interact with falling and FoF in the elderly population
with OP. Due to the complex interaction between these fac-
tors, it does not seem possible to evaluate every factor (12).
The current study is a cross-sectional study and a causal
relationship between the evaluated factors cannot be estab-
lished. This study only included geriatric female patients
with OP. The results cannot be generalized to male patients
with OP or to female patients with OP under the age of 65.
Another limitation of our study was the small sample size.
This was due to strict patient selection criteria, more difficult
communication with elderly patients, and patients’ refusal to
perform the OP evaluation form.

In order to avoid any potential impact on falling and FoF,
studies are needed that include patients with OP younger 65
years, periodically monitor the fall experiences of patients,
and evaluating the knowledge level of patients about OP.
The results of our study may guide future studies that will
investigate the cause-and-effect relationship between fac-
tors related to falling and FoF in female patients with OP.
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Corresponding Author ABSTRACT

Mechmet Muzaffer Islam Aim: The carbon dioxide gap or ACO,is the difference between the partial pressure of carbon dioxide
E-mail (pCO,) and end-tidal carbon dioxide (ETCO, ), which should normally not exceed 3-5mmHg. In critically ll
mehmetislam1988@gmail.com patients ACO, increases as a result of decreased cardiac output and pulmonary blood flow compromise.

The primary outcome of this study is to examine the diagnostic accuracy of ACO, in predicting the return
of spontaneous circulation (ROSC) in out-of-hospital cardiac arrest (OHCA) patients.

Material and Methods: Non-traumatic OHCA patients over 18 years of age were included in this
prospective observational study. ETCO, values were recorded 1 minute after the intubation and arterial
blood gas samples were acquired simutaneously. The difference between the initial ACO, medians of
the ROSC+ and ROSC- patient groups were analyzed and the diagnostic test performance in predicting
ROSC of ACO, was calculated. A regression model was performed to accurately predict ROSC in

Received OHCA patients.

13.01.2023 Results: Atotal of 46 patients were included to the inal analysis. The ACO, median of the ROSC+ group
Revision was significantly lower than the ROSC- group (p=0.026, 95%Cl:-31 to-3). Area under the curve was
06.07.2023 calculated as 0.694 (95%CI: 0.532 to 0.855), sensitivity 76.19% (95%CI:52.83 to 91.78%), specificity
Accepted 76% (95%CI:54.87 to 90.64), anq accuracy 76.09% (95%CI:E_S1_._23% t087.41%) f_or. ?he optimal cut-off
19.07.2023 value (51.4 mmHg). The regression model consists of age, initial ETCO,, and initial cardiac rhythm

showed good discrimination in predicting ROSC (AUC=0.846, 95%CI|=0.735 to 0.956, p<0.001).

Conclusion: A statistically significant difference was found between the initial ACO, medians in ROSC+
and ROSC- OHCA patients. However, the performance of this test indicates that ACO, cannot be used
as a stand-alone test to predict ROSC.

Keywords: ACO,, delta carbon dioxide, carbon dioxide gap, cardiopulmonary resuscitation, return of
spontaneous circulation, out of hospital cardiac arrest
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calismanin birincil sonlanimi, hastane digi kardiyak arrest (HDKA) hastalarinda spontan dolagimin geri dénustini (SDGD) 6ngérmede ACO,
'nin tanisal degerini incelemektir.

Gereg ve Yontemler: Bu prospektif gézlemsel galismaya 18 yasin Uzerindeki travmatik olmayan HDKA hastalari dahil edildi. ETCO, degerleri
entlibasyondan 1 dakika sonra kaydedildi ve hastalardan es zamanl olarak arter kan gazi 6rnegi alindi. SDGD olan ve SDGD olmayan hasta
gruplarinin ilk ACO, medyanlar arasindaki fark analiz edildi ve ACO,'nin SDGD'yi 6ngérmedeki tanisal performansi hesaplandi. HDKA
hastalarinda SDGD'yi dogru bir sekilde tahmin etmek icin bir regresyon modeli uygulandi.

Bulgular: Son analize toplam 46 hasta dahil edildi. SDGD+ grubunun ACO, medyani, SDGD- grubundan anlamli olarak distkti (p=0,026,
%95GA: -31 - -3). Optimum esikdegeri i¢in (51,4 mmHg) egri altindaki alan 0,694 (%95GA: 0,532 - 0,855), duyarlilik %76,19 (%95GA:52,83
- %91,78), 6zgulllik %76 (%95GA:54,87 - 90,64) ve dogruluk %76,09 (%95GA:%61,23 - %87,41) olarak hesaplandi. Yas, ilk ETCO, ve ilk
kardiyak ritminden olusan regresyon modeli, SDGD'yi 6ngérmede iyi bir performans gosterdi (EAA=0,846, %95CI=0,735 - 0,956, p<0,001).

Sonug: SDGD+ ve SDGD- HDKA hastalarinin ilk ACO, medyanlari arasinda istatistiksel olarak anlamli bir fark bulundu. Ancak bu testin
performansi, ACO,'nin SDGD'yi tahmin etmek igin tek bagina bir test olarak kullanilamayacagini géstermektedir.

Anahtar Sézciikler: ACO,, delta karbondioksit, karbondioksit gap, kardiyopulmoner resusitasyon, spontan dolagimin geri dontisu, hastane

disi kardiyak arrest

INTRODUCTION

Out-of-hospital cardiac arrest (OHCA) is a leading cause
of death in developed countries, and its incidence is esti-
mated to be 55 patient-years per 100,000 (1,2). A study
published in 2019 reported that only 8% of OHCA patients
who underwent cardiopulmonary resuscitation (CPR) in the
United States of America were discharged with favorable
neurological outcomes (3). To optimize the quality of CPR,
researchers have suggested that parameters such as arte-
rial blood pressure, coronary perfusion pressure, end-tidal
carbon dioxide (ETCO,), and central venous oxygen satura-
tion be monitored as indirect indicators of myocardial blood
flow and cardiac output (4).

Pulmonary blood flow decreases in critically ill individuals,
such as patients undergoing CPR, due to decreased cardi-
ac output. Since the pulmonary blood flow decreases, the
CO, clearance in the alveoli cannot facilitate the excretion
of the CO, produced in the body (5). Therefore, as the par-
tial CO, pressure (pCO,) in the blood increases, ETCO,
decreases, disrupting the normal relationship between
pCO, and ETCO,. Ischemia-reperfusion injury after cardiac
arrest causes pulmonary and cardiovascular damage and
increases the gap between pCO, and ETCO,. This gap,
which should normally not exceed 3-5 mmHg, is called
ACO, (5-7). A high ACO, was reported to have a significant
relationship with mortality or poor outcomes in aspiration
pneumonia, pulmonary edema, acute respiratory distress
syndrome, trauma surgery, and pulmonary embolism (6-9).
However, there are no studies about the diagnostic accura-
cy of ACO, in predicting the return of spontaneous circula-
tion (ROSC) and survival in patients who underwent CPR.

This study primarily aims to examine the diagnostic accura-
cy of the initial ACO, in predicting ROSC and 30-day surviv-
al in OHCA patients. The secondary objective is to propose
a model to accurately predict ROSC in OHCA patients.

MATERIAL and METHODS

Study Design and Settings

This single-centered prospective diagnostic accuracy
study was conducted following the approval of the local
clinical research ethics committee (Umraniye Training and
Research Hospital Ethics Committee, number 54132726-
000-6225, March 22, 2019). Written informed consent
was obtained from all the patients’ legal guardians for their
relatives’ anonymized information to be published. This
study was designed, conducted, and written in accordance
with the Standards for Reporting of Diagnostic Accuracy
(STARD) guideline in the emergency department of a train-
ing and research hospital that has an annual capacity of
600,000 patients.

Participants

Patients who had OHCA and were older than 18 years were
included in this study. Patients who met the inclusion cri-
teria were consecutively included in the study as soon as
they were brought to the emergency department. Traumatic
cardiac arrest patients, patients whose legal guardians did
not sign the informed consent form, or patients with missing
ACO, data were excluded from the study.

Study Protocol

The resuscitation process of the patients was managed
according to the American Heart Association (AHA)
Advanced Cardiac Life Support (ACLS) guideline published
in 2015 (4). Although AHA has published new guidelines
during the composition of this study, no critical changes
have been identified in the management of OHCA patients.

An emergency medicine specialist and an emergency med-
icine resident with at least 2 years of training led the CPR
process, and the researcher did the recordings. Patients
who were brought intubated had to be re-intubated if the
endotracheal tube (ETT) was improperly placed. Patients
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who were brought without intubation were intubated without
interrupting the chest compressions. The ETT position in all
patients was confirmed by bilateral chest auscultation and
ETCO, monitoring. The ETCO, value measured one minute
after the intubation was defined as the initial ETCO, value,
in accordance with the literature (10-12). Simultaneously
with ETCO, monitoring, femoral arterial blood gas samples
were obtained from the patients for pCO, evaluation. ACO,
was calculated with the formula pCO,-ETCO,,

ROSC was defined as the persistence of a perfusing rhythm
for 20 minutes after spontaneous circulation was confirmed
by blood pressure monitoring or pulse palpation (13). The
ETCO, and vital parameters of the patients who had unin-
terrupted ROSC for 20 minutes were recorded again at the
20th minute after CPR was stopped, and femoral arterial
blood gas samples were acquired simultaneously for pCO,,.
Patients who had a temporary pulse but could not be main-
tained for 20 minutes were not accepted as ROSC.

The basic characteristics of the patients (age, gender,
known diseases) were recorded. In addition, the first cardi-
ac rhythm monitored in the hospital, presence of a bystand-
er at the scene, performance of CPR at the scene or during
transport, need for a defibrillator at any stage of the resusci-
tation, and the kind of respiratory support the patients came
with were recorded. Surviving patients were followed up for
30-day survival.

Physicians leading the CPR made the decision of termi-
nating the CPR efforts, in accordance with the 2015 AHA
guidelines (4). The CPR process completely depended
on the initiative of the physicians, and no intervention was
made in the resuscitation process during the study.

Measurements

Blood gas sampling was meticulously conducted from
the femoral artery of each patient using a 3cc blood gas
injector, seamlessly integrated into the resuscitation pro-
tocol during ongoing CPR. This procedure was promptly
administered immediately upon the patients’ arrival in the
resuscitation room, ensuring the capture of real-time physi-
ological data. The Radiometer ABL 700 blood gas analyzer
(Radiometer Medical ApS, Bronshgj, Denmark) was used
in thoroughly evaluating blood gas parameters, including
pH, pCO,, HCO,, base excess, and lactate. The automated
blood gas analyzer conducted direct measurements to eval-
uate the following parameters: pH, pCO, (in mmHg), pO, (in
mmHg), Na+ (in mmol/L), K+ (in mmol/L), Ca2+ (in mmol/L),
Cl- (in mmol/L), and hematocrit (HCT, in %). Concurrently,
hemoglobin (Hb, in g/dL), extracellular base excess (BEecf,
in mmol/L), anion gap (in mmol/L), bicarbonate (HCO,-, in
mmol/L), total carbon dioxide (tCO,, in mmol/L), and oxygen
saturation (SO, in %) were computed.

For the ETCO, measurements, Nihon Kohden BSM-4111K
patient monitors (Nihon Kohden Corporation, Tokyo, Japan)
and Nihon Kohden TG-900P capnography adapters were
used. The initial ETCO, was defined as the ETCO, value
one minute after the intubation.

We used Nihon Kohden TEC-5531 biphasic defibrillator
(Nihon Kohden Corporation, 2019, “TEC-5531K Defibrilla-
tor Instructions for Use,” Nihon Kohden Corporation, Tokyo,
Japan. https://www.nihonkohden.com) to identify the cardi-
ac rhythm and defibrillate the patient if necessary.

The presence of a bystander is defined as the presence of
an individual who knows how to perform basic life support at
the cardiac arrest scene. Performance of pre-hospital CPR
is defined as chest compressions performed before the hos-
pital arrival, regardless of respiratory support.

Statistical Analysis

The software SPSS (IBM Corp., released 2019, IBM SPSS
Statistics for Windows, Version 26.0. Armonk, NY: IBM
Corp.) was used for the statistical analysis. The test of nor-
mality of continuous data was evaluated using the Shap-
iro-Wilk test. Continuous data with normal distribution were
expressed as mean and standard deviation, and those with
non-normal distribution were expressed as median and
quartiles. Categorical data were expressed as frequency
and percentage. For the continuous data with normal distri-
bution, pairwise comparisons were made with the Student’s
T-test. For the continuous data with non-normal distribution,
pairwise comparisons were performed with the Mann-Whit-
ney U test, whereas the categorical data were compared
with the chi-square test.

To create the multiple regression model, binary logistics
was used, and the backward-Wald method was preferred.
Selection of the potential predictors to include in the regres-
sion model was made amongst the variables with p<0.05
in the univariate analysis. Multicollinearity was investigated
among the variables included in the model. For the good-
ness of fit, the Hosmer-Lemeshow test was performed.

The diagnostic value of ACO, and the regression model was
evaluated through receiver operating characteristic (ROC)
analysis. The area under the curve (AUC) was calculated,
and the value with the highest sensitivity and specificity was
determined as the optimal cut-off value. According to this
cut-off value, ACO, was dichotomized as positive and neg-
ative, and diagnostic test performance measurements were
conducted. Statistical significance was defined as p<0.05.

RESULTS

During the study, 148 patients were treated for OHCA. 15
of these patients were excluded from the study for having a
traumatic cardiac arrest, 48 due to their guardians’ refusal
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to participate in the study, and 39 due to missing data (lack
of simultaneous ETCO, and pCO, measurements). After
the exclusion criteria were applied, a total of 46 patients
were included in the study (Figure 1).

The mean age of the patients was 71.2 + 13.5, and 32
(69.6%) of them were male. The basic characteristics of the
patients and the results of the univariate analysis are sum-
marized in Table 1.

Table 1: Baseline characteristics of the study population.

Variable * Findings (n=46)
Age 71.2 (13.5)
Gender (Male) 32 (69.6)
Initial cardiac rhythm

Shockable rhythms (pVT, VF) 5(10.9)

"o
Presence of a bystander 31 (67.4)
Performance of pre-hospital CPR 45 (97.8
Pre-hospital respiratory support

Successful intubation 29 (63.0)

Unsuccessful intubation ** 4 (8.7)

Supraglottic device *** or BVM 12 (26.1)

No respiratory support 1(2.2)

CPR duration (min) 40 (20.75 to 50.25)

Comorbidities
Diabetes mellitus 17 (37)
Hypertension 24 (52.2)
Coronary artery disease 19 (41.3)
Congestive heart failure 9(19.6)
Chronic obstructive pulmonary disease 7 (15.2)
Chronic renal failure 4 (8.7)
Active Malignancy 12 (26.1)

Return of Spontaneous Circulation 21 (45.7)

* Data are shown as n (%) / Mean (+SD) / Median (25% to
75% 1QR). ** Intubation with ineffective ventilation (unilateral
intubation, esophageal intubation). *** Laryngeal mask airway,
I-gel or combitube. BVM: Bag valve mask, CPR: Cardiopulmonary
resuscitation, PEA: Pulseless electrical activity, pVT: Pulseless
ventricular tachycardia, ROSC: Return of spontaneous circulation,
VF: Ventricular fibrillation.

ROSC was achieved in 21 (45.7%) of the 46 patients includ-
ed. The ACO, values of the patients with ROSC were sig-
nificantly lower than those in the patients without ROSC
(p = 0.026). Of the 21 patients with ROSC, only 7 (33.3%)
survived for 30 days. There was no statistically significant
difference between the ACO, values of the 30-day survival
groups (p = 0.364, 95% CI: —9.60 to 20) (Table 2).

The diagnostic performance of ACO, for ROSC was tested
via ROC analysis, and the AUC was 0.694 (95%ClI: 0.532
to 0.855) (Figure 2). The ACO, results were dichotomized
as positive and negative according to the cut-off value of
51.4 mmHg, which has the highest sensitivity and specific-
ity according to the Youden’s Index. The diagnostic perfor-
mance of the dichotomized ACO,was summarized in Table
3. The sensitivity and specificity of ACO, for different cut-off
values are shown in Table 4.

Statistically significant differences were also found between
the ROSC groups in terms of age, CPR duration, initial car-
diac rhythm, and initial ETCO, values (Table 5) (p=0.004,
p<0.001, p=0.015, p=0.009, respectively).

Out of hospital cardiac arrest
patients, n=148
( N\
. Traumatic cardiac arrests,
n=15
. J
4 N\
Patients whose legal
—————————————
guardian did not sign the
informed consent form, n=48
N J
( A
-_— -
Missing data, n=39
. J
Included in the study,
n=46

Figure 1: Patient flow chart.

Table 2: Comparison of ACO, medians between the ROSC groups and 30-day survival groups.

Parameters* Findings p (95%Cl)
ROSC positive ROSC negative
ACO, (mmHg) 44.00 (39.0 to 53.15) 57.00 (47.4 to 89.75) 0.026 (-31 to -3)
30-day survivors 30-day non-survivors
ACO, (mmHg) 18.8 (14.0 to 31.9) 31 (16.0 to 37.0) 0.364 (-9.60 to 20)

*Median (25% to 75% IQR). ROSC: Return of spontaneous circulation
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Table 3: Test Performance of ACO, for the Cut-off Value 51.4 mmHg.

ROSC Positive (n=21) ROSC Negative (n=25) Total
Positive (<51.4) 16 6 22
ACO, Negative (>51.4) 5 19 24
Total 21 25 46
Sensitivity (95%Cl) 76.19% (52.83% to 91.78%)
Specificity (95%Cl) 76% (54.87% 10 90.64%)
Positive predictive value (95%CI) 72.73% (56.06% to 84.79%)
Negative predictive value (95%Cl) 79.17% (63.15% to 89.39%)
Positive likelihood ratio (LR+) (95%Cl) 3.17 (1.52 t0 6.63)
Negative likelihood ratio (LR-) (95%Cl) 0.31 (0.14 t0 0.69)
Accuracy (95%Cl) 76.09% (61.23% to 87.41%)
ROSC: Return of spontaneous circulation
ROC Curve : ROC Curve
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Figure 2: Receiver operating characteristic curve of ACO, in
predicting the return of spontaneous circulation.

For the multivariable analysis, age, initial ETCO,, initial car-
diac rhythm and initial ACO, were included in the regression
model. With the backward Wald method, the remaining vari-
ables in the best-performing model were age, initial ETCO,,
and initial cardiac rhythm. The goodness of fit was tested
with Hosmer-Lemeshow and was insignificant (p=0.767).
Age and initial ETCO, were found to be independent pre-
dictors of ROSC (p=0.040, p=0.026 respectively). The sum-
mary of the regression was shown in Table 6. ROC was
performed with the predicted logit values, and the mod-
el performed well in predicting ROSC in OHCA patients
(AUC=0.846, 95%CI=0.735 to 0.956, p<0.001) (Figure 3).

Post-hoc power analysis showed we had 63% power (alpha
error of 5%) to detect ROSC in OHCA patients with this
sample size.

Figure 3. Receiver operating characteristics curve of the
regression model in predicting the return of spontaneous
circulation.

Table 4: Sensitivity and Specificity Results for Different ACO,
Cut-off Values.

ACO, (mmHg) Sensitivity (%)  Specificity (%)
26 88 28
51.4* 75 762
82.5 32 952

* Optimal Cut-off value

DISCUSSION

In this study, we found a statistically significant difference
between the initial ACO, values of the ROSC groups and
conclude that low ACO, values were associated with ROSC
in the OHCA patients. However, we believe that ACO, can’t
be used as an indicator to predict ROSC or a diagnostic tool
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Table 5: Comparison of other variables between ROSC groups.

Parameters * ROSC positive (n=21) ROSC negative (n=25) p (95% Cl)

Age 75.57 (11.25) 67.44 (14.23) 0.04 (0.396 to 15.86)
CPR Duration (min) 20 (16 to 32) 50.8 (40 to 64) <0.001

Initial cardiac rhythm (Non-Shockable) 16 (76.2) 25 (100) 0.015

Initial ETCO, 27.72 (10.59) 16.04 (8.72) 0.009 (2.27 to 15.38)
Effective Respiratory Support 20 (95.2) 21 (84) 0.233

Sex (Male) 16 (76.2) 16 (64) 0.371
Presence of a bystander 16 (76.2) 15 (60) 0.243
Presence of comorbidity 20 (95.2) 22 (88) 0.374

Initial pH 7.00 (0.14) 6.93 (0.16) 0.084 (-0.01 to - 0.17)
Initial pCO, 73.6 (22.6) 80.3 (33.9) 0.441 (-24.2 10 10.7)
Initial HCO, 12.4 (10.2 to 15.6) 11 (8.1 to 14.3) 0.253

Initial Lactate 10.3 (3.7) 12.6 (4.5) 0.064 (-4.8 t0 0.14)
Initial Base Excess -8 (-15.1 t0 5.9) -12.3 (-15.1 t0 2.9) 0.714

*IN (%) / Mean (+SD) / Median (25% to 75% IQR)]

CPR: Cardiopulmonary resuscitation, ETCO,: End-tidal carbon dioxide, HCO,: Bicarbonate, pCO,: Partial carbon dioxide pressure, ROSC:

Return of spontaneous circulation

Table 6: The binary logistic regression analysis for ROSC in OHCA patients.

Coefficient Wald p-value Odds Ratio (95%ClI)
Age 0.084 4.198 0.040 1.087 (1.004 to 1.178)
Initial ETCO, 0.074 4.966 0.026 1.077 (1.009 to 1.149)
Initial cardiac rhythm (Shockable rhythm) 22.481 0.000 0.999 -
Constant 3.026 0 1 -

ETCO,: End-tidal carbon dioxide, OHCA: Out-of-hospital cardiac arrest, ROSC: Return of spontaneous circulation.

to terminate CPR, given the poor AUC and diagnostic test
performance. We found that the diagnostic performance of
initial ETCO, in predicting ROSC was higher than that of
initial ACO,, and it is easier to measure (14). Although the
diagnostic value of ETCO, in predicting ROSC has been
found to be quite high in the literature, the 2020 ACLS
guideline states that ETCO, cannot be used alone for the
decision to terminate CPR, but if ETCO, is <10 mmHg after
20 minutes of CPR, it can be used as an auxiliary diagnostic
test in a multimodal approach with other clinical and labora-
tory markers (15)

A retrospective study suggested that ACO, can be used to
predict in-hospital mortality of patients with ROSC, but in
our prospective study with similar sample size, we found
no significant difference in terms of ACO, between the
30-day survival groups (7). Although the outcomes of the
two studies were not the same, this contradiction suggests
that ACO, may not be a valuable test for use in predicting
in-hospital mortality for patients with ROSC. However, this
conclusion is open to discussion, given the relatively small
sample size of the studies.

In the literature, it has been reported that ACO, cut-off val-
ues vary between 9 and 10.6 mmHg, according to different
outcome measures (6,7,9,16). In our study, the optimal cut-
off value for ACO, in predicting ROSC in OHCA patients
was 51.4 mmHg. Especially when ACO,<26 mmHg, the
sensitivity of the test was quite high in predicting ROSC.
We think that the reason for the optimal ACO,cut-off value
to be higher than other outcomes is that ACO, is already too
high in patients undergoing CPR because of the critically
decreased CO, clearance.

We found that the model we suggested consisting of initial
ETCO,, age, and initial cardiac rhythm performed fairly well
in predicting ROSC. ACO,did not make a valuable contribu-
tion to the model and the backward Wald method exclud-
ed this variable. We found that age and initial ETCO, are
the two independent variables in predicting ROSC, initial
ETCO, being the most valuable contributor to the model.
Similar results were also found in the literature (17,18).

Although this is a prospective study, it may represent a limit-
ed population diversity due to its single-center nature. More-
over, the relatively small sample size may have affected the
results.
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Despite these factors, we believe that the results of this
study, which was performed in cardiopulmonary arrest
patients who needed to be managed by making very quick
decisions, are scientifically valuable, considering that this is
the first study to test this hypothesis.

Although we found the rate of ROSC to be significantly high-
er in the OHCA patients with low ACO,, we believe that it is
not a standalone test that can be used to predict ROSC. The
decision to terminate or continue CPR in OHCA patients
should be made depending on a combination of multiple cri-
teria, not a single clinical finding or laboratory test.
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0oz

Amag: Ust solunum yolu obstriiksiyonuna bagli apne ve oksijen satiirasyonunda diisme ile karakterize
obstruktif uyku apne sendromunun (OUAS) bazi nérokognitif bozukluklara sebep olabilecegi daha dnceki
calismalarda ileri strulmustir. Bu ¢alismada saghkh kontrol grubuna kiyasla, agir OUAS hastalarinda
gelisebilecek ileri kognitif fonksiyonlari degerlendirmeyi amagladik.

