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2015 yilindan itibaren Dergimizin yayin kurulunda gérev yapmis olan, istanbul Tip Fakdiltesi, Tip Tarihi ve Etik
Anabilim Dali Ogretim Uyemiz, Sayin Prof. Dr. Hakan ERTIN'i ani bir sekilde kaybettik.

Sayin Hocamizin hatirasina saygiyla, kendisinin yakin ¢alisma arkadasi, Tip Tarihi ve Etik Anabilim Dali Bagkani

Sayin Prof. Dr. ilhan ILKILIC'in yazisini yayimliyoruz.

Prof. Dr. Birsen KARAMAN
Editor

PROF. DR. HAKAN ERTIN'iN ARDINDAN...

Bir dostun vefatindan sonra onun hakkinda yazi yaz-
mak stphesiz her zaman zordur. Bu yazma eylemi
ozellikle son 14 yili yogun bir sekilde birlikte gecirdi-
giniz ve beraber ¢ok seyler yaptiginiz ve bircok seyi
paylastiginiz biriyse daha da zordur. O insanla birlikte
ge¢misinizden bazi parcalar kopar ve gider.

Prof. Dr. Hakan Ertin'le dmriniin son 14 yilini yogun
bir sekilde birlikte gegirdik. Bu zaman slreci icerisin-
de bende l¢ Hakan Ertin portresi kristallesmekte.
Birincisi bir aile ferdi olarak, ikincisi bir arkadas ve
bir dost olarak, t¢linclsu ise bir akademisyen ve ilim
adami olarak Hakan Ertin.

Onunla olan samimi bagimizdan dolayr onun aile
fertlerini tanima imkani buldum. O, hanimina cok
deger veren bir es, cocuklari icin kendi hayatini sekil-
lendirmis iyi bir baba idi. Aile fertlerinin Gziintlsy ve
derdi ayni zamanda onun UzlntUsi ve derdi idi. Hatta
kendi bagina gelmis kétl bir olaya aile fertleri Gzul-
digu icin daha ¢ok tzilebilen birisi idi. Ayni sekilde
kendisinin ve esinin akrabalarinin sorunlarnyla yakin-
danilgilenir, onlarin sorunlarini ¢cézmek icin ugrasir ve
bunun icin gereken zaman ve enerjiyi esirgemezdi.

Onun gller yizIGligu, mitevaziligi, samimi yaklasi-
mi onunla hemen arkadaslik kurabilmeyi kolaylasti-
ran en dnemli meziyetleri arasinda idi. insanlar arasi
iliskilerde karsisindakini kirmamaya énem verirdi. Sirf
karsisindakini kirmamak adina, sdylemek isteyip de
sdylemekten vaz gectigi cok seyler olmustur. Bu, bel-
ki kendisinin de nazik, ince ve hassas bir i¢ diinyasina
sahip olmasindan kaynaklaniyordu. O iyi bir arkadas,
uzun yollara ¢ikilabilecek bir yoldas ve kendisiyle agir
yukler kaldirlabilecek bir dosttu.

Onunla 2007 yilinda akademisyenlerin mutat tanisma
mekanlarindan olan uluslararasi bir kongrede tanis-
mistik. Yukarnida bahsedilen &zelliklerinden dolayi
hemen birbirimize kaynastik. Ondan sonra ben yurt

digsinda oldugum halde telefonla surekli ve dizen-
li konugmalarimizla aramizdaki ilmi ve insani baglar
glglendi. Bu bag o kadar gii¢ltu hale geldi ki, hem
sahsi, hem de aile olarak Almanya'da bir dizen kur-
mus olmama ragmen tekrar Turkiye'ye dénmeye ka-
rar vermeme cok etkili oldu. Buradaki ortak amacimiz
Ulkemiz icin kendi alanimizda guzel, faydali ve kalici
bilimsel calismalar yapmak, ilim dinyamizi ¢alisma-
larla zenginlestirip ileriye gotlrecek talebeler yetis-
tirmekti. 2012 yilinda istanbul Universitesi, istanbul
Tip Fakiltesi'nde goéreve baslamamdan sonra bu
hedefler i¢in birlikte olduk¢a yodun olan bir ¢alisma
maratonuna bagladik.

Hakan Hoca Universitede sadece kendisinden iste-
nileni yapip, maasini alan standart akademisyenler-
den degildi. O, 6grencilere dersleri iyi bir sekilde
vermek icin gayret sarf eden, dersi daha iyi anlatmak
icin farkli ydntemlere basvuran biriydi. Ogrencilerle
iligkilerini derslerin digina da tasir, onlarla sohbet
eder ve onlanin dertlerini dinlerdi. Bu &zelliklerinden
dolayi da 6grenciler tarafindan cok sevilirdi. istan-
bul Tip Fakiltesi'nden mezun olmakla évinir, bu
aidiyet duygusunu 6grencilere de 6zellikle birinci si-
niflara verdigi derslerde asilardi. Ozellikle lisansistii
ogrencileriyle daha siki bir iligki icinde olup onlar-
la yogun bir sekilde birlikte calisirdi. Bu calismalar,
ozellikle son zamanlarda ortak makale ve kitap calis-
malarina déonlsmusta.

Tip Tarihi ve Etik alani onun icin sadece bir meslek
alani degil, ayni zamanda dmrini vakfettigi bir alan-
di. Tip Tarihi'nde Osmanl Tip Tarihi ve fakiltemizin
tarihi, ilgi ve calisma alanlari arasindayd. istanbul Tip
Fakultesi'nin tarihine yapilan mesnetsiz son sahiplen-
melerle canla bagla savasti ve bu konuda yirittlen
hukuki streclere azami katki sagladi. Onun gayret ve
tegvikleriyle selefim olan sayin Prof. Dr. Nuran Yildi-
nm'in yazmis oldugu 'Tiphane-i Amire ve Mekteb-i
Tibbiye-yi Sahane'den istanbul Tip Fakiiltesi'ne adli



Istanbul Tip Fakiiltesi Dergisi

cok degerli kitap bu 'mesnedsiz tarih calmalarina’
kanaatimce bilimsel anlamda en iyi cevap olmustur.

Bilimsel olarak ilgilendigi ve calismalar yirattiga Tip
Etigi alanlar ise oldukca genisti. EditérlGguni yaptigi
son kitaplarinin basliklarina baktigimizda bu ilgi alan-
larinin genigliginin boyutunu gérebiliriz. Bu kitaplar
‘Tip ve Fetva', 'Hayat ne Zaman Baslar, ne Zaman
Biter', 'BuyUk Veri ve Etik', 'Bedene Yapilan Mida-
haleler', 'Prof. Dr. Nuran Yildinm Armagdan Kitabi' ve
'Health, Culture and the Human Body' basliklarini
taglyordu. Bu kitaplarin bircogunun editorliginde
dgrencilerinin de isminin editér olarak yer almasi, on-
larin yetismesine ve onlarin emeklerine duydugdu say-
ginin bir gostergesi olarak anlagiimalidir. Burada be-
lirtilmesi gereken hizinld bir durum ise tek telif eser
olarak kaleme aldigi '"Modern Tip ve Etik-1' kitabinin
basliginin bizlerde biraktigi beklenti ve heyecand.
Kitabin baslidindaki bir rakamini gérince bu kitap
serisinin devam etmesini Umit etmis ve beklemistik.
Ona ve biz okuyucularina nasip degilmis.

Hakan Hoca'nin ilim hayatinda siiphesiz BETIM (Be-
sikcizade Tip ve insani Bilimler Merkezi) énemli bir
yer tutar. Resmi olarak kurulusu 2012 olsa da BE-
TiM'in kurulus mazisi eskilere dayanir. Bu merkezde
tip, beseri ve sosyal bilimleri bir araya getirmis ve tib-
bin sorun alanlarnina diger disiplinlerden bakilmasini
amaclamistir. Alaninda ilk ve tek olan ve Hayat Saglik
ve Sosyal Hizmetler Vakfi binyesinde faaliyetlerde
bulunan bu sivil toplum &rgutd, ilgili alanda ¢ok sa-
yida bilimsel toplanti ve egitim faaliyetlerine ev sa-
hipligi yapmistir. Son 9 yil icerisinde Tip Tarihi ve Tip
Etiginin dinyada duayenleri diyebilecedimiz kisileri
misafir etmistir. Robert Veatch, John Harris, Darly Ma-
cer, Michael Thai, Dieter Birnbacher, Werner F. Kim-
mel, Heike Baranzke, Monika Bobbert ve Hans-Mar-
tin Sass gibi isimler bunlardan sadece bazilardir. Bu
ve diger énemli isimler BETIM'de sadece konferans
vermekle kalmamis, ayni zamanda 6grencilerle ta-
nismis, sohbet etmis ve onlarla samimi baglar kur-
mustur. Yine dgrencilere yonelik ¢alisma alanlarinda
cok sayida kurslar, seminerler ve tartisma toplantilar
diizenlenmistir. Ulkemiz agisindan yeni sayilabilecek
tim bu faaliyetlerde Hakan Hoca'nin hep bir motor
fonksiyonu olmustur. Bu arada gelecek kisilerin dog-
ru tespiti, seyahatin organizasyonu, kaynak bulma
gibi zor islerin Ustesinden gelen ozel yeteneklerini

de vurgulamak gerekir.

Suphesiz ilim dinyasinda yukarida bahsedilen &zel-
likleri tasimak gercek bir ilim adami olmayi gerektirir.
Hakan Hoca'nin gercek bir ilim adami oldugunu bir
animla paylagsmak isterim. Hakan Hoca 2019-2020
yillarinda ingiltere'nin Exeter Universitesi'nde TUBI-
TAK projesiyle 8 ayligina arastirma amach bulundu.
Bu yurt disi seyahatinin onu her yoniyle etkiledigini
ve bilimsel caligmalar ve egitim konusunda azmini
arttirdigina sahidim. Hakan Hoca'yla vefatindan dnce
neredeyse veda mahiyetinde iki uzun konusmamiz
oldu. Bu konusmalarin birinde tim hayatinda Exe-
ter Universitesi'nde gegirdigi giinlerinin hayatinin en
glzel glnlerinden oldugunu séylemisti. Eger bir kisi
ailesinden, sevdiklerinden ve vatanindan uzak kaldig
halde sadece daha cok okuyabildigi, yazabildigi ve
distnebildigi icin o zamani en glizel zaman adde-
diyorsa o kisi gercek ilim adamidir. iste boylesi bir
ilim adaminin tam verimli olacagi cagda hayata veda
etmesi hem arkadaslarini, dostlarini, hem meslektas-
larini ve 6grencilerini, hem de stiphesiz ailesini derin-
den etkilemis ve ziyadesiyle Gzmustur.

Prof. Dr. Hakan Ertin 15 Mart 2021 tarihinde bir kalp
krizi neticesinde hayatini kaybetti. Ertesi gin def-
ninden &nce kendisi icin Istanbul Tip Fakiiltesi'nde
dizenlenen anma toreni yapildi. EditérlGguni yap-
tigi ve ilim dinyasinda bir hayli ilgi gérmis olan bir
kitabi 'Hayat ne zaman baslar ne zaman biter' basli-
gini tagiyor. Torende bu kitaba atfen 'Hayat gercek
bir dostu tanidiginiz zaman baslar, hayat gergek bir
dostu kaybettiginiz zaman sona erer' demistim. Evet
aslinda hayatimizin icinde bircok hayatlar yasiyoruz.
Zaman gectik¢e bu ciimlenin dogrulugunu daha da
hissediyor insan.

O fedakar bir es ve baba, glzel ve nazik bir arkadas,
kaliteli bir ilim adamiyd.

Tam meyvelerini verecedi cagda aramizdan ayrildi ve
sevenlerini Gzdu.

Ardinda iyilik, gtizellik, nezaket, glizel 6grenciler ve
degerli ilmi eserler birakt.

Gule gule glizel insan!

Seni her daim hayirla anacagiz.

Duayla yad edecegiz ve mirasina sahip ¢ikacagiz.
Allah rahmet eylesin.

Mekanin cennet olsun.

ilhan ilkilic
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AMAC KAPSAM VE YAYIN STANDARTLARI

istanbul Tip Fakdltesi Dergisi (st Tip Fak Derg); bagim-
siz, dnyargisiz ve cift-kor hakemlik ilkeleri cercevesinde
yayin yapan Istanbul Universitesi, istanbul Tip Fakilte-
si'nin uluslararasi ve agik erisimli bilimsel yayin organidrr.
Dergi Ocak, Nisan, Temmuz ve Ekim aylarinda olmak
Uzere U¢ ayda bir yayinlanir ve dért sayida bir cildi ta-
mamlanir. Yayin dili ingilizce ve Tiirkge'dir.

istanbul Tip Fakiiltesi Dergisi (ist Tip Fak Derg), tibbin
tim alanlaninda klinik ve deneysel 6zgiin arastirmalar,
ender gorilebilecek olgu sunumlar, kendi alaninda
uluslararasi literatlirde saygin bir yere sahip davetli arag-
tincilann yaptigr derleme makaleleri ve editore mektup-
lar yayinlamaktadir. Orijinal metot gelistirme, yeni bir gi-
risim teknigi ve orijinal ¢alismalarin 6n sonuclarini iceren
kisa raporlara da dergide yer verilmektedir.

Derginin hedef kitlesi; saglik alanindaki tim disiplinler-
de ¢alisan hekimler ve akademisyenlerdir.

Derginin editorlik ve yayin strecleri International Com-
mittee of Medical Journal Editors (ICMJE), World Asso-
ciation of Medical Editors (WAME), Council of Science
Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE) ve Na-
tional Information Standards Organization (NISO) orga-
nizasyonlarinin kilavuzlarina uygun olarak bicimlendiril-
mistir ve Principles of Transparency and Best Practice in
Scholarly Publishing (doaj.org/bestpractice) ilkelerine
uygun olarak yuritilmektedir.

Istanbul Tip Fakdiltesi Dergisi (ist Tip Fak Derg), Web of
Science-Emerging Sources Citation Index ve TUBITAK
ULAKBIM TR Dizin tarafindan indekslenmektedir.

Makale degerlendirme ve yayin iglemleri icin yazarlar-
dan Ucret talep edilmemektedir.

Derginin tiim masraflari istanbul Universitesi tarafindan
kargilanmaktadir.

Dergide yayinlanan makalelerde ifade edilen go-
riisler ve fikirler istanbul Tip Fakiiltesi Dergisi Editér,
Editor Yardimailar, Yayin Kurulu ve Yayincisinin degil,
yazar(lar)in bakis acilarini yansitir. Editor, Editor Yar-
dimcilan, Yayin Kurulu ve Yayinci bu gibi durumlar icin
hi¢ bir sorumluluk ya da yikimlilik kabul etmemek-
tedir. Yayinlanan icerik ile ilgili tim sorumluluk yazar-
lara aittir.

Yayinlanan tim icerige Ucretsiz olarak erisilebilir.

Editor: Birsen Karaman

Adres: istanbul Universitesi, istanbul Tip Fakiiltesi
Dekanlgi, Turgut Ozal Cad. 34093 Capa, Fatih,
istanbul, Turkiye

Tel.: +90 212 414 21 61

E-posta: itfdergisi@istanbul.edu.tr

Yayinci: istanbul Universitesi Yayinevi

Adres: istanbul Universitesi Merkez Kampusu,
34452 Beyazit, Fatih, istanbul, Turkiye

Tel.: +90 212 440 00 00

Faks: +90 212 217 22 92
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AIMS SCOPE AND PUBLICATION STANDARDS

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded
peer-review principles. The journal is the official
publication of Istanbul University, Istanbul Faculty of
Medicine and it is published quarterly on January,
April, July and October. The publication languages
of the journal are English and Turkish.

Journal of Istanbul Faculty of Medicine (J st
Faculty Med) aims to contribute to the literature by
publishing manuscripts at the highest scientific level
on all fields of medicine. The journal publishes original
experimental and clinical research articles, reports of
rare cases, reviews articles by invited researchers who
have a reputable place in the international literature
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Istanbul Tip Fakiiltesi Dergisi

YAZARLARA BILGI

istanbul Tip Fakdltesi Dergisi (Ist Tip Fak Derg); ba-
gimsiz, ényargisiz ve cift-kdr hakemlik ilkeleri cerce-
vesinde yayin yapan Istanbul Universitesi, istanbul Tip
Fakdltesi'nin uluslararasi ve acik erisimli bilimsel yayin
organidir. Dergi Ocak, Nisan, Temmuz ve Ekim aylarin-
da olmak Uzere g ayda bir yayinlanir ve dort sayida
bir cildi tamamlanir. Yayin dili ingilizce ve Tiirkge'dir.

Istanbul Tip Fakiiltesi Dergisi (ist Tip Fak Derg), tib-
bin tim alanlarinda klinik ve deneysel 6zgiin aras-
tirmalar, ender gorilebilecek olgu sunumlar, kendi
alaninda uluslararasi literattrde saygin bir yere sahip
davetli arastiricilarin yaptigi derleme makaleleri ve
editore mektuplar yayinlamaktadir. Orijinal metot
gelistirme, yeni bir girisim teknigi ve orijinal calisma-
larin 6n sonuglarini iceren kisa raporlara da dergide
yer verilmektedir.

EDITORYAL POLITIKALAR VE HAKEM SURECI

Derginin editorlik ve yayin stregleri International
Committee of Medical Journal Editors (ICMJE), Wor-
|d Association of Medical Editors (WAME), Council of
Science Editors (CSE), Committee on Publication Et-
hics (COPE), European Association of Science Editors
(EASE) ve National Information Standards Organiza-
tion (NISO) organizasyonlarinin kilavuzlarina uygun
olarak bicimlendirilmistir ve Principles of Transparen-
cy and Best Practice in Scholarly Publishing (doaj.org/
bestpractice) ilkelerine uygun olarak yuritilmektedir.

Ozgiinlitk, yiiksek bilimsel kalite ve atif potansiyeli bir
makalenin yayina kabulli icin en énemli kriterlerdir.
Gonderilen yazilarin daha dnce bagka bir elektronik ya
da basili dergide, kitapta veya farkli bir mecrada su-
nulmamis ya da yayinlanmamis olmasi gerekir. Toplan-
tilarda sunulan calismalar icin, sunum yapilan organi-
zasyonun tam adi, tarihi, sehri ve Ulkesi belirtilmelidir.

istanbul Tip Fakiiltesi Dergisi'ne génderilen tiim
makaleler cift-kor hakem degerlendirme stirecinden
gecmektedir. Tarafsiz dederlendirme surecini sad-
lamak icin her makale alanlarinda uzman en az iki
dis-bagimsiz hakem tarafindan degerlendirilir. Dergi
Yayin Kurulu Uyeleri tarafindan génderilecek makale-
lerin degerlendirme suregleri, davet edilecek dis ba-
gimsiz editérler tarafindan yonetilecektir. Butliin ma-
kalelerin karar verme slreclerinde nihai karar yetkisi

Editordedir.

Klinik ve deneysel calismalar, ilag arastirmalari ve bazi
olgu sunumlari icin World Medical Association Dec-
laration of Helsinki “Ethical Principles for Medical
Research Involving Human Subjects”, (amended in
October 2013, www.wma.net) ¢ercevesinde hazirlan-
mis Etik Komisyon raporu gerekmektedir. Gerekli go-
rilmesi halinde Etik Komisyon raporu veya esdegeri
olan resmi bir yazi yazarlardan talep edilebilir. insan-
lar Gzerinde yapilmis deneysel calismalarin sonucla-
rini bildiren yazilarda, calismanin yapildigr kisilere
uygulanan prosedurlerin niteligi timuyle agiklandik-
tan sonra, onaylarinin alindigina iliskin bir agiklama-
ya metin icinde yer verilmelidir. Hayvanlar tzerinde
yapilan calismalarda ise agr, aci ve rahatsizlik veril-
memesi icin yapilmis olanlar acik olarak makalede
belirtilmelidir. Hasta onamlari, Etik Kurul raporunun
alindigi kurumun adi, onay belgesinin numarasi ve
tarihi ana metin dosyasinda yer alan Gereg¢ ve Yon-
tem basligi altinda yazilmalidir. Hastalarin kimlikleri-
nin gizliligini korumak yazarlarin sorumlulugundadir.
Hastalarin kimligini acida cikarabilecek fotograflar
icin hastadan ya da yasal temsilcilerinden alinan im-
zali izinlerin de génderilmesi gereklidir.

Butlin makalelerin benzerlik tespiti denetimi, iThenti-
cate yazilimi araciligiyla yapilmaktadir.

Yayin Kurulu, dergimize génderilen calismalar hak-
kindaki intihal, atif manipulasyonu ve veri sahteciligi
iddia ve stupheleri kargisinda COPE kurallarina uygun
olarak hareket edecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan énerilen yazarlik kosullarini kargilama-
st gerekmektedir.

ICMJE, yazarlarin asadidaki 4 kosulu karsilamasini

onermektedir:

1. Calismanin konseptine/tasarimina; ya da ¢alisma
icin verilerin toplanmasina, analiz edilmesine ve
yorumlanmasina énemli katki saglamis olmak;

2. Yazi taslagini hazirlamis ya da énemli fikirsel iceri-
gin elestirel incelemelerini yapmis olmak;

3. Yazinin yayindan 6nceki son halini gézden gecir-

mis ve onaylamis olmak;

. Calismanin herhangi bir boliminin gecerliligi ve
dogruluguna iliskin sorularin uygun sekilde sorus-
turuldugunun ve ¢éziimlendiginin garantisini ver-
mek amaciyla ¢alismanin her yéninden sorumlu
olmayi kabul etmek.
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Bir yazar, calismada katki sagladigr kisimlarin sorum-
lulugunu almasina ek olarak, diger yazarlarin calis-
manin hangi kisimlarindan sorumlu oldugunu da ta-
nimlayabilmelidir. Ayrica,her yazar digerlerinin katki
bitinlugine glven duymalidir.

Yazar olarak belirtilen her kisi yazarligin dért kosulunu
karsilamalidir ve bu dért kosulu karsilayan her kisi ya-
zar olarak tanimlanmalidir. Dért kriterin hepsini karsi-
lamayan kisilere makalenin baslik sayfasinda tesekkir
edilmelidir.

Yazarlik haklarina uygun hareket etmek ve hayalet ya
da lGtuf yazarligin 6nlenmesini saglamak amaciyla
sorumlu yazarlar makale yikleme strecinde

http://jmed.istanbul.edu.tr/tr/content/makale-gon-
derme-kilavuzu/makale-gonderme-kilavuzu

adresinden erisilebilen Yazar Katki Formu’nu imzala-
mali ve taranmig versiyonunu yaziyla birlikte génder-
melidir. Yayin Kurulu’nun gdnderilen bir makalede
“|Gtuf yazarlik” oldugundan stiphelenmesi durumun-
da s6éz konusu makale degerlendirme yapilmaksi-
zin reddedilecektir. Makale gonderimi kapsaminda;
sorumlu yazar makale gdénderim ve degerlendirme
strecleri boyunca yazarlik ile ilgili tim sorumlulugu
kabul ettigini bildiren kisa bir &n yazi géndermelidir.

Istanbul Tip Fakiiltesi Dergisi, génderilen makalele-
rin degerlendirme surecine dahil olan yazarlarin ve
bireylerin, potansiyel ¢ikar catismasina ya da dnyargi-
ya yol acabilecek finansal, kurumsal ve diger iliskiler
dahil mevcut ya da potansiyel ¢ikar catismalarini be-
yan etmelerini talep ve tesvik eder.

Bir calisma icin bir birey ya da kurumdan alinan her
turld finansal destek ya da diger destekler Yayin Kuru-
lu'na beyan edilmeli ve potansiyel ¢ikar ¢atigmalarini
beyan etmek amaciyla ICMJE Potansiyel Cikar Catis-
malar Formu katki saglayan tim yazarlar tarafindan
ayn ayn doldurulmalidir. Editér, yazarlar ve hakemler
ile ilgili potansiyel ¢ikar catismasi vakalari derginin
Yayin Kurulu tarafindan COPE ve ICMJE rehberleri
kapsaminda ¢ozilmektedir.

Derginin Yayin Kurulu, itiraz ve sikayet vakalarini, COPE
rehberleri kapsaminda isleme almaktadir. Yazarlar,
itiraz ve sikayetleri icin dogrudan Yayincilik Birimi ile
temasa gecebilirler. Ihtiyac duyuldugunda Yayin Ku-

rulu'nun kendi icinde ¢ézemedigi konular icin tarafsiz
bir temsilci atanmaktadir. Itiraz ve sikayetler icin karar
verme slreclerinde nihai karari Bag Editor verecektir.

istanbul Tip Fakdiltesi Dergisi her makalenin
http://jmed.istanbul.edu.tr/tr/content/makale-gon-
derme-kilavuzu/makale-gonderme-kilavuzu
adresinden erisebilecediniz Telif Hakki Devir Formu ile
beraber gonderilmesini talep eder. Yazarlar, basili ya da
elektronik formatta yer alan resimler, tablolar ya da diger
her turll icerik dahil daha énce yayinlanmis iceridi kulla-
nirken telif hakki sahibinden izin almalidirlar. Bu konuda-
ki yasal, mali ve cezai sorumluluk yazarlara aittir.

Dergide yayinlanan makalelerde ifade edilen gorusler
ve fikirler istanbul Tip Fakiiltesi Dergisi Editér, Editér
Yardimcilar, Yayin Kurulu ve Yayincisinin degil, yazar(lar)
in bakis acilariniyansitir. Editor, Editor Yardimeilar, Yayin
Kurulu ve Yayinci bu gibi durumlar icin hi¢ bir sorumlu-
luk ya da yikimlulik kabul etmemektedir. Yayinlanan
icerik ile ilgili tim sorumluluk yazarlara aittir.