Gerec ve Yontemler: Polisomnografik (PSG) inceleme yapilmis olan hastalardan agir OUAS tanisi
alan 18-70 yas arasindaki 25 hastaya ileri kognitif testler uygulandi. Olgular yas ve cinsiyet uyumlu
25 saglikli kontrol grubu ile kiyaslandi. Hasta ve kontrol gruplarina; epizodik bellek ve 6grenmeyi
degerlendirilmek icin Rey Isitsel Sézel Ogrenme Testi (Rey ‘Auditory Verbal Learning Test’, AVLT) ile
yurutlcu fonksiyonlar ve dikkati degerlendirmek icin Stroop Testi uygulandi.

Bulgular: Gruplar arasinda Stroop-1, Stroop-2, Stroop-3, Stroop-4 ve Stroop-Toplam surelerinde (si-
rasi ile ortalama =+ standart sapma: 13,3+5,3 saniye, 13,2+4 saniye, 18,1+7,1 saniye, 24,2+7,4 sani-
ye, 100,8+29,7 saniye ve p degerleri: p=0.031, p=0.044, p=0.013, p=0.027 ve p=0.032) uzama, AVLT
testinde ise AVLT B, AVLT Tanima puanlarinda duisus izlendi (sirasi ile ortalama + standart sapma:
12,7+2,3 puan, 38+10,2 puan ve p degerleri: p=0.042, p<0.001). OUAS grubunda yas, cinsiyet ve ko-
morbit hastaliklar ile Stroop Testi ve AVLT sonuglar karsilastirildiginda istatistiksel olarak anlamli bir
farklilik saptanmadi (p>0.05).

Sonugc: Calismamizda agir derecede OUAS hastalarinda Stroop Testi ve AVLT sonucuna gore dikkat ve
epizodik bellegin belirgin sekilde bozuldugunu gosterdik.

Anahtar Sézciikler: Kognitif disfonksiyon, obstriktif uyku apne sendromu, rey isitsel s6zel 6grenme
testi, stroop testi

ABSTRACT

Aim: Obstructive sleep apnea syndrome (OSAS), which is characterized by apnea due to recurrent
upper respiratory tract obstruction and a decrease in oxygen saturation, is known to cause many
neurocognitive disorders. In this study, we aimed to show the effect on cognitive functions that may
develop in severe OSAS patients compared to the healthy control group.

Material and Methods: We compared the cognitive status of 25 patients diagnosed with severe OSAS
between 18 - 70 years with an all-night Polysomnographic (PSG) examination with 25 healthy voluntary
control groups of similar age and gender. In both groups, patients who were previously diagnosed
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with cognitive dysfunction, who used drugs that would impair cognitive functions and who were diagnosed with a psychiatric disease were
exclueded from the study. Rey Auditory Verbal Learning Test (AVLT) and Stroop Test were applied to the patient and control groups.

Results: There was slowed responce time in Stroop-1, Stroop-2, Stroop-3, Stroop-4 and Stroop-Total tests (mean + standard deviation:
13.3+5.3 second, 13.2+4 second, 18.1+7.1 second, 24.2+7.4 second, 100.8+29.7 second and p values: p=0.031, p=0.044, p=0.013,
p=0.027, p=0.032, respectively) and also there was worsening in in AVLT B1, AVLT-Recognition tests ( mean + standard deviation: 12.7+2.3
point, 38+10.2 point and p values: p=0.042, p<0.001 respectively). As compared age, gender, comorbid disease with Stroop Test and AVLT
there wasn't statistically significant in the OSAS group (p>0.05).

Conclusion: Our findings confirm that attention and episodic memory can be significantly impaired using the Stroop and AVLT in patients

with severe OSAS.

Keywords: Cognitive dysfunction, obstructive sleep apnea syndrome, Rey auditory verbal learning test, stroop test

Obstriktif uyku apne sendromu (OUAS) uyku sirasinda-
ki tekrarlayan parsiyel Ust solunum yolu obstriksiyonuna
bagli hipopne-apne dénemleri ve siklikla arteriyel oksijen
satlrasyonunda azalma ile karakterize kronik respiratuvar
bir hastaliktir (1, 2). Gece boyunca horlama ve uyku kali-
tesinde bozulma sonucu gliin boyu devam eden uyku hali
ile karakterize olan OUAS’In prevalansi orta yash popdlas-
yonda kadinlarda %2, erkeklerde %4 saptanmistir. Yasin
artmasi ile birlikte prevalansin kadinlarda %20-54 ve erkek-
lerde %28-67 olarak bildirildigi ¢calismalar mevcuttur (3-5).
Uyku saati basina dusen apne ve hipopnelerin toplami
apne hipopne indeksi (AHIi) olarak tanimlanmakta ve AHi
5-14 arasinda ise hafif, 15-29 arasinda ise orta, >30 ise agir
OUAS olarak siniflandirimaktadir. Yapilan bir calismada
orta OUAS prevalansi %20-10 arasi degismekle birlikte cid-
di OUAS prevalansi %2-5 arasi izlenmistir (6).

OUAS’In temel sonuglarindan biri hipoksidir. Hipoksi yuk-
sek vazokonstriksiyona neden olur ve beyindeki koruyucu
vaskuler mekanizmalarda bozulma sonucu santral sinir
sisteminde hasara neden olur (5). En ¢ok hasar intermit-
tant gece hipoksisi ve uyku bozukluguna olduk¢a hassas
pre-frontal kortekste saptanmis olup ayrica bazal ganglion-
lar, serebellum ve hipokampusta da gri madde yogunlugun-
da azalma tanimlanmistir (7). Sonug olarak, bu hastalarda
kognitif disfonksiyon sik gézlenebilmektedir (7,8). Hastalar-
da gérevler arasinda gecis yapma zorlugu, bilgi islemede ve
psikomotor hizda yavaslama olmaktadir. Ozellikle planla-
ma, problem ¢ézme, muhakeme gibi yuraticu islevlerin 6n
planda etkilendigi genis bir nérokognitif bozukluk yelpazesi
gorulebilir (8).

Calismamizda saglikli kontrol grubuna kiyasla, agir OUAS
hastalarinda Stroop ve Rey Isitsel Sézel Ogrenme Testi
(Rey ‘Auditory Verbal Learning Test’, AVLT)’ni kullanarak
ileri kognitif fonksiyonlari degerlendirmeyi amacladik.

GEREC ve YONTEMLER

Calismamizda kesitsel, prospektif arastirma icin Antalya
Egitim ve Arastirma Hastanesi Etik Kurulu’ndan 28.07.2022
tarihinde 14/22 sayili etik kurul onayi alinmistir. Tim hasta

ve saglkli génulli gruplarindan g¢alismaya katilmayi kabul
ettiklerini belirten aydinlatilmig onam formu alinmistir.

Calisma Popiilasyonu

Antalya Egitim ve Arastirma Hastanesi Kulak Burun Bogaz
poliklinigine 15 Temmuz 2022-15 Aralik 2022 tarihleri ara-
sinda horlama ve uykuda nefes kesilmesi sikayetiyle bas-
vuran ve uyku laboratuvarinda tim gece Polisomnografi
(PSG) incelemesiyle agir OUAS tanisi alan, 18-70 yas ara-
sindaki 25 hasta ile benzer yas ve cinsiyetteki 25 saglik-
Il génilla kontrol grubu ¢alismaya dahil edildi. Daha énce
kognitif fonksiyon bozukluk tanisi olan, alkol ve madde
bagimlihgr olan, kognitif fonksiyonu bozacak ila¢ kullanimi
olan ve depresyon ve/veya anksiyete diginda herhangi bir
psikiyatrik hastalik tanisi almis hastalar ¢alismaya dahil
edilmedi. Hasta ve kontrol gruplarinin ayrintili éykdleri alin-
di, nérolojik muayeneleri yapildi. Her iki grubun sosyode-
mografik verileri toplandi. Bir néroloji uzmani tarafindan her
iki gruba epizodik bellegin ve 6grenmenin degerlendiriimesi
icin AVLT; yuruticu fonksiyonlarin ve dikkatin degerlendiril-
mesi icin Stroop Test uygulandi.

PSG incelemesi

OUAS tanisi alan tim hastalara Antalya Egitim ve Arastir-
ma Hastanesi uyku laboratuvarinda tim gece (09:00 PM-
06:00 AM) PSG yapiimigtir. PSG’de elektroensefalografi,
digastrik ¢cene ve bacak elektromiyografi, elektrokardiyog-
rafi, elektrookllografi, gdgus ve karin solunum hareketleri,
parmak ucu pulse oksimetre ile O? satlirasyonu, horlama
volimu ve uyku pozisyonlari kaydedildi. Elde edilen verile-
rek sayisallastirilarak uyku degerlendirmesi icin bir bilgisa-
yarda saklandi. Calismamiza AHi =30 (istii olan ciddi OUAS
tanisi alan hastalar dahil edilmisgtir.

Néropsikolojik Testler

Stroop Testi ylriticu iglevlerin degerlendiriimesinde 6nemli
bir testtir. Ozellikle sol frontal lob hasarina karsi hassastir.
Bes agsamadan olusur. ilk asamada (Stroop 1) siyah beyaz
yazilmis renk isimlerinin, ikinci asamada (Stroop 2) ise farkl
renklerle yazilmis renk isimlerinin, Ggunct agsamada (Stro-
op 3) renkli basilmig dairelerin renklerinin, dérdincu asa-
ma (Stroop 4) farkh renklerle yazilmig olan nétr kelimelerin
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renklerinin mimkun olan en kisa sirede okunmasi istenir.
Besinci asamada (Stroop 5) ikinci asamada kullanilan kart-
lar kullanilir ancak bu sefer farkli olarak sdzciklerin rengi-
nin séylenmesi istenir. Tim asamalarda bitirme sureleri bir
kronometre yardimiyla not alinir (saniye olarak). Ozellikle
frontal lob hasari olan hastalarda okuma slresi uzamakta-
dir. Ayrica birinci kartin okuma hizi ile besinci kartin okuma
hizi arasinda Ug¢ kattan fazla fark olmasi da anormal olarak
kabul edilir (9,10).

Rey isitsel sd6zel 6grenme testi ise sdzel epizodik bellek ve
6grenmeyi degerlendirir. Test 15 kelimelik A ve B olmak
Uzere iki listeden olusur. Once A listesi bes kez okunur ve
sonrasinda hastanin tekrar etmesi istenir (AVLT A1, A2, A3,
A4, A5). Altinci ve yedinci denemede ise liste okunmadan
hastanin tekrarlamasi istenir (AVLT A6, A7). Daha sonra B
listesi hastaya verilir ve daha énce okunan 15 kelimeyi bul-
masi istenir (AVLT B). Sonrasinda A ve B listesindeki keli-
meler yanisira farkli ilgisiz kelimelerin de bulundugu bir liste
verilerek hastanin A ve B listesindeki kelimeleri bulmasi
istenir (AVLT Tanima). Tam béltmler icin dogru tekrarlama
sayllari not alinir ve her dogru hatirlama i¢in 1 puan verilir.
Dogru hatirlanan kelime sayisi agisindan AVLT’de alinabi-
lecek en yuksek puanlar A listesi icin 15 puan, B listesi icin
15 puan, Tanima listesi icin 30 puandir (11, 12).

istatistiksel Analiz

Calismanin istatistiksel analizinde SPSS 23.0 (IBM Inc,
ABD) yazilimi kullanilmigtir. Verilerin dagihmi ve sikliginin
analizlerinde tanimlayici analizler, parametrik degiskenler
arasi korelasyonlarin tespitinde varyans analizi (ANOVA)
ve Student-f testi kullanilmigtir. Sayisal degiskenler icin
tanimlayici istatistikler ortalama + standart sapma olarak
ifade edilirken, katagorik degiskenler icin sayi ve ylzde
olarak ifade edilmigtir. p < 0,05 olmasi istatistiksel olarak
anlamli kabul edilmigtir.

BULGULAR

Calismaya dahil edilen 25 hastanin 17’si (%68,0) erkek ve
sekizi (%32,0) kadin idi. Kontrol grubunun ise 16’si (%64,0)
erkek ve dokuzu (%36,0) kadin idi. Her iki grubun yas orta-
lamalari sirasi ile 46,7+10 yil ve 45,4+8,2 yil idi. Hastala-
rin hepsi ileri derecede OUAS olup ortalama AHI skoru
62,1+£18,5 idi.

Hastalarin 6grenim durumlarina bakildiginda 16’s1 (%64,0)
ilkdgrenim, yedisi (%28,0) ortadgrenim ve ikisi (%8,0) ise
Universite mezunu idi. Kontrol grubunun ise 14’0 (%56,0)
ilkdgrenim, 6’s1 (%24,0) ortabgrenim ve besi (%20,0) Uni-
versite mezunu idi (Tablo 1).

Hastalarin komorbit hastaliklarina bakildiginda ise doku-
zunda (%36,0) hipertansiyon, besinde (%20,0) obezite,
ikisinde (%8,0) koroner arter hastaligi (KAH) ve dérdinde

(%16,0) diyabetes mellitus (DM) tanisi olup, ikisinde (%8,0)
antidepresan kullanimi mevcut idi.

Her iki grupta Stroop Test sureleri kiyaslandiginda OUAS
grubunda Stroop-1, Stroop-2, Stroop-3, Stroop-4 ve Stro-
op-Toplam sureleri istatistiksel olarak anlamli olacak sekilde
uzun izlendi (sirasi ile p=0,031, p=0,044, p=0,013, p=0,027
ve p=0,032). AVLT'de ise AVLT-B’de ve AVLT-Tanima
puanlari da iki grup arasinda istatistiksel anlamli olacak
sekilde dusik saptandi (sirasi ile p=0,042, p<0,001). OUAS
ve kontrol grubu Stroop Testi ve AVLT sonuglarinin dagihmi
Tablo 2’ de sunulmustur.

Tablo 1: Kontrol grubu ve obstriktif uyku apne sendromu
hastalarinin demografik verileri.

Parametreler® Kontrol (n=25) OUAS** (n=25)

Cinsiyet
Kadin 9 (36,0) 8 (32,0)
Erkek 16 (64,0) 17 (68,0)
Ogrenim Durumu
ilkégretim 14 (56,0) 16 (64,0)
Ortadgretim 6 (24,0) 7 (24,0)
Universite 5 (20,0) 2 (8,0)

* Veriler n(%) olarak verilmistir. ** OUAS: Obstriktif Uyku Apne
Sendromu.

Tablo 2: Kontrol grubu ve obstriktif uyku apne sendromu
hastalarinin Stroop ve Rey isitsel s6zel 6grenme testi skorlari.

Kontrol (n=25) OUAS* (n=25) P

Parametreler**

Stroop 1 10,8+2 13,3+5,3 0,031
Stroop 2 11,3+1,9 13,244 0,044
Stroop 3 15+6,2 18,1+7,1 0,013
Stroop 4 19,6+5,6 24,2+7 4 0,027
Stroop 5 27,7+8,1 32,3+9,4 0,070
Stroop Toplam 84,7+18,2 100,8+29,7 0,032
AVLT A1*** 5,1+1,9 4,5+1,6 0,274
AVLT A2 7,9+2,4 6,8+2,3 0,090
AVLT A3 9,3+2,7 8,2+2,4 0,167
AVLT A4 10,2+2,7 8,8+2,5 0,068
AVLT A5 10,8+2,6 9,4+2,8 0,081
AVLT A6 57423 4,8+1,4 0,075
AVLT A7 8,9+2,1 7+4,1 0,140
AVLT B 15+0,1 12,7+2,3 0,042
AVLT Tanima 43,5+11,1 38+10,2 <0,01

* OUAS: Obstriktif Uyku Apne Sendromu, ** Veriler ortalama skor
+ Standart Sapma olarak gésteriimektedir, *** AVLT: Rey isitsel
Sozel Ogrenme Testi.
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Tablo 3: Obstriktif uyku apne sendromu hastalarinin Stroop testi p degerleri.

Stroop1 Stroop2 Stroop3 Stroop4 Stroop5 Stroop Toplam
Yas 0,069 0,078 0,091 0,073 0,192 0,171
Cinsiyet 0,101 0,096 0,066 0,109 0,079 0,099
Komorbidite 0,123 0,070 0,158 0,097 0,066 0,089
Apne-Hipoapne indeksi 0,155 0,257 0,198 0,088 0,064 0,102
Tablo 4: Obstriiktif uyku apne sendromu hastalarinin Rey isitsel s6zel 6grenme testi p degerleri.
o N A I U L
Yas 0,191 0,078 0,061 0,093 0,066 0,074 0,059 0,077 0,103
Cinsiyet 0,082 0,099 0,106 0,117 0,089 0,109 0,120 0,090 0,120
Komorbidite 0,113 0,080 0,107 0,098 0,110 0,160 0,085 0,121 0,213
Apne-Hipoapne indeksi 0,104 0,097 0,116 0,091 0,170 0,189 0,111 0,139 0,182

*AVLT: Rey isitsel Sozel Ogrenme Testi.

Korelasyon analizinde; OUAS hastalarinda yas, cinsiyet
ve komorbit hastaliklar ile Stroop Testi (Tablo 3) ve AVLT
(Tablo 4) sonuclar karsilastirildiginda istatistiksel olarak
anlaml bir fark saptanmadi (p>0.05).

TARTISMA

Calismamizin birincil sonucu OUAS hastalarinda kogni-
tif fonksiyonlarda etkilenmenin oldugunun gésterilmesidir.
OUAS daha 6nce norokognitif bozukluklarla iligkilendirilmis-
tir. Biligsel alanlar iginde de en ¢ok yuruttci islevlerin etki-
lendigi dustnulmektedir (13). Literatur incelendiginde ise
AVLT ve Stroop degerlendiriimesi birka¢ calismada kulla-
nilmistir (14). Torelli ve ark.nin yaptigi bir calismada OUAS
hastalari ve kontrol gruplari arasinda AVLT ve Stroop test-
lerinde anlamli derecede bozulma saptanmistir. Ayrica bu
hastalarin ¢ekilen kranial manyetik rezonans gérintileme-
lerinde hipokampal volimde belirgin azalma izlenmistir (15).
Yilmaz ve ark.nin 2016 yilinda yaptigi bir calismada OUAS
hastalarinda Stroop-5 élcimlerinde belirgin bozulma sap-
tanmistir (13). Calismamizda néroradyolojik gérintiileme-
ler yapiimamisti. Ayrica Yilmaz ve ark.nin yaptigi ¢calismaya
gére calisma popilasyonumuz daha yliksek AHI skorlarina
sahip, eriskin yas hastalardan olusmaktaydi (ortalama yas
46.7) ve Stroop ve AVLT testlerinde anlaml bozulma izlendi
(13). Dolayisiyla verilerimiz erigkin yas grubunda dikkat ve
epizodik bellegin ileri OUAS’tan etkilendigini gdstermekte-
dir. Bu durum hastalarin gunlik yasamini, is performansini,
yasam kalitesini etkileyebilecek édnemli bir durum ve énemli
bir bulgudur.

Calismamizin aksine Verstraeten ve ark.nin OUAS hasta-
laryla yaptigi calismada Stroop Testi puanlarinda anlamli
farkhhk saptanmamis, bu tezat bulgu da daha énce yapilan
calismalarda dikkat, mental kapasite, yorgunluk ve motivas-

yon durumlarinin g6z éniine alinmadan yapiimis olmasina
baglanmistir (16). Yine 2012 yilinda Hrubos-Strom ve ark.
tarafindan OUAS tanisi konulan hastalara AVLT ve Stroop
testi uygulanmis ve galismamizla korele bir sekilde OUAS
hastalarinda AVLT ve Stroop testlerinde normal popllas-
yona oranla istatistiksel olarak anlamh puan dismesi sap-
tanmustir (14, 17). 2020 yihnda Hamamci ve ark.nin yaptigi
bir calismada ise OUAS grubunda Stroop-1, Stroop-3 ve
Stroop-5 surelerinin saglhkh kontrol grubuna gére daha
uzun oldugu saptanmis ve ézellikle Stroop-5 siiresini AHI
derecesiyle korele olarak uzun izlenmistir (18). Bizim c¢alis-
mamizda ise AHI derecesiyle hastalarin Stroop ve AVLT
sonuglar arasinda korelasyon goéralmemigtir. Bunun da
sebebinin tim hastalarin zaten agir OUAS olmasi dolayisiy-
la tim hastalarin AHi degerlerinin yiiksek olmasiyla iligkili
oldugu dusinilmustur.

Komorbit durumlar ile OUAS ve kognisyon degerlendir-
mesiyle ilgili cok fazla ¢alisma bulunmamaktadir. Kanbay
ve ark. tarafindan hipertansiyon, astim, KAH gibi komor-
bit durumlarla OUAS tanisi olan ve OUAS tanisi olmayan
hastalar arasinda kognisyon degerlendirmesi yapilmis,
komorbiditeler arasinda iliski saptanmamis ve OUAS’In
kognitif disfonksiyon i¢in bagimsiz bir risk faktéri oldugu
savunulmustur (19). Yine Torelli ve ark.nin kontrol gru-
buna gére daha yiksek oranda komorbiditeye sahip olan
OUAS hastalariyla yaptigi ¢alismada komorbidite ile iligki
saptanmamistir (15). Ayrica Lau ve ark.nin yaptigi calisma-
da OUAS hastalari ve saglikl kontrol grubu arasinda vicut
kutle indeksi ile bellek islev bozuklugu arasinda istatistiksel
olarak anlamli bir fark olmadigi saptanmistir (20). Son yil-
larda yapilan bircok ¢alismada aslinda OUAS ve depresyon
velveya anksiyete birlikteliginin sik olduguna ve bu duru-
mun kognisyonda kétilesmeye katki sagladigina dikkat
cekilmistir (18, 21, 22). Bizim c¢alismamizda ise literatlrle
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orantili olarak komorbit hastaliklar arasinda istatistiksel ola-
rak anlaml bir fark saptanmamistir. Ancak calismamizda
hastalarin ek hastaliklari sorgulanirken depresyon varligi
sorgulanmig olsa da bu depresyon ve anksiyete icin ayri
bir 6lgcek yapiilmamis olup depresyon ve anksiyete varligiy-
la ilgili net verilere sahip olunmamistir. Bu da calismamizin
kisithliklarindan biridir.

Mathieu ve ark.nin 50 yas Ustl ve 50 yas altt OUAS has-
talari ile yaptigi bir caismada, daha gen¢ OUAS hastala-
rinda yasli OUAS hastalarina kiyasla néropsikolojik testler,
somnolans ve hipoksemi degiskenleri arasinda daha fazla
korelasyon saptanmistir ve OUAS hastalarinda uyku par-
calanmasinin etkisinin daha guglu olabilecegine ve yas-
I erigkinlerde biligsel fonksiyonlarda daha fazla faktdrin
(tibbi, psikososyal) etkili olabilecegine dikkat cekilmistir
(11). Guzel ve ark.nin 2017 yilinda yaptigi bir ¢alismada
ise OUAS hastalarinda biligsel fonksiyon testleri ile yas ve
cinsiyet arasinda anlamli bir iligki bulunmamigtir (8). Kana-
da’da 45-85 yas araligindaki 25.899 kisinin katildigi genis
caph bir calismada ise 6zellikle 60 yas alti kadin hastalarda
tum yas grubundaki erkek ve 60 yas Ustu kadin hastalara
gbre daha yuksek oranda 6zellikle epizodik bellek, dikkat
ve yuruticu fonksiyonlarda degisiklik izlenmistir. Dolayi-
styla bireysel O6zelliklerin OUAS varliginda biligsel islev
bozukluk gelisme riskini etkileyebilecegine dikkat ¢ekilmis-
tir (23). Bizim calismamizda ise yas ve cinsiyet ile kognitif
fonksiyonlar arasinda da istatistiksel olarak anlamli bir iligki
saptanmamistir ancak bunun galisma grubuna alinan hasta
sayisinin az olmasindan kaynaklandigi distundlmustar.

Calismamizdaki bir diger eksiklik ise sadece siddetli OUAS
hastalarinin calismaya alinmis olmasidir. Calismamizda
OUAS ile kognitif fonksiyonlarin kétllesmesi arasinda iligki
bulunmustur, ancak orta ve hafif OUAS hastalar ¢alismaya
dahil edilmedigi icin OUAS’In varliginin mi yoksa siddetinin
mi daha buylk etken oldugu bilinmemektedir (24). Cals-
maya alinan kontrol grubuna PSG yapilmamistir ancak
herhangi bir semptomu olmayan hastalar ¢calismaya alin-
mistir. Bu bireyler diistik bir ihtimalle olsa bile asemptomatik
OUAS hastasi olabilir, bu nokta da ¢alismamizin kisitlilikla-
rindandir.

Sonugta calismamizda agir derecede OUAS hastalarinda
Stroop ve AVLT sonucuna gore dikkat ve epizodik bellegin
belirgin sekilde bozuldugunu gosterdik.
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Corresponding Author ABSTRACT

Inci Turan Aim: Postoperative cognitive dysfunction (POCD) is usually seen in the aged patients in postoperative
E-mail period. In the present study, we aimed to investigate the effects of melatonin on cognitive and synaptic
dr.incituran@gmail.com dysfunction and oxidative stress in POCD model constructed by abdominal surgery in aged rats.

Material and Methods: Twenty months old male Wistar rats were randomly allocated into the control
group, melatonin treated-control group, surgery group and melatonin treated-surgery group. The novel
object recognition test (NORT) was used to assess the postoperative cognitive ability of rats at the
end of the experiments. The contents of malondialdehyde (MDA) and reduced glutathione (GSH) were
evaluated in the synaptosomes of hippocampus by spectrophotometric methods. The protein levels of
calcium-calmodulin dependent protein kinase Il (CaMKIl) and postsynaptic density protein 95 (PSD95)
were measured by using ELISA. .

Received Results: Animals in surgery group showed significant an impairment of novel object recognition memory
14.08.2023 in NORT. Surgery group also exhibited increased content of MDA (21.05+3.96) and decreased levels
Revision of GSH (5.86+0.26) and PSD95 (156.04+2.56) in the hippocampus (respectively p=0.012, p<0.001,
18.08.2023 p=0.004) . The levels of PSD95 (193.08+4.14) and CaMKII (2.82+0.25) (respectively p=0.027, p=0.041)
Accepted and novel object recognition memory was improved by melatonin treatment.

22.08.2023 Conclusion: Melatonin may be a potential therapeutic agent which can protect against abdominal

surgery- induced cognitive dysfunction in elderly patients.
Keywords: Postoperative cognitive dysfunction, melatonin, oxidative stress, PSD95, CaMKI|

0z

Amagc: Postoperatif kognitif disfonksiyon (POCD) genellikle postoperatif dénemde yasl hastalarda
gorilmektedir. Bu galismada, yaslh siganlarda abdominal cerrahi ile olusturulan POCD modelinde
melatoninin kognitif ve sinaptik disfonksiyon ve oksidatif stres Uizerindeki etkilerini arastirmayi1 amacladik.

Gere¢ ve Yontemler: Yirmi aylik erkek Wistar sicanlar rastgele olarak kontrol grubu, melatonin
uygulanan-kontrol grubu, cerrahi grubu ve melatonin uygulanan-cerrahi grubuna ayrildi. Deneylerin
sonunda si¢anlarin ameliyat sonrasi bilissel yeteneklerini degerlendirmek igin yeni obje tanima testi
(NORT) kullanildi. Hipokampis sinaptozomlarinda malondialdehit (MDA) ve indirgenmis glutatyon
(GSH) icerikleri spektrofotometrik yontemlerle Olglildu. kalsiyum-kalmodulin bagimli protein kinaz Il
(CaMKII) ve postsinaptik dansite protein-95 (PSD95) protein seviyeleri ELISA kullanilarak 6l¢tldu.

jzjisw_ork({shcensedky o Bulgular: Cerrahi grubundaki hayvanlar NORTta yeni obje tanima belleginde énemli bir bozulma
NQY.TZ}QV.E.‘{::;T:;Iﬁgr:ﬁnn;u(ccy_ gostermistir. Ayrica cerrahi grubunda hipokampuste MDA iceriginde (21,05+3,96) artis ve GSH
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(5,86+0,26) ve PSD95 (156,04+2,56) seviyelerinde azalma gorilmustir (sirasiyla p=0,012, p<0,001, p=0,004). PSD95 (193,08+4,14) ve
CaMKIl (2,82+0,25) duzeyleri (sirasiyla p=0,027, p=0,041) ve yeni obje tanima bellegi melatonin uygulamasi ile iyilesmistir.

Sonugc: Melatonin, yasli hastalarda abdominal cerrahinin neden oldugu bilissel islev bozukluguna karsi koruma saglayabilecek potansiyel

bir terapétik ajan olabilir.

Anahtar Sozciikler: Postoperatif kognitif disfonksiyon, melatonin, oksidatif stres, PSD95, CaMKII

INTRODUCTION

Postoperative cognitive dysfunction (POCD) is a neuro-
logical complication related to cognitive disorder observed
especially in aged patients after anesthesia and major sur-
gery (1,2). The International Postoperative Cognitive Dys-
function Study states that POCD morbidity in elderly patients
is approximately 25.8 % within seven days following surgery
and 10% within three months right after surgery. The risk
for long term cognitive impairment after surgery has been
proven to be relatively higher in patients older than 60 years
old (3). Although the various pathological mechanisms for
POCD have been suggested for the formation and develop-
ment, such as neuroinflammation (4,5), oxidative stress (6),
neuronal apoptosis, synaptic protein abnormalities, reduced
BDNF level (7), and circadian disturbances (8), surgical
trauma-induced neuronal damage eventually results in syn-
aptic dysfunction; and thereby, leading to cognitive dysfunc-
tion (9).

Recent studies have reported that the aging and anesthe-
sia can lead to the circadian rhythm disturbances in rats
(8). Evidence suggest that the circadian and sleep-related
parameters influence cognitive function with aging (9). For
instance, a lack of synchronization between the sleep-wake
cycle and melatonin secretion can lead to POCD (10). As
recently reported, melatonin can be preventive from iso-
flurane-induced cognitive impairment by stimulating the
circadian rhythm resynchronization in aged mice (11). How-
ever, studies have not yet fully elucidated the mechanisms
responsible for the action of melatonin on the POCD. Mel-
atonin acts as a scavenger of oxygen free radicals (OFRs)
and also increases the antioxidative capacity of cell by
increasing the expression of mRNAs for several antioxi-
dant enzymes (12). Many studies have reported that mela-
tonin modulates cognitive function by increasing the levels
of synaptic proteins (12,13). It also enhances the synaptic
integrity via improving the expression of stress-activated
protein kinases, oxidative neuronal injury, neuroinflamma-
tion, and neurodegeneration (14). On the other hand, the
effect of melatonin on POCD and the molecular mechanism
underlying memory formation remains elusive. Also stud-
ies have shown that POCD may be associated with altered
synaptic proteins including calcium-calmodulin dependent
protein kinase Il (CaMKIl) and postsynaptic density protein
95 (PSD95) in the rat brain (9). Oxidative stress-induced

neuronal damage is considered to be the main factor that
plays a significant role in learning and memory impairments
observed in various neurodegenerative diseases (15). Stud-
ies have indicated that the level of melatonin is lower in the
postoperative first night together with a change in the secre-
tion pattern compared to those observed in the preoperative
period. Moreover, alterations in melatonin metabolism can
end with the circadian rhythm disturbances, which are often
observed in patients with postoperative delirium (16). It is
reported that the circadian and sleep disorders can form the
basis of cognitive dysfunction, both of which are affected by
melatonergic function after major surgery (17).

In general, the POCD is related to the increased length of
hospital stay and morbidity, delayed functional recovery,
and higher healthcare expenditures. In spite of forming an
important social and healthcare problem, there is presently
no any choise of pharmacological remedy for the POCD.
Therefore, the potential therapeutic agents are needed to
be determined urgently to prevent and treat the POCD. In
the present study, the effect of melatonin against abdominal
surgery-induced cognitive deficit together with responsible
molecular mechanisms was aimed to explore. To elucidate
the possible underlying mechanism of melatonin in amelio-
rating memory impairment caused by abdominal surgery,
the levels of CaMKIl and PSD95 were measured.

MATERIAL and METHODS

Animals

Aged male Wistar Albino rats (20 months old) were used
in the study. They were housed in pairs in a constant tem-
perature and humidity under a 12:12 h light-dark cycle, with
free access to food and water ad libitum. Before behav-
ioral testing, all rats were habituated to the laboratory to
decrease the effects of the novelty stress. All experimental
procedures were approved by the Zonguldak Bulent Ecevit
University Animal Care and Use Ethical Committee (ethical
approval number: 2019-13-12/09).

Experimental Groups

The 32 male rats were randomly divided into the following
groups: Group 1 consisted of the control group underwent
to sham surgery and given daily saline. Group 2 included
sham-operated rats treated with daily melatonin (10 mg/
kg, i.p) for 7 days. Group 3 was surgery group. Group 4
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consisted of rats subjected to abdominal surgery followed
by the treatment with melatonin. Melatonin treatment was
started right after surgery and lasted for 7 consecutive days
(Figure 1). The dose of melatonin was chosen according to
our previous studies. It was administered (i.p. route), at a
dose of 10 mg/kg body weight between 16.00-17.00 (before
the initiation of the dark phase) to elude perturbation of cir-
cadian cycle (18).

Surgery

Abdominal surgery was performed using general anes-
thesia (thiopental sodium, 60 mg/kg, i.p). Laparotomy and
sham surgeries were done under aseptic conditions. In
rats undergoing abdominal surgery, a vertical 3 cm incision
was done approximately 0.5 cm beneath the right lower
rib, and the incision extended into the peritoneal cavity.
After the abdominal cavity was opened, the small intestine
was taken out and gently compressed between the fingers
using a gauze pad for 3 minutes. Incisions in the abdominal
muscle and skin were closed with 5-0 silk suture, followed
by induction of postoperative analgesia through diclorone
injection. The duration of the surgical process was rigorous-
ly standardized at 10 min. Body temperature was continual-
ly observed with a rectal probe and preserved at 37 °C with
a heating blanket. This procedure mimics major abdominal
surgery in humans (19). The rats in Group 1 and Group 2
were only underwent abdominal skin incision.

Novel Object Recognition Test

On the seventh day following laporatomy, the novel object
recognition test (NORT) was used to evaluate the cognitive
function of the animals (20). This test is based on the spon-
taneous tendency of rodents to spend more time exploring
a novel object than a familiar one. The NORT assesses rec-
ognition memory in rodents. Recognition memory is pertur-
bated in several neurodegenerative diseases and NORT is
widely used in rodents for investigating deficits in a diversity
of animal models of human disease conditions where cog-
nitive function is impaired (21). The experiment consisted of
three phases: adaptation period, training period, and testing
period. Each rat was placed into an empty test box (50 cm

long x 50 cm wide x 60 cm high) for 5 min during the adap-
tation period. During the training period, each rat was shown
two familiar objects for 5 minutes. The two objects have the
same size, shape and odor. The time spent for exploring
objects was documented by a camera. After a two-hour
interval, a familiar object (F) and a novel object (N) were
put in the test box, and then rats were permit to explore
them. The testing period continued 5 min for each rat. In this
period, the time spent for exploring two different objects was
documented. Then, “discrimination index (DI)” was defined
as (novel object exploration time—familiar object exploration
time)/(novel object exploration time + familiar object explo-
ration time). An increase in the time spent exploring the new
object is considered as a successful recognition memory for
familiar object against the new object (22).

Synaptosome preperation

Preperation of synaptosomes was based on the method of
Turunc Bayrakdar et al (23). The hippocampal tissue were
homogenized with 0.32 M sucrose solution (1:1, w/v). After
centrifugation, pellets were resuspended; and then centri-
fuged for 10 min at 1000 g. Two supernantants were col-
lected and centrifuged again at 17500 g for 30 min. Then,
the supernatant was discarded while the pellets were resus-
pended in Krebs-Ringer buffer (pH 7.6). These pellets were
used for biochemical tests and ELISA assays. Protein con-
centrations were determined by using Bradford reagent.

Biochemical analyses

The level of malondialdehyde (MDA) and reduced glu-
tathione (GSH) were evaluated to determine oxidative
stress in the hippocampus. The content of hippocampal
MDA were measured by the method of Draper and Hadley
(24). Briefly, 10% trichloroacetic acid (TCA) solution was
put to 200 ul of synaptosome; and then, boiled for 15 min.
After centrifugation, the supernatant was added to thiobar-
bituric acid (0.67%) and then boiled again for 15 min. The
absorbance was measured at 535 nm in spectrophotome-
ter (UVmini-1240 spectrophotometer, Shimadzu Co. Japan,
KyotBiochemical analyses). MDA contents were quantified
with using 1,1,3,3 tetramethoxypropane as a standard.

Day 1 Day 7
l Melatonin administration 10 mg/kg/day for | week l
Figure 1: Experimental timeline
Surgery NOR and design. Cognitive function
@) O Tissue collection | 55 a5sessed by the novel object
e A II;SI])) A9’5(;’§;MKH recognition test (NOR) on postoperative

day 7". Rats were sacrificed

NOR

seven days after surgery, and the
hippocampus was isolated for ELISA
and biochemical analysis.
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The GSH content of the tissue samples was also measured
using the synaptosomes. After adding DTNB solution into
the same supernatant as described above, the absorbance
was measured at 412 nm (25).

ELISA Assay

Commercially available enzyme-linked immunosorbent
assays (ELISA) for the measurement of both CaMKII and
PSD95 (Sunred Biological Technology Co., Ltd, China,
cat no: 201-11-0239, cat no: 20114438, respectively) lev-
els were utilized based on the manufacturer’s instructions.
CaMKIl and PSD95 procedures were done according to the
same methodl, with the exception of standards and sam-
ples. Briefly, hippocampal tissues were homogenized with
PBS (pH 7.2-7.4) and then centrifugated. Standards and
samples were put into wells; and then, both antibody and
streptavidin-HRP were added to each well. After incubation
period, chromogen solution A and B were added. The plate
was incubated again for 10min at 37 °C to allow solutions
react with each other. Then, stop solution was added for
ending the reaction. Finally, the absorbance was meas-
ured at 450nm by ELISA plate reader (4300 Chromate
Microplate Reader, Awareness Technology, Inc., FL, USA).
CaMKIl and PSD95 levels were quantified according to the
standard curves and are expressed as ng per g of tissue.

Statistical Analyses

Data is presented as the means+ standart errors (SEMs).
Statistical comparison were performed by using SPSS 22.0
for Windows (SPSS Inc., IL, USA). The one way ANOVA
was used for the evaluation of statistically significant differ-
ences between groups. The Holm-Bonferroni test was used
for post hoc analyses. Mann-Whitney U test was used to
compare the differences between two independent groups.
P <0.05 was considered as statistically significant.

RESULTS

Novel Object recognition test

Cognitive functions were evaluated by conducting the NORT
on seventh day following the surgery. The results of the test
is illustrated on Figure 2. There was a statistically signifi-
cant difference in discrimination index between at least two
groups. (F(3,18)= [93.172], p<0.001). The discrimination
index (DI) of surgery group was significantly lower than
those of control (p <0.001, 95% C.I. = [-1.41, -0.87]), mel-
atonin treated control (p <0.001, 95% C.I. = [-1.49, -0.94]),
and melatonin treated surgery groups (p <0.001, 95% C.I.
= [-1.54, -1.04]) (Figure 2C). However, the treatment with
melatonin in surgery group significantly increased the DI
compared to the surgery group (p <0.001, 95% C.I. =[1.04,
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E . Figure 2: The effect melatonin treatment on the cognitive
B function in the NOR test after surgery. Duration of object
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08 Discrimination index (DI) (C).Values are expressed as
k) means +SEMs, & p<0.05 compared to familiar object of
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1.54]). An increase in DI value in the NORT indicates that
animals spent more time with the novel object.

There was a statistically remarkable difference in duration
explorating familiar object between at least two groups
(F(3,18)=13.073, p<0.001). Surgery group spent more time
familiar object in test phase compared to control (p =0.001,
95% C.I. =[2.34, 9.15]), melatonin treated control (p<0.001,
95% C.1.=[2.59, 9.40]) and melatonin treated surgery groups
(p<0.001, 95% C.I. = [2.51, 8.82]). There was a statistically
remarkable difference in duration explorating novel object
between at least two groups (F(3,18)=8.963, p=0.001). Mel-
atonin treated surgery group rats spent more time exploring
the novel object in test phase compared to surgery group
(p<0.001, 95% C.l. = [2.84, 10.48]). It was found that the
exploration time of the new object decreased compared to
the familiar object in surgery group in Mann-Whitney U test
(U=0.000, p=0.014). However, the treatment with melatonin
in surgery group significantly increased the exploration
time of the new object compared to the surgery group in
Mann-Whitney U test (U=0.000, p=0.004) (Figure 2A).

There was a statistically remarkable difference in the num-
ber of familiar object explorations between at least two
groups (F(3,18)=3.551, p=0.035). Melatonin treated sur-

gery rats showed that a lower frequency of exploration to
the familiar object compared to surgery group (p=0.047,
95% C.I. = [-3.97, -0.02]). There was a statistically remark-
able difference in the number of novel object explorations
between at least two groups (F(3,18)=9.466, p=0.001).
Melatonin treated surgery rats demonstrated that a higher
frequency of exploration to the novel object compared to
surgery group (p <0.001, 95% C.I. = [1.09, 3.90]). The fre-
quency of novel object exploration was lower in the surgery
group compared with familiar object in Mann-Whitney U test
(U=1, p=0.037). Rat treated with melatonin interacted more
frequently with the new object than with the familiar object in
Mann-Whitney U test (U=0.000, p=0.002) (Figure 2B).

MDA Level

To assess the effect of melatonin on surgery-induced
oxidative stress, we measured the MDA and GSH con-
tents of the hippocampal tissues. There was a statistically
remarkable difference in MDA level between at least two
groups. (F(3,24)= [4.795], p=0.009). As shown on Table
1, surgery induced significant increases in MDA content
(21.05+£3.96nmol g-' tissue) compared with that in mel-
atonin treated control group (9.83+1.62 nmol g tissue)
(p=0.012, 95% C.I. = [1.87, 20.56]) (Table 1, Figure 3A).

MDA level
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Figure 3: Effects of melatonin treatment on oxidative stress parameters in the synaptosomes of rat hippocampus. MDA level (A),
GSH level (B). Values are expressed as means+SEMs, * p<0.05 compared to control, # p<0.05 compared to melatonin treated

control group, & p<0.05 compared to surgery group.

Table 1: Effects of melatonin on oxidative stress and synaptic biomarkers.

Control Control+Mel Surgery Surgery+Mel p
MDA (nmol/g) 12.02+0.74 9.83+1.62 21.05+3.96* 10.6+1.418 0.009
GSH (ymol/g) 9.63+0.25 9.15+0.22 5.86+0.26* 8.63+0.13% 0.001
PSD 95 (ng/L) 203.7+12.44 195.25+9.28 156.04+2.56" 193.08+4.14%& 0.003
CaMKII (ng/mL) 2.58+0.15 2.40+0.05 1.80+0.28 2.82+0.25% 0.04

MDA: Malondialdehyde, GSH: Glutathione, PSD95: Postsynaptic density protein-95, CaMKIl: Calcium—calmodulin (CaM)-dependent
protein kinase I, Mel: Melatonin,*: compared to control, &: compared to surgery group, #: compared to melatonin treated control group.

Values are expressed as means +SEMs.
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The treatment with melatonin significantly reduced MDA
content in the melatonin treated surgery group compared
to surgery gruop (10.6+1.41 nmol g~ tissue) (p=0.022, 95%
C.l. = [-19.78, -1.10]). These findings suggest that mela-
tonin may prevent surgical stress from causing an increase
in MDA content of the hippocampus.

GSH Level

There was a statistically remarkable difference in GSH level
between at least two groups. (F(3,20) = [55.903], p<0.001).
The level of GSH in the hippocampus of surgery group sig-
nificantly decreased compared with these of both control
(9.63+083 pmol g tissue) (p <0.001, 95% C.l. = [-4.69,
-2.83]), and melatonin treated control group (9.15+0.54
umol g tissue) (p <0.001, 95% C.I. =[-4.22, -2.35]), (Table
1, Figure 3B). On the other hand, GSH content in the mela-
tonin treated surgery group (8.63 +0.45 ymol g-' tissue) was
significantly higher than that in the surgery group (5.87+0.7
umol g tissue) (p <0.001, 95% C.l. =[1.83, 3.69]). These
results suggest that the treatment with melatonin increases
hippocampal GSH content.

CaMKIl and PSD95 Levels

There was a statistically difference in PSD95 level between
at least two groups. (F(3,15) = [7.207], p=0.003). Results of
the ELISA assay showed that the level of PSD95 dropped
significantly on the 7th day following the surgery (Table 1,
Figure 4A). Rats in the surgery group (156.1+4.67 ng/L)
showed a significant decrease in PSD95 level compared
to that in the control group(203.69+8.29 ng/L) (p=0.004,
95% C.l. = [-81.31, -14.00]) and melatonin treated control
group (p =0.027, 95% C.I. =[-74.90, -3.51]) . Following mel-
atonin treatment, the level of PSD95 was observed to be
preserved around the control levels (193.33+4.89 ng/L) (p
=0.027, 95% C.l. = [3.38, 70.69]).

There was a statistically difference in CaMKII level between
at least two groups. (F(3,11) = [3.925], p=0.040). The CaM-

KIl level of the hippocampus tended to decrease after sur-
gery (1.8+0.28 ng/mL). However, it was not statistically
significant when compared with that in the control group
(2.58+0.1 ng/mL) (p=0.091) (Table 1, Figure 4B). The treat-
ment with melatonin was found to be effective in maintain-
ing CaMKII content in the hippocampus on 7th day following
surgery (2.83+0.23 ng/mL ) (p =0.041, 95% C.I. = [-2.01,
-0.35]).

DISCUSSION

In the present study, the abdominal surgery was shown to
induce cognitive dysfunction in aged rats as evidenced by
increased oxidative stress and decreased levels of synaptic
markers in the hippocampus. The treatment with melatonin
ameliorated surgery-induced cognitive impairment in aged
rats by both reducing oxidative stress and maintaining syn-
aptic protein levels.

Hippocampal-mediated nonspatial learning and memory
function after surgery was evaluated by the NORT (26). This
test is appropriate for assessment of the postoperative cog-
nitive dysfunction in aged rats. Preferential exploration of
new object reflects successful recognition (27). The surgery
group was faied to discriminate between familiar and novel
objects. This result implies that consolidation or retention of
recognition memories processes were seriously disrupted
by surgery. Melatonin treated rats demonstrated a signifi-
cantly higher discrimination index for the novel object. Cog-
nitive and motor functions decline with the aging process.
Some studies have shown the harmful effects of aging on
recognition memory (28). Accordingly, several studies show
that the treatment with melatonin reverse the age-induced
cognitive dysfunction in rats (29,30). Our results shows that
compared with controls, surgery decreased the explora-
tory preference for novel object, and melatonin treatment
improved the exploratory preference for novel object, but
melatonin alone did not affect this prefrence. Similar to our
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Figure 4: The effect of postoperative melatonin treatment on the hippocampal levels of PSD95 (A) and CaMKIl (B) in aged rats.
Values are expressed as means+SEMSs, * p<0.05 compared to control, & p <0.05 compared to surgery group.
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results, Liu et al. found that melatonin treatment alone was
not effective on cognitive functions in the control group treat-
ed with melatonin (31). The ineffectiveness of melatonin in
melatonin treated control group in improving cognition might
be related to changes in the expression of melatonin recep-
tors subtypes due to aging. Previous studies showed that
the secretion of melatonin and expression of its receptors
in the hippocampus reduced in aged rats. Moreover, it was
reported that an inhaled anaesthetic increased the expres-
sion of melatonin receptor (MT1) and decreased melatonin
receptor 2 (MT2) in the hippocampus of aged rats (31).

Surgical trauma-induced cognitive dysfunction were
observed in aged rats in the present study. This impairment
seems to be associated with the reduced level of CaM-
KIl and PSD95 as well as the increased level of oxidative
stress. MDA is the final product of lipid peroxidation. It can
react with DNA and proteins and impairs cell structure (18).
GSH is one of the major antioxidants and protects the cell
against oxidative stress. Consistent with our results, sur-
gical trauma is found to increase oxidative stress in aged
rats by previous studies as well (1,6,13). Recently, Shen
et al. report that the concentration of melatonin decreas-
es in postoperative period of patients. They conclude that
the decreased melatonin concentration is related to the dis-
appearance of oxidized melatonin by OFRs (32). Another
study reports that melatonin attenuates cognitive impair-
ment through MT2 and cAMP response element binding
protein (31).