MAKALE HAZIRLAMA

Makaleler, ICMJE-Recommendations for the Con-
duct, Reporting, Editing and Publication of Scholarly
Work in Medical Journals (updated in December 2015
- http://www.icmje.org/icmje-recommendations.pdf)
ile uyumlu olarak hazirlanmalidir. Randomize ¢alisma-
lar CONSORT, gozlemsel calismalar STROBE, tanisal
degerli caligmalar STARD, sistematik derleme ve me-
ta-analizler PRISMA, hayvan deneyli calismalar ARRIVE
ve randomize olmayan davranis ve halk saghguyla ilgili
calismalar TREND kilavuzlarina uyumlu olmalidir.

Makaleler sadece
http://jmed.istanbul.edu.tr/tr/content/makale-gon-
derme-kilavuzu/makale-gonderme-kilavuzu
adresinde yer alan derginin online makale yikleme
ve degerlendirme sistemi UGzerinden gonderilebilir.
Diger mecralardan gonderilen makaleler degderlen-
dirilmeye alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina uy-
gunludu ilk olarak Yaymncilik Birimi tarafindan kontrol
edilecek, dergi yazim kurallarina uygun hazirlanma-
mis makaleler teknik dizeltme talepleri ile birlikte
yazarlarina geri goénderilecektir.
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Yazarlarin; Telif Hakki Devir Formu, Yazar Formu ve IC-
MJE Potansiyel Cikar Catismalarn Formu’nu (bu form,
tim yazarlar tarafindan doldurulmalidir) ilk génderim
sirasinda online makale sistemine yiklemeleri gerek-
mektedir. Bu formlara http://jmed.istanbul.edu.tr/
tr/content/makale-gonderme-kilavuzu/makale-gon-
derme-kilavuzu adresinden erisilebilmektedir.

Kapak sayfasi: Gonderilen tim makalelerle birlikte
ayr bir kapak sayfasi da gonderilmelidir. Bu sayfa;

- Makalenin Tiirkce ve ingilizce bashgini ve 50 ka-
rakteri gecmeyen Tiirkce ve ingilizce kisa baslidi-
ni,

- Yazarlarin isimlerini, kurumlarini, egitim derece-
lerini ve ORCID numaralarini

- Finansal destek bilgisi ve diger destek kaynaklari
hakkinda detayli bilgiyi,

- Sorumlu yazarin ismi, adresi, telefonu (cep tele-
fonu dahil), faks numarasi ve e-posta adresini,

- Makale hazirlama slrecine katkida bulunan ama
yazarlik kriterlerini kargilamayan bireylerle ilgili
bilgileri icermelidir.

Ozet: Editére Mektup tiiriindeki yazilar diginda kalan
tiim makalelerin Tiirkge ve ingilizce &zetleri olmali-
dir. Ozgiin Arastirma makalelerinin ézetleri “Amac”,
"Gere¢ ve Yontem”, “Bulgular”ve “Sonug” alt bas-
liklarini icerecek bicimde hazirlanmalidir. Olgu sunu-
mu ve derleme tiiriindeki yazilarin Ozet bdlimleri alt
baglk icermemelidir.

Anahtar sézciikler: Tim makaleler en az 3 en fazla 6
anahtar kelimeyle birlikte génderilmeli, anahtar soz-
cukler 6zetin hemen altina yazilmaldir. Kisaltmalar
anahtar sozclk olarak kullanilmamalidir. Anahtar soz-

ctkler National Library of Medicine (NLM) tarafindan
hazirlanan Medical Subject Headings (MeSH) verita-
banindan secilmelidir.

Makale Tiirleri

Ozgiin aragtirma: Ana metin “Giris”, “Gereg ve Yon-
tem”, "Bulgular”ve “Tartisma”alt bagliklarini icerme-
lidir. Ozgiin Arastirmalarla ilgili kisitlamalar icin liitfen
Tablo 1'i inceleyiniz.

Sonucu desteklemek icin istatistiksel analiz genellikle
gereklidir. Istatistiksel analiz, tibbi dergilerdeki ista-
tistik verilerini bildirme kurallarina gére yapilmalidir
(Altman DG, Gore SM, Gardner MJ, Pocock SJ. Sta-
tistical guidelines for contributors to medical jour-
nals. Br Med J 1983: 7; 1489-93). istatiksel analiz ile
ilgili bilgi, Yontemler blimu icinde ayn bir alt baglk
olarak yazilmali ve kullanilan yazilim kesinlikle tanim-
lanmalidir.

Birimler, uluslararasi birim sistemi olan International
System of Units (SI)'a uygun olarak hazirlanmadir.

Editéryel yorum: Dergide yayinlanan bir arastir-
manin, o konunun uzmani olan veya Ust dizeyde
degerlendirme yapan bir hakemi tarafindan kisaca
yorumlanmasi amacini tasimaktadir. Yazarlari, dergi
tarafindan secilip davet edilir. Ozet, anahtar sézcik,
tablo, sekil, resim ve diger gorseller kullaniimaz.

Davetli derleme: Yazinin konusunda birikimi olan ve
bu birikimleri uluslararasi literatire yayin ve atif sayisi
olarak yansimis uzmanlar tarafindan hazirlanmis da-
vetli yazilar degerlendirmeye alinir. Bir bilgi ya da ko-
nunun klinikte kullanilmasi igin vardigi son dizeyi an-
latan, tartisan, degerlendiren ve gelecekte yapilacak

Tablo 1. Makale tirleri igin kisitlamalar

Sdzciik Ozet Kaynak Tablo
Makale tiirii limiti sdzciik limiti limiti limiti Resim limiti
Ozglin Arastirma 3500 250 (Alt baslikl) 50 6 7 ya da toplamda 15 gorsel
Davetli Derleme 5000 250 50 6 10 ya da toplamda 20 gorsel
Olgu Sunumu 1000 200 15 Tabloyok  10vyadatoplamda 20 gorsel
Editore Mektup 500 Uygulanamaz 5 1 1
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olan caligmalara yon veren bir formatta hazirlanmali-
dir. Ana metin “Giris”, "Klinik ve Arastirma Etkileri”
ve "Sonuc” boélimlerini icermelidir. Davetli Derleme
turiindeki yazilarla ilgili kisitlamalar icin litfen Tablo
1"i inceleyiniz.

Olgu sunumu: Olgu sunumlari igin sinirli sayida yer
ayrlmakta ve sadece ender gorllen, tani ve tedavisi
gli¢ olan hastaliklarla ilgili, yeni bir yontem 6neren,
kitaplarda yer verilmeyen bilgileri yansitan, ilgi ¢ekici
ve 6gretici 6zelligi olan olgular yayina kabul edilmek-
tedir. Ana metin; "Giris”, “Olgu Sunumu”, “Tartisma”
ve Sonug” alt bagliklarini icermelidir. Olgu Sunumla-
nyla ilgili kisitlamalar icin IGtfen Tablo 1'i inceleyiniz.

Editére mektup: Dergide daha &nce yayinlanan bir
yazinin énemini, gdzden kacan bir ayrintisini ya da
eksik kisimlarini tartisabilir. Ayrica derginin kapsami-
na giren alanlarda okurlarin ilgisini ¢cekebilecek ko-
nular ve &zellikle egitici olgular hakkinda da Editore
Mektup formatinda yazilar yaymnlanabilir. Okuyucular
da yayinlanan yazilar hakkinda yorum iceren Editore
Mektup formatinda yazilarini sunabilirler. Ozet, anah-
tar sozclk, tablo, sekil, resim ve diger gorseller kul-
lanilmaz. Ana metin alt basliksiz olmalidir. Hakkinda
mektup yazilan yayina ait cilt, yil, sayi, sayfa numara-
lar, yazi bashdi ve yazarlann adlar agik bir sekilde be-
lirtilmeli, kaynak listesinde yazilmali ve metin icinde
atifta bulunulmalidir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi son-
rasinda sunulmali, ana metin icerisindeki gecis sira-
larina uygun olarak numaralandirlmadir. Tablolarin
Uzerinde tanimlayici bir baglik yer almali ve tablo
icerisinde gecen kisaltmalann acilimlar tablo altina
tanimlanmalidir. Tablolar Microsoft Office Word dos-
yasl! icinde “Tablo Ekle” komutu kullanilarak hazirlan-
mali ve kolay okunabilir sekilde diizenlenmelidir. Tab-
lolarda sunulan veriler ana metinde sunulan verilerin
tekrar olmamali; ana metindeki verileri destekleyici
nitelikte olmalidir.

Resim ve resim altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG
formatinda) ayri dosyalar halinde sisteme yiklenme-
lidir. Gorseller bir Word dosyasi dokiimani ya da ana
dokiiman icerisinde sunulmamalidir. Alt birimlere ay-

rlan gorseller oldugunda, alt birimler tek bir gorsel
icerisinde verilmemelidir. Her bir alt birim sisteme ayn
bir dosya olarak yiklenmelidir. Resimler alt birimleri
belli etme amaciyla etiketlenmemelidir (a, b, ¢ vb.).
Resimlerde altyazilar desteklemek icin kalin ve ince
oklar, ok baslar, yildizlar, asteriksler ve benzer isa-
retler kullanilabilir. Makalenin geri kalaninda oldugu
gibi resimler de kor olmalidir. Bu sebeple, resimler-
de yer alan kisi ve kurum bilgileri de kérlestiriimelidir.
Gorsellerin minimum ¢6zUnirliga 300 DPI olmalidir.
Degerlendirme surecindeki aksakliklar énlemek icin
gonderilen butin gorsellerin ¢dzUnlrligu net ve bo-
yutu biylik (minimum boyutlar 100x100 mm) olmali-
dir. Resim altyazilari ana metnin sonunda yer almalidir.

Makale icerisinde gegen tim kisaltmalar, ana metin
ve Ozette ayri ayn olmak Uzere ilk kez kullanildiklari
yerde tanimlanarak kisaltma tanimin ardindan paran-
tez icerisinde verilmelidir.

Ana metin icerisinde cihaz, yazilim, ilag vb. Grinler-
den bahsedildiginde Grintn ismi, Ureticisi, Gretildigi
sehir ve Ulke bilgisini iceren Grln bilgisi parantez icin-
de verilmelidir; “Discovery St PET/CT scanner (Gene-
ral Electric, Milwaukee, WI, USA)".

Tum kaynaklar, tablolar ve resimlere ana metin icin-
de uygun olan yerlerde sirayla numara verilerek atif
yapilmalidir.

Ozgiin arastirmalarin kisitlamalari, engelleri ve yeter-
sizliklerinden Sonug paragrafi dncesi “Tartisma” bo-
limiinde bahsedilmelidir.

REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini génderir-
ken, ana metin Uzerinde yaptiklarn degisiklikleri isa-
retlemeli, ek olarak, hakemler tarafindan dne surilen
onerilerle ilgili notlarini “Hakemlere Cevap” dosya-
sinda géndermelidir. Hakemlere Cevap dosyasinda
her hakemin yorumunun ardindan yazarin cevabi gel-
meli ve degisikliklerin yapildigi satir numaralar da ay-
rica belirtilmelidir. Revize makaleler karar mektubunu
takip eden 30 giin icerisinde dergiye génderilmelidir.
Makalenin revize versiyonu belirtilen sire icerisinde
ylklenmezse, revizyon secenedi iptal olabilir. Yazar-
larin revizyon igin ek sireye ihtiya¢c duymalar duru-
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munda uzatma taleplerini ilk 30 giin sona ermeden
dergiye iletmeleri gerekmektedir.

Yayina kabul edilen makaleler dil bilgisi, noktalama
ve bicim agisindan kontrol edilir. Yayin streci tamam-
lanan makaleler, yayin planina dahil edildikleri sayiyla
birlikte yayinlanmadan &nce erken cevrimici forma-
tinda dergi web sitesinde yayina alinir. Kabul edilen
makalelerin baskiya hazir PDF dosyalar sorumlu ya-
zarlara iletilir ve yayin onaylarinin 2 gin icerisinde
dergiye iletilmesi istenir.

KAYNAKLAR

Atif yapilirken en son ve en gincel yayinlar tercih
edilmelidir. Atif yapilan erken cevrimici makalelerin
DOI numaralari mutlaka saglanmalidir. Kaynaklarin
dogrulugundan yazarlar sorumludur. Dergi isimleri
Index Medicus/Medline/PubMed’de yer alan dergi
kisaltmalarr ile uyumlu olarak kisaltiimalidir. Alti ya da
daha az yazar oldugunda tim yazar isimleri listelen-
melidir. EGer 7 ya da daha fazla yazar varsa ilk 6 yazar
yazildiktan sonra “et al.” konulmalidir. Ana metinde
kaynaklara atif yapilirken parantez icinde Arap ra-
kamlar kullanilmalidir. Farkli yayin tirleri icin kaynak
stilleri asagidaki 6rneklerde sunulmustur:

Dergi makalesi: Blasco V, Colavolpe JC, Antonini
F, Zieleskiewicz L, Nafati C, Albanése J, et al. Long-
term outcome in kidney recipients from donors tre-
ated with hydroxyethylstarch 130/0.4 and hydroxyet-
hylstarch 200/0.6. Br J Anaesth 2015;115(5):797-8.

Kitap bélimi: Sherry S. Detection of thrombi. In:
Strauss HE, Pitt B, James AE, editors. Cardiovascular
Medicine. St Louis: Mosby; 1974.p.273-85.

Tek yazarh kitap: Cohn PF. Silent myocardial ische-
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Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) is an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded peer-
review principles. The journal is the official publication
of Istanbul Faculty of Medicine of Istanbul University
and it is published quarterly on January, April, July
and October. The publication languages of the
journal are English and Turkish.

Journal of Istanbul Faculty of Medicine (J Ist Facul-
ty Med) aims to contribute to the literature by pub-
lishing manuscripts at the highest scientific level on
all fields of medicine. The journal publishes original
experimental and clinical research articles, reports
of rare cases, reviews articles by invited researchers
who have a reputable place in the international liter-
ature in their field, and letters to the editors as well
as brief reports on a recently established method or
technique or preliminary results of original studies
related to all disciplines of medicine from all coun-
tries.

EDITORIAL POLICIES AND PEER REVIEW PROCESS

The editorial and publication processes of the jour-
nal are shaped in accordance with the guidelines of
the International Council of Medical Journal Editors
(ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the
Committee on Publication Ethics (COPE), the Euro-
pean Association of Science Editors (EASE), and Na-
tional Information Standards Organization (NISO).
The journal conforms to the Principles of Transpar-
ency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice).

Originality, high scientific quality, and citation poten-
tial are the most important criteria for a manuscript
to be accepted for publication. Manuscripts submit-
ted for evaluation should not have been previously
presented or already published in an electronic or
printed medium. The journal should be informed of
manuscripts that have been submitted to another
journal for evaluation and rejected for publication.
The submission of previous reviewer reports will ex-
pedite the evaluation process. Manuscripts that have
been presented in a meeting should be submitted

with detailed information on the organization, includ-
ing the name, date, and location of the organization.

Manuscripts submitted to Journal of Istanbul Faculty
of Medicine will go through a double-blind peer-re-
view process. Each submission will be reviewed by
at least two external, independent peer reviewers
who are experts in their fields in order to ensure an
unbiased evaluation process. The editorial board will
invite an external and independent editor to manage
the evaluation processes of manuscripts submitted
by editors or by the editorial board members of the
journal. The Editor in Chief is the final authority in the
decision-making process for all submissions.

An approval of research protocols by the Ethics Com-
mittee in accordance with international agreements
(World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving
Human Subjects,” amended in October 2013, www.
wma.net) is required for experimental, clinical, and
drug studies and for some case reports. If required,
ethics committee reports or an equivalent official
document will be requested from the authors. For
manuscripts concerning experimental research on
humans, a statement should be included that shows
that written informed consent of patients and vol-
unteers was obtained following a detailed explana-
tion of the procedures that they may undergo. For
studies carried out on animals, the measures taken
to prevent pain and suffering of the animals should
be stated clearly. Information on patient consent, the
name of the ethics committee, and the ethics com-
mittee approval number should also be stated in the
Materials and Methods section of the manuscript. It
is the authors’ responsibility to carefully protect the
patients’ anonymity. For photographs that may re-
veal the identity of the patients, signed releases of
the patient or of their legal representative should be
enclosed.

All submissions are screened by a similarity detection
software (iThenticate by CrossCheck).

In the event of alleged or suspected research mis-
conduct, e.g., plagiarism, citation manipulation, and
data falsification/fabrication, the Editorial Board will
follow and act in accordance with COPE guidelines.
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Each individual listed as an author should fulfill the
authorship criteria recommended by the Internation-
al Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends
that authorship be based on the following 4 criteria:

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

2 Drafting the work or revising it critically for import-
ant intellectual content; AND

3 Final approval of the version to be published;
AND

4 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.

In addition to being accountable for the parts of the
work he/she has done, an author should be able to
identify which co-authors are responsible for specific
other parts of the work. In addition, authors should
have confidence in the integrity of the contributions
of their co-authors.

All those designated as authors should meet all four
criteria for authorship, and all who meet the four cri-
teria should be identified as authors. Those who do
not meet all four criteria should be acknowledged in
the title page of the manuscript.

Journal of Istanbul Faculty of Medicine requires cor-
responding authors to submit a signed and scanned
version of the authorship contribution form (avail-
able for download through http://jmed.istanbul.
edu.tr/en/content/manuscript-submission-guide/
manuscript-submission-guide) during the initial
submission process in order to act appropriately on
authorship rights and to prevent ghost or honorary
authorship. If the editorial board suspects a case of
"qgift authorship,” the submission will be rejected
without further review. As part of the submission of
the manuscript, the corresponding author should
also send a short statement declaring that he/she
accepts to undertake all the responsibility for author-
ship during the submission and review stages of the
manuscript.

Journal of Istanbul Faculty of Medicine requires and
encourages the authors and the individuals involved
in the evaluation process of submitted manuscripts
to disclose any existing or potential conflicts of inter-
ests, including financial, consultant, and institutional,
that might lead to potential bias or a conflict of in-
terest. Any financial grants or other support received
for a submitted study from individuals or institutions
should be disclosed to the Editorial Board. To dis-
close a potential conflict of interest, the ICMJE Po-
tential Conflict of Interest Disclosure Form should be
filled in and submitted by all contributing authors.
Cases of a potential conflict of interest of the editors,
authors, or reviewers are resolved by the journal’s Ed-
itorial Board within the scope of COPE and ICMJE
guidelines.

The Editorial Board of the journal handles all ap-
peal and complaint cases within the scope of COPE
guidelines. In such cases, authors should get in di-
rect contact with the editorial office regarding their
appeals and complaints. When needed, an ombud-
sperson may be assigned to resolve cases that can-
not be resolved internally. The Editor in Chief is the
final authority in the decision-making process for all
appeals and complaints.

Journal of Istanbul Faculty of Medicine requires
each submission to be accompanied by a Copyright
Transfer Form (available for download at http://
jmed.istanbul.edu.tr/en/content/manuscript-sub-
mission-guide/manuscript-submission-guide).
When using previously published content, including
figures, tables, or any other material in both print
and electronic formats, authors must obtain per-
mission from the copyright holder. Legal, financial
and criminal liabilities in this regard belong to the
author(s).

Statements or opinions expressed in the manuscripts
published in Journal of Istanbul Faculty of Medicine
reflect the views of the author(s) and not the opinions
of the editors, the editorial board, or the publisher;
the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materi-
als. The final responsibility in regard to the published
content rests with the authors.



Istanbul Tip Fakiiltesi Dergisi

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance
with ICMJE-Recommendations for the Conduct, Re-
porting, Editing, and Publication of Scholarly Work
in Medical Journals (updated in December 2015 -
http://www.icmje.org/icmje-recommendations.pdf).
Authors are required to prepare manuscripts in accor-
dance with the CONSORT guidelines for randomized
research studies, STROBE guidelines for observa-
tional original research studies, STARD guidelines for
studies on diagnostic accuracy, PRISMA guidelines for
systematic reviews and meta-analysis, ARRIVE guide-
lines for experimental animal studies, and TREND
guidelines for non-randomized public behavior.

Manuscripts can only be submitted through the
journal’s online manuscript submission and evalua-
tion system, available at http://jmed.istanbul.edu.
tr/en/content/manuscript-submission-guide/manu-
script-submission-guide Manuscripts submitted via
any other medium will not be evaluated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the
editorial office staff will ensure that the manuscript
has been prepared and submitted in accordance
with the journal’s guidelines. Submissions that do not
conform to the journal’s guidelines will be returned
to the submitting author with technical correction
requests.

Authors are required to submit the following:

e Copyright Transfer Form,

e Author Form and ICMJE Potential Conflict of In-
terest Disclosure Form (should be filled in by all
contributing authors) during the initial submission.
These forms are available for download at http://
jmed.istanbul.edu.tr/en/content/manuscript-sub-
mission-guide/manuscript-submission-guide

Title page: A separate title page should be sub-
mitted with all submissions and this page should in-
clude:

e The full title of the manuscript as well as a short
title (running head) of no more than 50 characters,

XVl

Name(s), affiliations, highest academic degree(s)

and ORCID ID(s) of the author(s),

e Grant information and detailed information on
the other sources of support,

e Name, address, telephone (including the mobile
phone number) and fax numbers, and email ad-
dress of the corresponding author,

e Acknowledgment of the individuals who contrib-

uted to the preparation of the manuscript but who

do not fulfil the authorship criteria.

Abstract: A Turkish and an English abstract should
be submitted with all submissions except for Letters
to the Editor. Submitting a Turkish abstract is not
compulsory for international authors. The abstract of
Original Articles should be structured with subhead-
ings (Objective, Materials and Methods, Results, and
Conclusion). Abstracts of Case Reports and Reviews
should be unstructured. Please check Table 1 below
for word count specifications.

Keywords: Each submission must be accompanied by
a minimum of three to a maximum of six keywords for
subject indexing at the end of the abstract. The key-
words should be listed in full without abbreviations.
The keywords should be selected from the National
Library of Medicine, Medical Subject Headings data-
base (http://www.nlm.nih.gov/mesh/MBrowser.html).

Manuscript types

Original articles: This is the most important type of
article since it provides new information based on
original research. The main text of original articles
should be structured with Introduction, Material and
Method, Results, Discussion, and Conclusion sub-
headings. Please check Table 1 for the limitations for
Original Articles.

Statistical analysis to support conclusions is usually
necessary. Statistical analyses must be conducted
in accordance with international statistical report-
ing standards (Altman DG, Gore SM, Gardner MJ,
Pocock SJ. Statistical guidelines for contributors to
medical journals. Br Med J 1983: 7; 1489-93). Infor-
mation on statistical analyses should be provided
with a separate subheading under the Materials and
Methods section and the statistical software that was
used during the process must be specified.
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Units should be prepared in accordance with the In-
ternational System of Units (SI).

Editorial comments: Editorial comments aim to
provide a brief critical commentary by reviewers with
expertise or with high reputation in the topic of the
research article published in the journal. Authors are
selected and invited by the journal to provide such
comments. Abstract, Keywords, and Tables, Figures,
Images, and other media are not included.

Invited review articles: Invited reviews prepared by
authors who have extensive knowledge on a partic-
ular field and whose scientific background has been
translated into a high volume of publications with
a high citation potential are welcomed. The invited
reviews should describe, discuss, and evaluate the
current level of knowledge of a topic in clinical prac-
tice and should guide future studies. The main text
should contain Introduction, Clinical and Research
Consequences, and Conclusion sections. Please
check Table 1 for the limitations for Invited Review
Articles.

Case reports: There is limited space for case reports
in the journal and reports on rare cases or condi-
tions that constitute challenges in diagnosis and
treatment, those offering new therapies or revealing
knowledge not included in the literature, and inter-
esting and educative case reports are accepted for
publication. The text should include Introduction,
Case Presentation, Discussion, and Conclusion sub-
headings. Please check Table 1 for the limitations for
Case Reports.

Letters to the editor: This type of manuscript
discusses important parts, overlooked aspects, or
lacking parts of a previously published article. Ar-
ticles on subjects within the scope of the journal
that might attract the readers’ attention, partic-
ularly educative cases, may also be submitted in
the form of a “Letter to the Editor.” Readers can
also present their comments on the published
manuscripts in the form of a “Letter to the Editor.”
Abstract, Keywords, and Tables, Figures, Images,
and other media should not be included. The text
should be unstructured. The manuscript that is be-
ing commented on must be properly cited within
this manuscript.

Tables

Tables should be included in the main document,
presented after the reference list, and they should
be numbered consecutively in the order they are
referred to within the main text. A descriptive title
must be placed above the tables. Abbreviations
used in the tables should be defined below the ta-
bles by footnotes (even if they are defined within
the main text). Tables should be created using the
“insert table” command of the word processing
software and they should be arranged clearly to
provide easy reading. Data presented in the tables
should not be a repetition of the data presented
within the main text but should be supporting the
main text.

Figures and figure legends
Figures, graphics, and photographs should be sub-
mitted as separate files (in TIFF or JPEG format)

Table 1. Limitations for each manuscript type

Abstract Reference
Type of manuscript  Word limit word limit limit Table limit Figure limit
Original Article 3500 250 (Structured) 50 6 7 or tatal of 15 images
Invited Review Article 5000 250 50 6 10 or total of 20 images
Case Report 1000 200 15 No tables 10 or total of 20 images
Technical Note 1500 No abstract 15 No tables 10 or total of 20 images
Letter to the Editor 500 No abstract 5 1 1

XV
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through the submission system. The files should
not be embedded in a Word document or the main
document. When there are figure subunits, the sub-
units should not be merged to form a single im-
age. Each subunit should be submitted separately
through the submission system. Images should not
be labeled (a, b, ¢, etc.) to indicate figure subunits.
Thick and thin arrows, arrowheads, stars, asterisks,
and similar marks can be used on the images to
support figure legends. Like the rest of the submis-
sion, the figures too should be blind. Any informa-
tion within the images that may indicate an individ-
ual or institution should be blinded. The minimum
resolution of each submitted figure should be 300
DPI. To prevent delays in the evaluation process, all
submitted figures should be clear in resolution and
large in size (minimum dimensions: 100 x 100 mm).
Figure legends should be listed at the end of the
main document.

All acronyms and abbreviations used in the manu-
script should be defined at first use, both in the ab-
stract and in the main text. The abbreviation should
be provided in parentheses following the definition.

When a drug, product, hardware, or software pro-
gram is mentioned within the main text, product
information, including the name of the product, the
producer of the product, and city and the country of
the company (including the state if in USA), should
be provided in parentheses in the following format:
“Discovery St PET/CT scanner (General Electric, Mil-
waukee, WI, USA)”

All references, tables, and figures should be referred
to within the main text, and they should be num-
bered consecutively in the order they are referred to
within the main text.

Limitations, drawbacks, and the shortcomings of
original articles should be mentioned in the Discus-
sion section before the conclusion paragraph.

REVISIONS

When submitting a revised version of a paper, the
author must submit a detailed “Response to the re-
viewers” that states point by point how each issue

raised by the reviewers has been covered and where
it can be found (each reviewer's comment, followed
by the author’s reply and line numbers where the
changes have been made) as well as an annotated
copy of the main document. Revised manuscripts
must be submitted within 30 days from the date of
the decision letter. If the revised version of the manu-
script is not submitted within the allocated time, the
revision option may be canceled. If the submitting
author(s) believe that additional time is required,
they should request this extension before the initial
30-day period is over.

Accepted manuscripts are copy-edited for grammar,
punctuation, and format. Once the publication pro-
cess of a manuscript is completed, it is published on-
line on the journal's webpage as an ahead-of-print
publication before it is included in its scheduled is-
sue. A PDF proof of the accepted manuscript is sent
to the corresponding author and their publication
approval is requested within 2 days of their receipt
of the proof.

REFERENCES

While citing publications, preference should be giv-
en to the latest, most up-to-date publications. If an
ahead-of-print publication is cited, the DOl number
should be provided. Authors are responsible for the
accuracy of references. Journal titles should be ab-
breviated in accordance with the journal abbrevia-
tions in Index Medicus/ MEDLINE/PubMed. When
there are six or fewer authors, all authors should be
listed. If there are seven or more authors, the first
six authors should be listed followed by “et al.” In
the main text of the manuscript, references should
be cited using Arabic numbers in parentheses. The
reference styles for different types of publications are
presented in the following examples.
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ABSTRACT

Objective: In this study, we aimed to determine the character-
istics of COVID-19 pneumonia patients, and also predict factors
affecting the severity of the disease.

Methods: This is a retrospective, single-center study. Hospital-
ized COVID-19 pneumonia patients aged over 18 years between
March 19 2020, and May 19" 2020 were included in the study.
The demographic, and clinical characteristics of patients, and
factors associated with severe COVID-19 were analyzed. Mul-

OZET

Amag: Bu calismada COVID-19 pnémonili hastalarinin &zellik-
lerini ve ayni zamanda hastaligin siddetini etkileyen faktorleri
belirlemeyi amagladik.

Gereg ve Yéntem: Calismamiz tek merkezli, retrospektif bir ca-
lismadir. Calismaya 19 Mart - 19 Mayis 2020 tarihlerinde hastane-
de yatan, 18 yas ve Ustl, COVID-19 pnémonili hasta dahil edildi.
Hastalarin demografik, klinik 6zellikleri ve siddetli COVID-19 ile
iliskili faktorler analiz edildi. Siddetli COVID-19'u 6ngéren faktér-
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tivariate logistic regression analysis was performed to evaluate
the factors predicting the severity of COVID-19.

Results: A total of 228 patients with COVID-19 pneumonia were
recorded. The mean age of the patients was 51+19 years, and
136 (59.6%) were men. Of the patients, 47.4% had at least one
comorbidity. Intensive care unit (ICU) admission, and mortality
were detected in 29 (12.7%), and in 17 (7.5%) patients respective-
ly. No mortality was detected in non-severe disease. Our results
revealed that dyspnea (OR:7.449 95% Cl 2.444-22.708, p<0.001),
fatigue (OR:5.968 96% Cl 2.155-16.526, p:0.001), elevation of
LDH (OR: 4.288 95% Cl 1.109-16.584, p:0.035) and elevation of
D-dimer (OR:3.242 95% CI 1.106-9.501, p:0.032) levels at ad-
mission were major independent predicting factors for severe
COVID-19 disease.

Conclusion: Dyspnea, fatigue, elevation of LDH and D-dimer
levels are closely related to severe disease in COVID-19. In addi-
tion to typical pneumonia signs, fatigue, LDH, and D-dimer can
be used as valuable indicators at admission for distinguishing
severe COVID-19 pneumonia patients in the early stage. There-
fore, this may lead to improved outcomes in patients hospital-
ized with COVID-19.

Keywords: COVID-19, pneumonia, clinical characteristics, se-
verity, predicting factors

leri degerlendirmek icin cok degiskenli lojistik regresyon analizi
yapildi.

Bulgular: COVID-19 pnémonisi olan toplam 228 hasta kay-
dedildi. Hastalarin ortalama yasi 51+19 yildi, 136'si (%59,6)
erkekti. Hastalarin %47,4'inde en az bir komorbidite vardi.
Yogun bakim (initesine (YBU) yatis ve dlim sirasiyla 29 (%12,7)
ve 17 (%7,5) hastada tespit edildi. Agir olmayan hastalarda
Slim tespit edilmedi. Basvuru anindaki dispne (OR:7,449 %95
Cl 2,444-22,708, p<0,001), halsizlik (OR:5,968 %95 ClI 2,155-
16,526, p:0,001), LDH yiksekligi (OR:4,288 %95 CI 1,109-
16,584, p:0,035) ve D-dimer yuksekligi (OR:3,242 %95 ClI
1,106-9,501, p:0,032) siddetli COVID-19 hastalidi i¢in baslica
bagimsiz 6ngdrici faktorlerdi.

Sonug: Dispne, halsizlik, LDH ve D-dimer seviyelerinin yikselme-
si siddetli COVID-19 ile yakindan iliskilidir. Tipik pnémoni belirti-
lerine ek olarak, agir COVID-19 pnémonili hastalari erken evrede
ayirt etmek icin basvuru sirasindaki halsizlik, LDH ve D-dimer
degerli géstergeler olarak kullanilabilir Bagvuruda bu gosterge-
leri degerlendirmek COVID-19 ile hastaneye yatirilan hastalarda
daha iyi sonuglara yol acabilir.

Anahtar Kelimeler: COVID-19, pnémoni, klinik dzellikler, hasta-
lik siddeti, belirleyici faktorler

INTRODUCTION

The Coronavirus Disease 2019 (COVID-19) is a respiratory
tract disease, whose common symptoms include fever,
cough, dyspnea, fatigue and myalgia, which are similar to
those of SARS and MERS (1). The World Health Organiza-
tion (WHO) declared the COVID-19 outbreak caused by
the SARS-CoV-2 virus a pandemic on 11 March, 2020 (2).
The first COVID-19 case was also detected on 11 March,
2020 in Turkey (3). Starting in Wuhan, Hubei Province,
China, the global dissemination rate has accelerated,
and community spread is ongoing in many countries and
there were 37,326,080 confirmed cases and 1,073,973
deaths worldwide as of August 30%, 2020 (4). The to-
tal number of patients in Turkey was 335,533, the total
number of deaths reached 8,837 on the same date (5).
SARS-CoV-2 can cause mild, moderate, severe or critical
COVID-19 symptoms. Although most infections are not
severe, patients with severe or critical disease are more
common among hospitalized patients. COVID-19 has
caused hospitalization, readmission and mortality partic-
ularly among older adults, and has become a major pub-
lic health issue (6, 7).

Mus is a small city on the east of Turkey with a popula-
tion of 408,809. The city has a second-line hospital. We
hospitalized our first COVID-19 patient on March 19 in
Mus, and after this date, the number of cases gradually
increased. In this clinical study we aimed to evaluate the
epidemiological, clinical, laboratory and radiological fea-
tures of adult COVID-19 patients who were hospitalized

in a second-line hospital as well as to determine the risk
factors affecting the severity of the disease in patients.

MATERIALS AND METHODS

Study design and participants

Our research was designed as a retrospective, descrip-
tive single center study. COVID-19 was diagnosed on the
basis of COVID-19 guide by the Turkish Ministry of Health
which is updated in the process (first version was pub-
lished in January 2020 under the title '2019-nCoV Guide')
(8). Hospitalized pneumonia cases aged over 18 years be-
tween 19.03.2020-19.05.2020 were included in the study.
Not all cases were laboratory-confirmed. Some cases
were radiologically compatible with COVID-19. Outpa-
tients, asymptomatic patients and radiologically uncon-
firmed patients were excluded. Written informed consent
was waived in light of the urgent need to collect the data.
This study was approved by the Ethics Committee of Ela-
zig Firat University (30 June 2020, 2020/10-04).

Data collection

Researchers collected data from patients’ electronic
medical records. The epidemiological data, exposure
history, symptoms and signs, laboratory results, under-
lying comorbidities, thorax computerized-tomography
(CT) scans, real-time PCR (RT-PCR) detection results, ther-
apies applied for COVID-19, survival data, and length of
hospital stay were obtained and recorded in the study
forms. Symptoms, signs, laboratory data and thorax CT
scans of the patients were collected at admission.
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Study definitions and grading criteria for COVID-19
A laboratory-confirmed case was defined as a positive
result on RT-PCR for the presence of SARS-CoV-2 in both
nasal and pharyngeal swab specimens. Measurement of
body temperature over the forehead above 37.7°C was
considered as fever. A lymphocyte count less than 1,000/
pL was evaluated as lymphopenia. People who had close
contact with a COVID-19 patient in the last 14 days were
considered as exposed patients. Abnormal laborato-
ry results were determined in accordance with the ref-
erence ranges in the hospital laboratory. According to
WHO COVID-19 guide; patients were divided into three
groups as moderate pneumonia, severe pneumonia,
and critical disease based on patients’ symptoms, signs,
laboratory and imaging results at admission (9). Moder-
ate pneumonia is defined as the clinical signs of pneu-
monia (fever, cough, dyspnea) but no signs of severe
pneumonia, including SpO2>90% on room air. Severe
pneumonia is defined as clinical signs of pneumonia in
addition to one of the following: respiratory rate over 30
breaths/min, severe respiratory distress, or SpO2<90%
on room air. COVID-19 patients with acute respiratory
distress syndrome (ARDS), sepsis and septic shock were
considered as critical patients. Patients with moderate
pneumonia were considered as non-severe, patients
with severe pneumonia and critical disease were con-
sidered as having severe disease in the comparison of
patients’ data. Thorax CT findings of COVID-19 patients
were classified as typical, indeterminate and atypical ap-
pearance in accordance with the recommendations of
the American College of Radiology (10). All thorax CT
scans were re-evaluated by the radiologist and recorded
again according to this classification. The mortality was
defined as all-cause in-hospital death.

Laboratory confirmation

Microbiological diagnosis of COVID-19 was performed
by both nasal and pharyngeal sampling. Bio-speedy viral
nucleic acid buffer (Bioeksen R&D Technologies Ltd, Tur-
key) was used for nucleic acid extraction from viral trans-
port media. Bio-Rad CFX Connect RT- PCR detection sys-
tem (California, USA) device and Bio-speedy COVID-19
RT-PCR detection kit (Bioeksen R&D Technologies Ltd,
Turkey) was used for the RT-PCR process. The kit man-
ufacturer’s instructions were followed for the extraction,
and PCR processes.

Statistical analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) 21 (IBM Corp.,
Armonk, NY, USA). Categorical variables were reported
as percentages and compared using the Chi-square test,
and the Fisher's Exact test. Continuous variables were
presented as meanststandard deviations (SDs). When
measurements were normally distributed, an indepen-
dent group t-test was used. Otherwise, the Mann-Whit-

ney U test was used. A logistic regression was used to
explore the predicting factors associated with the severe
disease. Categorical variables with p<0.05 in univariate
analyses were entered into multivariate logistic regres-
sion models. Odds ratios and 95% confidence intervals
were calculated for independent variables. A p value of
<0.05 was considered statistically significant.

RESULTS

Demographic and clinical characteristics

Between March 19, 2020, and May 19*, 2020, 277 pa-
tients were hospitalized with COVID-19, and 228 patients
met the inclusion criteria. The mean age of the patients
was 51+19 years, and 59.6% were male. The most com-
mon symptoms were cough (60.5%), dyspnea (46.1%),
fatigue (35.1%) and fever (31.1%). Of the patients, 28.1%
had a history of contact with a COVID-19 patient, and
15.8% of the patients had travel history in the last 14 days.
One hundred and eight patients (47.4%) had at least one
comorbidity. Hypertension and diabetes mellitus (DM)
were the most common comorbidities with a rate of
28.5%, and 15.8% respectively. One hundred and seventy
one of the 228 patients (75%) had moderate pneumonia,
41 patients (18%) had severe pneumonia, and 16 patients
(7%) had critical disease. The CURB-65 score of 49 pa-
tients (21.5%) was two and above. Mean age and rate
of the patients over 65 years old were higher in severe
patient group (p<0.001). In addition, comorbidities of
severe patients were significantly higher (p<0.001). The
detailed demographic and clinical characteristics and
comparison of the patients’ data are shown in Table 1.

Laboratory and radiologic findings

At admission, elevation of CRP (77.6%), LDH (65.9%) and
D-dimer (48.8%) levels were the prominent abnormal
laboratory parameters in patients. Lymphopenia, throm-
bocytopenia, anemia, elevation of C-reactive protein
(CRP), D-dimer, ferritin, procalcitonin, creatinine, lactate
dehydrogenase (LDH) and creatine phophokinase (CPK)
were found to be significant in severe disease. The rate
of COVID-19 diagnosis with RT-PCR was 44.7%. RT-PCR
tests of 145 patients have been performed in our hospital
since April 13t 2020. The quantification cycle (Cq) results
of 82 patients with positive COVID-19 RT-PCR were also
evaluated. No significant difference was found in terms
of PCR positivity rate and mean Cq values in the compar-
ison of severe and non-severe patients. Thorax CT was
performed for all patients, and 64.9% had typical thorax
CT findings in terms of COVID-19. The remaining pa-
tients had atypical and indeterminate thorax CT findings.
The detailed laboratory and radiologic findings of the pa-
tients are shown in Table 2.

Treatment, prognosis and clinical outcomes
Hydroxychloroquine (94.3%) as an antiviral therapy, azith-
romycin (84.6%) as an antibiotic therapy, and low-molecu-
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Table 1: Demographic, clinical characteristics and outcomes of the patients with non-severe and severe disease
Patients with Patients with

Total patient . . P
(n= 228) non-severe disease severe disease value
(n=171) (n=57)
Age (mean=SD) 51.26+19.60 47.30+18.85 63.14+16.99 <0.001
>65 years (n,%) 73 (32%) 42 (24.6%) 31 (54.4%) <0.001
Male gender (n,%) 136 (59.6%) 104 (60.8%) 32 (56.1%) 0.533
Symptoms (n,%)
Fever 71 (31.1%) 50 (29.2%) 21 (36.8%) 0.283
Cough 138 (60.5%) 98 (57.3%) 40 (70.2%) 0.085
Dyspnea 105 (46.1%) 62 (36.3%) 43 (75.4%) <0.001
Fatigue 80 (35.1%) 47 (27 .5%) 33(57.9%) <0.001
Myalgia 29 (12.7%) 19 (11.1%) 10 (17.5%) 0.207
Sore throat 22 (9.6%) 18 (10.5%) 4 (7%) 0.437
Headache 16 (7%) 16 (9.4%) 0 0.014
Nasal discharge 5(2.2%) 4(2.3%) 4 (1.8%) 1
Diarrhea 3(1.3%) 2 (1.2%) 1(1.8%) 1
Anosmia 7 (3.1%) 6 (3.5%) 1(1.8%) 0.683
Palpitation 8 (3.5%) 8 (4.7%) 0 0.206
Confusion 6 (2.6%) 4 (2.3%) 2 (3.5%) 0.641
Comorbidity (at least one) (n,%) 108 (47.4%) 66 (38.6%) 42 (73.7%) <0.001
Hypertension 65 (28.5%) 37 (21.6%) 28 (49.1%) <0.001
Diabetes mellitus 36 (15.8%) 19 (11.1%) 17 (29.8%) 0.001
Chronic obstructive pulmonary disease 31 (13.6%) 17 (9.9%) 14 (24.6%) <0.005
Coronary artery disease 19 (8.3%) 13 (7.6%) 6 (10.5%) 0.580
Heart failure 15 (6.6%) 8 (4.7%) 7 (12.3%) 0.062
Asthma 11 (4.8%) 9 (5.3%) 2 (3.5%) 0.735
Chronic kidney disease 10 (4.4%) 3(1.8%) 7 (12.3%) 0.003
Malignancy 9 (3.9%) 4 (2.3%) 5 (8.8%) 0.045
Obesity 5(2.2%) 2 (1.2%) 3(5.3%) 0.101
Organ transplantation 1(0.4%) 1(0.6%) 0 1
Other immunosuppressive conditions 1(0.4%) 0 1(1.8%) 0.250
CURB-65 (n, %)
0-1 179 (78.5%) 155 (90.6%) 24 (42.1%) <0.001
>2 49 (21.5%) 16 (9.4%) 33(57.9%) <0.001
Close contact with COVID-19 patient (n,%) 64 (28.1%) 44 (25.7%) 20 (35.1%) 0.173
Travel history (n,%) 26 (15.8%) 24 (14%) 12 (21%) 0.207
Duration of hospitalization, days 7.44+519 5.94+0.21 11.96+1.00 <0.001
(mean=SD)
Intensive care support (n, %) 29 (12.7%) 3(1.8%) 26 (45.6%) <0.001
Mechanical ventilation (n,%) 18 (7.9%) 0 18 (31.6%) <0.001
Mortality (n,%) 17 (7.5%) 0 17 (29.8%) <0.001
Oxygen support at discharge (n,%) 15(7.1%) 8 (4.7%) 7 (17.5%) 0.011

lar-weight-heparin (LMWH) (68%) as a supportive therapy  therapy in 6 patients and convalescent plasma therapy
were the most frequently used medical therapies for our  in 12 patients. These supportive therapies, favipravir,
hospitalized COVID-19 patients. We used tocilizumab lopinavir/ritonavir, antibiotics, corticosteroids, LMWH
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Table 2: Laboratory and radiologic findings of the patients with non-severe and severe disease

Patients with Patients with

To(t:|=pza2ti8e)nt non-severe disease severe disease va’l:)ue
(n=171) (n=57)

PCR positivity (n, %) 102 (44.7%) 75 (43.9%) 27 (47 .4%) 0.645
Cq value (mean+SD) 32.97+6.71 32.84+6.49 33.34+7.49 0.967

Neutrophil/lymphocyte ratio (NLR) 4.98+6.11 4.35+4.87 6.87+8.62 0.026

(mean=SD)

Abnormal laboratory results (n,%)
Leukocyte >11,000 cell/ul 49/228 (21.5%) 32 (18.7%) 17 (29.8%) 0.077
Neutrophil >7,800 (cell/ul) 46/228(20.2%) 30 (17.5%) 16 (28.1%) 0.086
Lymphocyte <1,000 (cell/pl) 46/228 (20.2%) 29 (17%) 17 (29.8%) 0.036
Platelet <142,000 (cell/ul) 27/228 (11.8%) 14 (8.2%) 13 (22.8%) 0.003
Hemoglobin <12 (g/dL) (female) <13.5 (g/ 44/228 (19.3%) 25 (14.6%) 19 (33.3%) 0.002

dL) (male)
CRP >5 (mg/L) 177/228 (77 .6%) 125 (73.1%) 52 (91.2%) 0.004
D-dimer >500 (ug/L) 103/211 (48.8%) 62 (40%) 41 (73.2%) <0.001
Ferritin >322 (ng/mL) 38/181 (21%) 20 (14.8%) 18 (39.1%) <0.001
Procalsitonin >0.50 (ng/mL) 23/204 (11.3%) 10 (6.6%) 13 (24.5%) <0.001
Fibrinogen >450 (mg/dL) 11/123 (8.9%) 5(6.1%) 6 (14.6%) 0.118
Creatinine >1.2 (mg/dL) 27/228 (11.8%) 13 (7.6%) 14 (24.6%) 0.001
AST >40 (U/L) 35/228 (15.4%) 24 (14%) 11 (19.3%) 0.340
ALT >41 (U/L) 31/228 (13.6%) 22 (12.9%) 9 (15.8%) 0.577
LDH >225 (U/L) 149/226 (65.9%) 99 (58.6%) 50 (87.7%) <0.001
CPK >190 (U/L) 43/223 (19.3%) 26 (15.6%) 17 (30.4%) 0.015
Troponin >0.06 (ng/mL) 10/205 (4.9%) 6 (4%) 4 (7.4%) 0.315
Triglyceride >150 mg/dL 45/160 (28.1%) 31 (26.5%) 14 (32.6%) 0.450

Classification of thorax CT (n, %)
Typical 148 (64.9%) 107 (62.6%) 41 (71.9%) 0.200
Atypical 30 (13.2%) 24 (14%) 65 (10.5%) 0.497
Undetermined 50 (21.9%) 40 (23.4%) 10 (17.5%) 0.355

and dipiridamol were highly used in severe disease
(p<0.05). Four patients who had received tocilizumab
and five patients who had received convalescent plasma
therapy died. Oxygen supportive therapy was required in
76 patients (33.3%). Twenty nine patients (12.7%) required
intensive care support, 18 (7.9%) required mechanical
ventilation, and 17 (7.5%) died (Table 1). The mean age
of the deceased patients was 72 years. All deceased pa-
tients except two had comorbidities. These two patients
were aged 73 and 92 years with no previous comorbidi-
ties. Fifteen patients (7.1%) were discharged with oxygen
support. Patients with non-severe disease had no hospi-
tal-mortality in this study. The detailed medical and sup-
portive therapies of the patients are shown in Table 3.
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Multivariate analysis for the disease severity

In the multivariate analysis, dyspnea (OR:7.449 (95% ClI
2.444-22.708), p<0.001), fatigue (OR:5.968 (95% CI 2.155-
16.526), p:0.001), elevation of LDH (OR:4.228 (95% CI
1.109-16.584), p:0.035) and D-dimer (OR:3.442 (95% CI
1.106-9.501), p:0.032) were found as the predicting fac-
tors for severe disease (Table 4).

DISCUSSION

To our knowledge, this is the first study to evaluate the
outcomes of COVID-19 pneumonia in a second-line hos-
pital in Turkey. In the multivariate analysis, dyspnea, fa-
tigue, D-dimer level, and LDH level were the major inde-
pendent predictors for the disease severity of COVID-19.
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Table 3: Medical and supportive therapies of the
patients

Table 4: Multivariate analysis of predicting factors for
severe disease in COVID-19

Total patient

p Odds

o,
(n=228) value ratio 95%Cl
Therapies (n,%) Age (265 years) 0223  2.035 0.649-6.378
Oxygen supportive therapy 76 (33.3%) Dyspnea <0.001 7.449 2.444-
Hydroxychloroquine 215 (94.3%) 22.708
. . o Fatigue 0.001 5.968 2.155-
Favipravir 48 (21.1%) 16.526
H - H H O,
Lopinavir/ritonavir 6 (2.6%) Hypertension 0154 0388 0.106-1426
HYH O,
Oseltamivir 72(31.6%) Diabetes mellitus 0070 3306 0.908-12.036
H 1 O,
Azithromycin 193 (84.6%) Chronic obstructive 0672 1320 0.365-4.776
Other antibiotics 54 (23.7%) pulmonary disease
Tocilizumab 6 (2.6%) Chronic kidney dis- 0.661  1.738 0.146-20.622
Corticosteroid 5(2.2%) ease
Convalescent plasma 12 (5.3%) Malignancy 0.451 2782  0.195-39.681
Low molecular weight heparin 155 (68%) l-yr*l‘l?k;)ocyte <1,000 0.917 0941 0.301-2.944
ce
Dipiridamol 27 (11.8%) H
Platelet <142,000 0.277 2120 0.547-8.222
[1/ul
Both clinical signs, and laboratory parameters have a sig- (cell/u ‘
nificant role in predicting disease severity. Hemoglobin <12 (g/ 0187 2213  0.681-7.190
dL) (female), <13.5(g/
The incidence of severe and critically ill patients was db) (male)
higher than the incidence in similarly designed studies CRP >5 (mg/L) 0.540 0.646 0.160-2.616
(11-13). This can be explained by the fact that, unlike oth- Procalcitonin >0.50 0260 2284  0.542-9 625
ers, mild patients without pneumonia were not included
[ dy. Th io of th i d (ng/mb)
in our study. The ratio of the patients aged over 65 years o i 300 (v o/ml) 0307 1.855  0.567-6.071
was also higher than the ratio in previous studies, which
scrutinized clinical outcomes of the patients from China D-dimer >500 (pg/L)  0.032 3.242 1.106-9.501
and Turkey (11-14). The mean age of the patients and the Creatinine >1.2 (mg/ 0.733  1.298 0.290-5.811
ratio of the patients’ aged over 65 years were found to be dL)
significantly higher in patients with severe disease sim- LD H>225 (U/L) 0.035 4.288 1.109-
ilar to other studies (11, 14, 15). The disease was more 16.584
common in men, as in the studies in which hospitalized CPK 190 (U/L) 0913 1067 0.334-3.404

COVID-19 patients were evaluated (7, 15, 16).