CaMKIl is an important synaptic protein that mediates LTP
in the hippocampus. It has been reported that the decrease
in CaMKIlI level is associated with cognitive dysfunction (33).
In the present study, we observed that the decreased levels
of synaptic markers CaMKIl and PSD95 in the hippocam-
pus of rats were coincided with the deterioration of cognitive
functions right after surgery. However, melatonin prevented
against both the cognitive dysfunction and the reduction in
hippocampal levels of PSD95 and CaMKII. Several studies
have shown that POCD is associated with altered synaptic
marker levels in the rat hippocampus (19). Similarly, in the
present study, we found that POCD is associated with the
decreased levels of CaMKII and PSD 95 in the hippocam-
pus. CaMKIl influences many intracellular signaling path-
ways and is thought to be a critical mediator of learning and
memory processes (34). Previous studies have shown that
the altered protein levels related to synaptic plasticity is an
important mechanism underlying cognitive impairment in
aged mice after laparotomy (11,19). We assessed the hip-
pocampal levels of PSD95, a postsynaptic marker of excit-
atory synapse, is closely related to function of learning and
memory. In the present study, the abdominal surgery signif-
icantly reduced the level of PSD95 as previously shown (4).
On the other hand, melatonin significantly increased the lev-

el of PSD95 in the hippocampus which is in agreement with
a previous study exhibiting the protective effect of melatonin
on PSD95 levels in the hippocampus (12). Various central
nervous system diseases including cognitive and vascular
ones are accompanied with changes in CaMKI| levels (35).
The results of the present study postulates that melatonin
plays a significant neuroprotective effect in improving the
cognitive dysfuntion induced by POCD. In addition, mela-
tonin decreases the levels of oxidative stress markers. It
is known that oxidative stress plays a critical role in the
deterioration of cognitive functions in aging (36). Under the
conditions of inflammation and oxidative stress, NMDA glu-
tamate receptors are overactivated, leading to the increase
in membrane permeability of calcium, and causing calcium
overload in cells. Then, as a result of calcium binding to
calmodulin, activated CaMKII affects the brain for learning
and memory abilities. Recent studies suggest that mela-
tonin may play a role in memory formation in the hippocam-
pus and rearrangement of synaptic connections during
memory and learning procedures (35). Melatonin may have
preserved CaMKIl and PSD95 levels by reducing oxidative
stress.

The current findings reveal that the surgical stress lowered
the recognition memory as demonsrated by the meaningful
reduction in discrimination index (DI), which is in agreement
with previous studies (2,6). However, the defective recogni-
tion memory induced by surgery was attenuated by the mel-
atonin treatment. Melatonin significantly increased DI and
ameliorated the ability of rats to distinguish new object in
the NORT, which confirmed the memory-enhancing effects
of the treatment. Melatonin and its receptors are expressed
in the hippocampus and known to decrease by aging. It has
been reported that the decreased melatonin level in old
ages may be related to the development of neurodegener-
ative diseases, including Alzheimer disease’s (35). Experi-
mental studies have demonstrated that the administration of
melatonin not only ameliorate learning and memory perfor-
mance but also inhibit oxidative stress in aged animals (12).

The present study has several limitations: cognitive perfor-
mance was evaluated only by NORT, which is less stressful
than the other cognitive tests. In addition, the performance
of NORT takes significantly less time compared to the other
commonly used cognitive tests. The primary advantage of
the NORT over other cognitive tests is that it depends on
rats’ natural propensity for exploring novelty. As a result,
the conditions of the NORT are more similar to those used
in the study of human cognitive functions (28).

The present study offer evidence suggesting that mela-
tonin is a neuroprotective agent preventing from the surgery
induced cognitive impairment as well as from increased oxi-
dative stress and decreased synaptic protein level. The ben-
eficial effect of melatonin at the cellular level may be related
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to reducing oxidative stress and preventing the reduction of
CaMKIl and PSD95 levels. Therefore, melatonin may be a
potential adjuvant neuroprotective agent for the treatment of
or prevention from POCD in the elderly. Further studies are
needed to demonstrate possible protective effects of mela-
tonin on short-term or middle-term memory in POCD.
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Corresponding Author ABSTRACT

Esra Nagehan Akyol Onder Aim: Urinary tract infections (UTIs) are among the most common bacterial infections in children.
E-mail Empirical antibiotic treatment is recommended until the antibiogram reports of urine culture are
esra.nagehan.7@hotmail.com available. It is essential to initiate local UTI agents and their antimicrobial susceptibility patterns in

specific geographical regions to choose the best empirical antibiotics. The current study aimed to
determine causative microorganisms and antibiotic resistance patterns in children diagnosed with UTI.

Material and Methods: The study was carried out retrospectively with 216 children diagnosed with
UTls for the first time. The patients were categorized into two groups according to age (<1 year and >1
year). Demographic data, presenting symptoms, imaging findings, and urine and culture analysis results
were collected and compared between these two groups.

Results: Cefazolin and nitrofurantoin use may be preferred in the empirical treatment of UTIs caused

Received by Escherichia coli and Enterococcus spp. Additionally, amoxicillin/clavulanate was recommended in
11.12.2022 the empirical therapy of UTIs caused by Enterococcus spp., Klebsiella spp., and Proteus spp. The
Revision trimethoprim-sulfamethoxazole and nitrofurantoin resistance of E. coli was found to be statistically
31.03.2023-26.04.2023 significantly higher in the <1 year group (p=0.03 and p=0.01, respectively), while the nitrofurantoin
Accepted res!stance of Klebsiglla was statistical!y §ignific§nt!¥ higher ip the >.1 year group (p=0.01). The gentamicin
03.071.’2023 resistance of Klebsiella spp. was statistically significantly higher in the <1 year group (p=0.03).

Conclusion: Itis important to detect regional antibiotic resistance patterns to manage UTls and minimize
related complications. Antibiotic susceptibility studies are necessary to reduce improper antibiotic use
and resistance rates of antibiotics.

Keywords: Antibiotics, children, urinary tract infection, susceptibility
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Amag: idrar yolu enfeksiyonlari (iYE), cocuklarda en sik gérillen bakteriyel enfeksiyonlar arasindadir.
idrar kiiltirii ve antibiyogram sonuglari gikana kadar ampirik antibiyotik tedavisi énerilir. IYE tedavisi igin
kullanilabilecek en uygun ampirik antibiyotik secenegini belirlemek igin o bélgeye 6zgi IYE ajanlarini
ve bunlarin antimikrobiyal duyarliliklarini belirlemek esastir. Bu calisma, bélgemizde IYE tanisi alan
cocuklarda etken mikroorganizmalari ve antibiyotik diren¢ paternlerini belirlemeyi amacladi.

Gerec ve Yéntemler: Calisma, ilk kez IYE tanisi alan 216 gocuk ile retrospektif olarak gergeklestirildi.
Hastalar yaslarina gére (<1 yas ve >1 yas) iki gruba ayrildi. Bu iki grup arasinda demografik veriler,
This work is licensed by basvuru semptomlari, gériintiileme bulgulari, idrar ve kiltir analiz sonuclari toplandi ve karsilastirildi.

“Creative Commons Attribution-
NonCommercial-4.0 International (CC)
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Bulgular: Escherichia coli ve Enterococcus tiirlerinin neden oldugu 1YE'lerin ampirik tedavisinde sefazolin ve nitrofurantoin kullanimi tercih
edilebilir. Ayrica, Enterococcus spp., Klebsiella spp. ve Proteus spp.'nin neden oldugu 1YE'lerin ampirik tedavisinde amoksisilin/klavulanat
Onerilmistir. E. colinin trimetoprim-silfametoksazol ve nitrofurantoin direnci <1 yas grubunda istatistiksel olarak anlaml ytksek bulunurken
(sirastyla p=0,03 ve p=0,01), Klebsiella'nin nitrofurantoin direnci >1 yas grubunda istatistiksel olarak anlamli derecede yuksek saptandi
(p=0,01). Klebsiella turlerinin gentamisin direnci <1 yas grubunda istatistiksel olarak anlaml derecede yliksek bulundu (p=0,03).

Sonug: iYE'lerin tedavisinde ve komplikasyonlarin énlenmesinde bdlgesel antibiyotik direng paternlerini saptamak énemlidir. Uygunsuz
antibiyotik kullanimini ve antibiyotik diren¢ oranlarini azaltmak igin antibiyotik duyarlilik ¢galismalari gereklidir.

Anahtar Sozciikler: Antibiyotik, cocuk, idrar yolu enfeksiyonlari, direng

INTRODUCTION

Urinary tract infections (UTIs) are among the most common
bacterial infections in children (1), affecting approximately
8% of this population (2). The incidence of UTls is higher
among boys until the age of 1 year; however, girls have
more UTls over 1 year of age. Children experience recurrent
UTls at a rate of up to 30% within the first year of the UTI,
and UTls can cause complications, such as hypertension,
renal scarring, and end-stage kidney disease if not treated
properly (3). The risk of renal scarring is higher in patients
under 1 year of age and those with congenital abnormalities
of the urinary tract (CAKUT) (4).

The most common bacterial pathogen is Escherichia coli
(E. Coli) (1,2). The gold standard for the diagnosis of UTIs
is urine culture, but it takes 48-72 hours to identify appro-
priate antibiotics for treatment in antibiogram reports (5).
Empirical antibiotic treatment based on local susceptibilities
according to local epidemiologic studies is recommended
to prevent the complications of UTls that may occur due to
delayed results (6). However, the inappropriate and wide-
spread use of antibiotics in UTIs has led to an increase in
antibiotic resistance globally (7). Therefore, it is essential to
initiate local etiological UTI agents and their antimicrobial
susceptibility patterns in specific geographical regions.

This study aimed to determine demographic data, causative
microorganisms, and antibiotic resistance patterns of these
pathogens in children admitted to our hospital and diag-
nosed with UTIs. The patients were also grouped according
to their age as those under and over 1 year of age and com-
pared in terms of demographic characteristics, UTI agents,
and antimicrobial susceptibility, which may be helpful to
determine appropriate empirical antibiotics for different age
groups.

MATERIAL and METHODS

It was a retrospective study carried out with 216 children
diagnosed with UTls for the first time between October 2021
and October 2022 in a pediatric nephrology outpatient clin-
ic after obtaining approval from the local ethics committee
(IRB number:127-SBKAEK, date: 29/09/2022). All children
with UTls diagnosed based on positive urine culture results,

symptomatology (dysuria, vomiting, abdominal-back pain,
fever, anorexia, foul-smelling urine, enuresis, pollakiuria,
and hematuria), and positive urinalysis findings of UTIs
were included in this study. Patients with a neurogenic
bladder, those with incomplete data in hospital records, and
those with antibiotic prophylaxis were excluded.

The patients were categorized into two groups according
to their age (=<1 year and >1 year). Demographic data (age,
age at diagnosis, and the existence of gender, labial syn-
echia, phimosis, constipation, nephrolithiasis, hypercalci-
uria, CAKUT), presenting symptoms, the results of imaging
studies, namely ultrasound (US), voiding cystourethrogram
(VCUG), and 99m labeled Technetium dimercaptosuccinic
acid (99mTc DMSA) scintigraphy, urine and culture anal-
ysis results were collected and compared between these
two groups. CAKUT was defined based on the presence
of hydronephrosis, vesicoureteral reflux (VUR), or obstruc-
tive uropathies (ureteropelvic and ureterovesical junction
obstruction).

The midstream clean catch method was used to obtain
urine samples in toilet-trained children, while the urine
specimen was collected via urethral catheterization in
those without sphincter control. Growth of >10° single col-
ony-forming units (CFU/mL) in the midstream clean catch
method and >5* CFU/mL in the catheterized specimen of
urine was considered as UTI (1,2). Urine dipstick analysis
with the presence of nitrites or leucocyte esterase or pyuria
was documented as positive. Urine culture samples taken
in sterile urine containers under aseptic conditions were
delivered to the microbiology laboratory at room tempera-
ture within 30 minutes according to the quality guidelines
of our hospital. The samples were inoculated quantitatively
on 5% sheep blood agar and eosin methylene blue agar
medium and incubated at 37°C for 18-24 hours. Species
identification of microorganisms (E. coli, Enterococcus spp.,
Klebsiella spp., Proteus, Pseudomonas spp., Staphylococ-
cus spp., Streptococcus spp.) considered to be causative
was done using conventional methods. Antibiotic suscepti-
bility tests and minimum inhibitory concentration values of
microorganisms were performed according to the current
European Committee on Antimicrobial Susceptibility Test-
ing (EUCAST) criteria, using Kirby-Bauer disc diffusion and
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gradient diffusion methods (8). Extended-spectrum-beta
lactamase (ESBL) producing bacteria were also reported.
The following antimicrobial drugs were tested: ampicillin,
amoxicillin/clavulanate (AMC), trimethoprim-sulfamethox-
azole (TMP/SMX), cefazolin, cefuroxime, cefixime, ceftri-
axone, ciprofloxacin, fosfomycin, gentamicin, meropenem,
nitrofurantoin, and amikacin.

Statistical analysis was performed using the Statistical Pack-
age for the Social Sciences (SPSS) Version 22.0 (Armonk,
NY: IBM Corp.). P values of <0.05 were considered statis-
tically significant. Continuous variables were expressed as
mean + standard deviation or median (minimum-maximum).
The Kolmogorov-Smirnov and Shapiro-Wilk tests, histo-
grams, and probability graphics were used to assess the
normality of the distribution of variables. Categorical data
were reported as frequency (%) and compared with the chi-
squared test. The Mann-Whitney U test was carried out to
analyze the differences in continuous variables.

RESULTS

The study included a total of 216 (36 male and 180 female)
patients with a median age of 6 (range: 0.3-17) years diag-
nosed with UTls for the first time. The median age at diag-
nosis was 5 (range: 0.3-15.5) years. Of these patients, 50
(23.1%) were aged <1 year, and 166 (76.9%) were aged >1
year. The majority of the patients in the study group were
female (83.3%). Before <1 year of age, the male-to-female
ratio was 1.3. Over the age of 1 year, the male-to-female
ratio decreased to 0.05. Labial synechia was detected in
13.3% of the girls, while phimosis was found in 16.7% of the
boys. Dysuria, vomiting, fever, and abdominal pain were the
most common presenting symptoms of the children. Consti-
pation was detected in 40 (18.5%) patients. Twenty (9.3%)
children had nephrolithiasis, and 24 (11.1%) had hypercal-

ciuria. Forty patients (16 patients under and 24 patients over
1 year of age) had CAKUT. The most common CAKUT was
VUR (11.1%), followed by hydronephrosis (5.6%) (Figure
1). There were no significant differences between patients
<1 year of age and >1 year in terms of hydronephrosis,
VUR, ureteropelvic junction obstruction, or posterior ure-
thral valve (p=0.28, p=0.33, p=0.053, and p=0.053, respec-
tively). Twenty patients had abnormalities such as scars,
atrophies, or functional loss on DMSA, and 14 (70%) of
these patients had VUR. The most common pathogen was
identified as E. coli (63.9%), followed by Enterococcus spp.
(11.1%), Klebsiella spp. (10.2%), and Proteus spp. (6.5%).
ESBL (+) uropathogens were found in 6.5% of the patients.

The demographic and clinical data according to age rang-
es are presented in Table 1. E. coli was the most common
isolated microorganism in both age groups. There was a
significant difference between the two groups accord-
ing to gender, presenting symptoms such as irritability,
abdominal pain, vomiting, dysuria, anorexia, foul-smelling
urine, CAKUT, nitrite positivity, ESBL positivity, etc Kleb-
siella spp., and Proteus spp. (p<0.001, p<0.001, p=0.002,
p=0.041, p<0.001, p=0.001, p=0.011, p=0.023, p=0.048,
p=0.041, p<0.001, and p=0.042, respectively).

The antibiotic resistance rates of the most seen pathogens
are shown in Table 2. The resistance rates of E. colito ampi-
cillin, AMC, TMP/SMX, cefuroxime, cefixime, and amikacin
were found higher at 75.4%, 36.2%, 32.6%, 39.1%, 41.3%,
and 40.5%, respectively. Cefazolin and nitrofurantoin (NTF)
were found to be useful in the empirical treatment of UTls
caused by E. coli and Enterococcus spp. Additionally, AMC
was recommended in the empirical therapy of UTIs associ-
ated with Enterococcus spp., Klebsiella spp., and Proteus

Spp.
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Figure 1: CAKUT detected in the
patients.

CAKUT: congenital abnormalities of
the urinary tract, VUR: vesicoureteral
reflux, UPJO: ureteropelvic junction
obstruction, PUV: posterior urethral
valve.
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The comparison of the antibiotic patterns of the uropath-
ogens according to age groups is presented in Table 3.
The TMP/SMX and NTF resistance of E. coli was found to
be statistically significantly higher in patients aged <1 year
(p=0.03 and p=0.01, respectively), while the NTF resistance
of Klebsiella spp. was statistically significantly higher in the
>1 year group (p=0.01). The gentamicin resistance of Kleb-

Table 1: Demographic data of the patients.

siella spp. was statistically significantly higher in the <1 year
group (p=0.03).

DISCUSSION

UTlIs constitute a common health problem in children due
to the risk of long-term morbidity (9). Moreover, the urgent
need for empirical treatment without waiting for the results of

Patients =1 year (n=50) Patients >1 year (n=166) p-value
Age (median, min-max, years) 1(0.3-1) 8 (1.5-17) <0.001*
Age at diagnosis (median, min-max, years) 0.5 (0.3-0.9) 7 (2-15.5) <0.001*
Gender (F/M) 22/28 158/8 <0.001**
Presenting symptoms

« Irritability 24 (48.0) 4 (2.4) <0.001**

» Abdominal pain 4 (8.0) 50 (30.1) 0.002**

+ Vomiting 26 (52.0) 30 (18.0) 0.041**

- Fever 16 (32.0) 42 (25.3) 0.312**

* Dysuria 1(2.0) 62 (37.3) <0.001**

* Hematuria 2 (4.0) 8 (4.8) 0.988**

« Poor feeding 14 (28.0) 16 (9.6) 0.001**

« Pollakiuria 1(2.0) 14 (8.4) 0.211**

» Frequency-Urgency 0 20 (12.0) -

* Foul-smelling urine 12 (24.0) 17 (10.2) 0.011**
Labial synechia 2(9.0) 22 (13.9) 0.611**
Phimosis 5(17.8) 1(12.5) 0.321**
Constipation 6 (12.0) 34 (20.5) 0.171**
Nephrolithiasis 8 (16.0) 12 (7.2) 0.091**
Hypercalciuria 8 (16.0) 16 (9.6) 0.211*
CAKUT 16 (32.0) 24 (14.5) 0.023**
DMSA abnormality 0 6 (3.6) 0.512*
Urine analysis

< LE (+) 38 (76.0) 103 (62.0) 0.081**

« Nitrite (+) 8 (16.0) 50 (30.1) 0.048**

« LE + nitrite (+) 6 (12.0) 12 (7.2) 0.307**
ESBL (+) 6 (12.0) 8 (4.8) 0.041**
Uropathogen

« Escherichia coli 28 (56.0) 110 (66.2) 0.182**

« Enterococcus spp. 4 (8.0) 20 (12.0) 0.412*

« Klebsiella spp. 16 (32.0) 6 (3.6) <0.001**

« Proteus mirabilis 0 (0.0) 14 (8.4) 0.042**

» Pseudomonas spp. 2(4.0) 4 (2.4) 0.603**

« Staphylococcus spp. 0 (0.0) 10 (6.0) 0.102**

« Streptococcus spp. 0 (0.0) 2(1.2) 0.804**

SD: Standard deviation, F: Female, M: Male, ESBL: Extended-spectrum-beta lactamase, CAKUT: Congenital anomalies of the kidney and

urinary tract, DMSA: Dimercaptosuccinic acid scintigraphy. *: Mann-Whitney U , **: Chi-square Test
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the antibiogram and the recent increase in antibiotic resist-
ance to the agents used in empirical antibiotherapy have
further complicated the treatment of these infections (1,2).
The uropathogens and their antibiotic susceptibility profile
may vary between different age groups and geographical
areas. To the best of our knowledge, in the literature, there
is a lack of data concerning the antimicrobial resistance pro-
file for children with UTls from our geographical region in
Turkey.

The diagnosis of UTls can be challenging due to the variety
of symptoms among age groups (4). In our study, irritability,
vomiting, poor nutrition, and foul-smelling urine were more
common presenting symptoms in infants compared to old-
er children, which is generally consistent with the study of
Shrestha et al., however, these authors found fever to be
more common in older children (10). Similar to other stud-
ies, female predominance was found in patients with UTIs,
but there was a male predominance in the first year of life

Table 2: Antibiotic resistance patterns of the most common pathogens.

Antibiotic resistance 1o SO R ey v
Ampicillin 104 (75.4) 10 (41.7) 20 (90.9) 1(7.1)
AMC 50 (36.2) 1(4.2) 4(18.2) 0
TMP-SMX 45 (32.6) 16 (66.7) 6 (27.3) 3 (21.4)
Cefazolin 22 (15.9) 4 (16.7) 10 (45.4) 4 (28.6)
Cefuroxime 54 (39.1) 4 (16.7) 8 (36.4) 4 (28.6)
Cefixime 57 (41.3) 4(16.7) 6 (27.3) 3(21.4)
Ceftriaxone 32 (23.1) 6 (25.0) 8 (36.4) 0
Ciprofloxacin 26 (18.8) 6 (25.0) 6 (27.3) 0
Fosfomycin 10 (7.2) 4 (16.7) 2(9.1) 0
Gentamicin 32 (23.1) 4 (16.7) 2(9.1) 2(14.3)
Meropenem 2(1.5) 0 0 0
Nitrofurantoin 10 (7.2) 4 (16.7) 8 (36.4) 10 (71.4)
Amikacin 56 (40.5) 6 (25.0) 0 0
n: Number, spp: Species, AMC: Amoxicillin/clavulanate, TMP-SMX: Trimethoprim-sulfamethoxazole
Table 3: Antibiotic resistance patterns of the most common pathogens according to age groups
Escherichia coli Enterococcus spp. Klebsiella spp. Proteus spp.
Antibiotic (n=138) (%) (n=24) (%) (n=22) (%) (n=14) (%)
resistance <1 year >1year p <1 year >1year p <1 year >1year p <1 year >1year p
(n=24) (n=114) value (n=4) (n=20) value (n=16) (n=6) value (n=0) (n=14) value
Ampicillin 20 (83) 84 (74) 0.41 2(50) 8(40) 059 14(87) 6(100) 0.72 0 1(7) -
AMC 9(38) 41(36) 0.92 1(25) 0 - 2(12) 2(33) 0.28 0 0 -
TMP-SMX 5(20) 40(35) 0.03 2(50) 14(70) 0.82 4(25) 2(33) 0.59 0 3(21) -
Cefazolin 4(17) 18(16) 0.78 4 (100) 0 - 6 (37) 4(66) 0.47 0 4 (29) -
Cefuroxime 8(34) 46(40) 0.24 4 (100) 0 - 6 (37) 2(33) 0.82 0 4 (29) -
Cefixime 10 (41) 40(35) 0.78 0 4 - 5(31) 2(33) 0.51 0 10 -
Ceftriaxone 6(25) 26(23) 059 4(100) 2(10) 054 6(37) 2 (33) - 0 0 -
Ciprofloxacin 4 (17) 22 (16) 0.49 0 6 (30) - 6 (37) 0 - 0 0 -
Fosfomycin 1(4) 9 (8) 0.69 0 4 (20) - 2(12) 0 - 0 0 -
Gentamicin 7(29) 25(22) 076 2(50) 2(10) 0.03 2(12) 0 - 0 2 (14) -
Meropenem 0 2 (2%) - 0 0 - 0 0 - 0 0 -
Nitrofurantoin 5 (20) 5(5) 0.01 0 4 (20) - 4 (25) 4 (66) 0.01 0 10 (71) -
Amikacin 6(25) 16(14) 0.32 2(50) 4(20) 0.14 - - - - - -

n: Number, spp: Species, AMC: Amoxicillin/clavulanate, TMP-SMX: Trimethoprim-sulfamethoxazole. *: Chi-square test
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(4,5,11). This is because CAKUT is more common in male
infants, as also reported in our study. The rates of labial
adhesion and phimosis, which are predisposing factors for
UTls, were similar to previous studies (12,13). Hypercalci-
uria is an underlying factor in UTIs, causing the impairment
of the uroepithelium with calcium oxalate microcrystals
(14,15). Stojanovic et al. reported that 10% of their patients
with a single UTI had hypercalciuria similar to our study.
However, they found this rate to be higher (44%) in chil-
dren with recurrent UTIs (14). Nacaroglu et al. demonstrat-
ed that 66.7% of their hypercalciuric patients had recurrent
UTlIs (15). To determine the etiology of UT], it is important
to investigate urine calcium excretion, especially in recur-
rent infections. CAKUT is detected in the US in 18.5% of
patients similar to Kumar et al., which showed 17% asso-
ciated congenital urinary anomalies (16). The most-seen
CAKUT in this study is VUR. It is reported that one-third of
patients with VUR will develop at least one UTI (17). Thus,
it is important to evaluate children with UTIs for CAKUT.