Cough, dyspnea, and fatigue were prominent symptoms
at admission; however, fever (31.1%) and lymphopenia
(20.2%) were not detected at a high rate unlike other
studies (14-16). The reason of the low frequency of fe-
ver may be due to previously used antipyretic drugs and
also we did not record fever data during hospitalization.
Low incidence of lymphopenia can be explained by the
genetic factors of the people living in this region and
variability of their immune response against the disease.
Pollitt et al., indicated in a review that the relationship be-
tween genetic susceptibility to SARS-CoV-2 and disease
severity was still in its infancy, and further studies may
clarify this issue (17). Also, this result may be misleading
because only the number of lymphocytes at admission
was analyzed.
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Mean duration of hospitalization, comorbidity, dyspnea
and fatigue incidence were found to be significantly high-
er in patients with severe disease (p<0.001). Comorbidity
was previously found to be associated with poorer clinical
outcomes, and mortality (11, 15, 16, 18, 19). The higher in-
cidence of patients with at least one comorbidity may have
caused high mortality in this study. In similarly designed
studies, mortality was found to be lower. This result was
not consistent with our findings. However, this could be
due to the fact that they included the patients without
pneumonia in their analyses and also the comorbidity rate
was lower in these studies (14, 15). Hypertension and dia-
betes mellitus were the leading comorbidities in our study
as shown in previous studies, also the frequency of chronic
obstructive pulmonary disease (COPD) was higher than all
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of these (11, 13, 16, 19-22). Unlike other studies, the fre-
quency of obesity and malignancy was lower (7, 23-25).

The CURB-65 score is a clinical prediction rule that has
been validated for predicting mortality in community-ac-
quired pneumonia. In our study, CURB-65 was associat-
ed with severe disease in COVID-19. This score was also
found to be associated with a poor outcome in COVID-19
pneumonia previously (26). However, the role of this scor-
ing in making the decision of hospitalization is still con-
troversial, therefore further studies are needed (27).

Close contact with a COVID-19 patient was present in
28.1% of the patients, and household contact was de-
tected in 18.8% of patients. This data suggests that vi-
rus transmission within the family is substantial and that
some measures should continue at home throughout the
pandemic in suspicion of illness.

Hospital mortality rates in Wuhan, China were between
3.7-28.2% when the outbreak first emerged (15, 16). A re-
port from ltaly showed that in-hospital mortality rate was
11.9% between June and August 2020 (28). The mortality
rate was reported as 21%. Also, the mortality in patients
receiving mechanical ventilation was reported as 88.1%
in another study involving 5,700 patients in New York, US
(7). These studies have significantly higher mortality rates
compared with the rates in our study. As we have men-
tioned before, age and comorbidity are the factors which
affect the mortality. Also, unlike the situation in many oth-
er countries, the number of cases did not overload the
capacity of healthcare services in Turkey and it is still easy
to reach medical care.

In a meta-analysis, Henry and et al. summarized laborato-
ry changes in patients with severe or fatal COVID-19 (29).
They recommended close monitoring of leukocyte count,
lymphocyte count, platelet count, IL-6 and serum ferritin as
markers for potential progression to critical illness. Except
IL-6 level, we were able to evaluate other biomarkers, and
ten of them were found to be significant in severe disease.
LDH level was found as an independent predicting factor
for the severity and mortality of COVID-19 previously (30,
31). In addition, researchers indicated that LDH level can
be used to monitor the treatment response in COVID-19
pneumonia (32). Fatigue was identified as the prognostic
symptom of COVID-19 patients in a study which evaluated
655 laboratory-confirmed COVID-19 cases (33). In addi-
tion, dyspnea and elevation of D-dimer were also found as
predicting factors in disease severity previously (23, 34-37).
All of these are similar to our results.

This study has some limitations. Our data was collected
retrospectively, and the number of cases was lower. We
only collected the clinical characteristics and laboratory
data at hospital admission. Changes in laboratory pa-
rameters and disease signs during hospitalization were

not mentioned in the study. In addition, some patients
were discharged with oxygen and LMWH therapy, but we
do not have clinical information about the long-term fol-
low-up of these patients.

In conclusion, we summarized the outcomes of the pa-
tients with COVID-19 pneumonia in the first two months of
the pandemic in Turkey and compared the characteristics
of the patients according to disease severity. All current
therapies that could be applied to COVID-19 patients in
line with the recommendations of the Turkish Ministry
of Health were successfully applied in our hospital. Dys-
pnea, fatigue, increased D-dimer and LDH were found as
independent predictors of severe disease in COVID-19
in multivariate analysis. Not only lymphocyte count and
D-dimer but also LDH can be used as a valuable indicator
for distinguishing severe COVID-19 patients at an early
stage, so this may lead to improved outcomes in pa-
tients hospitalized with COVID-19. In addition to typical
pneumonia symptoms such as cough, fever and dyspnea,
fatigue should be questioned in COVID-19 patients. Pa-
tients with fatigue should be monitored more closely due
to the possibility of severe disease.
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ABSTRACT

Objective: COVID-19 infection caused by the SARS-CoV-2
which was initially detected in China during the last days of 2019
has spread to the whole world in a short period of time causing
a pandemic with devastating results. In performing this study,
we aimed to reveal the differences in laboratory findings of
COVID-19 cases accompanied by chronic diseases compared to
the cases without any pre-existing medical condition.

Methods: This is a retrospective cross-sectional study and con-
sists of 226 patients diagnosed with COVID-19 who applied
to health institutions in Bolu, Turkey between 11.03.2020 and
26.05.2020.

Results: The mean age of the patients included in the study was
61.95+16.82 (min:32-max:93), 126 (55.8%) of the patients were
women and 100 (44.2%) were men. Seventy-five (33.2%) had at
least one chronic disease. The most prevalent comorbid diseas-
es in our patients were found to be hypertension (15.9%), chron-
ic obstructive pulmonary disease (14.6%) and diabetes mellitus
(9.7%). Findings such as leukocytosis, basophilia and neutrophil-
ia, elevated CRP, elevated D-DIMER and elevated LDH, which
are relatively common in COVID-19 cases, were more extensive
in cases accompanied by underlying diseases.

Conclusion: Impaired laboratory findings of COVID-19 patients
with concomitant chronic diseases are more severe than the
group without additional disease. We recommend that there
can be more studies in which all parameters that may affect the
results are evaluated.

Keywords: COVID-19, chronic diseases, laboratory findings

BOZET

Amag: 2019 yilinin son glnlerinde ilk olarak Cin'de tespit edi-
len SARS-CoV-2 (Yeni Tip Coronaviris) virsiiniin sebep oldugu
COVID-19 enfeksiyonu kisa bir zaman diliminde, bitin dinyaya
yayilarak yikici sonuglara sebep veren pandemiye yol agmistir. Bu
calisma ile kronik hastaligi olan COVID-19 vakalarinin eslik eden
herhangi bir hastaligi olmayan vakalara kiyasla laboratuvar bul-
gularindaki farkhliklar ortaya koymayi amacladik.

Gere¢ ve Yéntem: Bu calisma kesitsel tipte retrospektif 6zellikte
olup 11.03.2020 ve 26.05.2020 tarihleri arasinda Bolu'daki saglik
kurumlarina bagvurup COVID-19 tanisi almig 226 hastadan olug-
maktadir.

Bulgular: Calismaya dahil edilen 226 hastanin yas ortalamasinin
61,95+16,82 oldugu (min:32-mak:93); 126's1 (%55,8) kadin, 100G
(%44,2) erkek hasta olup, 75 (%33,2)'inin kronik bir hastaliginin ol-
dugu saptanmistir. Hastalarimizda en sik gérilen komorbid has-
taliklarin hipertansiyon (%15,9), kronik obstriktif akciger hastaligi
(%14,6) ve diabetes mellitus (%9,7) oldugu gérildia. COVID-19
vakalarinda sik olarak rastlanan |6kositoz, notrofili ve bazofilinin;
ayrica CRP, LDH ve D-DIMER yiiksekliginin, komorbid hastaligs
olan vakalarda olmayanlara gére daha yaygin oldugu saptanmig-
tr.

Sonug: Eslik eden kronik hastaliklari olan COVID-19 hastalarina
ait bozulmus laboratuvar bulgular ek hastaligi olmayan gruba
gbre daha ciddi seyretmektedir. Sonuclari etkileyebilecek tim
parametrelerin degerlendirildigi yeni ¢alismalara ihtiyag vardir.
Anahtar Kelimeler: COVID-19, kronik hastaliklar, laboratuvar
bulgulan
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INTRODUCTION

Following its emergence in China in the last days of
2019, COVID-19 infection caused by the SARS-CoV-2
(Novel Coronavirus) spread all over the world in a short
period of time, causing a pandemic with devastating re-
sults (1). As shown in prior studies, the main symptoms
are known to be fever, cough and dyspnea. However,
apart from the most common ones, various symptoms
such as headache, malaise, diarrhea, nausea, vomiting,
and runny nose are likely to be encountered. Although
the disease manifests itself with mild symptoms in most
of the cases, it has been revealed that vital organs such
as heart, liver and kidney may be affected as much as
the respiratory system with a rapid progression causing
ARDS and/or sepsis (2). The incidence of clinical find-
ings and the prognosis of the disease in the presence of
co-existing diseases have been previously investigated
and it has been concluded that severe disease is more
common in patients with underlying chronic diseases

3).

Ithas been foundthatthe duration of hospitalization stay is
longerandtheincidence ofserious complicationsand mor-
tality are higher in patients with comorbid diseases (4, 5).
Some previous studies have investigated the severity of
the disease, the requirement of mechanical ventilation
and intensive care and the mortality rates in COVID-19
cases with underlying chronic diseases. In this retrospec-
tive study, we aimed to reveal the differences in biochem-
ical laboratory parameters of COVID-19 patients with
underlying chronic diseases compared to those without
chronic diseases. Through this study, we will have the
opportunity to evaluate the incidence of laboratory ab-
normalities in COVID-19 cases in cases with underlying
chronic diseases.

MATERIALS AND METHODS

This is a cross-sectional and retrospective study. The
study was conducted with COVID-19 patients whose
diagnosis was confirmed by Real-time PCR (RT-PCR)
test after being admitted to health institutions affiliat-
ed with the City Health Administrative of Bolu, Turkey
between 11.03.2020 and 26.05.2020. Ethical approval
of the study was obtained from Bolu Abant lzzet Baysal
University Clinical Research Ethics Committee (Date:
22.07.2020, Number: 335). The hospital information
management system was used for data collection.
Laboratory parameters such as white blood cell count
(WBC), red blood cell count (RBC), lymphocyte count
(LYM), basophil count (BASO), neutrophil count (NEU),
hemoglobin concentration (HGB), platelet count (PLT),
plateletcrit (PCT), C-reactive protein (CRP), lactate de-
hydrogenase (LDH) and D-DIMER were analyzed in all
the COVID-19 patients.

The analysis of the data was carried out in the SPSS ver.
21 (IBM Corp, Armonk, NY, USA). Descriptive statistical
methods (frequency, arithmetic mean, standard deviation,
cross tables) were used. The suitability of the distribution
of the data to the normal distribution was checked by the
skewness and kurtosis coefficients and the +1 interval was
taken as reference. For normally distributed data, Inde-
pendent Samples T Test and one-way ANOVA (One Way
ANOVA) were used, and data, which were not suitable for
normal distribution, were analyzed with Mann-Whitney U
test and Kruskal Wallis test. For data, which fit a normal
distribution, Scheffe test was used in case of homogeneity
of variances from post-hoc tests. Chi-square test was used
in the analysis of categorical data.

RESULTS

The mean age of 226 patients included in the study
was found to be 61.95+16.82 years (min:32-max:93); 110
(48.7%) of the patients were found to be aged 32-64 and
116 (51.3%) were 65 and over. One hundred twenty-six
(55.8%) of the patients were women and 100 (44.2%) were
men. Of 226 patients, 75 (33.2%) had chronic diseases
(Table 1).

Table 1: Demographic features of the patients

Demographic

features X £SS min-max
Mean age 61.95+ 16.82 32-93
n %
A 32-64 110 48.7
e groups
9¢ group 65andover 116 513
Female 126 55.8
Gender
Male 100 44.2
Presence of Yes 75 33.2
chronic diseases No 151 66.8

The proportion of hypertension (HT), chronic obstruc-
tive pulmonary disease (COPD), diabetes, malignancy,
cardiovascular diseases, chronic renal failure and cere-
brovascular diseases were 36 (15.9%), 33 (14.6%), 22
(9.7%), 8 (3.5%), 6 (2.7%), 5 (2.2%) and 2 (0.9%), respec-
tively (Table 2).

The deviations in the reference ranges of the laborato-
ry parameters were as follows; the rate of WBC, RBC,
LYM, HGB and PLT parameters which were below the
reference range was found to be higher in patients with
underlying chronic disease compared to those without
chronic diseases and the rate of NEU, D-DIMER, LDH
and CRP parameters which were above the reference
range was higher in patients with chronic diseases
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WBC, RBC, HGB, NEU, MONO and CRP values were sig-

Table 2: Distribution of underlying chronic diseases - : | )
nificantly higher for female patients, while PLT and PCT

Presence of

senc n % values were significantly higher for male patients. LYM,
chronic diseases BASO, D-DIMER and LDH values did not differ significant-
T Yes 36 15.9 ly according to sex. RBC, LYM and HGB were significantly
No 190 84.1 higher for female patients, while NEU, D-DIMER and CRP
Yes 22 97 values were significantly higher for male patients. WBC,
Diabetes BASO, PLT, MONO, LDH and PCT values did not differ
’Y\lo 224 93()):53 significantly according to age groups (Table 5).
es .
Malignancy No 218 9%.5 DISCUSSION
COPD Yes 33 14.6 In this study, performed to analyze the laboratory ab-
No 193 85.4 normalities of COVID-19 cases with underlying chronic
Yes 6 27 diseases, we revealed that HT was the most common
Heart diseases No 290 973 comorbidity among our patients compatible with prior
' studies (6, 7). It has been reported that the severity and
Cerebrovascu- Yes 2 0.9 mortality of COVID-19 infection in patients with a diag-
lar diseases No 224 99.1 nosis of HT may show an increase even in patients aged
Chronic renal Yes 5 22 under 50 (8). COPD and diabetes were the other com-
failure No 221 978 mon underlying diseases among our COVID-19 patients.

Also patients with diabetes (9) and those with a history of
COPD and/or smoking have been found to be associated
with increased risk of severe disease and mortality (10).
Other co-existing chronic diseases were heart diseases,
cerebrovascular diseases, malignancies and chronic re-
nal failure in our patients. Venkatesulu et al., concluded

HT: Hypertension, COPD: Chronic Obstructive Pulmonary Disease

(Table 3). As for the comparison of the results of the lab-
oratory parameters according to presence or absence
of underlying chronic diseases, BASO, NEU, D-DIMER, that COVID-19 infection is more severe with increasing
LDH, CPR and WBC differed significantly (p<0.05). The 004 for intensive care and significantly increased mor-
mean BASO, NEU, D-DIMER, LDH, CRP and WBC val- tality rates in cancer patients compared to other cases
ues of the patients with underlying chronic diseases (11). Similarly, it is known that the course of COVID-19
were found to be statistically significantly higher than infection may be unfavorable in cases accompanied by
those without any chronic disease (Table 4). cardiovascular and cerebrovascular diseases (12).

Table 3: Results of laboratory parameters according to reference ranges

Presence of chronic diseases Absence of chronic diseases

Parameters Low Normal High Low Normal High

n (%) n (%) n (%) n (%) n (%) n (%)
WBC (4.5-11.0) 27 (36%) 45 (60%) 3 (4%) 24 (15.9%) 102 (67.5%) 25 (16.6%)
RBC (3.90-5.50) 15 (20%) 57 (76%) 3(4%) 17 (11.3%) 129 (85.4%) 5(3.3%)
LYM (1.1-5.1) 35 (46.6%) 40 (53.4%) 0 (0%) 53 (35.1%) 98 (64.9%) 0 (0%)
HGB (11.5-17.5) 13 (17.3%) 61(81.3%) 1(1.3%) 21 (13.9%) 130 (86.1%) 0 (0%)
BASO (0-0.1) - 65 (86.7%) 10 (13.3%) - 131 (86.8%) 20 (13.2%)
PLT (140-400) 17 (22.6%) 58 (77.4%) 0 (0%) 17 (11.3%) 134 (88.7%) 0 (0%)
PCT (0-9.99) - 75 (100%) 0 (0%) - 150 (99.3%) 1(0.7%)
NEU (1.8-7.3) 3 (4%) 41 (54.7%) 31 (41.3%) 4 (2.6%) 109 (72.2%) 38 (25.2%)
D-DIMER (0-0.55) - 20 (26.7%) 47 (62.7%) - 65 (43.0%) 70 (46.4%)
LDH (125-220) 1(1.3%) 13 (17.3%) 51 (68%) 1(0.7%) 52 (34.4%) 89 (58.9%)
CRP (0-5) - 9 (12%) 66 (88%) - 51 (33.8%) 100 (66.2%)

WBC: White Blood Cell, RBC: Red Blood Cell, LYM: Lymphocyte, BASO: Basophil, NEU: Neutrophil, HGB: Hemoglobin, PLT: Platelet, PCT:
platetetcrit, CRP: C - reactive protein, LDH: Lactate Dehydrogenase
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Table 4: Comparison of laboratory parameters according to presence or absence of underlying diseases

Patients with chronic diseases

Patients without chronic diseases

Median (Min-Max)** p-value
RBC 4.45 (2.99-5.78) 4.64 (1.08-6.53) 0.275
LYM 1.30 (0.32-4.36) 1.39 (0.28-4.75) 0.799
HGB 13.20 (8.10-18.20) 13.70 (3.69-17.20) 0.088
BASO 0.068 (0.00-0.50) 0.046 (0.00-0.80) 0.035*
PLT 239 (67-712) 212 (20.50-511.0) 0.085
NEU 6.68 (0.39-21.70) 4.60 (0.00-17.40) 0.001*
MONO 0.60 (0.10-1.78) 0.50 (0.05-1.80) 0.056
D-DIMER 1.01 (0.19-19.93) 0.58 (0.03-16.89) 0.011*
LDH 290 (113-1491) 244 (54-644) 0.010*
CRP 38 (0-355) 30 (0-242) 0.042*

Meanz=Std. Deviation***

WBC 9.48+4.34 7.78+3.56 0.002*
PCT 0.19+0.071 0.180+0.055 0.275

*A value of p<0.05 was taken as statistically significant, ** Mann-Whitney U test, *** Independent Sample t test; WBC: White Blood Cell,
RBC: Red Blood Cell, LYM: Lymphocyte, BASO: Basophil, NEU: Neutrophil, HGB: Hemoglobin, PLT: Platelet, PCT: plateletcrit,

CRP: C - reactive protein, LDH: Lactate Dehydrogenase

In a study conducted with 212 patients, 42% of whom
had at least one chronic disease, it was reported that
COVID-19 infection led to a longer hospital stay and
poor prognosis in the presence of comorbid diseases.
Moreover, it has been suggested that underlying chronic
diseases are highly likely to increase mortality rates by
causing severe damage to vital organs such as heart,
liver and kidney (13). Some laboratory tests are required
to detect the dysfunction of these essential organs. The
results of the tests can not only support the diagnosis of
COVID-19, but also provide information about the prog-
nosis. It has been shown that certain laboratory tests such
as complete blood count, LDH, CRPF, AST and ALT may
be supportive in the diagnosis of COVID-19 even if a
confirmation is provided via a RT-PCR test. Accordingly,
increased levels of AST, ALT, LDH and CRP and lympho-
penia are the most common laboratory abnormalities in
COVID-19 infection (14). Furthermore, increased levels of
D-DIMER may be used as a helpful tool in both diagnosis
and prognosis of COVID-19 infection (15).

About gender and age for underlying diseases, there
are few researches, especially with angiotensin con-
verting enzyme (ACE) 2 receptor polymorphism (16-20).
Ambrossino et al., underlined that being male and hav-
ing chronic diseases like DM and HT are more relatively
about mortality (16). Circulating ACE2 activity is increased
in cardiovascular complications, so COVID-19 can be
more serious in younger than older patients (17). Most re-

searchers also state that morbidity and mortality could be
connected with smoking, obesity, and proinflamatory cy-
tokines such as TNF-q, IL-6, or C-reactive protein (18-20).
In our study, WBC, RBC, HGB, NEU and monocyte values
were lower in males than females, also CRP and PCT were
higher in males, which was statistically different. About
ages, RBC, LYM and HGB were lower in the 32-64 group
whereas CRP, D-DIMER and NEU were statistically higher
in the 65 and above group.

In this study, we aimed to reveal to what extent the lab-
oratory tests, which have been previously shown to be
helpful in the of diagnosis and prognosis of COVID-19,
differ in cases with underlying chronic disease compared
to those without any comorbidity. We found that the
laboratory abnormalities such as lymphopenia, elevated
CRP, LDH and D-DIMER, which are mostly anticipated
findings in COVID-19 infection, have a higher incidence
in cases that have underlying chronic diseases.

In addition, we also determined that the mean values
of D-DIMER, CRP and LDH were statistically signifi-
cantly higher in the group with chronic disease. Since
COVID-19 cases with chronic comorbid diseases have a
poor prognosis and higher mortality rates, it is inevitable
to see more laboratory abnormalities compared to the
other COVID-19 cases. Even though we could not make
a clear evaluation regarding mortality because of the very
low mortality rate among the cases in our study, previ-
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Table 5: Comparison of laboratory parameters according to gender and age

Comparison of laboratory parameters according to age

Female Male

Median (Min-Max)** p-value
WBC 8.47 (1.80-25.20) 6.40 (1.25-18.50) 0.001*
RBC 4.74 (1.71-6.00) 4.41 (1.08-6.53) 0.000*
LYM 1.30 (0.30-4.75) 1.36 (0.28-4.46) 0.839
HGB 14.10 (5.50-18.20) 12.65 (3.69-18.80) 0.000*
BASO 0.60 (0.00-0.50) 0.06 (0.00-0.80) 0.388
PLT 206.5 (20.50-712.00) 235.50 (67.00-477.00) 0.004*
NEU 5.91 (0.00-21.70) 4.12 (0.39-17.40) 0.001*
MONO 0.66 (0.10-1.80) 0.42 (0.05-1.61) 0.000*
D-DIMER 0.77 (0.03-19.93) 0.61(0.11-18.79) 0.527
LDH 243.50 (54.90-1491.00) 259.00 (113.00-686.00) 0.700
CRP 52.50 (0.00-272.00) 11.90 (0.00-355.00) 0.000*

Meanz=Std. Deviation***
PCT 0.17+0.06 0.19+0.05 0.001*
32-64 65 and over

Median (Min-Max)** p-value
WBC 7.00 (3.10-25.20) 8.07 (1.25-18.50) 0.122
RBC 4.83(2.99-6.53) 4.34(1.08-5.78) 0.000*
LYM 1.79 (0.28-4.75) 1.02 (0.30-4.36) 0.000*
HGB 14.00 (7.30-18.20) 12.80 (3.69-17.20) 0.000*
BASO 0.05 (0.00-0.18) 0.57 (0.00-0.80) 0.283
PLT 215.00 (67.00-477.00) 215.00 (20.50-712.00) 0.838
NEU 4.50 (1.30-21.70) 6.45 (0.00-17.40) 0.001*
MONO 0.56 (0.06-1.80) 0.57 (0.05-1.78) 0.425
D-DIMER 0.42 (0.03-13.40) 1.27 (0.16-19.93) 0.000*
LDH 241.00 (143.00-1491.00) 266.00 (54.90-686.00) 0.128
CRP 9.36 (0.00-265.00) 50.20 (0.00-355.00) 0.000*

Mean=Std. Deviation***

PCT 0.185+0.059 0.182+0.063 0.758

* Statistically significant since p <0.05, ** Mann-Whitney U test, *** Independent Sample t test; WBC: White Blood Cell, RBC: Red Blood
Cell, LYM: Lymphocyte, HGB: Hemoglobin, BASO: Basophil, NEU: Neutrophil, MONO: Monocyte, PLT: Platelet, PCT: Plateletcrit,

CRP: C - reactive protein, LDH: Lactate Dehydrogenase

ous studies have shown that the presence of co-existing
chronic diseases leads to many serious complications
including increased mortality rates (5, 8-12). Considering
patients with poor prognosis will have more laborato-
ry abnormalities than others, our study, which revealed

more abnormal laboratory findings in patients with un-
derlying chronic diseases, showed an expected result in
accordance with many prior studies, which suggested
that the presence of comorbidities is associated with a
poor prognosis.
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CONCLUSIONS

Laboratory abnormalities, which are indicative for pre-
diction of poor prognosis, are inclined to be more com-
mon in patients with underlying chronic diseases. We
suggest that laboratory abnormalities should be con-
sidered to be used in prediction of complications of
COVID-19 patients, especially in those with underlying
chronic diseases.
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ABSTRACT

Objective: Inflammation and associated microRNAs (miRNA)
both play essential roles in the pathogenesis of Alzheimer's dise-
ase (AD). The expression profile of miRNA's in an AD brain, also
reflected in the peripheral blood mononuclear cells, may give
support to the inflammatory changes seen in the course of AD.
We aimed to investigate the expression levels of specific inflam-
matory miRNAs (mir-146a, mir-144, mir-34a) in both blood leuko-
cytes and plasma of AD patients and to evaluate their potential
usability as biomarkers in AD diagnosis and to also demonstrate
whether the expression of these miRNAs differ between early
and late-onset AD patients.

Methods: We investigated the expression levels of miRNAs in
16 early-onset and 26 late-onset AD patients and in their respe-
ctive controls by using gRT-PCR.

Results: Plasma mir-144 levels were significantly different betwe-
en EOAD and LOAD patients (p=0.015). In addition, levels of
leukocyte mir-34a were significantly down-regulated in EOAD
compared to LOAD patients (p=0.027). Our results also showed
significant positive correlations between age and plasma mir-
144 and leukocyte mir-34a expressions.

Conclusion: The differential expression of plasma mir-144 and
leukocyte mir-34a between EOAD and LOAD patients might ref-

OzZET

Amag: Enflamasyon ve iliskili mikroRNA'lar (miRNA), Alzheimer
hastaliginin (AH) patogenezinde énemli rol oynamaktadirlar. AH
beyininde goérilen miRNA'larin anlatim profilindeki degisiklikler-
in periferal kan mononikleer hicrelerine de yansimis olmasi,
AH sirasinda goérilen enflamatuar degisikliklerin bir gésterge-
si olabilir. Bu ¢alismada, Alzheimer hastalarinin hem periferal
|6kositlerinde hem de plazmalarinda belirli enflamatuvar miR-
NA'larin (mir-146a, mir-144, mir-34a) anlatim duzeylerindeki
degisiklikleri arastirmayi ve ve AH tanisinda biyobelirte¢ olarak
kullanilabillirliklerinin degerlendirilmesini amacladik. Ayrica, bu
miRNA'larin anlatimlarinin erken ve gec baslangicli AH arasinda
farklilik gosterip géstermedigini belirlemeyi amacladik.

Gereg ve Yontem: Gercek zamanli polimeraz zincir reaksiyonu
yontemini kullanarak 16 erken baslangi¢li ve 26 ge¢ baslangich
AH hastasi ve yag-uyumlu kontrollerinde miRNA'larin anlatim
diizeylerini arastirdik.

Bulgular: Plazma mir-144 anlatim dizeyinin erken ve geg
baslangi¢cl AH hastalar arasinda anlaml farklilik gdsterdigini
saptadik (p=0,015). Ek olarak, 6kosit mir-34a anlatim dizeyi
erken baglangich AH'de gec baslangich AH hastalarina gore
anlamli derecede dustk bulundu (p=0,027). Sonuglarimiz ayri-
ca, yas ve plazma mir-144 (r=0,319, p=0,02) ile |6kosit mir-34a
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lect age-dependent changes in miRNA expression and might be
independent of the disease status.

Keywords: Alzheimer disease, miRNA, miRNA expression

(r=0,414, p=0,001) anlatim dizeyleri arasinda anlamli pozitif ko-
relasyon oldugunu gosterdi.

Sonug: Bulgularimiz erken ve gec¢ baglangicl AH hastalar arasin-
da plazma mir-144 ve Idkosit mir-34a anlatimlarinda gérilen
farkliigin miRNA ekspresyonundaki yasa bagli degisiklikleri
yansitigini ve hastalik durumundan bagdimsiz olabilecegini
distndirmektedir.

Anahtar Kelimeler: Alzheimer hastaligi, miRNA, miRNA anlatimi

INTRODUCTION

Alzheimer's disease (AD) is a neurodegenerative disease
leading to cognitive decline, interfering with the activi-
ties of daily living. The main pathological hallmarks of the
disease are extracellular protein deposits called amyloid
plaques (AB) and intracellular deposits called neurofibril-
lary tangles, consisting of phosphorylated tau protein.
Alzheimer's disease is divided into two groups accord-
ing to the age of onset; early-onset (<65 years old) and
late-onset (> 65 years old). Early-onset AD (EOAD) is most-
ly familial and caused by rare mutations in one of three
responsible genes: Amyloid precursor protein (APP), Pre-
senilin 1 (PSENT) and Presenilin 2 (PSENZ2). Late-onset AD
(LOAD), a more common type of AD, is mostly sporadic.
Numerous genetic and environmental factors pose risks
for the development of AD, affecting the age at onset
and the progression of the disease. Inflammation is one
of the core factors in the pathogenesis of AD. The mech-
anisms underlying the process from AB production to
neurodegeneration partly depend on fluctuation in the
expression of genes involved in inflammation, which sug-
gests the transcriptional and/or post-transcriptional reg-
ulation of these genes. One of the regulatory factors that
may play a role in this process is the behaviour of small
non-coding RNA molecules called micro RNAs (miRNAs)
that regulate gene expression in the post-transcriptional
stage (1). miRNAs have fine-tuning roles in inflammato-
ry processes, and their expression profiles are known to
change in various diseases (2).

Studies have shown that the expression levels of several miR-
NAs have altered in AD and moreover, these changes have
been reported not only in disease-related brain regions (3)
but also in peripheral body fluids such as blood, cerebrospi-
nal fluid (CSF), plasma and serum (4). Determination of these
changes in peripheral samples enables these miRNAs to be
used as non-invasive biomarkers for the early diagnosis of
AD. Accordingly, studies have found significant differences in
the expression levels of miRNAs, which involved a number
of important pathways including inflammation, in peripheral
mononuclear cells of Alzheimer’s patients (5).

Therefore, in our study we first aimed to investigate
whether the expression levels of specific inflammatory
miRNAs could be identified in both peripheral blood

cells (leukocytes) and cell-free plasma of Alzheimer pa-
tients and to evaluate their potential usability as a bio-
marker in AD diagnosis in the Turkish cohort of AD pa-
tients. Secondly, our aim was to determine whether the
expression of the selected miRNAs differed between
early and late-onset AD.

In the selection of miRNAs included in our study, we con-
sidered that they showed altered expression profile in
peripheral body fluids of AD patients as well as the fact
that they were not previously studied in the Turkish popu-
lation. Based on this, three candidate miRNAs (mir-146a,
mir-144 and mir-34a) known to be involved in inflamma-
tory processes and whose target genes are associated
with AB metabolism were selected for the study (Table 1).
Mir-146a plays a key role in the negative feedback regu-
lation of the inflammatory pathway activated by nuclear
factor kappa-light-chain-enhancer of activated B cells
(NFkB) by suppressing the expression of its target gene;
Interleukin-1 receptor-associated (IRAK1) (6). mir-144 is a
negative regulator of ADAM10, a major a-secretase re-
sponsible for cleaving APP, and up-regulation of mir-144
decreases expression of ADAM10 protein (7). Mir-34a is
a NFkB regulated miRNA that is involved in inflammato-
ry processes and through down-regulation of its target
gene triggering receptor expressed in myeloid cells 2
(TREM?2), it may be involved in AD pathogenesis (8).

MATERIALS AND METHODS

Patients and controls

The study population was comprised of 42 Turkish AD
patients and 20 Turkish control subjects with no history
of any major neurologic and psychiatric disease. Patients
were separated into two groups according to age at on-
set; EOAD (n=16) and LOAD (n=26) and also controls
were divided into two groups as young (age <65 yrs, n=_8)
and elderly (age 265yrs, n=12). Participants were recruit-
ed in the Behavioural Neurology and Movement disor-
ders Unit of the Neurology Department. All participants
underwent detailed clinical and neuropsychological ex-
amination with neuroimaging. The diagnosis of dementia
was based on the National Institute of Neurological and
Communicative Disorders and Stroke and Alzheimer’s
disease (9). A Mini Mental State Examination test (MMSE)
was used to evaluate the global cognitive status in the
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Table 1: Selected circulating miRNAs specifying their regulation status, source analysed, target genes and detection

method

miRNA Target gene Source miRNr:ect:l:;thion Status Reference

mir-146 TRAF6, IRAKT, CSF Microarray increased (14)

TSPANT2 gRT-PCR increased (25)

gRT-PCR decreased (16)

Microarray increased (15)

Microarray/qRT-PCR decreased (17)

gRT-PCR decreased (26)

mir-144 ADAM10 blood Small RNA seq decreased (26)

gRT-PCR decreased (29)

mir-34a TREM2, BECLIN1 CSF gRT-PCR decreased (27)

Microarray increased (19)

plasma gRT-PCR decreased (28)

gRT-PCR decreased (20)

gRT-PCR increased (30)

PBMC qRT-PCR increased (18)

blood Microarray increased (26)

CSF=Cerebrospinal fluid, PBMC=Peripheral blood mononuclear cell, gRT-PCR=quantitative real-time polymerase chain reaction

participants. The study was approved by the Ethics Com-
mittee of the University (Date:12/08/2014, No:1221). The
procedures used in this study adhere to the tenets of the
Declaration of Helsinki. Informed consent was obtained
from the individual participants or the legal guardians of
the subjects unable to consent.

Total RNA isolation from blood leukocytes and plasma
20 ml peripheral blood was collected into EDTA contain-
ing tubes to isolate leukocytes and plasma. Blood samples
were centrifuged at 1400xg for 10 min and separated plas-
ma samples were stored at -80C for further use. Total RNA
was isolated from peripheral blood leukocytes by using a
miRNeasy Mini Kit (Qiagen) and from 600 pl of plasma by
using a mirVana PARIS Isolation Kit (Applied Biosystems)
according to the manufacturer’s instructions. During the
first step of the plasma RNA isolation protocol, 0.30 fmols
synthetic miRNA-39 from Caenorhabditis elegans cel-
miR-3% (Qiagen) was added to each sample to normalise
and monitor the extraction efficiency in RNA isolation.

Quantitative real-time PCR

MicroRNAs were transcribed by using the Tagman Mi-
croRNA Reverse Transcription Kit (Applied Biosystems),
with specific miRNA stem-loop primers according to the
manufacturer’s instructions. 15 pl reverse transcription (RT)
reaction mixture consists of 0.15 pl of 100 MM dNTP, 1 pl of
MultiScribe reverse transcriptase (50 U/ul), 1.5 ul of 10x RT

buffer, 0.19 pl of RNase inhibitor (20 U/pl), 4.16 pl of RNase-
free water, 3uL of 5xmiRNA-specific stem-loop RT primer
and 5 pl of the RNA sample (1-10ng total RNA). RT reaction
for each specific miRNA was performed at 16°C for 30 min,
at 42°C for 30 min, and at 85°C for 5 min.

Quantitative real-time polymerase chain reaction (RT-gP-
CR) was performed to determine the expression levels
of miRNAs using the TagMan MicroRNA Assays (Applied
Biosystems). A total of 10 ul gPCR reaction mix was com-
posed of 1 pl TagMan Small RNA Assay (Applied Bio-
systems), 5 pl LightCycler 480 Probes Master (Roche), 2
ul RNase- free water and 2 pl RT reaction product. The
gRT-PCR was carried out on a LightCycler 480 system
(Roche) under the following conditions: 95°C 10 min, 45
cycles of 95°C 15's, and 60°C 1 min. All gRT-PCR reac-
tions were run in triplicate. The relative expression level
of each miRNA was calculated using the 244¢ method.
RNU48 was used as an endogenous control in 22 calcu-
lations for the leukocyte samples. The Ct values of plas-
ma samples were first normalised against cel-miR-39 and
then against RNU6, as described previously (10).

Statistical analysis

Relative mRNA levels between groups were compared
using a two-tailed Mann-Whitney U test. Correlations of
miRNA levels with age and MMSE in all subjects and cor-
relations of miRNA levels with age at onset in AD patients
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were analysed using Spearman’s correlation test. Descrip-
tive statistical analysis of the groups was performed with
an y2 test for the categorical variables, and a Student’s t
test for the continuous variables. We used receiver oper-
ating characteristic (ROC) curve analysis and calculated
the area under the curve (AUC) of the miRNAs to evalu-
ate their sensitivity and specificity for distinguishing AD
from controls or EOAD from LOAD. The criterion for sig-
nificance was set at p<0.05. The stability of the candidate
reference gene expression in groups was evaluated by
the NormFinder (11) and BestKeeper (12) programs. All
statistical analyses were performed with SPSS 21.0 soft-
ware (IBM Corp, Armonk, NY, USA).

RESULTS

Characteristics of the study group

Demographic and clinical characteristics of the subjects are
summarised in Table 2. As shown in table 2, mean MMSE
scores were similar between EOAD and LOAD groups but
as expected, lower than their age-matched controls.

miRNA expression levels

mir-146a levels

The plasma and leukocyte expression levels of mir-146a
did not show a significant difference between any of the
AD patients and controls. Figure 1 shows plasma and leu-
kocyte mir-146 expression in EOAD, LOAD groups and

Table 2: Descriptive characteristics of patient groups and controls

EOAD Young controls value LOAD Elderly controls value
(n=16) (n=8) P (n=26) (n=12) P
’jfafsat recruitment, 58.3£9.6 54.25+8.44 0.33 76.5+4.4 737453 0.09
Age of onset, years 53+8.8 71.6+4.5
Gender, n (%)
Male 4 (25) 4 (50) 9 (34.6) 541.7)
0.22 0.67
Female 12 (75) 4(50) 17 (65.4) 7 (58.3)
MMSE score 16.4+7.7 (n=12) 28.25+1.2 (n=4) 0.009 17.7+£6.0 (n=25) 28.45+1.5(n=11) <0.001
APOE ¢4 status, n (%)
¢4 carrier 6 (40) 2 (25) 12 (46.2) 2(16.7)
0.47 0.08
¢4 non-carrier 9 (60) 6 (75) 14 (53.8) 10 (83.3)

Continuous variables are presented as mean+SD and dichotomous variables as percentage. A t-test was used for comparison of means
and y? test for percentages. Abbreviations: AD=Alzheimer's disease, MMSE=Mini mental state examination, n=number of individuals
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Figure 1: Plasma (a) and leukocyte (b) mir-146a levels in EOAD, LOAD, young and elderly controls. Data are presented
as a scatter plot with mean+=SEM. EOAD=Early-onset Alzheimer Disease, LOAD=Late-onset Alzheimer Disease. plas-
ma mir-146a: EOAD vs young control p=0.766, LOAD vs elderly control p=0.111, EOAD vs LOAD p=0.388, young con-
trol vs elderly control p=0.116; leukocyte mir-14éa: EOAD vs young control p=0.401, LOAD vs elderly control p=0.690,
EOAD vs LOAD p=0.273, young control vs elderly control p=0.836
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their respective controls. Plasma mir-146a expression in
EOAD group (mean+SEM; 0.725+0.28) was similar to
young controls (mean+SEM; 0.729+0.39, p=0.766) but
lower levels of mir-14éa were observed in LOAD group
(mean+SEM; 1.04+0.26) than elderly controls (mean+SEM,;
1.66+0.33), without any significance (p=0.111; Figure 1a).
Also, there was no significant difference between EOAD
and LOAD patients, in terms of plasma mir-146a expres-
sion levels (p=0.388). As shown in Figure 1b, leukocyte mir-
146a expression was similar between EOAD (mean=SEM,;
1.15+0.08) and young controls (mean+SEM; 1.10+0.19,
p=0.401), also similar between LOAD (mean+SEM;
1.05+0.08) and elderly controls (mean+SEM; 1.10+0.15,
p=0.690). In addition, there was no significant difference
between the EOAD and LOAD groups (p=0.273).

mir-144 levels

The plasma and leukocyte expression levels of mir-144
did not show any significant difference between AD pa-
tients and controls. Figure 2 shows plasma and leukocyte
mir-144 expression in EOAD, LOAD groups and their
respective controls. Plasma mir-144 levels did not differ
significantly in EOAD (mean=SEM; 0.54+0.19) compared
to young controls (mean+=SEM; 0.82+0.32, p=0.366) and
in LOAD (mean+SEM; 2.94+0.74) compared to elder-
ly controls (mean+SEM; 3.14+1.17, p=0.946) but there
was a significant decrease in EOAD compared to LOAD
(p=0.015; Figure 2a). Also, plasma mir-144 expression
seems to be decreased in young controls compared with
elderly, but this was not statistically significant (p=0.178).
As shown in Figure 2b, leukocyte mir-144 levels in EOAD
(mean+SEM; 0.99+0.22) and young controls (mean+SEM,;
0.89+0.17) were similar (p=0.746). Also, no significant
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difference between the LOAD (mean=SEM; 1.46+0.27)
and elderly controls (mean+SEM; 1.77+0.45) were found
(p=0.637). Although the leukocyte mir-144 level seems to
decrease in EOAD patients compared to LOAD patients,
no significant difference was found (p=0.787). In addi-
tion, a lower leukocyte mir-144 level was observed in the
young controls than in the elderly controls without any
significance (p=0.537).

mir-34a levels

The plasma and leukocyte expression levels of mir-34a
did not show any significant difference between the AD
patients and the controls. Figure 3 shows plasma and
leukocyte mir-34a expression in EOAD, LOAD groups
and their respective controls. Plasma mir-34a expres-
sion did not show a significant difference between
EOAD (mean+SEM; 1.20+0.32) and young controls
(mean+SEM; 0.94+0.42, p=0.623) but mir-34a expres-
sion seems to decrease in LOAD (mean+=SEM; 1.57+0.48)
compared to elderly controls (mean+SEM; 2.35+0.76)
without any significance (p=0.293; Figure 3a). Besides,
plasma mir-34a expression was similar between the
EOAD and LOAD groups (p=1.000). As shown in Figure
3b Leukocyte mir-34a levels did not differ significantly
in EOAD (mean+SEM; 0.98+0.17) compared to young
controls (mean+SEM; 1.04+0.18, p=0.481) and in LOAD
(mean+SEM; 1.17+0.07) compared to elderly controls
(mean+SEM; 1.39+0.2; p=0.420) but it was significant-
ly decreased in the EOAD patients compared with the
LOAD patients (p=0.027). In addition, leukocyte mir-34a
expression seems to decrease in the young controls com-
pared with the elderly, but this was not statistically signif-
icant (p=0.342).
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Figure 2: Plasma (a) and leukocyte (b) mir-144 levels in EOAD, LOAD, young and elderly controls. Data are presented
as a scatter plot with mean+SEM. *p<0.05, EOAD=Early-onset Alzheimer Disease, LOAD=Late-onset Alzheimer Dis-
ease. plasma mir-144: EOAD vs young control p=0.366, LOAD vs elderly control p=0.946, EOAD vs LOAD p=0.015,
young control vs elderly control p=0.178 ; leukocyte mir-144: EOAD vs young control p=0.746, LOAD vs elderly control
p=0.637, EOAD vs LOAD p=0.787, young control vs elderly control p=0.537
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Figure 3: Plasma (a) and leukocyte (b) mir-34a levels in EOAD, LOAD, young and elderly controls. Data are presented
as a scatter plot with mean=SEM. *p<0.05, EOAD=Early-onset Alzheimer Disease, LOAD=Late-onset Alzheimer Dis-
ease. plasma mir-34a: EOAD vs young control p=0.623, LOAD vs elderly control p=0.293, EOAD vs LOAD p=1.000,
young control vs elderly control p=0.163; leukocyte mir-34a: EOAD vs young control p=0.481, LOAD vs elderly control
p=0.420, EOAD vs LOAD p=0.027, young control vs elderly control p=0.342

ROC curve analysis

To evaluate the sensitivity and specificity of the signifi-
cantly altered miRNAs, a receiver operating characteristic
(ROC) curve analysis was used. The ROC curve analysis
and calculated area under the curve (AUC) of significant
miRNAs are presented in Table 3. Both plasma mir-144
and leukocyte mir-34a were sensitive to distinguish LOAD
from EOAD (Figure 4a-b). The AUC for plasma mir-144
was 0.741 (95% Cl, 0.577-0.905), with 71.4% sensitivity and
80% specificity. Similarly, the AUC for leukocyte mir-34a
was 0.711 (95% Cl, 0.533-0.888), with 44% sensitivity and
86.7% specificity. However, the diagnostic power values
of plasma mir-144 and leukocyte mir-34a in differentiation
of EOAD or LOAD patients from controls as measured

by AUC were lower than 0.70, indicating poor diagnos-
tic value for distinguishing the patients from the controls
(Table 3). As we performed ROC analysis for both miR-
NAs in all young and elderly individuals regardless of the
disease status, both miRNAs were sensitive to distinguish
young individuals from elderly, the AUC for plasma mir-
144 was 0.711 (95% Cl, 0.572-0.850), with 56.7% sensitivity
and 82.6% specificity and the AUC for leukocyte mir-34a
was 0.684 (95% Cl, 0.540-0.829), with 63.9% sensitivity and
68.2% specificity.

Correlation analysis
Since the expression levels of the miRNAs may vary de-
pending on age and the MMSE score, the relationship

Table 3: The receiver operating characteristic (ROC) curve analysis of significant miRNAs

Cutoff value AUC Sensivity Specificity 95%Cl p-value Distinguish between
3 <0.58 0.741 0.714 0.800 0.577-0.905 0.015 EOAD from LOAD
_Z <0.38 0.617 0.625 0.667 0.371-0.862 0.366 EOAD from young control
E <4.55 0.492 0.444 0.714 0.265-0.719 0.946 LOAD from elderly control
5 <0.53 0.694 0.667 0.625 0.438-0.951 0.178 young control from elderly control
o <1.09 0.711 0.567 0.826 0.572-0.850 0.009 young subjects from elderly subjects
K <1.36 0.711 0.440 0.867 0.533-0.888 0.027 EOAD from LOAD
2 <1.02 0.595 0.571 0.667 0.353-0.837 0.481 EOAD from young control
E <1.39 0.585 0.545 0.720 0.342-0.829 0.420 LOAD from elderly control
§" <1.05 0.636 0.636 0.714 0.375-0.898 0.342 young control from elderly control
é <1.05 0.684 0.639 0.682 0.540-0.829 0.019 young subjects from elderly subjects

AUC=Area under curve, Cl=Confidence interval




) Peripheral miRNA expression in Alzheimer disease
Istanbul Tip Fakiltesi Dergisi  J Ist Faculty Med 2021;84(2):165-74

Receiver Operating Characteristic (ROC) Curve
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Figure 4: The receiver operating characteristic (ROC) curve plots of plasma mir-144 (a) and leukocyte mir-34a (b) for
discriminative ability between EOAD and LOAD. AUC=Area under curve

between age, age of onset, MMSE and the expression
levels of the miRNAs were examined by correlation analy-
sis. The correlation analyses pointed out that plasma mir-
144 levels were positively correlated with age and age
of onset (r=0.319, p=0.02; r=0.343, p=0.041; respective-
ly; Figure 5a-b). Also, leukocyte mir-34a expression lev-

els were positively correlated with age and age of onset
(r=0.414, p=0.001; r=0.399, p=0.011; respectively; Figure
5c-d). There was no significant correlation between age,
age of onset and levels of other miRNAs. No significant
correlation was found between the MMSE score and lev-
els of miRNAs.
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Figure 5: Correlations of plasma mir-144 and leukocyte mir-34a expression levels with age (a-c) and age at onset (b-d).

age at onset, r:Spearman’s correlation coefficient
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DISCUSSION

The present work is a preliminary study with a small num-
ber of patients and miRNAs. We aimed to perform a com-
parative analysis of the selected miRNAs, the expression
of which are known to change in AD patients. Therefore,
we focused on three circulating miRNA (mir-146a, mir-144
and mir-34a) which were previously identified in microar-
ray or RNA sequencing studies. The first aim of this study
was to test whether the expression of specific miRNAs
could be identified in both the cellular component (leu-
kocyte) and cell-free plasma, and could serve as a periph-
eral biomarker in AD diagnosis. Then secondly, our next
aim was to determine the expression levels of the select-
ed miRNAs in AD patients and whether they differed in
EOAD and LOAD. Distinct from previous studies where
these miRNAs were investigated, our study is the first
comparative study dealing with the cellular origin of the
selected miRNAs. Since the cellular origin of a biomarker
miRNA is important to explain the mechanism of the rela-
tion between the biomarker-miRNA and the disease, we
used both cellular (leukocyte) and free (plasma) miRNA.
Furthermore, the expression levels of some miRNAs are
known to differ among populations (13) and to the best
of our knowledge, the selected miRNAs have not been
investigated within the Turkish population. Therefore, our
study is the first in literature to investigate the mentioned
miRNAs in Turkish AD patients.

AD-related alterations in the expression of miRNAs have
been described by several studies and these alterations
have been reported not only in disease-related brain
regions but also in peripheral body fluids such as CSF
(14-17), blood (18), plasma (19) and serum (20). Compared
to brain tissue, peripheral samples, including blood, plas-
ma, and serum are much easier to collect and determi-
nation of miRNA expression profiles in peripheral com-
ponents enables these miRNAs to be used as a source
of non-invasive biomarkers in AD diagnosis. So far, there
has only been one study in literature to investigate the
expression levels of miRNAs in Turkish AD patients (21).
In their study Yilmaz et al. examined seven miRNAs (mir-
9-5p, mir-29a-3p, mir-106a-5p, mir-106b-5p, mir-107, mir-
125a-3p, and mir-125b-5p) whose target genes were as-
sociated with the AP pathway, in blood samples of AD
patients. They found that the expression levels of mir-
9-5p, 106a-5p, mir-106b-5p and mir-107 were down-reg-
ulated in AD patients and indicated that these miRNAs
conferred a protection against AD.