In the current study, gram-negative bacteria were isolated
in 92% of the patients, which is compatible with the litera-
ture (1,2,16,18). These bacteria are more predominant than
gram-positive bacteria in UTIs because they are commonly
seen in the intestinal flora and can easily trespass and col-
onize the periurethral and perineal areas (18). We found
E. coli to be the most common uropathogen with a rate of
56%, similar to previous studies (16,19,20). In the present
study, similar to Mekonnen et al. (21), meropenem and cip-
rofloxacin were effective and B-lactam antibiotics (ampicil-
lin, cefuroxime, and cefixime) were least effective for E.coli.
Araujo et al. reported a significant increase in ciprofloxacin
resistance between 2021 and 2022 for E.coli in an adult
study (22). The rate of beta-lactam and other antibiotic
resistance is increasing probably due to the continuous use
of antibiotics without susceptibility data, easy availability,
and misuse of antibiotics.

The World Health Organization has reported ESBL-positive
E. coli as a key indicator for the surveillance of antibiotic
resistance worldwide (23). In the current study, the rate
of ESBL (+) uropathogens was found to be 5%, similar to
Dejonckheere et al. (24). However, Kogak et al. reported
ESBL positivity at a rate of 49% (25). Our lower rate may
be due to our inclusion of only patients that were diagnosed
with UTls for the first time and did not receive antibiotic
prophylaxis. The long-term and repeated use of antibiotics
in UTls increases ESBL positivity. Patients who required
prophylaxis should be chosen carefully, and inappropriate
prescriptions of antibiotics should be avoided.

In the current study, patients aged before <1 year old had a
higher rate of antibiotic resistance than those aged over 1
year, which is consistent with the study conducted by Kurt-
Sukdr et al. (19). Antibiotic resistance rates may be higher

in infants due to the higher prevalence of CAKUT and UTls
with ESBL positivity in this group. Gupta et al. reported that
an antimicrobial agent should not be prescribed when the
resistance rate is over 20% for empirical treatment (26).
According to these data, NTF seems to be a good option in
the empirical treatment of UTls with low rates of resistance.
However, according to the American Academy of Pediat-
rics, NTF is not recommended in febrile infants because
serum and parenchymal concentrations may be inadequate
for the management of urosepsis or pyelonephritis. In this
patient group, TMP/SMX and cephalexin are recommended
(27). We also found a higher resistance rate of NTF to E.
coliin infants than in older children. Moreover, Kurt-Sukur et
al. reported an increase in NTF resistance within ten years
probably due to its increased use in prophylaxis and treat-
ment (19).

The main limitations of this study are its single-centered
retrospective nature and small sample size. In addition, we
only evaluated patients that had UTIs for the first time. Chil-
dren with recurrent UTIs may demonstrate different antibi-
otic susceptibility patterns.

In conclusion, antibiotic resistance is spreading worldwide.
In UTls, empirical treatment is prescribed until the results of
the antibiogram are ready. It is important to detect region-
al antibiotic resistance patterns to manage UTlIs properly
by determining the most appropriate empirical therapy and
minimizing morbidity and complications associated with
these infections. Antibiotic susceptibility studies are also
necessary to reduce improper antibiotic use and resistance
rates of antibiotics.
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Corresponding Author ABSTRACT

Pnar Kaya Aim: Investigating the relationship between the development and progression of myopia and digital
E-mail screen time in young adults during the COVID-19 pandemic.

drpnrcck@gmail.com Material and Methods: This single-centered, retrospective study included 106 young adults aged 18-

25 years, followed up in January-March 2019, 2020, and 2021. The patients were divided into two
groups: emmetrope and myopia according to their baseline refractive values. The association between
spherical equivalent refraction (SER) values and digital screen time before and during the pandemic
was evaluated.

Results: The mean age of 59 patients’ (69.5% female) in the emmetrope group was 20.7+2.0, and

20.6+2.3 years of 47 patients (68.1% female) in the myopia group (p=0.422, p=0.877, respectively).
The patients were reported to spend more time on digital devices in both groups (p<0.001). Before the

Received pandemic, the SER value did not differ between 2019 and 2020, but the average annual change in SER
21.05.2023 was -0.19+0.34 D in the pandemic between 2020-2021 for the emmetrope group (p<0.001).The mean
Revision annual change of SER was -0.08+0.19 D between 2019-2020 and -0.21+0.26 D in the myopia group
15.08.2023 during the pandemic (p=0.015). The annual change of SER was under 0.50 D for both, and a significant
Accepted correlation was not detected between the increase in digital screen time and the change in SER in the

emmetropic and myopic groups.

22.08.2023

Conclusion: The increased usage of digital devices during the pandemic is not associated with a
myopic shift in young adults. Although no correlation was found, a shift to myopia was detected in both
groups during the pandemic.

Keywords: Adult myopia, COVID-19 pandemic, digital screen, myopia, progression of myopia

0z
Amagc: Geng eriskinlerde pandemi déneminde dijital ekran kullanim suresi ile miyopi gelisimi ve miyopi
progresyonu arasindaki iliskiyi arastirmak.

Gerec ve Yontemler: Retrospektif, tek merkezli calismamiza Ocak-Mart 2019, 2020 ve 2021 yillarinda
takip edilen 18-25 yas arasi 106 genc yetiskin dahil edildi. Basvurudaki sferik esdeger refraksiyon
(SER) degerlerine gbre hastalar emetrop ve miyop olmak lizere iki gruba ayrildi. Pandemi 6ncesinde
ve pandemi déneminde SER degisiklikleri ile dijital ekran kullanim suresi arasindaki iliski degerlendirildi.

Bulgular: Emetrop gruptaki 59 hastanin (%69.5'i kadin) yas ortalamasi 20.7+2.0, miyop grubundaki
47 hastanin (%68.1'i kadin) yas ortalamasi 20.6+2.3 idi (sirasiyla; p=0.422, p=0.877). Her iki grupta

A mork B licensed by on. da hastalarin dijital cihazlarda daha fazla zaman gecirdikleri saptandi (p<0.001). Emetrop grupta
NonCommercial-4.0 International (CC)" pandemi 6ncesi SER degeri 2019-2020 yillari arasinda farklilik géstermezken, 2020-2021 pandemi
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yillari arasinda SER’deki ortalama yillik degisim -0.19+0.34 D idi (p<0.001). Miyop grupta SER’deki ortalama yillik degisim 2019-2020 yillari
arasinda -0.08+0.19 D ve pandemi dénemimde -0.21+0.26 D idi (p=0.015). Yilik SER degisimi iki grupta da 0.50 D’nin altindaydi ve iki
grupta da dijital ekran stliresindeki artis ile SER degisimi arasinda anlamli bir korelasyon saptanmadi.

Sonug: Pandemi déneminde dijital cihazlarin artan kullanimi, geng erigkinlerde miyopi gelisimi ve artisiyla korele degildir. Korelasyon
saptanmamis olsa da her iki grupta da pandemi déneminde miyopiye kayma saptanmistir.

Anahtar Sézciikler: Erigkin miyopisi, COVID-19 pandemisi, dijital ekran, miyopi, miyopi progresyonu

INTRODUCTION

Myopia is one the most common cause of vision loss and
has become a public health issue (1). The worldwide prev-
alence of myopia (the spheric equivalent of -0.50 D or less)
and high myopia (the spheric equivalent of -5.00 D or less)
is estimated to be 52% (almost 5 billion people) and 10%
(almost 1 billion people), respectively, by 2050 (2). Close
and intensive work has been suggested as the essential
reason for developing myopia. This theory was first put for-
ward in the 16th century and has been studied ever since
(3). In recent studies, decreased time spent outdoors, inten-
sive near work and use of digital devices have been found
to be risk factors for developing and progression of myopia
(4-6).

The novel coronavirus disease 2019 (COVID-19) was first
seen in December 2019 in China and has emerged as a
global health threat due to its accelerated geographic
spread since then. After it was defined as a pandemic by
the World Health Organization (WHO), various precautions
were taken to manage the coronavirus disease 2019 (COV-
ID-19) in the world. The Turkish Government initiated the
nationwide school closure and shifted to online courses to
prevent the spread of the infection on 16 March 2020. On
3 April 2020, the complete lockdown on people under the
age of 20 was applied in Turkey (7). Home office working
was recommended for the working population. The signifi-
cant increase in the time spent on the digital screen and the
noticeable decrease in the time spent outdoors strengthen
the concerns that the incidence of myopia would increase
(8,9). Recent studies have demonstrated the increased fre-
quency of myopia in children during the COVID-19 pandem-
ic (10).

Although myopia progression has been described exten-
sively in children in the pandemic, this issue has not been
evaluated in young adults. Our study aimed to investigate
the relationship between myopia development and increas-
ing time spent on the digital screen in young adults.

MATERIAL and METHODS

This single-centered, retrospective study was conducted
in accordance with the Declaration of Helsinki with a per-
mission from the Bulent Ecevit University ethics committee.
Comprehensive, detailed, and standardized ophthalmic

examinations were performed for 106 patients aged 18-25
years in January-March 2019 and 2020 in the ophthalmol-
ogy clinic at Devrek State Hospital, which is a primer-level
care located in an urban area in Zonguldak, which is a city
in the Western Black Sea Region of Turkey. In the first year
of the pandemic, these patients were examined again, and
data were collected in January-March 2021. All the patients
had these inclusion criteria: the best-corrected visual acuity
of all participants was 1.0 with Snellen chart in both eyes,
emmetropia, or myopia under the degree of -6 Diopter
(D). The exclusion criteria were the refractive status of =
+0.50 or <-6.0 D, a history of ocular disease, ocular injury,
or systemic disease, and the history of drug usage which
may affect the eye. The refractive values of all the patients
before, at the begining, and in the first year of the pandemic,
the used digital device information, the time spent on digital
screen, and the follow-up time were recorded.

The individuals were divided into two groups emmetrop-
ic (refractive status <+0.50 D and >-0.50 D), and myopic
(refractive status <-0.50 D and >-6.00 D), as defined by the
the World Health Organization according to their non-cy-
cloplegic spherical equivalence refraction (SER) status at
admission (1). There was no patient with one eye emme-
tropic and one myopic. SER was calculated according to
the formula of the algebraic sum of the diopter powers of
the sphere and half of the cylinder (sphere + 0.5 x cylin-
der). The changes in refraction values in 2019, 2020, and
2021 were examined to compare 2019 with 2020 and 2020
with 2021. How many hours a day all participants spent in
front of a digital screen, and which digital device they used
before and during the COVID-19 pandemic was learned
through a questionnaire. The digital devices were classified
as mobile phones, tablets, and computers individually or at
least two at once. We evaluated whether the increase in the
time the patients spent with close working devices such as
cell phones, tablets, and computers affected the onset or
progression of myopia.

Statistical Analysis

IBM SPSS Statistics 22 was performed for the descriptive
and statistical analyzes. Demographic characteristics and
clinical data were expressed as mean, standard deviation,
frequency, or percentage. Since the data were unsuitable
for normal distribution, Mann Whitney U and Wilcoxon tests
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were used. The chi-square test was used for categorical
data. The Spearman correlation test was evaluated for cor-
relation between data. P value of 0.05 or less was consid-
ered as statistical significance.

RESULTS

106 young adults were included in the present study. In
the emmetropic group, the mean age of 59 patients was
20.7+2.0 (range:18-25) with 41 (69.5%) females, and in the
myopic group, the mean age of 47 patients was 20.6+2.3
(range:18-25) with 32 (68.1%) females. There was no sig-
nificant difference between the groups regarding age and
gender (p=0.422 and p=0.877, respectively). Follow-up
time was 12.3+1.6 months in the emmetropic and 12.8+4.8
months in the myopic group before the pandemic (p=0.846).
It was 12.2+0.3 months in the emmetropic and 12.3+1.5
months in the myopic group during the pandemic (p=0.158)
(Table 1).

Evaluating the emmetropic group, all (100%) of the patients
used digital devices before the coronavirus pandemic, and
mobile phone was the most-used digital device (100%).
13 (22%) of the individuals used at least two of the digital
devices. The use of at least two digital devices increased to
23 (39%) of patients in the pandemic (Table 2). During the
pandemic, the mean time that participants spent on the dig-
ital screens increased from 4.07+2.12 hours to 6.27+2.79
hours/day (p<0.001) (Table 1). In the same group, the
average SER value was +0.002+0.08 D (range: -0.375 and
0.375 D) in 2019 and 2020, and during the pandemic, it
decreased to -0.198+0.35 D (range: -0.27 and 0.25 D) in
2021 (Table 3). Before the pandemic, the SER value did not
differ between the years 2019 and 2020, but the average
annual change in SER was -0.19+0.34 D in the COVID-19
pandemic period between the years 2020 and 2021 for the
emmetropic group. Annual SER changes were significantly
increased (p<0.001).

Table 1: Descriptive characteristics, follow up period, time spent on digital devices (n=106).

Characteristics Emmetropic Group (n=59) Myopic Group (n=47) p
Age (year+SD) 20.71+2.01 20.58+2.34 0.422
Female, n(%) 41 (69.5) 32 (68.1) 0.877
Follow up time (month+SD)

Before the pandemic 12.3+1.6 12.8+4.8 0.846
During the pandemic 12.2+0.3 12.3+1.5 0.158
Time spent on digital devices (hours a day+SD)

Before the pandemic 4.07+2.12 4.22+2.61 0.637
During the pandemic 6.27+2.79 6.96+2.83 0.356

Mann Whitney U test was used for statistical analyses.Results indicate meanzstandard deviation.

Table 2: Differences in digital material usage between groups.

Time Spent on Emmetropic Group (n=59) Myopic Group (n=47)

Digital Devices Before the pandemic During the pandemic Before the pandemic During the pandemic

Not using, n (%) 0(0.0) 0 (0.0) 2(4.3) 0 (0)

Cell phone only, n (%) 46 (78.0) 34 (57.6) 29 (61.7) 17 (36.0)

Tablet only, n (%) 0 (0) 0(0.0) 0 (0) 0 (0)

Computer only, n (%) 0 (0.0) 2(3.4) 0 (0) 0(0)

At least two of devices, n (%) 13 (22.0) 23 (39.0) 16 (34.0) 28 (59.6)
Table 3: Spherical equivalent refractive (SER) values of cases (n=106).

SER value (Diopter) Emmetropic Group (n=59) Myopic Group (n=47) p

2019 year +0.002+0.08 D Range:-0.375and 0.375D -1.876+1.19D Range:-5.00 and -0.5D  <0.001

2020 year +0.002+0.08 D Range:-0.375and 0.375D  -2.01+1.25 D Range:-5.00and-0.5D  <0.001

2021 year -0.198+0.35 D Range: -0.27 and 0.25 D -2.25+1.29 D Range:-5.00and-0.5D  <0.001

Mann Whitney U test was used for statistical analyses. Results indicate mean+standard deviation. Range: minimum and maximum
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Evaluating the myopic group, 45 (95.7%) of the patients
used digital devices before the pandemic, and mobile
phones were the most-used digital device with 45 (95.7%)
patients. 16 (34%) of the individuals used at least two digital
devices. During the pandemic, at least two digital device
usage increased to 28 (59.6%) patients (Table 2). The mean
time that participants spent on the digital screen increased
from 4.22+2.61 hours to 6.96+2.83 hours/day in the corona-
virus pandemic (p<.001) (Table 1). In the same group, the
mean SER value was -1.876+1.19 (range: -5.0 and -0.50 D)
in 2019 and it increased in 2020 from -2.01+1.25 D (range:
-5.0 and -0.50 D) to -2.25+1.29 D (range: -5.0 and -0.50
D) in 2021 year during the pandemic (Table 3). The mean
annual change of SER value was -0.08+0.19 D between
2019 and 2020 and -0.21+0.26 D during the pandemic. The
annual SER changes was significantly increased (p=0.015).

The correlation between the increase in the duration of dig-
ital device usage and the change in SER values of patients
during the pandemic period was examined. Although dai-
ly digital screen usage and myopia progression increased
in both groups, there was no significant correlation in both
groups according to the Spearman correlation analysis
(p=.282 in the emmetropic group, and p=.721 in the myopic

group).

DISCUSSION

The power of our study is being the first to evaluate the
myopic shift in young adults during the COVID-19 pandemic
in the Western Black Sea Region of Turkey. Our study's
results indicate that increased digital device usage during
this pandemic did not lead a myopic shift in young adults.
The present study is particularly significant because it
investigates the progression of myopia in young adults and
its correlation with the use of digital devices. Online cours-
es, and work from home through the internet have been
applied to prevent the coronavirus spread since March 2020
in Turkey. University students and the working population
had to use digital devices to access education and jobs.
Additionally, young adults were engaged in digital devices
for entertainment because of the lockdown. Therefore, their
outdoor activities decreased significantly during the coro-
navirus pandemic. Concerns about the greater increase in
myopia have been increased because previous publications
in the literature demonstrated that decreased time spent
outdoors, and intense close work might accelerate myopia
progression (4,8,9). At the onset of the pandemic, Pellegrini
et al. named it as "quarantine myopia," and drew attention
to this topic as it is one of the most important causes of
visual loss (10). Subsequently, many studies on this subject
have shown that myopia has increased during the pandem-
ic among children. Since studies on young adults are scarce
in the literature, we focused on this topic among students
and the working population aged 18 to 25. We compared

data on changes in SER between the baseline period (2019
and 2020 years, pre-COVID) and the first year of the pan-
demic (2021), and we detected the correlation between the
time spent on digital devices and myopia progression. We
also compared the emmetropic and myopic groups within
themselves and each other.

Stabilization of myopia was defined as a change of less
than 0.5 D by the Correction of Myopia Evaluation Trial
(COMET) reported in approximately 15 years (11). But it
was recommended in the Report of the Joint WHO to con-
duct studies on myopia up to the age of 25 (1). In the cur-
rent study, we found a significant increase in the time spent
on digital devices among young adults (p<.001). We also
detected a statistically significant myopic shift in emmetrop-
ic patients (SER change -0.19+0.34 D/year in 2020-2021,
p<0.001) and in myopic patients (SER change -0.08+0.19
D/year in 2019-2020; -0.21+0.26 D/year in 2020-2021,
p=0.015). However, the patients’ refractions were assumed
as stable because this increase was less than 0.5 D in this
study. A shift to myopia was detected even if the value was
less than 0.5 D, which may exceed 0.5 D in studies with
longer follow-up periods. Although no correlation was found
between the increase in time spent on digital devices and a
shift to myopia, these findings of our study are remarkable
for demonstrating the effect of home confinement on young
adults in the coronavirus pandemic period.

In these years, many studies have been conducted about
myopia progression during the pandemic. In a comprehen-
sive, prospective cross-sectional study, the prevalence of
myopia was found to be significantly greater in children
aged 6-8 years (12). In another study conducted in Chi-
na, an association was found between the increased time
of digital devices and the rapid progression of myopia in
7-12 years old children (13). Aslan and Sahinoglu-Keskek
designed a study on the same topic in Turkey, and they
found a significantly higher progression in myopia than in
the previous years in 8-17-year-old students. However, as
in our study, they did not find a correlation between the
duration of digital device usage and myopia progression
(14). More studies about myopia progression in adults need
to be conducted. Regardless of the pandemic, 8—year-long
follow-up results of the patients aged 20 at baseline were
published in a study by Lee S.S et al. They indicated a con-
tinuation in myopia progression in one-third of adults during
the third decade of life. They also stated that myopia was
more common in women than in our study (15). There was
not any statistical difference between the emmetropic and
myopic groups in terms of gender in our study.

According to various studies, increased screen time and
prolonged near work are some of the critical risk factors
for myopia (4,16,17). However, there are still contradic-
tions in the relationship between digital devices and myo-
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pia. McCrann et al designed a study involving 418 children,
and they used objective data through device-recorded cell-
phones. Their study revealed that smartphone usage was
found to lead independent increase in myopia (OR 1.08,
95% Cl, 1.03-1.14) (18). A systematic review of 15 studies
on 49.789 children found no definite relationship between
digital display and myopia (19). The present study did not
support the theory that using digital devices increases myo-
pia. However, there is a need for detailed studies on this
subject in young adults as well.

A study conducted in Turkey in May 2020 stated that
screen usage increased to 71%, and the meantime of using
screens reached 6.42+3.07 hours/day during the COVID-19
pandemic (7). In our present study, we observed that the
rates and the duration of using digital devices increased sig-
nificantly in patients during the pandemic. We believe this
continuous use of digital devices may lead to a progression
of myopia in both emmetropic and myopic groups in the fol-
lowing years.

A great number of studies have reported that sufficient time
spent outdoor is associated with a lower incidence of myo-
pia. People reduced the frequency with which they went
out almost to none, due to the concerns over encountering
coronavirus and the lockdown throughout the COVID-19
pandemic. Brighter light has been considered to stimulate
the release of dopamine from the retina and inhibits axi-
al elongation in animal models (20,21). The World Health
Organization emphasized that spending more than 2 hours
a day outside prevents myopia progression regardless of
the activity (1). Time spent outdoors was stated as protec-
tive against myopia also in young adulthood (22). Aware-
ness should be strengthened in the population, and outdoor
activities should be encouraged.

Being single-centered and the small size of patients was
one of the limitations of our study. Data on digital device
usage and the time spent of them were collected subjective-
ly, which may cause bias. Besides, our study is a citywide
population study, and may not reflect the whole country,
mainly due to the difference in the prevelance of myopia
between rural and urban regions. Also, we were not able to
quantify the illumination.

CONCLUSION

More data on young adults measured with cycloplegia and
longer follow-up terms with a comprehensive population
were required for better observations of the effect of the
pandemic on myopia progression. However, there was no
significant increase in myopia in the present study; behav-
ioral changes like the tendency to engage in technological
devices and indoor occupations caused by the pandemic
may lead to an onset and progression of myopia not only in
children but also in adults. Our study highlighted the need

to raise awareness of myopia management strategies in the
whole society during the pandemic.
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Sorumlu Yazar Oz

Serdar Bilici Amag: Yasa bagli makula dejenerasyonu (YBMD) olgularinda COVID-19 kapanmasi nedeniyle yasanan
E-posta intravitreal anti-vaskuler buylme faktéri (VEGF) tedavisindeki gecikmenin anatomik ve fonksiyonel
drserdarbilici@gmail.com etkilerinin degerlendirilmesi amaclandi.

Gerec ve Yontemler: COVID-19 nedeniyle anti-VEGF tedavisine ara verilen YBMD olgulari calismaya
dahil edildi. Olgularin yas, cinsiyet, tedaviye verilen ara suresi ve tekrar tedavi sonrasi enjeksiyon
sayisi ile takip sulresi kaydedildi. Karantina 6ncesi son vizitleri (VO), karantina sonrasi ilk (V1) ve son
vizitlerindeki (V2) gérme keskinlikleri (GK) ve optik koherans tomografi ile santral makula kalinhgi (SMK)
degerlendirildi. Olgular tedaviye verilen ara suresine goére 18 hafta ve alti (Grup-1) ile 18 hafta tzeri
(Grup-2) olarak alt gruplara ayrildi.

Bulgular: Calismaya yas ortalamasi 73,1 olan 53 olgunun 53 g6zl dahil edildi. Pandemi sirecinde

Gelis Tarihi tedaviye verilen ara ortalamasi 26,4 + 10,6 haftaydi. Tekrar tedaviye baslanan olgularin ortalama takip
11.05.2023 slresi 32,5 (9-52) hafta olup bu sureg icerisinde ortalama 3,84 (1-9) anti-VEGF tedavi uygulanmistir.
Revizyon Tarihi Tum grupta VO, V1 ve V2 vizitlerindeki ortalama GK sirasiyla 0,78, 0,98 ve 0,89 LogMAR, ortalama
30.07.2023 SMK degerleri sirasiyla 371,3, 430,8 ve 334,2 mikron bulunmustur (Sirasiyla p=0,001 ve p=0,010).
Kabul Tarihi Grup 1’ de VO, V1 ve V2 vizitlerindeki ortalama GK sirasiyla 0,78, 0,89 ve 0,86 LogMAR; ortalama SMK
26.08.2023 degerleri sirasiyla 374,5, 378,2 ve 308,2 mikron olarak bulunmustur (Sirasiyla p=0,272 ve p=0,761).

Grup 2’de VO, V1 ve V2 vizitlerindeki ortalama GK sirasiyla 0,78, 1,03 ve 0,9 LogMAR; ortalama SMK
degerleri sirasiyla 369,6, 457,8 ve 347,5 olarak bulunmustur (Sirasiyla p=0,006 ve p=0,005).

Sonug: YBMD olgularinda anti-VEGF tedavisine ara verilmesiyle birlikte anatomik ve fonksiyonel olarak
kotllesme izlenmistir. Tekrar tedaviye baglanmasi ile SMK’ da dlzelme olmasina ragmen GK kaybi
kalici olmustur.