Mir-146a expression levels were reported to increase in AD
mouse models and human AD brain (22, 23). Also, it has
been shown that the expression of mir-146a was higher in
the hippocampus and neocortex regions of a human AD
brain, and the increase in the mir-146 level was associated
with the severity of AD pathology (24). Higher levels of mir-

146a were also reported in CSF (14, 15, 25), plasma (19)
and serum (20) samples of AD patients; on the contrary,
lower levels of mir-146a were observed both in CSF (16,
17, 26), plasma (26, 27) and serum (28). A study by Kiko et
al. showed decreased levels of plasma mir-146a in elderly
AD patients (mean age:80.7 yrs) (15). However, that study
included a small sample size, and there was a significant
difference in age between patients and controls. A recent
study by Maffioletti et al. showed no significant association
in plasma mir-146a levels comparing AD patients and age-
matched controls (29). Strikingly, in their study, Maffioletti
et al. observed significantly higher mir-146a levels when
AD patients were compared with age-unmatched con-
trols (29). Furthermore, they found a positive correlation
between mir-146a levels and age, which pointed out the
influence of ageing on peripheral mir-14éa levels. In these
two studies, the mean ages of AD patients (80.7 and 74.6
years) were similar to the mean age of our LOAD patients
(76.5 years). Unlike the study by Kiko et al. but in line with
Maffioletti et al., we did not find a significant difference
in plasma levels of mir-146a between LOAD patients and
elderly controls (26, 29). Although there have been a few
studies analysing plasma mir-146 expression in AD pa-
tients, such a study in blood leukocytes has not been per-
formed so far. Therefore, our study is the first to examine
leukocytes mir-146 expression in AD patients and we have
found that the expression of leukocyte mir-146a does not
significantly differ between each group, but is very similar.
Overall, we can suggest that the differential expression of
mir-146a detected in a human AD brain may not be pres-
ent in leukocytes or plasma. However, it should be taken
into consideration that our study and other studies inves-
tigating the peripheral mir-146a levels in AD patients were
performed in small study cohorts.

Previously, mir-144 expression was found to be down-reg-
ulated in blood samples of AD patients (18, 30). Unlike
Satoh et al., we found that blood mir-144 levels did not
differ in early and late-onset patients compared to their
age-matched controls. However, our study was conduct-
ed on a relatively small sample size compared with that
of Satoh et al., thus, further research in larger cohorts will
be needed to validate the reported results (30). Plasma
mir-144 levels in AD patients have not been examined so
far. Our results showed no significant difference in early
and late-onset patients compared to their age-matched
controls but we observed significantly increased plasma
mir-144 levels in LOAD patients when compared with
EOAD, and this increase was also detected in leukocytes
although statistically non-significant. Moreover, we found
that plasma mir-144 levels were positively correlated with
age. Up-regulation of miR-144 was reported in the age-
ing primate cerebellum and cortex and also in the cortex
of human AD brain (31). The increase of miR-144 levels
suggested that miR-144 may play a regulatory role in the
post-transcriptional regulation of certain genes in the
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ageing brain (32). In line with this finding, both in plas-
ma and leukocyte samples we observed lower levels of
mir-144 in young controls than in elderly controls but due
to the low number of individuals in each group, this de-
crease did not reach a statistical significance. Therefore,
we can suggest that the differential expression of mir-144
between EOAD and LOAD groups might be indepen-
dent of the disease status and results from an age-de-
pendent increase in mir-144 expression.

mir-34a is up-regulated in the hippocampus of an AD
brain (33) and the increased expression of miR-34a in AD
brains correlated with the severity of AD pathology (34).
Alterations in the expression of mir-34a were described
in plasma samples of AD patients, although with contra-
dictory results (10, 26, 27). Two studies (26, 27) showed
lower levels of plasma mir-34a in AD patients while in
one study, higher levels were observed (10). Unlike these
studies, we did not find a significant difference in plasma
mir-34a levels in early and late-onset patients compared
to their age-matched controls. So far, two studies have
investigated mir-34a expression in blood cells of AD pa-
tients (5, 10). In both studies, analyses were performed in
elderly AD patients and higher mir-34a levels were ob-
served. However, in our study blood leukocyte levels of
mir-34a were not different in neither the EOAD nor the
LOAD group compared to their respective controls. Strik-
ingly, leukocyte mir34-a expression in EOAD patients was
significantly lower than the expression in LOAD patients.
Furthermore, young controls seem to have lower levels of
leukocyte mir34-a expression than elderly controls. Thus,
we can suggest that this differential expression of mir-34a
between EOAD and LOAD might be due to the age-de-
pendent changes in expression of mir34-a (35). In addi-
tion, the significant positive correlation of mir-34a ex-
pression with age was another finding of our study, in line
with this evidence. Since studies examining peripheral
mir-34a expression showed contradictory results, further
studies are needed to clarify the role of mir-34a in AD.

To be used as a biomarker, a miRNA level is expected to
have sufficient levels of specificity and sensitivity. Though
our data demonstrated that relative expression levels of
plasma mir-144 and leukocyte mir-34a seemed to distin-
guish EOAD from LOAD with significant specificity and
sensitivity, these findings were due to dependence of
both miRNAs on the age, consistent with the results of
the correlation analyses.

In conclusion, our results could suggest that the differ-
ential expression of miRNAs between EOAD and LOAD
groups might be independent of the AD disease status
and result from age-dependent changes. Also, altered
expression of miRNAs in the brain may not be correlat-
ed in plasma or blood cells. The relatively small sample
size is the main limitation of our study. Future studies

with larger cohorts are needed to validate results report-
ed here, and reveal whether miRNA changes specific to
EOAD and LOAD could be used as a biomarker.
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ABSTRACT

Objective: In presurgical evaluation, positron emission tomog-
raphy with fluorodeoxyglucose-F18 (FDG-PET) is an important
tool in identifying epileptogenic area. The aim of this study
was to evaluate glucose metabolism in FDG-PET in patients
with temporal lobe epilepsy (TLE) showing ‘switch-of lateral-
isation’ (SL) and ‘bilateral asynchrony’ (BA) in ictal scalp EEG
and compare their results with patients with TLE and none of
these patterns.

Methods: Twenty-four patients with TLE showing SL and/or
BA in at least one of their seizures in video-EEG monitoring
and 38 patients with TLE and without these patterns who had
epilepsy surgery and a follow-up at least 5-years were includ-
ed. The clinical, electrophysiological and imaging features
were evaluated and a statistical comparison was performed
between the groups.

Results: Bilateral hypometabolism was more frequent in pa-
tients with SL and/or BA (39%) than in patients without these
patterns (0%, p=0.040) in parallel with bilateral interictal epilep-
tiform discharges and bilateral abnormalities in MRI. The pres-
ence of unilateral or bilateral hypometabolism was not related to
postsurgical outcome in patients with SL and/or BA.

Conclusion: The possibility of low accuracy in the lateralisa-
tion of hypometabolism in FDG-PET might be interpreted
cautiously in TLE with bilateral independent ictal activity like
SL and BA.

OZET

Amag: Temporal lob epilepsili (TLE) hastalarin cerrahi dncesi
degerlendirilmesinde epileptojenik alanin belirlenmesi amaciyla
yapilan flurodeoksiglukoz F 18'li positron emisyon tomografisi
(FDG-PET) incelemesi énemli bilgiler saglamaktadir. Bu calis-
mada, ylzeyel iktal EEG kayitlarinda ‘switch-of lateralizasyon’
ve/veya 'bilateral asenkroni’ izlenen TLE'li hastalarinin interiktal
FDG-PET incelemelerinde glukoz metabolizma verilerinin ince-
lenmesi ve bu paternlerin izlenmedigi TLE hastalar ile karsilagti-
rilmasi amacland.

Gere¢ ve Yéntem: Video-EEG monitdrizasyon (VEM) incele-
mesinde en az bir ndbetinde ‘switch-of lateralizasyon’ ve ‘bila-
teral asenkroni’ saptanan 24 TLE'li hasta ¢alismaya dahil edildi.
Kontrol grubu olarak, bu iktal paternlerin izlenmedigi, epilepsi
cerrahisi gecirmis ve 5 yillik izlemi olan TLE hastalar belirlendi.
Klinik, elektrofizyolojik ve gérintileme bulgular degerlendirildi
ve hasta gruplarn arasinda istatistiksel olarak kiyasland.

Bulgular: VEM'de ‘switch-of lateralizasyon’ ve/veya ‘bilateral
asenkroni’ izlenen TLE'li hastalarda (%39), bu paternlerin izlenme-
digi gruba kiyasla (%0) FDG-PET incelemelerinde bilateral tempo-
ral hipometabolizma gérilme orani daha fazlaydi (p=0.040). Bu
oran, bilateral interiktal epileptiform aktivite ve bilateral manyetik
rezonans gorintilme anomalileri icin de benzerdi. Opere olmus
ve VEM incelemelerinde ‘switch-of lateralizasyon’ ve/veya ‘bilate-
ral asenkroni’ izlenen TLE'li hastalar icerisinde FDG-PET'de bila-
teral temporal hipometabolizma varlidi, cerrahi sonrasi sonlanm
acisindan farklilik géstermemekteydi.
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Sonug: Sonuclarimiz, cerrahi dncesi degerlendirmede VEM'de
‘switch-of lateralizasyon’ ve/veya ‘bilateral asenkroni’ izlenen
TLE'li hastalarda FDG-PET bulgularinin lateralizasyon degerleri-
nin dikkatli yorumlanmasi gerektigini gostermistir.

Anahtar Kelimeler: Temporal lob epilepsisi, iktal yayilim patern-

leri, switch-of lateralizasyon, bilateral asenkroni, FDG-PET, fonk-
siyonel gorintileme

INTRODUCTION

In drug resistant temporal lobe epilepsy (TLE), previous
studies indicated the efficacy of surgery to achieve sei-
zure freedom, to improve the quality of life and to re-
duce the mortality rate (1-5). For a successful surgery, it
is crucial to identify epileptogenic area where epileptic
seizures generate in the brain (2, 6). For this purpose, an
intensive set of clinical, electrophysiological and imaging
findings are viewed as presurgical evaluation (2, 4, 6). In-
terictal positron emission tomography (PET) is one of the
functional imaging techniques, used in the assessment of
the epileptogenic area (7-9).

PET with flourodeoxyglucose F 18 (FDG-PET) becomes
an important tool in presurgical evaluation in TLE (7, 9,
10). An unilateral anterior temporal hypometabolism pre-
dicted surgical freedom in 79-82% of the patients with
TLE, even in the presence of normal magnetic resonance
imaging (MRI) (11-16). In patients with a nonlateralised
ictal scalp electroencephalography (EEG), unilateral hy-
pometabolism in FDG-PET was present in 72% of sei-
zure-free patients with TLE (16).

Ictal scalp EEG propagation was studied for more than
three decades in TLE (17-21). 'Switch-of lateralisation’
and ‘bilateral asynchrony’ were two ictal scalp EEG
propagation patterns, showing bilateral epileptogenici-
ty and an unfavourable outcome after epilepsy surgery.
However, our group have published recently that 75% of
the patients with these propagation patterns were sei-
zure-free in the presence of unilateral consistent interictal
epileptiform discharges (IED) (17). The relation between
FDG-PET hypometabolism and these different ictal EEG
propagation patterns had not been studied previously.

The aim of this study was to evaluate the FDG-PET results
in patients with TLE showing ‘switch-of lateralisation” and
‘bilateral asynchrony’ in ictal scalp EEG and to compare
them with the seizure free TLE patients without these un-
usual ictal propagation patterns.

MATERIALS AND METHODS

Drug resistant patients with TLE who underwent scalp
video-EEG monitoring (VEM) for epilepsy surgery be-
tween 2000-2014 were reviewed in our department. TLE
was diagnosed according to clinical, electrophysiological
and neuroimaging findings.

‘Switch-of lateralization’ and ‘bilateral asynchrony’ were
defined according to the first definition by Steinhoff et
al. (20). Seizures with ictal discharges lateralized to one
hemisphere/temporal lobe at seizure onset, followed by
lateralization of ictal discharges to contralateral hemi-
sphere/temporal lobe for more than 10 seconds are
grouped as ‘switch-of lateralization’. In seizures with bi-
lateral asynchrony’ pattern, ictal discharges are lateral-
ized to one hemisphere/temporal lobe and during the
course of seizure, the difference between the frequency
of ictal discharges of two hemispheres/temporal lobes
are more than 1 Hz for more than 10 seconds.

Patients with TLE who were seizure free for at least 5 years
after surgery were included to study as a control group.

The clinical, electrophysiological and neuroimaging fea-
tures were evaluated retrospectively. In VEM, IEDs were
considered unilateral when more than 70% of them were
restricted to unilateral temporal lobe (22). Hippocampal
sclerosis (HS) was diagnosed in the presence of atrophy
in T1 weighted images and hyperintensity in T2/FLAIR
weighted images in MRI. Interictal FDG-PET hypome-
tabolism was evaluated visually by a blinded examiner
(EY) who had experience in functional neuroimaging in
patients with epilepsy. Surgical outcome was evaluated
according to Engel’s classification (23). Engel Class | was
grouped as seizure-free and Engel Class II-IV as not sei-
zure-free.

Statistical analyses were performed by using SPSS ver-
sion 20.0. Chi-square and Mann-Whitney U tests were
used to compare results between patient groups. p val-
ues less than 0.05 were considered as significant.

The local ethics committee approved the study and all
patients gave written informed consent.

RESULTS

Twenty-four patients with TLE showing ‘switch-of laterali-
sation’ and/or 'bilateral asynchrony’ in at least one of their
seizures in VEM and 38 TLE patients without these pat-
terns were included to the study. Patients with ‘switch-of
lateralisation’ and/or 'bilateral asynchrony’ were younger
than patients without these patterns (Table 1). Epilepsy
duration were longer in patients without ‘switch-of later-
alisation’ and 'bilateral asynchrony’ than those with (Table
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Table 1: Clinical, electrophysiological and imaging features of the patients with TLE

TLE with SL and/or BA

TLE without SL and/or BA

(n=24) (n=38)
Age, years 36.5+7.7 41.5+7.9 0.014
Epilepsy duration, years 23.7+8.3 30.1+£8.2 0.009
FDG-PET temporal hypometabolism, n (%)’ 0.040
Unilateral 11 (61.1) 9 (90)
Bilateral 7 (38.9) 0 (0)
Normal 0 (0) 1(10)
Interictal epileptiform discharges, n (%) 0.003
Unilateral 9 (37.5) 26 (68.4)
Bilateral 12 (50.0) 4 (10.5)
Normal 3(12.5) 8(21.1)
Outcome after surgery, n (%) 0.024
Seizure-free 12 (70.6) 36 (94.7)
Not seizure-free 5(29.4) 2(5.3)
MRI 0.014
Unilateral 16 (66.7) 35(92.1)
Bilateral 4(16.7) 3(7.9)
Normal 4(16.7) 0 (0)

"Eighteen patients in ‘switch-of lateralization” and ‘bilateral asynchrony’ group had FDG-PET test whereas 10 in non ‘switch-of lateralization’
and 'bilateral asynchrony’ group had FDG-PET test; 'Seventeen patients in ‘switch-of lateralization’ and 'bilateral asynchrony’ group had
epilepsy surgery; TLE; temporal lobe epilepsy, SL; switch-of lateralization, BA; bilateral asynchrony, FDG-PET; position emission tomogra-

phy with flourodeoxyglucose F 18, MRI; magnetic resonance imaging

1). Seventeen patients in ‘switch-of lateralisation’ and/or
‘bilateral asynchrony’ group had undergone epilepsy sur-
gery (17/24, 71%).

Among 24 patients with ‘switch-of lateralisation’ and/
or ‘bilateral asynchrony’, 18 had a FDG-PET study while
FDG-PET test was performed in only 10 of 38 patients
without ‘switch-of lateralisation’ and ‘bilateral asynchro-
ny’. Eleven of patients with ‘switch-of lateralisation” and
‘bilateral asynchrony’ had unilateral temporal hypome-
tabolism (11/18, 61%), whereas 9 of patients without these
patterns had unilateral temporal hypometabolism (9/10,
90%), showing a significant difference (Table 1). None of
the patients with these ictal propagation patterns had a
normal FDG-PET study. Patients with ‘switch-of laterali-
sation’ and ‘bilateral asynchrony’ had significantly more
bilateral IED and a poorer outcome after surgery than pa-
tients without these patterns (50% vs 11% for bilateral IED
and 29% vs 5% for not seizure-free, p<0.05).

MRI showed unilateral and bilateral lesions (HS in 19 and
unilateral temporal cavernoma in one) in 16 and 4 of 24
patients with ‘switch-of lateralisation” and/or ‘bilateral
asynchrony’, respectively (67% and 17%) whereas unilat-
eral HS was present in 35 of 38 patients without ‘switch-of
lateralisation” and ’bilateral asynchrony’ and bilateral in
three (92% and 8%). None of the patients without ‘switch-
of lateralisation’ and ‘bilateral asynchrony’ had normal
MRI. However, normal MRI was present in four patients

with ‘switch-of lateralisation’ and/or ‘bilateral asynchrony’.
Patients without ‘switch-of lateralisation” and ‘bilateral
asynchrony’ were more likely to have unilateral MRl lesions
compared to patients with ‘switch-of lateralisation’ and/
or 'bilateral asynchrony’ with a statistically significant level.

Among the patients with ‘switch-of lateralisation” and/or
‘bilateral asynchrony’ and who had surgery (17), an FDG-
PET study was conducted of 12 patients. Four of eight
patients showing unilateral temporal hypometabolism
were seizure-free while the remaining four were not sei-
zure-free after surgery. There were four patients showing
bilateral temporal hypometabolism whose surgical out-
come was seizure-free in two and not seizure-free in the
other two. The group difference did not show any sig-
nificance between the pattern of hypometabolism in the
FDG-PET tests and the surgical outcome.

Intracranial VEM was performed on 6 of patients with
‘switch-of lateralisation” and/or ‘bilateral asynchrony’.
The decision for intracranial VEM was made by the ep-
ilepsy surgery team in our unit, and consisted of an ep-
ileptologist, a neurosurgeon, a radiologist, and nuclear
medicine radiologists. Among these patients, four had
bilateral and one had unilateral hypometabolism in the
FDG-PET studies. One patient did not have an FDG-PET
study. Five of the six patients having intracranial VEM,
were seizure-free.
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DISCUSSION

Ictal scalp EEG propagation patterns like ‘switch-of later-
alisation” and ‘bilateral asynchrony’ are under recognised
electrophysiological patterns which are underestimated in
the presurgical evaluation of patients with TLE. Steinhoff
et al. described these patterns in the late-90s and showed
that these patterns were associated with bilateral IED (20).
Similarly, in our study, we also found that bilateral IED was
more frequent in the presence of ‘switch-of lateralisation’
and 'bilateral asynchrony’. Likewise, bilateral temporal hy-
pometabolism in FDG-PET studies was more common in
patients showing these ictal EEG propagation patterns.

FDG-PET is a noninvasive functional imaging technique
which evaluated dysfunctional cortical areas showing dis-
rupted glucose metabolism. The pathophysiology of the
dysfunctional areas was not precisely understood. How-
ever, several hypotheses have been described including
diaschisis, decreased synaptic density, neuronal loss, and
the enhancement of the inhibitory processes over the ep-
ileptogenic areas (24, 25). Additionally, factors related to
seizures might play a role in the change of glucose me-
tabolism in both the epileptogenic area and the related
parts of the brain (26, 27). Unilateral hypometabolism was
found in TLE (66-100%) and suggested to be related to a
favourable outcome after surgery in patients with normal
MRI even though the lack of IEDs (13, 16, 25, 28). In TLE
associated with HS, unilateral restricted hypometabolism
in the mesial temporal region was highly suggestive of an
excellent outcome after surgery (29, 30). The results of the
FDG-PET studies identifying epileptogenic area in extra-
temporal lobe epilepsy were less satisfying (31-33). The
relation between hypometabolism in FDG-PET studies
and ictal scalp EEG patterns had not been studied before.

Previous studies implied that switch-of lateralisation” and
‘bilateral asynchrony’ was related to bilateral IED (17-20).
In the presence of these patterns, the false lateralisation
of ictal EEG onset and non-lateralised semiology were
also more frequent (18, 19, 34). In accordance with these
previous studies, we also found that bilateral IED were
more common in patients with these patterns in scalp
EEG recordings.

Our study revealed more frequent bilateral hippocampal
abnormalities in MRl in patients with TLE showing "switch-
of lateralisation’ and/or 'bilateral asynchrony’ patterns in
scalp ictal EEG when compared to those without ‘switch-
of lateralisation’ and 'bilateral asynchrony’. These results
were similar with a previous neuroimaging study (35). Pa-
tients with bilateral independent seizure onset in scalp
ictal EEG figured as right and left seizure onset in differ-
ent seizures and ictal propagation patterns like ‘switch-
of lateralisation” and ‘bilateral asynchrony’ had bilateral
prolonged hippocampal T2 relaxation time in MRI studies
of patients with TLE-HS (35). In this study, an interesting

finding was the relation between bilateral independent
seizure onset and the relatively predominant T2 changes
in the anterior temporal regions while unilateral T2 chang-
es were present. Abnormalities localised to the anterior
temporal region in MRI might imply the role of hippocam-
pal commissure in the propagation of ictal discharges in
‘switch-of lateralisation” and "bilateral asynchrony’ (17, 35)
and emphasise the theory of unilateral hippocampal fo-
cus with disrupted ictal propagation. However, this data
has not been verified by another MRI study evaluating
structural temporal pole abnormalities (36). More studies
are needed to clarify the role of hippocampal commissure
in bilateral independent ictal activity like ‘switch-of later-
alisation’ and 'bilateral asynchrony’ in TLE.

Studies with patients with TLE revealed that ‘switch-of
lateralisation’ and ’bilateral asynchrony’ were related to
poor outcome after surgery when compared with the
patients without these patterns in scalp ictal EEG (18,
19, 34). However, it has been previously suggested that
unilateral IED might predict favourable outcomes even
in the presence of these patterns (17). The present study
showed an increased frequency of being non-seizure
free after surgery in patients with TLE and ‘switch-of lat-
eralszation’ and/or ‘bilateral asynchrony’. In our control
group, 95% of the patients were seizure free for 5-years
following the surgery which was higher than previously
reported (18, 37-39). This could be explained by the high
incidence of HS (92%) in this group.

In our study, patients with bilateral independent ictal ac-
tivity in scalp EEG were slightly younger and had shorter
epilepsy duration when compared to those without. Sev-
eral studies have investigated epilepsy duration and sur-
gical outcome in TLE (37, 40-43). Some of these reports
found that longer epilepsy duration (more than 20 years)
was related to poorer outcomes after surgery while oth-
ers found no relation between these parameters (37, 41-
43). Although some authors suggested the possibility of
secondary epileptogenesis in TLE (44-46), this hypothesis
needs to be proved in future studies (47). Regarding the
fact that both groups in our study had a longer epilepsy
duration than 20 years, we consider that the effect of age
does not play an important role in our results.

Within the patients with ‘switch-of lateralisation” and/or
‘bilateral asynchrony’ who had surgery, FDG-PET find-
ings have failed to predict the surgical outcome. In the
presence of these patterns, it was known that the reli-
ability of the lateralisation value of electrophysiological
parameters decrease (18, 19, 34). The results of presurgi-
cal evaluation should be interpreted cautiously, including
FDG-PET studies. Although a previous study suggested
the possible role of unilateral IED in predicting the fa-
vourable outcome, the low number of patients with these
patterns might lead to misinterpretation (17). Hence, in-
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tracranial monitoring should be considered to identify
the epileptogenic area, in appropriately selected cases
with a clear hypothesis of the epileptogenic area.

CONCLUSION

Patients with TLE having bilateral independent ictal ac-
tivity like 'switch-of lateralisation’ and ‘bilateral asynchro-
ny" in scalp EEG monitoring showed bilateral temporal
hypometabolism in FDG-PET studies in parallel with
bilateral abnormalities in interictal EEG and MRI. In the
presence of these patterns, it is important to be aware
of unreliable information about the lateralisation of the
epileptogenic area, also gathered from the PET studies.
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ABSTRACT

Objective: In this study, we investigated the effect of the QTc
interval in cirrhosis patients on mortality and morbidity in esoph-
ageal variceal hemorrhages.

Material and Method: It was retrospectively scanned in a sin-
gle-centred design. The QTC intervals before and during the
bleeding were calculated. The demographic characteristics and
mortality status were recorded.

Results: Bleeding was detected in 117 of the 156 patients. A
total of 83% of these were male, and 17% were female. The QTc
interval in these patients measured at the time of bleeding was
longer than that measured before bleeding (p<0.001). The QTc
interval of the patients who died due to bleeding was found to
be 509.9 ms. It was calculated for males as 520.6 ms, and 487.4
ms for females. In the ROC analysis that was conducted for the
QTc in terms of mortality, the sensitivity was 82.4% and specificity
was 79.7% for 464.0 ms in males (AUC:0.785; 95% CI 0.724-0.825).
The sensitivity was 77.8% and the specificity was 90.0% for QTc's
454.0 ms cutoff value for females (AUC:856; 95% CI 0.812-0.862).

Conclusion: The QTc interval is prolonged in the case of esoph-
ageal variceal hemorrhage in patients diagnosed with cirrhosis.
A prolonged QTc interval is associated with mortality and mor-
bidity of patients.
Keywords: Emergency department, cirrhosis, QTc interval, var-
iceal hemorrhage

OzZET

Amag: Bu calismada QTc intervalinin siroz hastalarinda meydana
gelen ézofagus varis kanamasinin mortalite ve morbidite Uzerin-
deki etkisi aragtirildi.

Gere¢ ve Yontem: Calisma, retrospektif, tek merkezli yapildi.
Hastalarin kanama &ncesi ve kanama anindaki QTc intervalleri
hesaplandi. Hastalarin demografik &zellikleri ve mortalite du-
rumlari kaydedildi.

Bulgular: Yz elli alti hastanin 117'sinde kanama saptandi. Bun-
larin %83'U erkek, %17'si kadindi. Kanama aninda dlcllen QTc
intervali kanama 6ncesi dlctlenden uzundu (p<0,001). Kanama
nedeniyle dlen hastalarin QTc stresi 509,9 ms olarak bulundu.
Erkekler icin hesaplanan QTc dederi 520,6 ms ve kadinlar icin he-
saplanan 487,4 ms idi. Mortalite acisindan QTc icin yapilan ROC
analizinde, erkeklerde 464,0 ms icin sensitivite %82,4 ve spesivite
%79,7 olarak bulundu (AUC:0,785; 95% CI 0.724-0,825). Kadin-
larda QTc'nin 454,0 ms, cutoff degeri icin sensitivite %77,8 ve
spesivite %90,0 olarak bulundu (AUC:856; 95% Cl 0.812-0,862).

Sonug: Siroz tanisi olan hastalarda ézofagus varis kanamasi du-
rumunda QTc intervali uzamaktadir. Uzamig QTc intervali hasta-
larin mortalite ve morbiditesi ile iligkilidir.

Anahtar Kelimeler: Acil servis, siroz, QTc intervali, varis kanamasi
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INTRODUCTION

Cirrhosis is among the most common diseases in terms
of hospitalisation and mortality rates worldwide because
of the damage to liver cells caused by infections, alco-
hol, drugs, or hereditary enzyme deficiency (1). Patients
are at risk of mortality because of the damage caused by
cirrhosis in the liver, as well as its effects on the heart. Cir-
rhosis causes cardiomyopathy (CCM), which causes weak
contraction and relaxation of the heart. CCM has signifi-
cant electrophysiological changes, which can be detect-
ed with Electrocardiogram (ECG) (1, 2). Depolarisation
and repolarisation of the ventricles are delayed because
of the slow-down of the transmission in the myocardia,
which, in return, causes the prolongation of QT interval in
the ECG (3). The prolongation in the QT interval causes
increased heart rate, decreased myocardial contraction
strength, and diastolic dysfunction. The deterioration
in the transmission in the ventricle increases the risk of
ventricular arrhythmia, especially polymorphic ventricular
tachycardia, which can result in ventricular fibrillation and
sudden death (2, 4, 5). It was shown in previous studies
that the prolonged QT interval because of cirrhosis was
directly proportional to the severity of cirrhosis, and there
is healing after liver transplantation. For this reason, it is
used as the marker of the severity of the disease (1).

Another fatal condition in cirrhotic patients is Gastroin-
testinal Bleeding (GIB), which is caused mostly by the
rupture of the gastro-esophageal varicose veins (6, 7). No
matter based on rupture of the gastro-esophageal vari-
cose veins, the 6-week mortality rate of GIB is 0-30% ().
The anemia, hypotension and tachycardia that appear
because of the bleeding also cause myocardial ischemia.
For this reason, the clinical condition is even more severe
in patients with CCM and prolonged QT (8). However,
although acute GIB prolongs the QT in patients with cir-
rhosis without underlying cardiac disease, there was no
such effect in those without cirrhosis (6, 8).

In this study, the effect of the esophageal variceal hemor-
rhage on the QT interval was examined in patients diag-
nosed with cirrhosis. The effects of the changes in the QT
interval on mortality and morbidity of the disease were
also investigated in the presence of active bleeding.

MATERIAL AND METHOD

Study setting and population

The study was conducted in the Emergency Department
of our hospital in a retrospective and single-centre de-
sign between January 2009 and December 2019. Our
hospital has the largest gastroenterology unit in the area
with 50 beds, receiving an average of 65,000 admissions
on an annual basis. In addition, the third-degree emer-
gency department is the one that receives the highest
emergency service admissions.
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Patients diagnosed with cirrhosis and referred to the
emergency department with acute gastrointestinal
bleeding were scanned in the database of our hospital
according to the ICD-10 Diagnostic Code (K 74). The
patients with traumas, pregnant women, malignancies,
cardiac diseases like heart failure and arrhythmia were
excluded from the study. The patients who were over the
age of 18, whose QTc intervals were normal in their ECGs
that were evaluated in the database, and who had suf-
ficient data available in their files, were included in the
study.

Data collection

The demographic characteristics of the patients like
age and gender were recorded from the hospital data-
base. Comorbid disease status was also recorded. The
cirrhosis severity was evaluated and recorded according
to Child-Pugh Scoring (9, 10). All the Emergency Depart-
ment admissions of the patients with/without bleeding
were recorded according to their protocol numbers. Ac-
cording to the endoscopy reports performed after each
admission, bleeding because of the varicose vein was re-
corded. The ECGs that were taken during routine check-
ups no later than 30 days before the admissions due to
bleeding were accepted as basic ECG of the patients.
In admissions to the Emergency Department with GIB,
the ECGs taken before endoscopy were considered as
bleeding period ECGs. The ECGs that were taken at the
time of hospitalisation for follow-ups of the patients with
bleeding in endoscopy were recorded from the archive
data as post-bleeding ECGs.

The QT interval was calculated with extremity derivation
DIl by starting from the QRS complex according to the
descending end of the T wave isoelectric line (3). The cor-
rected QT (QTc) value was calculated by using the Bazzet
Formula. The Bazzet Formula is called as QT interval in
milliseconds divided into the square root of the RR in-
terval seconds by using the RR interval between the pre-
vious and measured complex (11). The American Heart
Association (AHA) guide, which issued for extended an
QTc period, was taken as the basis. In this Guideline, if
the QTc is >460 ms in females, and >450 ms in males, itis
considered that the QTc is prolonged (12).

The 30-day mortality of the patients after/as of the admis-
sion with bleeding was recorded.

Statistical method

The statistical analysis of the data was carried out with
the IBM Statistics version 24.00 program. The continuous
distribution of the data was examined with the Kolmog-
orov Smirnov Test. The Mann Whitney U Statistical Anal-
ysis was used in the comparison of the continuous data
between the two groups. A p value <0.05 was considered
to be statistically significant.
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Ethical considerations

Permission for the study was obtained from Izmir Katip
Celebi University, Ataturk Education and Research Hos-
pital Ethics Committee (21.01.2020 - 2019-GOKAE-1360).
The entire study process was conducted in line with the
Helsinki Declaration.

RESULTS

A total of 156 patients were included in line with the in-
clusion criteria in our study. All cases had a total of 326
admissions in the Emergency Service because of Gas-
trointestinal Bleeding (GIB). A total of 118 (76%) of the
patients were male, and 38 (24%) were female. The mean
age of males was 61.07+12.47, and the mean age of fe-
males was 57.11+£10.81. The mean age of the patients
was correlated with their gender. No statistically signifi-
cant differences were detected between the mean age of
males and females who were examined (p>0.05).

According to the endoscopy reports in the database, 117
(76%) of the patients had bleeding. Esophageal variceal
hemorrhage was detected in 104 (83%) of the male pa-
tients, and in 13 (17%) of the female patients. There was
a statistically significant difference between the GIB rates
of the male and female cases (p>0.05). A total of 18%
of the patients had additional comorbidities; and 29.87%
were Child-A, 35.06% Child-B, and 35.07% were Child-C
cirrhosis.

Mortality due to GIB was detected in 56 (35.9%) of the
patients who were included in the study. A total of 49
(31.4%) of the male patients died because of esophageal
variceal hemorrhage.

The mean QTc calculated from ECGs before the bleed-
ing of all patients was found to be 395.5 ms. The QTc
value of the male patients was calculated as 398 ms, and
that of the female patients was 387.1 ms. No statistical
difference was detected in the calculated QTc values of
male and female cases.

The mean QTc of the patients who had bleeding was de-
termined to be 473.4 ms in endoscopy. The QTc values
of the patients with bleeding were found to be statisti-
cally and significantly higher than the QTc values before
bleeding (p<0.001). The QTc of male patients with bleed-
ing was 478.7 ms, and 455.1 ms in female patients. A sta-
tistical difference was detected in the QTc values calcu-
lated from male and female patients who had bleeding
(p=0.023).

The QTC intervals of the patients who died because of
GIB was found to be 509.9 ms. The QTc value calculated
for males was 520.6 ms, and 487.4 ms for females. When
the mean values of male patients who died because of
bleeding were evaluated, the surviving cases had statis-

tically significant differences in terms of the QTc values.
When the mean values of female patients who died be-
cause bleeding was evaluated, the surviving cases had
statistically significant differences in terms of the QTc val-
ues (Table 1).

Table 1: QTc values in case of bleeding and death by
gender

Male Female Total P
Before 3980ms 387.1ms 395.5ms  0.309
bleeding
During 478.7ms 455.1ms 4734 ms 0.023
bleeding
Death due 520.6ms 4874 ms 509.9 ms 0.041
to bleeding

The QTc cut-off value was calculated in patients who died
because of bleeding. This value was 464.0 ms in males.
The sensitivity of QTC cutoff value was 82.4%, and the
specificity was 79.7% (AUC:0.785; 95% ClI 0.724-0.825).
This value was 454.0 ms in females. The sensitivity of
QTc cutoff value was 77.8%, and specificity was 90.0%
(AUC:856; 95% CI 0.812-0.862) (Graphic 1).
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Graphic 1: Receiver Operating Characteristic (ROC)

curve of QTc interval in predicting mortality

When the QTc values according to bleeding status
and mortality were evaluated, there was a statistically
significant difference between the QTC values in males
based on bleeding and mortality (pyeeqng=0.001 and
Pronaliy<0.001, respectively). A statistically significant
difference was detected in females based on their
bleeding and mortality status (Ppjecang=0.016 and
Prmonaliy<0.001, respectively). In this respect, in the case
of bleeding in both genders, the QTC intervals were
prolonged and the QTc was longer in mortal cases.
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DISCUSSION

Cirrhosis progresses with the destruction of the liver and
heart cells. It has complications like portal hypertension,
acid, variceal hemorrhage, encephalopathy, hepatore-
nal-hepatopulmonary syndrome, and hepatocellular car-
cinoma. Cirrhotic Cardiomyopathy (CCM), in which the
systolic and diastolic function deteriorate in the heart,
is also observed (5, 11). The CCM was first described by
Kowalski and Abelmann as increased cardiac output, de-
creased stroke volume, normal blood pressure, and de-
creased systemic resistance (14). In the following years,
the diagnostic criteria of the cirrhotic CCM were defined
by Figueiredo, and the QTc interval was among the sup-
portive criteria (15).

Bokardiva et al. reported that 46% of the 586 cirrhosis
patients developed CCM in their study conducted on cir-
rhotic CCM prevalence. The QTc interval was prolonged
in 75.8% of patients diagnosed with CCM. The risk fac-
tors like diabetes, alcohol, hypertension, hypothyroidism,
which prolong the duration of QTc, were excluded in this
study (2). In his study conducted on Hepatitis C (HCV)
patients, Abbas et al. found that QTc was longer than
normal in 24.5% of these patients. They also compared
patients who had cirrhosis with patients who did not have
cirrhosis, and reported that 57.9% of HCV cirrhosis pa-
tients had prolonged QTc intervals (1). Mashod Al et al.
conducted a study and evaluated the relation between
the severity of cirrhosis and the QTc interval. They eval-
uated the severity of cirrhosis according to Child-Turcot-
Pugh Classification, and reported that the QTc interval
was prolonged in all stages of cirrhosis. In the same study,
they emphasised that 72% of Class C patients had QTc
intervals longer than expected. It was shown that as the
severity of cirrhosis increases, the effects on the heart will
also increase, and prolonged QTc intervals in cirrhosis
indicated the severity of cirrhosis and cardiac exposure
(5). Zambrumi et al. reported that the final stage of the
effects of cirrhosis on the heart was the prolongation of
the QTc intervals. They reported that QTc prolongation
indicated high damage to the liver and heart cells (17).

In the present study, the subgroup of patients diagnosed
with cirrhosis with pathological and radiological findings
and those who had endoscopically-proven esophagus
varicose was examined. The QTc interval was detected to
be at normal limits in ECG carried out before bleeding of
these patients who admitted with GIB complaints. It was
also calculated that QTc was prolonged before bleeding
in all cases that had bleeding. However, it was found that
the male patients with variceal hemorrhage in esophagus
had significantly longer QTc interval compared to female
patients. We believe that the developing cardiomyop-
athy and portal hypertension cause a cardiac effect. In
addition, we see the ischemia caused by anemia devel-

oping due to bleeding and circulatory disorder on the
heart as a prolongation of QTc interval in ECG. However,
we also believe that this higher effect in male patients
might have occurred because of a higher prevalence of
cardiac events and lower cardiac reserves in males. Paral-
lel to our study, Peter et al. conducted a study on cirrhosis
patients and showed that the QTc interval was prolonged
in cirrhosis patients, and that QTc was longer when vari-
ceal hemorrhage developed in these patients (QTc: 468).
They also noted that the difference between these two
values was an independent risk factor in predicting Hepa-
torenal syndrome. In this respect, they argued that QTc
was a good tool in predicting the severity of cirrhosis and
the risk of bleeding (13).

In Zhao et al.'s study, they classified cirrhosis patients
according to QTc intervals. Similar to the results of the
present study, they reported that there was a significant
relation between GIB and QTc prolongation. They also
argued that the probability of GIB would be high in cir-
rhosis patients with a long QTc interval (18). In Trevisani
et al.'s study, patients who applied for non-cirrhosis due
to upper GIB were evaluated. They compared the ECGs
of patients with GIB before and after bleeding, and found
that the QTc values were prolonged at the time of bleed-
ing, and only returned to the baseline after 6 months.
They also argued that the QTc prolongation detected in
patients was associated with GIB (8). In our study, it was
found that the normal QTc interval before bleeding was
prolonged when bleeding occurred. Our findings sup-
port the findings of previous studies.

Another result of our study was that the QTc prolongation
after bleeding was associated with mortality. There was a
strong and linear relation between QTc intervals and mor-
tality in both genders. The onset of QTc prolongation in
patients with cirrhosis is also increased in direct propor-
tion to mortality. As QTc is prolonged, mortality increas-
es. Biselli et al. evaluated the effect of MELD-Na score
and QTc interval on 6-week mortality. They included pa-
tients who lived for at least one day after bleeding in their
study, and recommended a new scoring that included the
MELD-Na score and QTc. He argued that this new scoring
was more specific and sensitive in predicting mortality (6).
Parallel to the findings obtained in our study, Biselli et al.
revealed the strong relation of QTc with mortality.

CONCLUSION

QTc is an easy-to-calculate, non-invasive and reliable
method for these patients. We believe that this prolon-
gation in QTc interval in patients especially with high-vol-
ume bleeding like esophagus variceal hemorrhage will
be a guide to indicate mortality and morbidity. For this
reason, we believe that the changes in the QTc interval
should be closely monitored in patients diagnosed with
cirrhosis.
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Limitations

Although the study was conducted in a hospital with the
largest gastroenterology unit in the region, it was done as
a single-centre. In addition, it is necessary to support the
results with further studies to be conducted with wider
patient groups.
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ABSTRACT

Objective: Holoprosencephaly (HPE, #MIM 236100) is the most
common developmental defect of midline cleavage in the hu-
man forebrain. Environmental, genetic, and multifactorial causes
are involved in its etiology. About half of the cases have chro-
mosome aberrations such as trisomies 13 and 18, triploidy and
structural imbalances. Single gene mutations have been shown
in ~25% of cases. In this retrospective study, we aimed to deter-
mine the etiological factors related to HPE in 127 fetuses.

Material and Method: This study comprises 127 prenatally
diagnosed fetal HPE samples from a period of 25 years, which
were evaluated by karyotyping, fluorescence in situ hybridization
(FISH) and aCGH investigation.

Results: A total of 64 (50.39%) chromosome aberrations were
identified in this cohort. The predominant chromosomal abnor-
mality was trisomy 13 (n=38), which was followed by trisomy
18 (n=8) and triploidy (n=5). Terminal 7q deletion was the most
frequent structural anomaly (n=10, of which 5 were de novo de-
letion, 4 were an unbalanced product of maternal translocations
and one unknown in origin) and the deletion of 18p was detect-
ed in one case. In the remaining two cases, we detected trisomy
20 and pericentric inversion 11 coincidentally.

Conclusion: This study, indicates that in the presence of clinical
findings suggesting HPE, cytogenetic and molecular cytogenet-
ic studies should be performed. An aCGH study must also be
done for submicroscopic chromosomal anomalies, to determine

OZET

Amagc: Holoprosensefali (HPE, #MIM 236100), 6n beyin orta hat
bslinmesinde en sik gorilen gelisimsel bozukluktur. Etiyolojisin-
de, cevresel, genetik ve multifaktoriyel hastaliklar rol oynamakta-
dir. Vakalarin yaklasik yarisinda, trizomi 13 basta olmak Gzere, tri-
zomi 18 ve triploidi gibi sayisal anomaliler ve yapisal kromozom
anomalileri bulunmaktadir. Olgularin ~%25'inde tek gen mutas-
yonlari gosterilmistir. Bu retrospektif calismada fetal déonemde
saptanan 127 fetlste HPE etiyolojisinde rol oynayan faktérlerin
arastinlmasi planlandi.

Gereg ve Yontem: Bu calisma, 25 yillik bir periyotta fetal ultraso-
nografide HPE tanisi konmus 127 fetusta yapilan klasik karyotip-
leme, floresan in situ hibridizasyon (FISH) ve aCGH incelemeleri-
nin sonuglarini icermektedir.

Bulgular: Bu kohortta olgularin 64 (%50,39)'tinde bir kromozom
anomalisi tespit edildi. En sik gorilen sayisal kromozomal ano-
mali beklendigi gibi trizomi 13 (n=38) idi , bunu sirasiyla trizomi
18 (n=8) ve triploidi (n=5) izlemistir. Yapisal kromozom anomali-
lerinden terminal 7q delesyonu en sik gérilen anomaliydi (n=10,
5'i de novo, 4’ maternal translokasyonun dengesiz Gring, 1 ol-
gunun kdkeni ise bilinmiyordu). Bir olguda 18. kromozomun p
kolunda bir delesyon saptandi. Kalan 2 olguda tesadufi olarak tri-
zomi 20 ve 11. kromozomda perisenttrik bir inversiyon saptandi.

Sonug: Bu calisma, HPE klinik bulgularin varliginda sitogenetik
ve molekiler sitogenetik calismalarin birlikte veya tamamlayici
olarak yapilmasi gerektigini gdstermektedir. Ozellikle aCGH c¢a-
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their sizes, real breakpoints and identify possible novel genes
that might play a role in HPE etiology.

Keywords: Holoprosencephaly, HPE, #MIM 236100, nervous
system malformations, prenatal diagnosis

lismasi submikroskopik yapisal kromozomal anomalilerin boyut-
larini ve kirik noktalarini, bélgede yer alan genleri belirlemekte
oldugu kadar HPE etiyolojisinde rol oynayabilecek olasi yeni
genleri tanimlamak icin de yapilmalidir.

Anahtar Kelimeler: Holoprosensefali, HPE, #MIM 236100, mer-
kezi sinir sistemi, prenatal tani

INTRODUCTION

Holoprosencephaly (HPE, #MIM 236100), resulting from
failed forebrain separation during early embryogenesis,
is the most common developmental defect in humans
with an incidence of 1:250 in first trimester fetuses and
1:10 000 in newborns (1).

This malformation of the forebrain is often associated
with a wide spectrum of facial anomalies, from severe
to mild, such as cyclopia with proboscis, hypoplasia of
the nose with a single nostril, agenesis of the premaxil-
la, cleft lip/palate, midfacial hypoplasia, single maxillary
central incisor and hypotelorism. According to central
nervous system (CNS) findings, HPE is classified into 4
groups: (i) alobar, when the hemispheres are not sep-
arated and a “monoventricle” is formed; (ii) semilobar,
when the hemispheres and ventricles are partly sepa-
rated and the interhemispheric fissure is only posteri-
orly present; (iii) lobar, when the cerebral hemispheres
and lateral ventricles are separated but variable regions
may partly or mildly be fused, and the peripheral olfac-
tory nerves and bulbs are absent, and (iv) the middle
interhemispheric fusion variant (MIHV), when the poste-
rior-frontal and parietal lobes are not separated and the
corpus callosum is absent (2-5).

HPE is an etiologically heterogeneous condition, which
can result from chromosome aberrations, single gene
mutations or environmental factors. Chromosomal aber-
rations are the most common etiological factor, detected
in about 50% of affected individuals. Numerical (trisomy
13, trisomy 18 and triploidy), as well as structural chromo-
somal anomalies including submicroscopic aberrations
have been associated with HPE. Structural chromosom-
al anomalies led the way in identifying the genes and
pathways related to HPE. After the identification of Sonic
Hedgehog (SHH) at 7936 in 1996,14 genes and 35 relat-
ed loci have been published (6-8). ZIC2 at 13932, SIX3 at
2p21, TGIFT at 18p11.3, PTCH1 at 9922 are reported as
major causative genes and mutations in those genes are
identified in about 25% of chromosomally normal cas-
es (9-12). Single gene mutations are mostly identified in
postnatal than in prenatal cases since major chromosome
aberrations are lethal (13, 14).

We report here the results of classical and molecular
karyotyping in 127 fetuses with HPE detected antenatally
by ultrasonographic or fetal MRI evaluation.
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MATERIAL AND METHOD

This study consists of classical karyotyping, and molec-
ular cytogenetic examination of 127 samples from fetal
tissue following the prenatal diagnosis (PD) of HPE. The
examinations were carried out at the Medical Genetics
Department of Istanbul Faculty of Medicine, Istanbul
University, during a time span of 25-years. Fetal ultra-
sonography (USG) and invasive procedures were per-
formed at the Perinatology Division of the Obstetrics
and Gynecology Department of the same faculty. Fetal
tissue samples were obtained by chorionic villus sam-
pling (n=34), amniocentesis (n=26) and fetal blood sam-
pling (n=67). Karyotype analysis was performed using
G-banded chromosomes at 500-550 band levels (except
for 4 cases, examined at 400-450 band-levels). After 2007,
cases with normal karyotype or a deletion encompassing
the 7936 band were further investigated with FISH using
subtelomeric probe 7936.3 (n=36) (Cytocell, Cambridge,
UK). After 2011, aCGH was performed in 29 cases using
Agilent SurePrintG3 CGH+SNP Microarray Kit (4x180K),
according to the manufacturer protocol. These works
were a part of routine clinical genetic evaluation. Written
informed consent was obtained from the parents for all
genetic tests. This study was approved by the Istanbul
University, Istanbul Faculty of Medicine research ethics
committee (2011/1275-642, 27.07.2011).

RESULTS

This study consists of 127 fetal samples with antenatal
suspicion of HPE from a single center over a period of
25 years and is the largest series for prenatal work-up of
HPE with cytogenetic and molecular cytogenetic anal-
ysis. The mean maternal age at the diagnosis was 30.5
years (range 16 to 45). The male to female sex ratio of fe-
tuses was 1.2:1. Postmortem physical examinations were
performed in 55, and fetal autopsy in 18 fetuses, for con-
firmation of HPE. The mean gestational age at the time of
USG diagnosis was 21.7 weeks (range 11-38).

Fifty-four of the fetuses (42.51%) presented with alobar, 12
(9.44%) with semilobar, four with lobar HPE (3.14%), one
with MIHV (0.787%) and in 56 (44.09%) the HPE sub-clas-
sification was not performed (Table 1). Two fetuses with
a normal result were monozygotic twins. One of the twin
pair presented with HPE, although its partner did not dis-
play any USG findings of HPE, a minor form could not be
excluded. Five families with a history of more than one af-
fected fetus with HPE had normal cytogenetic results.
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Table 1: Distribution of HPE types among chromosomal
abnormalities

% ratioin % ratio in
n=127 .
all cases anomalies
Normal 63 49.6
karyotype
Chromosome 64 50.4
abnormalities
Trisomy 13 38 29.9 59.4
Trisomy 18 8 6.29 12.5
Triploidy 5 3.93 7.8
Derivative 5 (4 mat+1 3.93 7.8
chromosomes  unknown)
7q deletion 5 (dn) 3.93 7.8
18p deletion 1 0.78 1.56
Trisomy 20 1 0.78 1.56
Pericentric 1 0.78 1.56
inversion

Chromosomal aberrations were found in 64 of 127 fetuses
(50.39%) of which 62 (48.81) were considered to be caus-
atively related to the brain malformation. The results are
summarized in Figure 1. Of the 57 fetuses investigated by
classical karyotyping between 1994 and 2007, 25 (43.85%)
had visible chromosome anomalies (trisomy 13 in 17 cases,
triploidy in two, trisomy 18 in one, a derivative chromo-
some 7 as an unbalanced product of a maternal translo-
cation in three, de novo 7q terminal deletion in one). After
2007, 70 fetal samples were karyotyped, and chromosome
anomalies were detected in 39 (55.71%). The detailed de-
scription of the anomalies were as follows; trisomy 13in 21,
trisomy 18 in seven, triploidy in three, a de novo terminal
deletion of 7q in four (two being the MZ twin pair), a deriv-
ative chromosome 7 as an unbalanced product of a mater-
nal translocation in one and deletion 18p detected in one
case In addition to those chromosome aberrations which
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Figure 1: Fetal USG classification of HPE and their rela-
tion to karyotype abnormality

DER: Derivative, Tri: Trisomy, DEL: Deletion, PERINV: Pericentric
inversion

all involve at least one HPE gene, two further presumably
unrelated anomalies were detected: one was a pericentric
inversion of chromosome 11 inherited from healthy a fa-
ther, and the other non-mosaic trisomy 20.

Five cases in 4 pregnancies (counted as 2 because one
case was twin) maternal unbalanced translocations were
identified after fetal karyotyping. All were related to the
7936 band, and the reciprocal breakpoints were 3p23,
3928, 15g26.2 and 21923.3. All cases with normal karyo-
type (n=34) were further investigated with FISH using a
subtelomeric 7q probe, and four were found to have a
7q microdeletion. One case had a 3.5 Mb deletion of
18p encompassing the TGIF1 gene with a MLPA P070
probe set. In 29 fetal samples with normal karyotype,
aCGH study was performed, and four fetuses with 7q
microdeletion were identified. We detected 7q deletion
and 9p duplication in aCGH examination in one case
(~11,5 Mb with coordinates 147,250,584-158,816,094 and
22,3 Mb with coordinates 0-22,266,593), karyotype and
FISH analysis of this case were normal. Retrospectively,
those two aberrations were missed by karyotyping due to
the poor quality of the chromosome preparations (at 400-
450 band level). All remaining 26 cases with normal karyo-
types also had normal aCGH results. ACGH results re-
vealed that the de novo 7q microdeletions had identical
coordinates (158,816,094) at g terminal breakpoints, but
proximal breakpoints varied and deletion sizes differed
for each case except the monozygotic twins (147,250,584
150,997,359; 152,468,942; and 153,380,709).