Anahtar Sozciikler: Anti-vaskuler blyume faktorid, COVID-19, optik koherens tomografi, yasa bagli
makula dejenerasyonu

ABSTRACT

Aim: Evaluating the anatomical and functional effects of delay in intravitreal anti-vascular growth factor
(anti-VEGF) treatment due to the COVID-19 lockdown in age-related macular degeneration (AMD)
cases.

Material and Methods: AMD cases in which anti-vascular growth factor (VEGF) treatment was
interrupted due to the COVID-19 lockdown were included in the study. Age, gender, the interval time of
B eser “Creative Commons Al the treatment delay, the number of injections after retreatment, and the follow-up period were recorded.
GayriTicari-4.0 Uluslararas: Lisansi” Visual acuity (VA) and central macular thickness (CMT) of the participants at the last visit before the

ile lisanslanmgtir.
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lockdown (V0), the first (V1), and the last (V2) visit after the lockdown were evaluated. The cases were divided into subgroups based on
delay in treatment: 18 weeks or less (Group-1) and over 18 weeks (Group-2).

Results: 53 eyes of 53 patients with an average age of 73.1 were included in the study. The average delay in the treatment during the
pandemic period was 26.4 + 10.6 weeks. The average follow-up period after the initiation of retreatment was 32.5 (9-52) weeks, and an
average of 3.84 (1-9) anti-VEGF treatments were carried out during this period. The mean VA of VO, V1, and V2 visits of the whole group
were determined as 0.78, 0.98, and 0.89 LogMAR respectively, and the mean CMT values were found as 371.3, 430.8, and 334.2 microns
respectively (p=0.001, and p=0.010, respectively). The mean VA of VO, V1, and V2 visits were 0.78, 0.89, and 0.86 LogMAR in Group 1 and,
0.78, 1.03, and 0.9 LogMAR in Group 2, respectively (p=0.272, and p=0.006, respectively). The mean CMT values of VO, V1, and V2 visits
were found as 374.5, 378.2, and 308.2 microns in Group 1 and, 369.6, 457.8, and 347.5 in Group 2, respectively (p=0.761, and p= 0.005,
respectively).

Conclusion: In AMD cases, anatomical and functional deterioration was observed with the discontinuation of anti-VEGF therapy. Although

there was an improvement in CMT with re-initiation of treatment, the loss of VA was irreversible.

Keywords: Age-related macular degeneration, anti-vascular growth factor, COVID-19, optical coherence tomography

Makulanin ilerleyici dejeneratif bir hastaligi olan yasa bagli
makula dejenerasyonu (YBMD) 60 yas Ustl populasyonda
gérme kaybinin énde gelen bir nedenidir (1). Anti-vaskuler
endotelyal buyime faktéri (VEGF) ajanlarin intravitreal
olarak uygulanmasi koroidal neovaskularizasyonun neden
oldugu eksiidasyonu baskilayarak neovaskiler YBMD
tedavisinde yeni bir sayfa acilmasini saglamistir (2-5).
Ancak bu tedavi planina uyulmamasi ve uygun zamanda
tedaviyi almamak, YBMD hastalarinda daha kéti sonuglara
ve potansiyel olarak geri déntsu olmayan gérme kaybina
neden olabilmektedir (6,7).

Siddetli Akut Solunum Sendromu Koronaviris 2 (SARS-
CoV-2)’nin neden oldugu COVID-19 (Corona Virus Disea-
se-2019) hastahgi, 2019 sonunda Cin’ de ortaya ¢iktiktan
sonra hizla tim dinyaya yayilarak bir pandemiye neden
oldu (8). Turkiye’de dogrulanmis ilk COVID-19 vakasinin
bildirilmesinin ardindan COVID-19 yayilmasini sinirlamak
icin 16 Mart 2020’de kisitlamalar ve sokaga ¢ikma yasaklari
getirildi. Kapanma sirasinda, ulusal saglik sistemi 6ncelikli
olarak COVID-19 ile iliskili hastaliklarin dnlenmesine ve acil
servislerin yonetimine odaklandi. Diinya capinda cogu Ulke-
de oldugu gibi, tlkemizdeki oftalmoloji kliniklerinin ¢ogun-
da, dizenli klinik vizitler, elektif ameliyatlar, programlanmig
intravitreal enjeksiyonlar ve acil olmayan goz rahatsizliklari
ertelendi (9-13). Ek olarak, bircok hasta da COVID-19’ a
maruz kalmamak adina kendi insiyatifiyle rutin géz hastalk-
lar muayenelerini ertelemistir.

Bu calismamizda klinigimizde neovaskller YBMD nede-
niyle anti-VEGF tedavisi uygulanan olgularda COVID-19
kapanmasi nedeniyle tedaviye verilen aranin etkisini deger-
lendirmeyi amagladik. Bu analizin, baska bir COVID-19 sal-
gini dalgasi veya gelecekteki diger pandemiler gibi gercek
hayattaki acil durumlarda YBMD olgularinin yénetimine ilig-
kin degerli bilgiler saglamasi planlandi.

GEREC ve YONTEMLER

Calismamiz, Zonguldak Bilent Ecevit Universitesi Etik
Kurulu onayi (2022/04-19) ile Helsinki Bildirgesi ilkelerine
uygun olarak gerceklestirildi. Zonguldak Biilent Ecevit Uni-
versitesi G0z Hastaliklari Anabilim Dali’'nda YBMD nedeniy-
le intravitreal anti-VEGF tedavisi almakta olan olgulardan
COVID-19 pandemisine bagh karantina nedeniyle tedavi-
ye ara verilen ve karantina éncesi son intravitreal enjeksi-
yon tarihi 17.02.2020-13.03.2020 tarihleri arasinda olanlar
calismaya dahil edildi. Olgularin Temmuz 2021 tarihine
kadar olan verileri retrospektif olarak incelendi.

Olgularin yas, cinsiyet, tedaviye verilen ara suresi (hafta) ve
tekrar tedavi sonrasi enjeksiyon sayisi ile takip siresi kay-
dedildi. Karantina éncesi son vizitleri (V0), karantina sonrasi
ilk vizitleri (V1) ve karantina sonrasi son vizitlerindeki (V2)
en iyi duzeltilmis gérme keskinlikleri (GK-LogMAR) ve optik
koherans tomografi ile (Spectralis, Heidelberg Engineering,
Almanya) santral makula kalnligi (SMK) degerlendirildi.
Olgular tedaviye verilen ara suresine gore 18 hafta ve alti
(Grup-1) ile 18 hafta Gzeri (Grup-2) olarak alt gruplara ayril-
di.

Uygun kalitede optik koherens tomografi (OKT) gortntleri
olmamasi, veri eksikligi bulunmasi, okuler cerrahi 6ykusu
olmasi (glokom cerrahisi, katarakt cerrahisi, pars plana vit-
rektomi gibi) ve ek retina hastaligi olmasi (Epiretinal memb-
ran,retinal vaskuler tikanik, dejeneratif miyopi gibi) dislama
kriteri olarak belirlendi.

istatistiksel Analiz

Aragtirma verilerinin istatistiksel analizleri icin Statistical
Package for Social Sciences (SPSS), Windows i¢in strim
23.0 (SPSS Inc. Chicago, ABD) bilgisayar paket programi
kullanilmistir. Tanimlayici istatistikler kisminda kategorik
degiskenler sayi ve ylzde verilerek; surekli degiskenler ise
ortalama + standart sapma ve ortanca (en kiguk-en biylk
deger) ile sunulmustur. Veriler degerlendirilirken, para-
metrik test varsayimlarini saglamayan ve normal dagilima
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uymayan bagimli grup verileri i¢in Friedman testi kullanil-
mustir. Istatistiksel anlamlilik degeri p<0,05 olarak alinmis-
tir. Galismanin sonunda G-Power programi ile yapilan giic
analizinde 0,5 etki blylkligl, %5 hata payi, 53 érneklem
blyukligu ile %81,4 glic hesaplanmistir.

BULGULAR

Calismaya 24 kadin 29 erkek toplam 53 olgunun 53 gézu
dahil edildi. Olgularin yas ortalamasi 63,1 + 8,1’ di. Pan-
demi surecinde tedaviye verilen ara ortalamasi 26,4 + 10,6
haftaydi. Tekrar tedaviye baslanan olgularin ortalama takip
suresi 32,5 (9-52) hafta olup bu sire¢ icerisinde ortalama
3,84 (1-9) anti-VEGF tedavi uygulanmistir (Tablo 1).

Olgularin VO, V1 ve V2 vizitlerindeki ortalama GK sirasiyla
0,78 + 0,6, 0,98+ 0,6 ve 0,89 + 0,6 LogMAR dizeyindey-

vizitleri ise SMK agisindan benzer bulunmustur (sirasiyla
p=0,026, p<0,001 ve p=0,272) (Tablo 2 ve Sekil 2).

Tedaviye verilen ara miktarina gére alt grup analizi yapil-
diginda Grup 1’ deki olgularin VO, V1 ve V2 vizitlerindeki
ortalama GK sirasiyla 0,78 + 0,5, 0,89 + 0,4 ve 0,86 = 0,5
LogMAR; ortalama SMK degerleri sirasiyla 374,5 + 201,9,
378,2 + 149,8 ve 308,2 + 116,9 mikron bulunmustur. Grup
1’ de vizitler arasinda ortalama GK’ de ve SMK’ da anlamli
degisiklik gdézlenmemistir (sirasiyla p=0,272 ve p=0,761).

Tablo 1: Olgularin demografik ve klinik 6zellikleri.

Demografik ve Klinik Ozellikler Sonug (n=63)

Cinsiyet, n (%)

di 0,001). V1 V2 vizitlerindeki GK VO viziti 6 Kadin 24.(45.9)
i (p=0,001). ve“ / vizitlerindeki vglt_lne.gore Erkek 29 (54.7)
anlamli derecede digsUk bulunurken, V1 ve V2 vizitleri ara-
sinda GK agisindan anlamli fark bulunmamistir (sirasiyla Yas (Y1l+Ss) 63,183
p<0,001, p=0,024 ve p=0,128) (Sekil 1). Ayni vizitlerde orta- Tedaviye verilen ara stiresi (Hafta+Ss) 26,4 +10,6
lama SMK degerleri sirasiyla 371,3 + 156,2, 430,8 + 162,2 Tekrar tedavi sonrasi takip siresi (HaftaxSs) 32,5 +12,7
ve 334,2 + 126,7 mikron bulundu (p=0,010). V1 vizitindeki Tekrar tedavi stirecindeki enjeksiyon sayisi
SMK diger vizitlere gore anlamli olarak ytiksek VO ve V2 (Say1£Ss) 384£23
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Sekil 1: Vizitlerdeki gérme keskinligi degisimi.

Grup 1: Tedaviye 18 hafta ve altinda ara verenler, Grup 2: Tedavi-
ye 18 hafta Gizerinde ara verenler, VO: Karantina éncesi son vizit,
V1: Karantina sonrasi ilk vizit, V2: Karantina sonrasi son vizit

Sekil 2: Vizitlerdeki santral makula kalinhgr degisimi.

Grup 1: Tedaviye 18 hafta ve altinda ara verenler, Grup 2: Tedavi-
ye 18 hafta Gizerinde ara verenler, VO: Karantina éncesi son vizit,
V1: Karantina sonrasi ilk vizit, V2: Karantina sonrasi son vizit

Tablo 2: Gruplarda gérme keskinligi ve santral makula kalinliginin vizitlere gére degisimi.

Degisken Grup Vo Al V2 p’
Tiim Grup (n=53) 0,7 (0-3,1) 0,8 (0-3,1) 0,8 (0-3,1) 0,001

Gorme keskinligi, _

Medyan (min-maks) _CTUP 1 (1=18) 0,7 (0-1,8) 0,85 (0-1,8) 0,85 (0-1,8) 0,272
Grup 2 (n=35) 0,7 (0,1-3,1) 0,8 (0,1-3,1) 0,8 (0,1-3,1) 0,006

Santral makula Tiim Grup (n=53) 346 (157-1024) 377 (199-830) 329 (115-752) 0,010

kalinlig1, Grup 1 (n=18) 322,5 (157-1024) 338 (206-779) 316,5 (115-520) 0,761

Medyan (min-maks)  Gryp 2 (n=35) 357 (185-827) 401 (199-830) 329 (146-752) 0,005

Grup 1: Tedaviye 18 hafta ve altinda ara verenler, Grup 2: Tedaviye 18 hafta lzerinde ara verenler,
VO0: COVID-19 kapanmasi 6ncesi son vizit, V1: COVID-19 kapanmasi sonrasi ilk vizit, V2: COVID-19 kapanmasi sonrasi son vizit

‘Friedman testi
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Grup 2’ deki olgularin VO, V1 ve V2 vizitlerindeki ortalama
GK sirasiyla 0,78 + 0,6, 1,03 + 0,7 ve 0,9 + 0,6 LogMAR,;
ortalama SMK degerleri sirasiyla 369,6 + 130,1, 457,8 +
163,8 ve 347,5 + 131,1 mikron bulunmustur (Tablo 2 ve
Sekil 2). Grup 2’ de V1 vizitinde diger vizitlere gére ortala-
ma GK’ de dusme ve ortalama SMK’ da artis saptanmistir
(sirasiyla p=0,006 ve p=0, 005). Sekil 3’ te anti-VEGF teda-
visinde 17 haftalik gecikme yasanan bir YBMD olgusunun
OKT degisiklikleri gosterilmisgtir.

TARTISMA

Calismamizda YBMD nedeniyle anti-VEGF uygulanan
olgularda tedaviye ara verilmesi ile birlikte SMK’ da artis
ve GK’ de dusUs izlenmistir. Tedaviye verilen daha uzun

Sekil 3: Anti-VEGF tedavisinde 17 haftalik gecikme yasanan
bir YBMD olgusunda OKT degisiklikleri.

VO0: SMK: 372 mikron, GK: 1,0 LogMAR; V1: SMK: 427 mikron, GK:
1,3 LogMAR; V2: 6 doz anti-VEGF sonrasi SMK: 219 mikron, GK:
1,0 LogMAR

V0: Karantina éncesi son vizit, V1: Karantina sonrasi ilk vizit, V2:
Karantina sonrasi son vizit, GK: Gérme keskinligi, SMK: Santrral
makula kahnhig

ara verenlerde bu degisikliklerin daha fazla oldugu her iki
grupta da tekrar anti-VEGF tedauvisi ile birlikte SMK degerle-
rinin ara éncesi son haline benzer hale geldigi gorilmustur.
Tedaviye verilen aranin kisa ddnemde gérme keskinligine
etkisi olmadigi saptanmistir (Sekil 1 ve 2).

intravitreal anti-VEGF tedavisi YBMD, diyabetik makula
ddemi (DMO) ve retina ven tikanikhigi (RVT) gibi cesitli goz
hastaliklarinin tedavisinde yaygin olarak kullanilan bir teda-
vi secenegi olup etkilenen ¢cogu gézde devam eden, surekli
bir tedavi gerektirmektedir. Anti-VEGF tedavisinde yasanan
gecikmeler bu olgularda kalici gérme kaybina neden ola-
bilmektedir (6). Ozellikle YBMD olgularinin DMO ve RVT
olgularina gore kisa sureli tedavi gecikmelerine bagli gérme
kaybina daha duyarl olduklari bildiriimistir (6,14,15). Borelli
ve ark. ortalama 3 aylik tedavi gecikmesinden sonra YBMD
olgularinda SMK ve GK’ de kétulesme oldugunu bildirmistir
(11). Calismamizda da benzer sekilde tedaviye ara veren
YBMD olgularinda SMK’ da artis ve GK’ de azalma goz-
lenmisgtir.

COVID-19 pandemisi sonrasi YBMD tedavisinde yasanan
aksamalarin sonuglar literattirde yer edinmeye baslamistir.
Teo ve ark. YBMD olgularinda pandemi sonrasi 12 hafta-
ya kadar olan tedavi aksamalarina ragmen 6 aylik slrecte
GK’ de azalma olmadigini, ancak 12 haftadan uzun sire
ara verenlerde GK’ de 3 sira kayip riskinin 3 kat arttigini
bildirmistir (16). Greenlee ve ark.da anti-VEGF tedavisine
3 ay ya da daha fazla ara veren YBMD olgularinda tekrar
tedaviye ragmen dizelmeyen GK azalmasi oldugunu bildir-
miglerdir (7). Stattin ve ark. da YBMD olgularinda GK azal-
masi acgisindan en énemli risk faktérinin tedaviye verilen
ara slresi oldugunu bildirmistir (17). Calismamizda da teda-
viye verilen ara suresinin etkilerini inceledigimizde tedaviye
18 hafta ve daha az ara verenlerde GK ve SMK degisiklik-
lerinin istatistiksel anlamli dizeye ulagsmazken, 18 haftadan
fazla ara verenlerde ise hem GK hem de SMK da kétlles-
me yasanmistir. 18 haftadan fazla ara verilen grupta tekrar
tedaviye baslanmasiyla birlikte SMK dizelirken bu iyilesme
GK’ ne yansimamistir.

Calismamizin potansiyel bir kisithligi retrospektif dizayni
ile ilgili olup YBMD prognozunu etkileyebilecek hipertansi-
yon, sigara kullanimi, aile hikayesi gibi faktérler hakkinda-
ki veriler dahil edilmemigtir. Vaka sayisinin azligi ve takip
suresinin goreceli olarak kisa olmasi da ¢alismamizin diger
kisithiliklaridir. Ancak bu ¢alisma, tGglincti basamak bir refe-
rans merkezinde YBMD tedavisinde COVID-19 ile ilgili bir
tecridin etkisini aragtiran bir ger¢ek hayat calismasi olmasi
yonuyle gelecekteki olasi pandemi sirecleriyle ilgili &nemli
veriler saglamaktadir.

COVID-19 pandemi déneminde YBMD olgularinda tedaviye
verilen ara arttikga GK ve SMK’ da kétiilesme izlenmistir.
Tekrar tedaviye baslanmasiyla SMK degerleri ara dncesi
déneme benzer hale gelmistir, ancak tedaviye verilen ara-
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nin uzun oldugu olgularda GK kaybi kalici olmustur. Bu ger-
cek hayat verisi gelecekte ortaya cikabilecek olasi pandemi
sureclerinde YBMD hastalarinin GK korunmasi icin g6z
6niinde bulundurulmalidir.
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Amagc: Bu calisma, judonun Beyin-Kaynakli Norotrofik Faktér (BDNF) uzerindeki olasi etkilerini
belirlemeyi ve spor performansi ile genel beyin saghg! Gzerindeki etkisini anlamayi amagclamaktadir.
Ayrica, sedanter bireylerin BDNF seviyeleri ile judocu bireyler arasinda bir karsilastirma yaparak,
sedanter yasam tarzinin BDNF Uzerindeki potansiyel etkisini daha derinlemesine kavramak da
calismanin hedeflerindendir. Judo’nun antrenman prensipleri, BDNF seviyelerine olumlu bir etki
yapabilecegi disunulen bir spor dali olarak kabul edilir. Bu calismanin spesifik hedefi, Tirk Milli Judo
Takimi tyelerinin serum BDNF seviyelerinin analizini yapmaktir.

Gerec ve Yontemler: Calismamizin érneklemi, 20 milli judocu ve 20 sedanter kontrol grubu (en az
bir yil ve Uzeri egzersiz yapmamis) dahil olmak Gzere toplam 40 saglkl géndlliden (17-22 yas arasi)
olusmaktadir. Calismaya katilan judocular, Turk milli takimlari icerisinden rastgele érnekleme yéntemi
kullanilarak secilmistir. Kontrol grubu ise, daha 6nce duzenli fiziksel aktivite ile ilgilenmemis bireyler
arasindan rastgele 6rnekleme yéntemi kullanilarak secilmistir. Deneklerin viicut kitle indeksi (VKI)
6lcumleri Segmental Viicut Analiz Tartisi ile dlgtlmustir. BDNF 6lgimi icin kan érnekleri damar yoluyla
alinmistir. Calismanin tim istatistiksel analizlerinde p degeri 0.05’in altinda olan sonuglar istatistiksel
olarak anlamli olarak kabul edilmistir.

Bulgular: Judocu ve sedanterlerin yas, yag yuzdesi ve yag kuitlesi degerlerinin istatistiksel olarak bir-
birinden farkli oldugu gériimistir (p<0.05). Bunun yani sira, boy, kilo, yagsiz kiitle ve VKI degerleri
arasinda istatistiksel olarak anlamli bir farklilik gézlenmemistir (p>0.05). Biyokimyasal parametre farkli-
liklari incelendiginde, BDNF sonuglari judocu grupta [1264,8 + 438,0 pg/mL (466 - 1822 pg/mL)] sedan-
ter gruba [1166,2 pg/mL + 314,9 (473 - 1645 pg/mL)] gbre yiksek olsa da iki grup arasinda istatistiksel
olarak anlamli bir fark bulunmadi (p>0.05). Judocu grupta serum BDNF ile kilo arasinda, sedanter grup-
ta serum BDNF ile boy arasinda istatistiksel agidan anlaml pozitif korelasyon saptanmistir (p<0.05).
Sonugc: Calismamizin sonuglarina gére, judocu ve sedanter bireyler arasinda serum BDNF diizeylerinde
istatistiksel olarak anlamli bir fark bulunmamistir. Bununla birlikte, judocularda gbzlemlenen yulksek
serum BDNF duzeyleri, sporun serum BDNF konsantrasyonlari tizerinde olumlu bir etki yapabilecegine
isaret edebilir. Bu bulgular, judonun BDNF Uzerindeki potansiyel etkilerini daha ayrintili olarak incelemek
amaciyla daha kapsamli arastirmalarin gerekliligini vurgulamaktadir.

Anahtar Sézciikler: BDNF, judo, fiziksel aktivite

ABSTRACT

Aim: The purpose of this study is to investigate the potential effects of judo on Brain-Derived Neurotrophic
Factor (BDNF) levels, and to understand its impact on athletic performance and overall brain health.

© 2023 Zonguldak Biilent Ecevit Universitesi, Her hakki sakhdir.
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Judocularda Serum BDNF Diizeyleri

Additionally, by comparing BDNF levels between sedentary individuals and judokas, the study aims to gain deeper insights into the potential
impact of a sedentary lifestyle on BDNF levels. Judo, with its training principles, is considered a sport that could positively affect BDNF levels.
The specific objective of this research is to analyze the serum BDNF levels of members of the Turkish National Judo Team.

Material and Methods: The sample of our study consists of a total of 40 healthy volunteers, including 20 national-level judokas and
20 sedentary control subjects (with no exercise for at least a year), aged between 17 and 22. The participating judokas were randomly
selected from Turkish national teams, while the control group was selected through random sampling from individuals who had not previously
engaged in regular physical activity. Body mass index (BMI) measurements of the subjects were taken using the Segmental Body Analysis
Scale. Blood samples for BDNF measurement were drawn intravenously. For all statistical analyses in the study, results with a p-value less
than 0.05 were considered statistically significant.

Results: Statistically significant differences were observed in age, fat percentage, and fat mass between judokas and sedentary participants
(p<0.05). However, no statistically significant differences were observed in height, weight, lean mass, and BMI values (p>0.05). When
biochemical parameters were analyzed, BDNF levels in the judoka group [1264.8 + 438.0 pg/mL (466 - 1822 pg/mL)] were higher than the
sedentary group [1166.2 pg/mL + 314.9 (473 - 1645 pg/mL)], although the difference was not statistically significant (p>0.05). A statistically
significant positive correlation was found between serum BDNF and weight in the judoka group, and between serum BDNF and height in
the sedentary group (p<0.05).

Conclusion: According to the results of our study, no statistically significant difference was found in serum BDNF levels between judokas
and sedentary individuals. However, the higher serum BDNF levels observed in judokas could indicate a positive impact of the sport on
serum BDNF concentrations. These findings highlight the need for more comprehensive studies to further investigate the potential effects

of judo on BDNF levels.
Keywords: BDNF, judo, physical activity

Beyin-Kaynakli Nérotrofik Faktér (BDNF), beyindeki sinir
hicrelerinin blaytmesi, gelisimi, plastisitesi ve onariminda
kritik bir rol oynayan bir proteindir. Bu protein, ¢esitli néro-
lojik ve psikiyatrik bozukluklarla iliskilendirildiginden, dnemili
bir terapétik hedef olarak gériilmektedir. Ozellikle, depres-
yon, Alzheimer hastaligi ve sizofreni gibi durumlar Gzerin-
deki potansiyel etkileri, son yillarda bu alanin yogun bir
arastirma konusu olmasina neden olmustur (1,2).

Beyin-Kaynakli Nérotrofik Faktér, beyinde sentezlenen ve
néronlar tarafindan salgilanan bir faktérdur. Spesifik resep-
torlere baglanarak gen ifadesinde degisikliklere ve sinaptik
plastisitede diizenlemelere yol agabilir. Mevcut arastirma-
lar, fiziksel aktivite ve egzersizin, beyindeki BDNF seviye-
lerini artirarak bilissel islev ve genel beyin saglig1 Gzerinde
olumlu etkilere sahip olabilecegini ortaya koymaktadir. Bu
baglamda, bircok calisma, dizenli fiziksel aktivitenin BDNF
seviyelerini artirarak bilissel islev, ruh hali ve hafiza gibi
alanlarda iyilesme sagladigini géstermistir (3-15). Bu bul-
gular, BDNF’nin, egzersizle baglantili néronal plastisite ve
6grenme gelisiminde merkezi bir faktér oldugunu vurgula-
maktadir. Ayrica, bu artisin uzun vadeli bilissel ve néral fay-
dalar saglayabilecegi dusinulmektedir (16).

Judo antrenmani sirasinda gerceklesen yogun ve tekrar-
layan fiziksel hareketler, BDNF seviyelerinde artisa neden
olabilecegi distinilmektedir (17). Bu artig, antrenman esna-
sinda yasanan fiziksel stresin hipotalamus-hipofiz-bébre-
kst aksi (HPA) Gzerindeki aktivasyonu ile tetiklenebilir ve
BDNF, Nerve Growth Factor (NGF) ve Insulin-Like Growth
Factor 1 (IGF-1) gibi noérotrofik faktdrlerin salinimini bera-
berinde getirebilir. Bu blyime faktorleri, beyin saghgi ve

islevinde kritik bir éneme sahip olup, fiziksel aktivite ve
egzersiz, bilissel ve noral saghgin artirlmasinda merkezi bir
role sahip olabilir. Bu baglamda, optimal yogunluk ve sikli-
g1 belirlemek ve BDNF seviyelerini artirmak amaciyla, bu
iliskinin altinda yatan biyolojik ve fizyolojik mekanizmalarin
tam anlamiyla anlagiimasi gerekmektedir. Mevcut literatir,
bu konuda daha kapsamli ve detayl arastirmalarin ihtiyag
oldugunu isaret etmektedir (14,18,19).

Judo ve BDNF arasindaki baglantinin incelenmesi, bu
dévis sanatinin bilissel iglevler ve ruh durumu Gzerindeki
olasi pozitif etkileri konusunda yeni bir perspektif sunabilir.
Judo antrenmanlarinin, HPA ekseni aktivasyonunu tetik-
lemesi ve bunun sonucunda beyin saghg ve islevselligini
destekleyen molekdillerin salgilanmasina yol agmasi, judo-
nun saghkh bir beyin icin etkili bir egzersiz bigimi olabilece-
gini géstermektedir.

Judo sporculari, fiziksel ve biligsel performans ile BDNF
seviyeleri arasindaki dinamikleri anlamak adina degerli bir
arastirma populasyonu olusturmaktadir. Zihinsel ve fiziksel
olarak yorucu olan judo gibi sporlar, biligsel ve néral saghk
Uzerindeki etkilerinin daha derinlemesine anlagiimasi igin
gelecekteki arastirmalarin merkezinde olabilir. Bu baglam-
da, judo antrenmanlarinin nérolojik ve bilissel avantajlari
Uzerine yapilacak daha kapsamli calismalar, spesifik bir
egzersiz bigiminin beyin fonksiyonlari Gzerindeki etkilerini
daha iyi anlamamiza yardimci olabilir (20-22).

Bu calismanin primer amaci, Turk Milli Judo Takimi tyeleri-
nin serum BDNF seviyelerini analiz etmektir. Beyin-Kaynak-
Il Nérotrofik Faktor ile judo arasindaki iligkinin incelenmesi,
fiziksel egzersizin beyin saghgi ve islevi Uzerindeki olasi
olumlu etkilerine dair &nemli bilgiler sunmaktadir. Bu iligkinin
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altinda yatan biyolojik mekanizmalarin daha derinlemesine
anlasiimasi, BDNF seviyelerini en etkin gekilde artirmak
Uzere hangi egzersiz yogunlugunun ve sikliginin tercih edi-
lecegini belirlemeye yardimci olabilir. Elit judo sporculari-
nin bazal BDNF seviyelerine dair mevcut literatir olduk¢a
sinirlidir; ancak mevcut bulgular, judo antrenmaninin BDNF
seviyelerini yukselterek beyin fonksiyonlarini destekleye-
bilecek potansiyel bir egzersiz ydntemi olabilecegini isaret
etmektedir. Sekonder amac ise, sedanter bireylerle judo
yapan bireyler arasinda BDNF seviyelerini karsilastirmak
ve judo’nun genel beyin saghgi ve performans Uzerindeki
etkilerini degerlendirmektir.

GEREC ve YONTEMLER

Katihmcilar

Calismaya, 17-22 yas araligindaki 20 milli judocu ve 20
sedanter birey olmak Uzere toplam 40 erkek katilimci dahil
edilmistir. BDNF dl¢ctimleri, Tarkiye Judo Musabakalari’n-
daki lig misabakalari sonrasinda hemen yapilmigtir. Bu
musabakalar, Turkiye Judo Federasyonu’nun belirledigi
standartlar ve kurallar cercevesinde dizenlenmigtir. Tim
katilimcilara, misabaka 6ncesinde c¢alismanin amaci ve
prosedurleri hakkinda detayh bilgilendirme yapilmistir. Hel-
sinki Bildirgesi’ne uygun olarak gerceklestirilen ¢alisma,
Zonguldak Biilent Ecevit Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu tarafindan onaylanmistir
(2022/05). Katilimcilar potansiyel riskler hakkinda bilgi-
lendirilmis ve istedikleri zaman ¢alismadan cikabilecekleri
bilgisi verilmistir. Calismada herhangi bir olumsuz etki bildi-
rilmemis ve énceden mevcut tibbi durumu olan katimcilar
calisma digi birakilmigtir.

BDNF Olgiimii

Tum katilimcilardan ve saglikli kontrol grubundan kan
Ornekleri vendz yolla alindi. Katilimcilardan alinan kan
Ornekleri, 1500 rpm hizinda 15 dakika boyunca santrifij
edildi. Ardindan, serum ayristirildi ve insan BDNF Pico-
Kine™ enzim bagl immunosorbent test kiti (Katalog No.
EK0307, Boster Biological Technology, Pleasanton, CA,
ABD) ile analiz edilmek Uzere &lceklendirildi (aliquot edildi)
ve -80°C’de saklanmak (zere donduruldu. Ureticinin tali-
matlarina gére érnekler 450 nm’de bir mikroplaka okuyucu
ile 6lclildu. Sonuglar kalibrasyon egrisi ile belirlendi ve pg/ml
cinsinden sunuldu. BDNF’nin tespit araligi 31,2 ila 2000 pg/
mL arasindadir. Duyarliigi <15 pg/mL’dir. intra-assay CV
(%) ve inter-assay CV (%) sirasiyla <%7,6 ve %8,6°dIr.

Viicut Kiitle indeksi Olciimii

Olgiim, herhangi bir fiziksel aktivite gerceklestirimeden
48 saat 6nce yapilmistir. Veriler, Tanita MC-780 Segmen-
tal Vicut Analiz Tartisi (TANITA MC-780, Tanita, Tokyo,
Japonya) kullanilarak toplanmigtir. Olglimden en az 4-5
saat 6ncesinde katilimcilarin herhangi bir sey yememesi ve

icmemesi, test 6ncesindeki 24 saat icinde alkol ve kafein
iceren Urlnler tiketmemesi, test sonuglarinin dogru sekilde
degerlendirilebilmesi icin dnemli olmustur. Bu nedenle, kati-
lIimcilardan élgtimlerden énce bioimpedans 6l¢ciim kurallari-
na riayet etmeleri istenmigtir.

istatistiksel Analiz

Calismanin istatistiksel analizleri Jasp paket programinda
yapiimistir. Nitel degiskenler frekans ve ylzde ile, nicel
degiskenler ortalama, standart sapma, medyan, minimum
ve maksimum degerleriyle verilmigtir. Nicel degiskenlerin
normal dagihima uygunlugu Shapiro-Wilk testi ile incelenmis
ve normal dagiimadig tespit edilmistir. Bu nedenle, bagim-
siz iki grup kargilagtirmalari icin parametrik olmayan Mann
Whitney U testi tercih edilmigstir. Nicel degiskenler arasi
iliskiler Spearman korelasyon katsayisi ile yorumlanmistir.
Calismadaki tum istatistiksel analizlerde p degeri 0.05>in
altindaki sonuclar istatistiksel olarak anlamli kabul edilmis-
tir.

BULGULAR

Katiimcilarin yas, fiziksel ve antropometrik &zelliklerine
iliskin veriler Tablo 1'de sunulmaktadir. iki grup arasinda
yapilan karsilastirmada, judocu ve sedanter bireylerin yas,
yag yuzdesi ve yag kutlesi degerlerinde istatistiksel olarak
anlamli farkliliklar tespit edilmistir (p<0.05). Ancak, boy, kilo,
yagsiz kitle ve Viicut Kiitle indeksi (VKI) degerlerinde ista-
tistiksel olarak anlamli bir farkhhk gézlenmemistir (p>0.05).

Biyokimyasal parametre farkhlklari incelendiginde, Judocu
grubun BDNF sonuclari (1264,8 + 438,0 pg/mL (466 - 1822
pg/mL)) sedanter gruba (1166,2 + 314,9 pg/mL (473 - 1645
pg/mL)) kiyasla yiksek bulunmustur; ancak, iki grup ara-
sinda istatistiksel agidan anlaml bir fark tespit edilmemistir
(p>0.05) (Sekil 1).

Judocu ve sedanter bireylerde serum BDNF duzeylerinin
yas, boy, kilo, yag ylzdesi, yag kutlesi, yagsiz kitle ve
vicut kutle indeksi ile iligkisi korelasyon analizi ile deger-
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Sekil 1: Judo ile Sedanter Gruplarinin Serum BDNF Duizeyleri
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Tablo 1: Judo ile sedanter gruplarinin demografik ve antropometrik bulgulari.

Demografik ve antropometrik parametreler * Judocu (n=20) Sedanterler (n=20) p

e S o
R pEee o
Kilo (kg) 73,7§ (%172 ?21’5?;,2) 721623,5 1 ;’75,;) 0,594
Y () .75 (28 - 41 1358129 o002
Yag kiltlesi (kg) ;’g’?ﬁ ;.1257;) gjzo (258* ggﬁ) 0,006
Yagsiz kiitle (kg) 67??? Ztg ,2 s_a,g:ﬁ) 6? 1(’445(?41-77’3,29) 0,054
Viicut kiitle indeksi (kg/m?) 24,97 + 6,89 22,10 +3,11 0,172

22,7 (19,3 - 46,4)

21,8 (15,6 - 29,2)

*Parametreler ortalamazstandart sapma, medyan (minimum-maksimum) degerler olarak gosterilmistir.

Tablo 2: Judocu ve Sedanter Grubun Korelasyonlari

Yas Boy Kilo Yag ylizdesi Yag kiitlesi Yagsiz kiitle Viicut kiitle indeksi
r=-0,058  r=0,054  r=0,990 r=0,130 r=0,051 r=0,125 r=0,070
Judo BDNF p=0,797  p=0,811  p=0,003  p=0,564 p=0,820 p=0,580 p=0,757
r=0,169  r=0,501  r=0,005 r=0,002 r=-0,024 r=0,072 r=-0,214
Sedanter BDNF p=0,420  p=0,011 p=0,980  p=0,994 p=0,910 p=0,733 p=0,304

lendirilmistir. Judocu grubunda, serum BDNF duzeyleri ile
kilo arasinda istatistiksel olarak anlamli pozitif bir korelas-
yon bulunurken (p<0.05), sedanter grupta ise serum BDNF
dulizeyleri ile boy arasinda anlamli pozitif bir korelasyon sap-
tanmistir (p<0.05) (Tablo 2).

TARTISMA

Calismamizin amaci, son yillarda hem saglikli hem de has-
talikli populasyonlarda egzersize bagh BDNF seviyelerini
inceleyen cesitli arastirmalar isiginda (23-25), haftada 20
saat yogun antrenman yapan Turk milli judo takimi ile hare-
ketsiz bireyler arasindaki bazal BDNF seviyelerini karsilas-
tirmaktir.

Son dénemlerde Kujach ve ark., 12 haftalik bir judo ant-
renman programi sonucunda bazal plazma BDNF konsant-
rasyonlarini rapor etmislerdir (17). Bir bagka calismada ise
Ziemba ve ark., karate, taeckwondo, judo, glres ve sumo
gibi cesitli dévus sporlarindaki performansla iligkili hormonal
degisiklikleri degerlendirmistir. Bu calismada, stres sirasin-
da artan hormonlar olarak bilinen katekolaminler (kortizol ve
testosteron) ile birlikte kan érneklerindeki BDNF seviyelerini
6lemuslerdir. Tim gruplar arasinda benzer bazal kan BDNF
seviyeleri bulunmus ve tim gruplarda musabakadan sonra
BDNF seviyelerinde énemli bir artis gézlemlenmistir (26).

Oztasyonar'in calismasi ise, serum BDNF diizeylerinin
taekwondo dévisculeri ve boksorlerde, diger atletlere
kiyasla daha yiksek oldugunu ve antrenman sonrasinda
arttigini ortaya koymustur. Ayrica, tum spor branslarinda
yer alan katilimcilar, sedanter bireylere kiyasla daha yliksek
bazal BDNF diizeylerine sahip bulunmustur (27). Schor ve
ark., calismalarinda Brezilya milli judo takimini temsil eden
sporcularda judo antrenmani (Randori) ve maksimal artan
rampa testi dncesi ve sonrasi plazma BDNF konsantras-
yonlarini incelemiglerdir. Aragtirmacilar, fiziksel egzersiz
sonrasi plazma BDNF seviyelerinde 6nemli bir artis rapor
etmigler ve judo antrenmani ile rampa testi arasinda plaz-
ma BDNF seviyelerinde 6nemli farkhliklar tespit etmislerdir
(28). Onceki calismalar, judo antrenmani ve miisabakalari
sonrasinda 6nemli BDNF artiglari bildirmis olsa da, bizim
calismamizda profesyonel judo sporculari ile hareketsiz
bireyler arasinda bazal BDNF seviyelerinde anlamli bir fark-
lilik gézlemlenmemistir (29).

Fiziksel egzersizin beyin fonksiyonu ve bilis Uzerindeki
olumlu etkilerinin mekanizmalarindan biri olarak dusinu-
len BDNF dretimini artirabilecegine dair kanitlar olmasina
ragmen (30,31) ¢calismamiz énceki bulgularla értiismemigtir
(32).
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Ayrica, Judo antrenmani sadece fiziksel egzersizden iba-
ret degildir, ayni zamanda karmasik hareketler ve strate-
jik dustinme gerektirir. Dolayisiyla biligsel antrenman da
icermektedir. Bu biligsel talebin de Judo pratisyenlerinde
g6zlenen daha yiksek BDNF seviyelerine katkida bulunabi-
lecegi dusunllmektedir. Clinkii BDNF’nin sinaptik plastisite,
6grenme ve bellek Uzerinde bir rol oynadigi gdésterilmistir
(33).

Wagner ve ark., bisiklet ergometresi egitimi sirasinda,
Egzersiz Grubu’nun degismeyen bazal BDNF konsantras-
yonlarina sahip oldugunu ve azalan egzersiz sonrasi BDNF
seviyelerine sahip oldugunu bulmustur (34). Ayrica, yuru-
me, kosma ve bisiklet sirmekten olusan 8 haftalik aerobik
bir egitim programi gen¢ hareketsiz 6grencilerin periferik
serum BDNF konsantrasyon seviyelerini énemli 6élglde
etkilememistir (35). BDNF sonuglari ve egzersizdeki tutar-
sizliklar, 6zellikle fiziksel egzersiz yogunlugundaki farklilik-
lar, farkll zaman noktalarinda 6rnek toplama ve yas, saglk
durumu ve hastalik varhg gibi calisma 6zniteligi farklilikla-
rindan kaynaklanmaktadir.

Bu calismanin 6zglnlugu, bir micadele sirasinda sporcu-
larin yukselmis kan BDNF seviyelerinin gbzlemlenmesinde
yatmaktadir. Ancak, bu artigin belirli spor disiplinlerine 6zgu
olup olmadigi veya fiziksel uyarana genel bir yanit olup
olmadidi henlz acik degildir, bu nedenle daha fazla aras-
tirmaya ihtiya¢ vardir. BDNF, merkezi sinir sisteminin cesitli
bélgelerinde yetiskin sinapslarda sinaptik iletim ve plastisi-
teyi dizenlemede kritik bir rol oynamaktadir (36).

Bu calisma, temelde Tirk Milli Judo Takimi ile sedanter
bireylerin bazal BDNF seviyelerinin karsilastiriimasina
yoneliktir. Ancak, yarisma sonrasi dlcilen BDNF seviye-
leri, yarisma suresi ve sporcularin yarismaya hazirlanir-
ken uyguladiklar antrenman programinin da bu sonuglari
etkileyebilecegini g6z éniinde bulundurarak, tartismanin bu
yonden de ele alinmasi gerektigini anliyoruz. Ayrica, bu
calisma akut egzersiz veya Judo egitiminin BDNF seviyeleri
Uzerindeki potansiyel etkilerini analiz etmemigtir. Gelecek
calismalarin, Judo egitiminin BDNF seviyeleri (zerinde-
ki akut ve kronik etkilerini arastirmasi ve Judo egitiminin
nérolojik ve biligsel avantajlari ile olasi iliskisini kesfetmesi
gerekmektedir.

Calismamizin énemli bir sinirlhiigi, kiguk érneklem blyiik-
1Ggumizin sonuglarimizin genellestirilebilirligini kisitlayabi-
lecegi olgusudur. Bununla birlikte, resmi judo yarigsmalarina
katildiktan sonra sporcularin bazal BDNF seviyelerini &lc-
tuk. Bu sinirliliklara ragmen, calismamiz judonun BDNF
seviyeleri acgisindan potansiyel yararlarina dair 6n bilgi
sunmaktadir. Judo hem fiziksel hem de zihinsel becerileri
gelistiren bir spor dah oldugundan, BDNF Uretimini tesvik
edebilir.

Genel olarak, Judo antrenmaninin BDNF seviyeleri (izerin-
deki etkisinin dogasi ve bu antrenmanin beyin fonksiyonu ile
bilissel performans tzerindeki olasi faydalarinin ne élgtde
oldugunu kavramak, daha kapsamli ve derinlemesine aras-
tirmalar gerektirmektedir. Bulgularimiz, bu alandaki gelecek
calismalar icin énemli bir baslangi¢c noktasi olusturabilir.
Fakat bu sonuglarin, yarisma ve antrenman surecinin ic ice
gecmis ve karmasik dogasi g6z 6niinde bulundurularak,
6zenli ve dikkatli bir sekilde yorumlanmasi gerektigini vur-
gulamak isteriz.
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ABSTRACT

Aim: We present a case of autoimmune myopathy observed in a patient who developed intolerance
to intravesical Bacillus Calmette-Guerin (BCG), which is used in the treatment of non-muscle invasive
bladder cancer.

Case: Intravesical BCG, which is used for the treatment of non-muscle invasive bladder cancer, probably
effects by increasing autoimmunity in the bladder. This increased autoimmunity sometimes causes local
or systemic reactions. In this case report, we would like to present a 61-year-old male patient who
developed intolerance while taking the first dose of maintenance BCG, and then on-going treatment
was stopped. The patient had convulsive painful cramps and muscle twitches in the left quadriceps
femoris region one month later BCG intolerance. When the patient’s anamnesis, electromyography
(EMG) results, elevated Creatine Kinase value and other laboratory data were evaluated together, BCG
triggered autoimmune myopathy was considered. Therefore, steroid treatment was started and the
patient recovered seven weeks later. This is a rare case of autoimmune myopathy in a patient who
received intravesical BCG therapy for a bladder tumor.

Conclusion: The case of BCG-associated autoimmune myopathy is extremely rare. When this situation
is suspected, it is beneficial to start steroid treatment without delay.

Keywords: Bacillus Calmette-Guerin, bladder cancer, non-muscle invasive bladder cancer, myopathy

0z
Amag: Kasa invaze olmayan mesane kanserinin tedavisinde kullanilan intravezikal Bacillus Calmette-
Guerin (BCG)'ye karsi intolerans gelisen hastada gézlenen otoimmin miyopati olgusunu sunuyoruz.

Olgu: Kasa invaze olmayan mesane kanserinin tedavisinde kullanilan intravezikal BCG mesanede
otoimmduniteyi artirarak etki etmektedir. Bu artan otoimmdinite bazen lokal veya sistemik reaksiyonlara
neden olabilmektedir. Bu olgu sunumunda, 61 yasinda bir erkek hastada idame BCG tedavisinin ilk
dozu alindiktan sonra intolerans gelisti ve daha sonra tedavisine devam edilemedi. BCG intoleransi
gelisiminden 1 ay sonra hasta sol kuadriseps femoris bdlgesinde konvilsif agrili kramplar ve kas
segirmeleri sikayeti ile klinigimize basvurdu. Hastanin anamnezi, elektromiyografi (EMG) sonuglari,
kreatin kinaz yuksekligi ve diger laboratuvar verileri birlikte degerlendirildiginde BCG ile tetiklenen
otoimmiin miyopati gelistigi diisinildi. Bu nedenle steroid tedavisi baslandi ve hasta yedi hafta sonra
sagligina kavustu. Bu olgu mesane tiimoru icin intravezikal BCG tedavisi alan hastada gérilen nadir bir
otoimmiin miyopati olgusudur.

Sonug: BCG ile iligkili otoimmiin miyopati olgusu son derece nadirdir. Bu klinikten stiphelenildiginde
steroid tedavisinin zaman geciriimeden baslaniimasinda fayda vardir.

Anahtar Sézciikler: Bacillus Calmette-Guerin, mesane kanseri, kasa invaze olmayan mesane kanseri,
miyopati
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Autoimmune Myopathy Related to BCG Intolerance

INTRODUCTION

Bladder cancer is the seventh most commonly diagnosed
cancer in the male population worldwide and ranks tenth
when both sexes are considered (1). Approximately 75% of
patients with bladder cancer present with disease limited to
the mucosa (stage Ta, CIS) or submucosa (stage T1). Due
to the high prevalence of non-muscle invasive bladder can-
cer, it has been a disease that has been studied for years.
Although intravesical chemotherapeutic agents that prevent
disease recurrence have also been discovered, only one
medication has been found to prevent progression. Intra-
vesical instillation of Bacillus Calmette-Guerin (BCG, Myco-
bacterium bovis) is used for treatment of intermediate and
high-risk non-muscle invasive urothelial bladder cancer that
prevents progression and recurrence (2). Patients in the
high-risk group have a higher risk of disease progression
(14.1% and 14.2% after 10 years according to the 2021 EAU
NMIBC scoring model). A full dose of intravesical BCG for
one to 3 years is indicated in these patients (induction plus
3-week instillations at 3, 6, 12, 18, 24, 30 and 36 months)
(2). Although this therapy has been used for a long time,
its mechanism of action is not clear. The immune response
due to local T cell activation in the bladder mucosa could be
the potential mechanism (3). This increase in autoimmunity
can sometimes lead to systemic or local side effects and
even complications. The pathogenesis of BCG-associated
disease may be active infection or hypersensitivity reaction,
and complications may involve many organ systems. Local
complications arise from urine contaminated with BCG and
affect the genitourinary system. Systemic complications
are the result of the spread of BCG into the bloodstream
and may be vascular, musculoskeletal, hepatic, pulmonary
or involve other organ systems. These rare complications
can be immune-mediated reactions such as arthritis, polyar-
thritis, uveitis, and Reiter syndrome. Because the imaging
findings of BCG-related complications may mimic cancer
or infection by another organism, knowledge of prior BCG
therapy and possible complications is essential to make
an accurate diagnosis prospectively and guide appropriate
treatment without delay (4).

Autoimmune myopathy associated with BCG is extramely
rare. Here we present a case of autoimmune myopathy that
developed after BCG intolerance.

CASE REPORT

A 61-year-old man was diagnosed with T1G3 bladder can-
cer who presented with hematuria. Thereafter intravesical
BCG induction therapy (120 mg of SIl ONCO BCG-once a
week for 6 weeks) was given into the bladder via a urethral
catheter. BCG intolerance developed, acute renal failure
occurred when taking the first dose of BCG maintenance.
Clinical and laboratory findings were improved with hemo-

dialysis. Thus BCG therapy was not continued. Convulsive
painful cramps and muscle twitching were observed in the
left quadriceps femoris region seven months later diagno-
sis of bladder tumor and one month later development of
BCG intolerance. There was no cutaneous lesion, fever,
arthralgia, or other symptoms. No bacteria were isolated
in the urine culture and the patient did not have any signs
of sepsis. Hemogram data were as follows: Hgb:12.7 g/
dL, WBC:10.5 10%/uL, PLT: 368 10%/uL. Elevated creatine
kinase (CK), renal and liver function test results was seen
under balanced fluid intake and urine output (CK:25800
U/L, N:0-190 U/L, Urea:280 mg/dL, N:14-50 mg/dL, Creati-
nine:8,4 mg/dL, N: 0-1,4 mg/dL, AST:741 U/L, N:0-40 U/L,
ALT:342 U/L, N:0-41 U/L, LDH: 1170 U/L, N:135-225 U/L).
But the Gamma Glutamile Transferase (GGT: 44 U/L) value
was normal. Radiological assessment didn’t reveal hepatic
or renal impairment. Hereupon electromyography (EMG)
was performed and myopathic processes with low ampli-
tude and short duration motor unit potentials were observed
very often (Figure 1). There was no evidence to explain eti-
ology like drug use, trauma or comorbidity. Antinuclear anti-
body (ANA), anti-microsomal antibody, anti-mitochondrial
antibody (AMA), anti-smooth muscle antibody (ASMA), viral
markers (anti-HIV, anti-HCV), extractabel nuclear antigens
(Jo-1, Sm, Sm-RNP, scl-70, SSA, SSB) were analyzed and
all were within normal limits. Higher hydration and regular
hemodialysis for the first three days was planned and 80 mg
per day steroid therapy was started. In the first three weeks
myalgia improved, laboratory results started to decrease,
but still greater than normal limits. After that, the steroid
treatment was extended for four more weeks with a tapering
regimen and the patient’s laboratory findings were resolved.

DISCUSSION

BCG was first discovered as a vaccine against tuberculo-
sis by Albert Calmette and Camille Guerin in 1921 (5). In a
study conducted in 1975, BCG was found to cause strong
inflammatory reactions in the healthy bladder of dogs
by local action (6). Thus, in 1976, intravesical BCG was
applied for the first time in the treatment of non-muscle inva-
sive bladder tumor (7). Although this treatment has been
used for a long time, its mode of action is not clear. Intra-
vesical instillation of BCG immunotherapy used in bladder
cancer does not have a direct effect on tumor cells. BCG
attaches to the bladder wall through fibronectin and integ-
rins then triggers the immune mechanism. IL-6, IL-8, gran-
ulocyte-macrophage colony-stimulating factor (GM-CSF),
CD4 and CD8 T cells, natural killer (NK) cells, macrophages
and TH-1 cytokines are involved in the formation of immune
response (8). This autoimmune reaction has been found
to have many side effects, such as septic manifestations,
orchitis, epididymitis, granulomatous cystitis, arthritis, and
Reiter’s syndrome during the acute or chronic period.
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Figure 1: Myopathic process
with low amplitude and short
duration motor unit potentials
were frequently detected in
electromyography (EMG).
Some of the myopathic motor
unit potentials are shown with
red arrows.

It has always been thought that vaccination can trigger the
myopathic process (9). Dermatomyositis cases have been
reported after BCG vaccination (10). In addition, a few cas-
es of dermatomyositis have been reported in patients with
bladder tumors (11).

There are two different conditions in which the CK level is
very high in acquired myopathies. Inflammatory myopathies
and rhabdomyolysis. Performing muscle biopsy in acquired
myopathies is the second step examination and should be
applied only if necessary. Rapid response to steroid treat-
ment reassures an underlying autoimmune disorder in our
patient who had no history of traumatic injury, medication
nor chronic illness may lead to rhabdomyolysis. In our case,
the diagnosis of dermatomyositis and polymyositis were
excluded because there was no skin lesion and the find-
ings were regressed with the treatment unlike them (12).
The inclusion-body myositis diagnosis was excluded with a
response to steroid therapy (13). The reason why we think
BCG-associated autoimmune myopathy is that it is a late
immune response since myopathy occurs following BCG
intolerance. Our patient’s condition deteriorated very rap-
idly and autoimmune myopathy was considered with the
present findings, steroid treatment was started quickly, so
muscle biopsy was not taken.

It was thought that the current situation developed as a
result of a systemic autoimmune response caused by BCG,

because the last dose of BCG resulted in intolerance and
myopathy in the following period.

It should not be forgotten, there is a possibility of different
autoimmune disorders developing in cases with BCG intol-
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Colyak Arter Stent Okliizyonunun Cerrahi Tedavisi;
Nadir Bir Olgu Sunumu ‘Aorto-Hepatik Baypas’

Surgical Treatment of Stent Occlusion in Celiac Artery;
A Rare Case Report ‘Aorto-Hepatic Bypass’
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Bu makaleye yapilacak atif: Dereli Y ve ark. Célyak arter stent okliizyonunun cerrahi tedavisi; nadir bir olgu sunumu ‘Aorto-hepatik baypas. Med ] West
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Sorumlu Yazar 0z
Mehmet Isik Amac: . . - . .

¢: Kronik mezenter iskemi; istahsizlik, kilo kaybi, yemeklerden sonra meydana gelen karin agrisi
E-posta ile seyreden, nadir bir klinik durumdur. ileri yas ve ateroskleroz en énemli iki risk faktérii olmakla birlikte
drmisik@hotmail.com multi-sistemik durumlara da eslik edebilir.Mezenter iskemiye neden olan ¢élyak, superior ve inferior

mezenter arter stenozunun tedavisinde c¢esitli yéntemler mevcuttur. Bu yéntemler; geleneksel cerrahi,
endovaskiler yaklasim ve endarterektomi olarak sayilabilir. Bu ¢alismada ¢élyak arterindeki stenti
tikanan ve sonrasinda aorto-hepatik baypas yapilan hastanin sunulmasi planlandi.

Olgu: Malign mide timori nedeni ile 15 yil dnce opere edilen ve 2 yil énce de ¢blyak arter stenozu
tespit edilip stent yerlestirilen 62 yasindaki erkek hastada karin agrisi sikayetlerinin tekrarlamasi tizerine
yapilan CT anjiografide ¢olyak arterdeki stentte tikaniklik tespit edildi.ikinci kez batin agilarak infrarenal
aorta ile hepatik arter arasina safen ven ile baypas operasyonu yapildi.

Gelis Tarihi Sonugc: Kronik mezenter iskemi, karin agrisi etiyolojisinde diisintimesi gereken bir patoloji olup sz
10.08.2022 konusu hastaliga neden olabilecek arteriyel tikanikliklarin tedavisinde endovaskiler yénteme uygun
Revizyon Tarihi olmayan veya 6ncesinde endovaskuler islem yapilip ikincil bir girisim gereken durumlarda agik cerrahi
06.12.2022 yéntem uygulanabilir bir metoddur.
Kabul Tarihi Anahtar Soézciikler: Kronik mezenter iskemi, ¢olyak arter, stent, baypas
13.12.2022

ABSTRACT

Objective: Chronic mesenteric ischemia is a rare clinical condition characterized by loss of appetite,
weight loss, and abdominal pain after meals. Although advanced age and atherosclerosis are the two
most important risk factors, they can also accompany multi-systemic conditions. Various methods are
available for the treatment of celiac, superior and inferior mesenteric artery stenosis causing mesenteric
ischemia. These methods are; traditional surgery, endovascular approach and endarterectomy. In this
study, it was planned to present a patient whose stent was occluded in the celiac artery and who
subsequently underwent aorto-hepatic bypass.

Case: A 62 year old male patient who was operated for a malignant gastric tumor 15 years ago and
to whom stent was replaced to the celiac artery due to stenosis 2 years ago, admitted to the clinic for
recurrency of abdominal pain. CT angiography was performed and stent obstruction was detected in
the celiac artery. The abdomen was opened for the second time and a bypass operation was performed
with the saphenous vein between the infrarenal aorta and the hepatic artery.

Conclusion: Chronic mesenteric ischemia is a pathology that should be considered in the etiology of
abdominal pain, and open surgery is a viable method in the treatment of arterial occlusions that may
Bu eser “Creative Commons Alinti- cause the disease in question, in cases where endovascular method is not suitable or a secondary
GayriTicari-4.0 Uluslararas: Lisans:” intervention is required after endovascular procedure is performed beforehand.

ile lisanslanmugtir.

Keywords: Chronic mesenteric ischemia, celiac artery, stent, bypass
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Kronik karin agrisina yol agabilecek ¢ok sayida etiyolojik
neden mevcuttur. ince ve kalin bagirsaga kan akimini sag-
layan mezenterik akimin G¢ ana damari olan ¢élyak arter,
inferior mezenter arter ve superior mezenter arterlerdeki
patolojiler bu tabloya neden olabilir. Colyak arterde darliga
yol acabilen en sik sebepler ¢dlyak arter sikisma sendromu
ve aterosklerozdur. Célyak arter sikisma sendromu, median
arcuat ligamanin disuk seviyeli yerlesmesi sebebi ile ¢ol-
yak arter basisi sonucu olusur. Ateroskleroza bagl gelisen
abdominal anjina; istahsizlik, yemeklerden sonra karin agri-
si ve kilo kaybi olarak karsimiza ¢ikabilir. Kronik mezenter
iskemi, nadir gortldugu icin tanida atlanabilen klinik bir tab-
lodur (1). Agrinin nedeni gastrointestinal sistem organlarina
yeterli perflizyonun saglanamamasidir. Asemptomatik izole
¢olyak arter stenozu sikhiginin %2,3-7,2 oraninda oldugu ve
otopsi serilerinde bu oranin %24’lere kadar ulastigi bildiril-
migtir (2).

Bu calismada 15 yil énce mide kanseri nedeni ile opere edi-
len ve 2 yil 6nce ¢olyak arterde darlik saptanmasi Gzerine
stent yerlestirilen ve stenti tikanarak ikinci kez batin agilarak
safen ven ile aorta-hepatik baypas yapilan hastanin cerrahi
prosedurunin paylasiimasi amagclandi.

OLGU SUNUMU

Klinige bagvuran 62 yasindaki erkek hastanin, genel duru-
mu iyi, bilinci agik ve kooperasyonu tamdi. Tansiyon arter-
yel 140/85 mmHg, nabiz dakika sayisi 74/ritmik, sistem
muayeneleri dogal idi. iki yil énce istahsizlik, yemeklerden
sonra karin agrisi ve kilo kaybi sikayetleri ile gittigi dis mer-
kezde c¢oélyak arterine stent yerlestirilen hastanin son doért
aydir sikayetleri tekrarlamis. Yapilan BT anjiografi tetkikin-
de colyak arterdeki stentin tikandigi rapor edilmis. Hastanin
6zgegmisinde 15 yil dnce mide kanseri nedeni ile gastrek-
tomi- 6zofagojejunostomi operasyonu, 40 paket-yil sigara
ve antihipertansif ila¢ kullanim 6yklsu mevcuttu. Cekilen
elektrokardiyografide herhangi bir ritim bozuklugu mevcut
degildi ve ekokardiyografide ejeksiyon fraksiyonu %60 ola-
rak belirtilmisti.

Tablo 1: Preoperatif ve postoperatif laboratuvar bulgulari.

Hasta, girisimsel islem i¢in radyoloji klinigi ile konsulte edil-
di. Ancak 6nceki stentin tikali olmasi ve superior mezenter
arterde de hastaligin devam etmesi nedenleriyle girisimsel
isleme uygun olmadigi kararn verildi. Yazili aydinlatiimis
onamin ardindan hasta, elektif sartlarda cerrahiye alindi.
Batin Ust, orta hat boyunca vertikal insizyon yapildi. inf-
rarenal aorta ile common hepatik artere yaklasik 15 cm
uzunlugunda safen ven greftle baypas yapildi (Sekil 1). Ate-
rosklerozun bulunmamasi nedeniyle anastomoz yeri olarak
common hepatik arter secildi. Klinik takiplerinde problemi
olmayan hasta postoperatif altinci glin taburcu edildi.

Hastanin preoperatif ve postoperatif laboratuvar bulgularin-
da anlamli bir degisiklik g6zlenmedi (Tablo 1).

Sekil 1: Safen ven kullanilarak yapilan aorta-hepatik baypasin
intraoperatif gérinima.
VSM: Vena safena magna, CA: Colyak arter, Ao: Aorta

Parametre Preoperatif Postoperatif Referans araligi
Hemoglobin (g/dl) 13,4 13,2 (11.5-13.5)
Ure (mg/dl) 16 18 (5-43)
Kreatinin (mg/dl) 0,9 1,0 (0.1-1.0)
Sodyum (mEq/L) 138 141 (135-145)
Potasyum (mEq/L) 3,8 41 (3.3-5.5)
Alanin aminotransferaz (IU/L) 22 26 (0-35)
Aspartat aminotransferaz (IU/L) 28 34 (0-35)
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TARTISMA

Gastrointestinal sistemin kanlanmasi ¢élyak arter, superior
mezenterik arter ve inferior mezenterik arter tarafindan sag-
lanmaktadir. Kronik iskemide kollateral dolagim arttigindan
s6z konusu Ug¢ arterden en az ikisinde ciddi lezyon varsa
iskemi bulgulari semptomatik hale gelmektedir (3).

Ateroskleroz igin bir¢ok risk faktéru bilinmektedir. Bunlardan
en yaygin olanlari ileri yas, hipertansiyon, diabetes mellitus,
hiperlipidemi, fiziksel hareketsizlik, obezite, genetik gecis ve
sigaradir (4). Olgu sunumu yapilan hastada risk faktorlerin-
den ileri yas, hipertansiyon ve sigara 6ykusu bulunmakta
iken herhangi bir kardiyoembolik olaya neden olabilecek
kalp yetmezligi ve/veya atriyal fibrilasyon bulgusu yoktu.

Kronik mezenter iskemi tedavisinde son yillarda endovas-
kiler ydontemler daha fazla 6n plana ¢ikmaktadir. S6z konu-
su yontemler klasik cerrahi ile karsilastirildiginda kisa yatis
suresi, daha az kan kaybi ve erken déonem komplikasyon
oranlarinin diisik olmasi gibi Gstinlikler icermektedir (5).
Uzun dénem sonuglari, tekrarlayan girisim ihtiyaci ve yUk-
sek maliyet endovaskdler tedavi acisindan tartismall konu-
lardir. Kronik mezenter iskemili hastalarda endovaskuler
tedavi ile geleneksel cerrahi tedavi sonuglarinin karsilas-
tinldi@1 bir ¢calismada U¢ yihin sonunda yeniden semptom
g6rilme orani endovaskdler tedavi grubunda anlaml dere-
cede ylksek bulunmustur (6). Calismamizda hastanin stent
yerlestirildikten yaklasik 20 ay sonra sikayetlerinin yeniden
basladigi tespit edildi. Tek olgudan hareketle genelleme
yapilarak sonu¢ c¢ikarmak dogru bir yaklasim olmamakla
beraber 20 ay gibi kisa bir sire icerisinde stentin tikanmasi,
endovaskiler tedavinin uzun dénem sonuglari Gzerindeki
kuskulari desteklemektedir.

Kronik mezenter iskeminin klasik cerrahi endikasyonlari;
birden fazla vaskduler tutulum, uzun segment ve uygunsuz
lokalizasyon varligi, bagirsak nekrozu, stent ici lezyon ile
akut ligaman kompresyon sendromu digindaki basiya bag-
Il durumlar olarak bildirilmistir (7). Mevcut olguda ¢élyak
arterdeki stentin ttkanmasi ve superior mezenter arterde de
darlik tespit edilmesi cerrahi karar veriimesinde etkili olan
durumlardir.

Cerrahi tedavide supra-¢Olyak aortadan antegrad veya inf-
ra-renal aortadan retrograd olarak safen ven ya da sentetik
greft kullanilarak baypas yapilabilmektedir. Antegrad bay-
pas yolunun mortalite ve morbidite gelisiminin édnlenme-
sinde daha Ustin oldugu belirtilmigtir. Ayrica greft olarak
safen venin kullanildigi vakalarda 5 yillik uzun dénem agik-
lik oranlarinin %78’lere kadar ¢iktigini gésteren calisma-
lar mevcuttur (8, 9). Bu vakada batinin ikinci kez aciimasi
nedeni ile yapisikliklar mevcuttu. infra-renal aortaya ulasim
daha kolay oldugu icin retrograd yolla baypas yapildi. Greft
secenegi olarak sentetik greftler yerine, otojen olmasi nede-
niyle ve de ¢cap uyumu disUnulerek safen grefti tercih edildi.

Cerrahi yontemlerden bir digeri olan endarterektomi ise
%93’ltk erken donem ve %77- %85 arasinda degisen 3
yillik aciklik oranlari ile uygun hastalarda kullanilabilecek
tedavi secenegidir (10).

Colyak arter stenozu tedavisinde son yillarda gelistirilen
laparoskopik ydntemlerle de olumlu sonuclarin alindigina
yonelik calismalar mevcuttur (11).

Tedavi edilmeyen veya tanida ge¢ kalinan kronik mezen-
ter iskemili hastalarda %26- %66 oraninda akut iskemi
ve bagirsak infarktlsu gelisebildigi bildiriimistir (12). Séz
konusu klinik durumlarda mortalite oranlari %50’lere kadar
cikmakta olup acil cerrahi ve/veya revaskularizasyon endi-
kasyonu mevcuttur (13).

Sonug olarak karin agrisi etiyolojisi arastirilirken iskemiye
bagli semptomlarin olusabilecegdi akilda tutulmalidir. Endo-
vaskuler ydntemlere uygun olmayan ya da endovaskdler
islem yapilip ikincil girisim gereken hastalarda cerrahi teda-
Vi iyi bir secenektir.

Tesekkir
ok.
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Corresponding Author ABSTRACT

Mostafa Essam Eissa Since the spark of the recent Severe Acute Respiratory Syndrome CoronaVirus 2 (SARS-CoV-2), public

E-mail health concerns have motivated the accumulation of a vast amount of data about the Coronavirus
mostafaessameissa@yahoo.com Disease 2019 (COVID-19). The most important metrics for the pandemic progression are the recorded
cases and reported deaths datasets which were comprehensively collected pertaining to the outbreak.
The reliance on the census of morbidity and mortality lists solely appeared to be inadequate to assess
or forecast the disease. It is proposed that a significant extension of this data should be amended to be
much more useful for public health authorities and official organizations. It would be plausible to adopt
a practical use of quantitative metrics that could be easily understandable and applied for measuring
such a catastrophic pandemic. Three parameters that might be observed primarily involve assessing
the outbreak magnitude, rate of change with time and the degree of stability of the difference in the rate
of morbidities and mortalities at different intervals. In addition, empirical modeling implementation using
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Yakin zamanda ortaya cikan Siddetli Akut Solunum Sendromu CoronaVirus 2'nin (SARS-CoV-2)
patlak vermesinden bu yana, halk sagligi endiseleri, 2019 Koronavirtis Hastaligi (Covid-19) hakkinda
cok fazla veri toplanmasina neden olmustur. Pandeminin ilerleyigine iligkin en &énemli Olcutler,
salgina iliskin kapsamli bir sekilde toplanan kayitli vakalar ve bildirilen 6lim veri setleridir. Hastalgi
degerlendirmek veya 6ngérmek icin sadece morbidite ve mortalite sayilarina glivenmenin yetersiz
oldugu ortaya ¢cikmistir. Halk sagligi otoriteleri ve resmi kuruluglar icin ¢ok daha faydali olmasi icin
bu verilerin 6nemli bir uzantisinin degistiriimesi 6nerilmektedir. Boylesine yikici bir pandemiyi 6lcmek
icin kolayca anlasilabilecek ve uygulanabilecek niceliksel élgitlerin pratik bir kullanimini benimsemek
makul olacaktir. Gézlenebilecek baslica Gi¢c parametre, salginin biytkligind, zamanla degisim hizini
ve farkli araliklarla morbidite ve mortalite oranlarindaki farkin stabilite derecesini degerlendirmeyi igerir.
Ek olarak, kiimulatif gnlik veri setlerine gore salginin modelini tanimlamak i¢in en iyi egri uydurma
yaklagsimini kullanan ampirik modelleme uygulamasi gerceklestirilebilir.

Anahtar Sozciikler: SARS-CoV-2, vakalar, 6limler, modelleme, egri uydurma
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Quantitative Aspects in Outbreaks

The recent viral outbreak of Coronavirus disease 2019
(COVID-19) demonstrated a practical affliction for the entire
world and showed the unpreparedness of humanity to
confront more devastating and lethal pandemics (1). It is
proof of how the modern humanitarian is delicate despite
the astonishing advancement in science and technology,
in addition to almost every aspect of modern life. Despite
the withering consequences of the recent war in Ukraine
that sparked in 2022, especially on the world economy, the
effect of Severe Acute Respiratory Syndrome CoronaVirus
2 (SARS-CoV-2) is still influencing the world (2). The media
became somewhat distracted by the national and interna-
tional consequences of this genuinely horrible war - with
massive casualties - from the lasting creeping effect of this
global pandemic.

In the internet era, Coronavirus COVID-19 (2019-nCoV)
was subjected to extensive tracking, monitoring and record-
ing of both cases and deaths by many public health organi-
zations (3). Cumulative daily data could be easily deduced
provided timely and accurate data collection, and the lag
period before the emergence of the first reported deaths
behind the initially ever recorded cases attributed to the
Coronavirus infection could be easily calculated per each
country (4). However, reporting of the recorded datasets
alone provides little information for any crucial conclusions
to be derived. Amendment of the archived morbidity and
mortality censuses might be necessary to extract more
meaningful outcomes from these databases. Transforma-
tion of the numbers, modeling and derivatization should be
applied if more critical insight is needed (5).

We have suggested an initial visualization process be con-
ducted using run charts, trending or process-behavior plots
which might function as unique fingerprints for the progres-
sion of the epidemic waves in each geopolitical region or
country. Three-dimensional graphical methods could be
used as indispensable tools to monitor the progress of daily
cases and deaths with time (6). Logarithmic transformation
was adopted for the raw data to mitigate the dispersion and
scattering of the recorded points and hence decrease the
error factor in the presumed models. Moreover, there is a
strong correlation between cumulative morbidities and mor-
talities, especially the transformed census of ill-dead pop-
ulations (5). Morgan-Mercer-Flodin (MMF) model is best
described as the non-linear appropriate curve fitting over
the linear or polynomial regression for illness (x) versus
death (y) mathematical description.

Based on the cumulative population survey, the magnitude
and the number of outbreak waves could be deduced. Addi-
tionally, Modeling of the kinetics of the transformed cumula-
tive pandemic indices showed convenient-fitting non-linear
models in Table 1 for the major devastated countries (7,
8). Besides the MMF model (equation 1), the Exponential

Association (EA) (equation 2) was observed to a lesser
extent and the optimum correlation coefficient (r) and stan-
dard error (s) can be easily computed. The first-order deri-
vatization to show the change of the epidemic parameter
with time for both model types is shown by equations 3 and
4. The rate is projected into the dynamicity of the morbid-
ities and mortalities (Figure 1). They can be calculated for
short, medium and long-term outbreak levels. The degree of
the stability of the daily rates of cases and deaths could be
viewed also by estimating the acceleration or deceleration
over different time intervals to demonstrate the change in
the rates.

Table 1: Convenient-fit non-linear model for COVID-19 cases
and deaths.

Geographical Transformed Transformed
WHO Region Cumulative Morbidity Cumulative Mortality

USA Exponential Association Exponential Association

Brazil Morgan-Mercer-Flodin  Morgan-Mercer-Flodin

India Morgan-Mercer-Flodin  Morgan-Mercer-Flodin

Russia Exponential Association Morgan-Mercer-Flodin

UK Morgan-Mercer-Flodin  Morgan-Mercer-Flodin
Rate Change
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Figure 1: Change in morbidity and mortality rates with time
from COVID-19 in the main impact political WHO regions.
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With the previous argument, we can say that the pandemic
parameters of cases and deaths should be used by pub-
lic health authorities and organizations to evaluate several
important epidemic parameters (9). These metrics should
reflect not only the magnitude of the outbreak census but
also the rate of occurrence and the degree of change of
this rate with time (10). Thus, they can be used effectively
and quantitatively to assess the deterioration or improve-
ment of disease mitigation strategy chronologically, the
effectiveness or inefficiency of the containment measures
and comparison between different political regions, states
or districts. The comparison could be extended to different
WHO regions, countries and nations to spot locations that
need the greatest public health support and aid focus. The
confocal message of this letter can be generalized to the
epidemic as:

« Chronological pattern of the wave fingerprints within a
particular time frame.

Strong existence of a non-linear correlation between the
cases and deaths from the disease.

Non-linear suitable curve fitting model of Morgan-Mer-
cer-Flodin followed by Exponential Association.

The magnitude, rate and stability of the recorded met-
rics numbers are important parameters to be considered
in the quantitative evaluation of the outbreak.
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