DISCUSSION

HPE arises from developmental failure at the rostral end
of the neural tube during early embryogenesis (15). The
phenotypic spectrum shows inter and intrafamilial vari-
ability, from severe CNS and facial anomalies to clinically
normal phenotypes (16, 17). It is estimated that only 70%
of obligate carriers show minor clinical features of HPE,
suggesting incomplete penetrance and variable expres-
sion (16). Thus, chromosomal abnormalities, including nu-
merical, structural, and submicroscopic imbalances were
the cause of half of all HPE cases in the present report. All
instances, involved known HPE genes.

Gene mutations can also cause both syndromic and
non-syndromic HPE. It has been suggested that 25% of
HPE cases carry a mutation in a single gene (18). Terato-
genic and environmental agents have also been reported
as aetiological factors. Determining the etiology of HPE
is important for genetic counselling, especially in esti-
mating the recurrence risk. When numerical aberrations
are detected, the recurrence risk is low; although, taking
germ line mosaicism into account, foetal karyotyping
should be recommended for future pregnancies (19). In
cases with structural chromosomal abnormalities, paren-
tal studies must be performed to exclude balanced rear-
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rangement with high recurrence risk. The same is true if a
submicroscopic alteration is detected by molecular cyto-
genetic techniques. Another reason for parental studies
is phenotypic variability. If a gene mutation or a7g36 mi-
crodeletion is detected by mutation analysis, karyotyping
and/or FISH, parental studies should be performed to
exclude an undetected minor manifestation or even in-
complete penetrance, and the parents should also be ex-
amined clinically. The MZ twin pair with discordant phe-
notype displaying de novo 736 microdeletion is a very
impressive example of the variable phenotypes caused
by the same mutation in SHH (possibly due to epigenetic
mechanisms) (20).

The proportion of chromosome anomalies in live births
with HPE ranges from 25- 45%, and it is distinctly higher in
early pregnancy, since numerical abnormalities frequent-
ly result in a non-viable foetus. The rate of chromosomal
abnormalities in our cohort was 50.4%, and we further
confirmed that observation. The mean gestational age at
the time of USG diagnosis was 20.1 weeks for cases with
numerical chromosome anomalies, and this did not dif-
fer significantly from foetuses with structural imbalances
and chromosomally normal foetuses (22.5 and 22 weeks,
respectively). The detection rate of chromosomal imbal-
ances was 43.9% in the first period of the study, when
only classical karyotyping was available. After the imple-
mentation of molecular cytogenetic techniques in 2007,
a total of 36 chromosomal imbalances were diagnosed in
70 foetuses with HPE (51.42%). Theoretically, if the karyo-
type resolution had been high (>550 band level) in all
cases (which is unfortunately not the case in a diagnostic
laboratory), with the exception of the 18p microdeletion
and three other cases all cytogenetic aberrations in the
cohort could have been identified.

According to previously published data, trisomy 13, includ-
ing cryptic rearrangements, comprises up to 75% of the
chromosome anomalies in HPE. It has also been reported
that about approximately 20% of the anomalies had were
triploidy and 1%-2% had trisomy 18 (21, 22). In our cohort,
the detection frequencies of trisomy 13, trisomy 18, and
triploidy were 59.4, 12.5 and 7.8%, respectively, with much
lower rates for trisomy 13 and triploidy but a higher fre-
quency of trisomy 18 than previously reported. This finding
might be a coincidence, because targeted sequencing of
HPE-related genes was not performed and the aberra-
tion is probably confined to extra-foetal tissues. De novo
or familial 7g deletions were also observed at significant
rates (7.8%-7.8% respectively) in our cohort, probably due
to the targeted FISH analysis for 7g microdeletions. In our
cohort, we detected two incidental chromosome abnor-
malities, one, of them with a paternally transmitted inv (11),
and the other with trisomy 20. The inv(11) is probably not
related to HPE in the foetus since it was also present in the
healthy father as well, the region does not involve a known

HPE gene (1-3). The significance of trisomy 20 in extra em-
bryonic cells is unclear, and to the best of our knowledge,
no cases of HPE with prenatal diagnosis of trisomy 20 have
been reported.

Structural chromosomal anomalies associated with HPE
have also been reported. In HPE, structural chromosome
anomalies are mostly seen in 13q, 18p11.2, 7936, 3p24,
p21 and 21922.3 regions. These regions are also the loci
where autosomal dominant inherited HPE genes are
localized (23). Structural chromosome anomalies have
resulted in the identification of novel genes associated
with HPE. In this cohort, the four identified unbalanced
products of maternal reciprocal translocations had one
breakpoint at 3p23, 3928, 15926.2, 21g22.3, and shared
a terminal breakpoint at 7g36. In all these cases, the HPE
phenotype is presumably related to monosomy of 7g36-
>qter, which encompasses the SHH locus. However, in
one, the derivative chromosome had a concomitant du-
plication of 3p23->pter, which may have contributed to
the phenotype, as the association between 3p duplica-
tion and HPE is well documented (24). Ginocchio et al.
reviewed HPE cases with 3p duplications and almost all
had alobar HPE (24). Our case also displayed alobar HPE.
Another unbalanced offspring of a balanced reciprocal
translocation was monosomic for 7g36->qter and trisom-
ic for 21g22.3->qter. The minimal critical region of HPE1
locus is on 21922.3 the the monosomy of this region is as-
sociated with HPE; however, HPE has rarely been report-
ed in association with trisomy 21 (25). Only one case with
partial duplication of 2122.3 and monosomy 18p11.2 as
an unbalanced product of a maternal translocation has
been reported to display HPE, which can be attributed to
the monosomy 18p, which includes TGIFT gene (26). An-
other familial case reported by Balci et al. showed a clear
association between HPE and with monosomy 18p (27).
A de novo terminal deletion of 18p was identified in our
cohort by multiplex ligation-dependent probe amplifica-
tion, and confirmed by subtelomeric FISH studies, and
HPE was associated with haploinsufficiency of the TGIF1
gene located at 18p11.

Bendavid et al. demonstrated that submicroscopic ab-
errations are a most frequent causes of HPE, with 17%
of de novo anomalies detected by aCGH analysis (28).
Performing aCGH in 29 cases with normal karyotype re-
vealed one chromosome anomaly that should have been
detected by karyotyping, but was missed due to poor
quality chromosome preparations. All other CNVs identi-
fied were in known recurrent regions.

To date, more than 14 genes have been associated
with non-syndromic HPE. SHH (HPE3) located on 736
was described first, and is the most frequent causative
gene in nonchromosomal and nonsyndromic HPE, ac-
counting for approximately 12% of cases (18). According
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to Raam et al. in all non-syndromic HPE patients with
normal chromosomes, molecular analysis should be
performed for the most common genes SHH, ZIC2, and
SIX3 as a first step (29). If no mutation is found, then
TGIF1 and GLI family zinc finger 2 should be analysed.
Mutations in the four major genes (SHH, ZIC2, SIX3,
TGIF1) were identified in 25% of cases. The SHH, SIX3,
and TGIF1 mutations were inherited in more than 70%
of these cases, whereas 70% of ZIC2 mutations occurred
de novo. There was a positive correlation between the
severity of the brain malformation and facial features for
SHH, SIX3 and TGIF1 mutations, but no such correlation
was shown for ZIC2. The most severe HPE types were
associated with SIX3 and ZIC2 mutations, whereas mi-
croforms were associated with SHH mutations (30). HPE
was found in five families in our cohort in at least two
pregnancies, and only one of these families was con-
sanguineous (the parents were first cousins). In one case
with normal karyotype, a physical examination of the
parents revealed that the mother had a single maxillary
central incisor, and in the consanguineous family, both
parents had hypotelorism. Molecular studies were per-
formed on the two families with normal karyotypes and
causative genes were SHH in one family (Solomon’ per-
sonel communication) and SIX3 in the other (Duborg’
personel communication).

Families are understandably concerned about the recur-
rence risk of HPE; therefore, the delineation of HPE eti-
ology is very important for genetic counselling and the
monitoring of future pregnancies. If a genetic aetiology
is found, prenatal diagnosis should be recommended in
the first trimester of subsequent pregnancies. However,
the wide spectrum of the phenotypic variation should
be taken into consideration, and USG examination is
crucial.

CONCLUSION

When HPE is diagnosed prenatally, physical examination
and cytogenetic analysis of the parents is essential. If
high-resolution chromosome analysis is performed, al-
most all aberrations, including specific microdeletions,
can be detected in more than half of the patients. As
the identification of submicroscopic aberrations aids in
the identification of new loci and genes, aCGH should
be performed as a secondary test in cases with normal
karyotype. If aCGH studies also reveal normal results, se-
qguencing of related genes should be the third test per-
formed. However, incomplete penetrance and variable
phenotypic presentation should be taken into consider-
ation during genetic counselling.

We are planning to investigate single gene disorders in
cases where chromosome anomalies are not detected by
any available technique in this study.
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ABSTRACT

Objective: Our objective was to assess the patients who have
probable early stage ovarian cancer.

Materal and Method: Between 2010-2018, 208 patients with
isolated adnexal masses who underwent surgery due to pre-
sumed malignancy were analyzed. We excluded patients with
radiologic evidence of ascites and tumour implants.

Results: According to the final pathology reports, 52 (25%) of
208 patients had benign tumours, 46 (22%) were borderline, and
110 (53%) patients’ tumours were malignant. The most unex-
pected benign tumours were serous cystadenofibroma. Of the
malignant tumours, 3 were uterine sarcomas, 8 were metastatic
ovarian tumours (all gastrointestinal origin), and 99 were primary
ovarian cancers. Seventy-six of 99 primary ovarian cancers were
epithelial and 23 were nonepithelial. The most common histo-
logic types were respectively serous and endometrioid adeno-
carcinoma. Seventy-six percent of primary ovarian cancers were
early stage (stage 1-2) and 24% were advanced stage (stage 3-4).

Conclusion: Patients with a suspicious adnexal mass, even if
ascites or carcinomatosis are not existing, have a high rate of
malignancy and should be managed considering this risk.

Keywords: Adnexal mass, ovarian cancer, malignancy

OZET

Amag: Amacimiz muhtemelen malign adneksiyel kitlesi olan
hastalar degerlendirmektir.

Gereg ve Yéntem: 2010-2018 yillari arasinda salt adneksiyal kit-
lesi olan ve malignite riski nedeniyle ameliyat yapilan 208 hasta-
nin medikal verileri incelendi. Radyolojik olarak asit ve timoral
implant bulgusu olan hastalar ¢alisma digi birakildi.

Bulgular: Nihai patoloji raporlarina gére 208 hastanin 52'si
(%25) benign, 46'si (%22) borderline ve 110'u (%53) malign idi.
En beklenmedik benign timér seréz kistadenofibrom idi. Malign
timorlerin 3'U uterin sarkom, 8'i metastatik over kanseri (timu
gastrointestinal kaynakl), 99'u primer over kanseri idi. Doksan
dokuz primer over kanserinin 76'si epitelyal, 23'U nonepitelyal
idi. En sik gérulen histolojik tipler sirasiyla, seréz ve endomet-
rioid adenokarsinom idi. Primer over kanserlerinin %76'si erken
evrede (evre 1-2), %24'U ileri evrede (evre 3-4) idi.

Sonug: Slpheli adneksiyal kitlesi olan hastalarda, asit veya karsi-
nomatosiz bulgusu olmasa bile, yliksek malignite riski mevcuttur
ve bu risk g6z dntinde bulundurularak yonetilmelidir.

Anahtar Kelimeler: Adneksiyal kitle, over kanseri, malignite
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BACKGROUND

Adnexal masses are one of the leading causes of admis-
sion to the gynecology outpatient clinic and the underly-
ing cause could be malignancy. Ovarian cancer is a com-
mon cause of death among women; catching it in the
early stage is the main issue (1). Complex adnexal masses
are already considered as high-risk lesions and surgical
removal is advised, but the route is important (2). Pro-
cedure and quality of primary surgery (e.g. laparotomy/
laparoscopy, incision type, complete debulking, etc.) and
surgeon'’s experience and knowledge play a major role in
the prognosis of ovarian cancer. Studies have shown that
consultant gynecologic oncologists (GO) improve the
survival and centralization of ovarian cancer is warranted
and cost-effective (3, 4). On the other hand, minimally in-
vasive surgery (MIS) is recommended for adnexal masses
presumed to be benign, but not for likely malignant tu-
mours. MIS is suitable for patients but carries the risk of
tumour cell dissemination and trocar site metastasis due
to cyst rupture (5, 6). Thus, in district hospitals, gynecol-
ogists should be able to easily distinguish patients who
need to be referred to tertiary hospitals with gynecologic
oncology units, and GOs should make the right manage-
ment and surgical plans. For this purpose, many methods
have been developed; some of them are too complex to
be used in daily practice, and some include markers that
cannot be attained everywhere (7).

Our objective was to assess the patients with probable
early-stage ovarian cancer. For this purpose, we includ-
ed suspicious isolated adnexal masses and excluded
patients with radiologic evidence of ascites and tumour
implants.

MATERIAL AND METHOD

After receiving approval from the ethics committee of
Istanbul University, medical records of 264 patients who
were referred to our gynecologic oncology clinic and un-
derwent surgery for suspicious isolated adnexal masses
between January 2010 and December 2018, were ab-
stracted. Two hundred eight patients were included in
the study because there were missing data for 56 pa-
tients. Patients aged under 18 or above 85 years, had
pregnancy, had a history of malignancy, had undergone
surgery for borderline ovarian tumour (BOT) or ovarian
cancer and had signs of ascites, pleural effusions, bowel
obstruction, omental cake or tumoural implants were ex-
cluded from the study. All patients underwent transvag-
inal or transrectal and transabdominal two-dimensional
(2D)- USG by a GO during gynecologic evaluations. The
presence of a multilocular cystic lesion, solid areas, bi-
lateral lesions were noted. Tumour size was based on
the largest diameter on USG. Serum CA125 levels were
measured preoperatively using an ECLusys CA125 Il as-
say (Roche Diagnostics, Tokyo, Japan). Patients who were

suspected of having isolated adnexal masses according
to USG findings, CA125 levels, and menopausal status,
underwent magnetic resonance imaging (MRI) and eval-
uated in our department’s weekly multidisciplinary team
conference. Patients with presumed malignancy were
underwent laparotomy and masses were sent for frozen
section analysis. According to the results of the preoper-
ative frozen section, a surgical procedure was performed
with consideration to age and fertility requirements. In
some circumstances, re-staging was performed. The final
histopathologic diagnosis was considered as the gold
standard for defining outcomes. Tumours were classified
and staged according to the World Health Organization
(WHO) and International Federation of Gynecology and
Obstetrics (FIGO) classifications. If the patient was amen-
orrheic for one year or if the patients who had undergone
hysterectomy were aged 50 years or older, they were ac-
cepted as postmenopausal.

Statistics

The Statistical Package for the Social Sciences (SPSS) 21.0
version was used for all statistical analyses. Kruskal-Wallis
H analysis and the Chi-square test were used as nonpara-
metric methods, and one-way analysis of variance (ANO-
VA) was used as a parametric method. P values <0.05
were considered statistically significant.

Data are expressed as mean=standard deviation (SD) or
median and interquartile range (IQR). Categorical values
were expressed as absolute numbers and percentages.
The post hoc test was used for variables with significant
differences to identify which groups had the difference.

RESULTS

Almost all patients were symptomatic and the most com-
mon symptoms were abdominal pain and bloating. One
hundred three patients were in the premenopausal peri-
od and 105 patients were in the postmenopausal period.
According to the definite pathology reports, 52 (25%) of
the 208 patients had benign masses, 46 (22%) had bor-
derline tumours and 110 (53%) had malignant tumours.
There was 86% compatibility between frozen section and
final pathology, and the re-staging surgery rate was 4.3%.
The characteristics of the patients are given in Table 1.
The age and menopausal status of the prognostic factors
were significantly different only in the borderline group,
all other factors were similar between the groups. The
most common histological subtype was serous border-
line tumours in premenopausal and serous adenocarci-
nomas in postmenopausal period. The most unexpected
benign tumours were serous cystadenofibromas among
all the patients.

Three of the 110 malignant tumours were uterine sarco-
mas, 8 were metastatic ovarian tumours (all gastrointes-
tinal origin), and 99 were primary ovarian cancers. Sev-
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Table 1: Characteristics of patients

. Benign . _ Malignant )

Prognostic factors (n=52) Borderline (n=46) (n=110) X P
Age (y) 51.5(£13.7) 41.6 (£13.4) 51.9 (£16.0) F=8.32" <0.001
BMI, kg/m? 28.1 (24-32) 26 (24-29.3) 27.3 (25-31) 3.437 0.18
Gravidity 3(1-4) 1(0-3) 2.5 (1-4) 4.862 0.09
Parity 2 (0.5-3) 1(0-3) 2(1-3) 5.555 0.06
Menopause status, n (%)

Premenopausal 22 (42.3) 32 (69.6) 49 (44.5) 9.565 <0.05

Postmenopausal 30 (57.7) 14 (30.4) 61 (55.5)
Tumour diameter, cm 11 (7-15) 10 (6-14) 10.5 (8-17) 2.208 0.33
Laterality, n (%)

Unilaterally 43 (82.7) 32 (69.6) 94 (85.5) 5.470 0.07

Bilaterally 9(17.3) 14 (30.4) 16 (14.5)
USG findings, n (%)

Solid 25(17.3) 26 (8.7) 66 (11.8) 3.132 0.54

multiloculated 9 (48.1) 4 (56.5) 13 (60)

solid+multiloculated 18 (34.6) 16 (34.8) 31(28.2)
CA125,U/ml 55.5 (20-204) 63 (23-213) 98 (28-261) 1.969 0.37

* For age, one-way variance analysis is done and f value is given; BMI: Body-mass index

enty-six of the 99 primary ovarian cancers were epithelial
and 23 were nonepithelial. Seventy-five of the primary
ovarian cancers were early stage (stage 1-2) and 24 were
advanced stage (stage 3-4); the most common types were
serous (n=23) and endometrioid (h=22) adenocarcinoma,
respectively. Forty-one of the 46 borderline tumours were
early stage, and five were advanced stage.

Among the various histologic subtypes, serous cysta-
denofibromas accounted for most false-positive cases
(Table 2). Bilateralism was present in 39 (19%) cases and
77% of them were borderline or malignant. Although not
statistically significant, solid findings were more common
in malignant cases.

Table 2: False-positive (benign) cases
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N
N

Serous cystadenofibroma
Endometriosis

Dermoid cyst
Tubo-ovarian abscess
Fibroma/thecoma
Leiomyoma

Mucinous cystadenoma
Brenner tumour

Sex cord tumour

N N N O N 0o o1l w N

Noroendocrine tumour

—

Struma ovarii

DISCUSSION

In the United States, it is estimated that there is a 5 to
10% lifetime risk for women undergoing surgery for a
suspected ovarian neoplasm (8), and these are associat-
ed with a significant risk of malignancy. McDonald et al.
found 48% ovarian malignancy in 272 patients with com-
plex or solid adnexal masses (9). Advanced ovarian can-
cer has a 20-47% five-year survival rate, and 70-90% in the
early stage (10). For the patients with early-stage ovarian
cancer, comprehensive surgical staging and treatment by
a consultant GO is recommended to improve survival (11,
12). Catching ovarian cancer in the early stages, would
lead to better planning of treatment and more accept-
able prognoses. However, it is widely recognized that
ovarian malignancy is difficult to detect during its early
stages.

Transvaginal USG should be the first-choice modality in
patients with suspicious isolated ovarian masses (11), but
is not sufficient alone. The American College of Obstetri-
cians and Gynaecologists (ACOG) recommends referral
of women with a pelvic mass to a GO if any are present;
elevated CA125 levels, nodular, fixed pelvic masses, as-
cites, evidence of metastases or an elevated score on a
formal risk assessment test such as the multivariate in-
dex assay (MIA), Risk of Malignancy Index (RMI), or the
Risk of Ovarian Malignancy Algorithm (ROMA) or one
of the ultrasound-based scoring systems from the Inter-
national Ovarian Tumour Analysis (IOTA) group (7). The
United States Food and Drug Administration (FDA) has
approved the MIA and ROMA to further assess the risk
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of ovarian cancer in adult women with an already identi-
fied adnexal mass (13, 14). However, human epididymis
protein 4 (HE4) and other markers of MIA cannot be test-
ed in low-source settings. The RMI is recommended by
the Royal College of Obstetricians and Gynaecologists
(RCOG), who expressed that the ‘RMI-1" is the most uti-
lized, widely available, and validated effective triaging
system for women with suspected ovarian cancer (15).
However, its use in BOTs and early-stage ovarian cancer
is limited (16, 17). MRIs identify the adnexal lesions well,
and could be regarded as a reliable non-invasive modali-
ty for patients with indeterminate lesions (18).

The RCOG said that laparoscopy could be performed
even in postmenopausal women if RMI <200, (10) but
according to our high false negative rates, it is hazard-
ous. Occult malignancy must always be considered. The
main problems are stage | invasive diseases and surgical
staging of these cases. Inadvertent rupture of a malig-
nant mass makes it stage 1C1 and patients need to take
adjuvant chemotherapy; a thorough exploration of the
abdominal cavity is not enough in this situation (19, 20).
On the other hand, BOTs are stage | tumours in more
than 90% of cases and behave like benign tumours in
almost all cases. Aggressive surgical treatment by spe-
cialized oncologic surgeons is not reasonable in these
cases. Nevertheless, port-site metastasis is still an issue
for BOTs (21).

In a multi-centered study, ultrasound-based rules (B and
M-rules) were applied to 1066 patients with persistent
adnexal masses (n=1233). These rules worked rather
well for endometriomas, dermoid cysts, simple cysts and
advanced invasive malignancies, but they did not work
well for hydrosalpinx, peritoneal cysts, abscesses, fibro-
mas, rare benign tumours, Stage | borderline tumours
and Stage | primary invasive malignancies (22). In a me-
ta-analysis, comparing the ability of 19 methods to pre-
operatively discriminate between benign and malignant
adnexal masses, the Simple Rules had a sensitivity of 93%
and a specificity of 81% when classifying inconclusive tu-
mours as malignant and were found superior to all other
methods (16), but they did not isolate adnexal masses in
our group of patients.

In 2016, IOTA group published a study and emphasised
that despite the combination of simplicity and excellent
performance, important limitations of the Simple Rules
were the inconclusive results in a proportion of cases and
the absence of an estimated risk of malignancy. The abil-
ity to provide accurate risk estimates is highly relevant
for risk stratification and individualized patient manage-
ment. They declared that type of centre also needed to
be included in our risk estimation, because the risk of a
malignant tumour is higher in oncology centres than in
others. They found that ascites was the most predictive of

malignancy and irregular multilocular-solid tumours with
a diameter of 2100 mm were the least predictive. Type of
centre had a coefficient of 0.9 (23). In our study we did
not include ascites because it is known as an apparent
sign of advanced-stage malignancy. We did not find any
sonographic findings that were statistically different be-
tween groups, only solid images were more common in
malignant cases even though not statistically significant.

In our study, the misestimation rate was %25 in adnexal
masses which were presumed malignant, based on both
USG and MRI findings. It had an original setting but we did
not use specific risk modelling or a scoring system, its sub-
jectivity and retrospective design was the main limitation.

This study revealed that ovarian malignancy rate was
high among cases classified as suspicious isolated ad-
nexal mass, even without ascites or carcinomatosis. We
used MRI but in the low-resource settings , these masses
should be characterized by USG with simple methods.
For this purpose, further prospective studies need to be
designed for the detection of borderline and non epithe-
lial ovarian tumours and especially stage | ovarian can-
cers instead of advanced stage ovarian cancers.
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ABSTRACT

Obijective: In this experimental work, we aimed to compare the
efficacy of two different methods of combining the mucoperios-
teal flaps in an animal model: using a tissue adhesive material
N-butyl-2-cyanoacrylate (Glubran®2) and the classical suturing
technique in cleft palate surgery.

Methods: Rats were separated into group A and B. In group A
(n=12) mucoperiosteal flaps were brought together with absorb-
able suturing material, while in group B (n=12), adhesive mate-
rial was used for the same purpose. Palatal mucosa healing was
evaluated histologically in terms of inflammatory cell infiltration,
fibroblastic activity and vascularization on the postoperative 8%
and 16" days.

Results: As a result of this experimental study, there were no
differences macroscopically in palatal mucosa healing in both
groups. Histologically, on day 8, the inflammation severity was
higher in the suture material group and the difference was statis-
tically significant. On day 16, fibroblastic activity was significantly
lower in the suture material group. There was no significant dif-
ference between the groups in terms of vascularity.

Conclusion: As a result of these findings, Glubran®2 was found
to be easily usable and effective with low complication rates,
moreover, it was a practical tissue adhesive material for merging
mucosal flaps in the midline of the palate.

Keywords: Cyanoacrylate, suture, cleft palate

OZET

Amag: Bu deneysel calisma, mukozal yapilarda etkili olan bir
cesit doku yapistinicisi olan N-butil-2-siyanoakrilatin (Glubran®2)
hayvan modelinde damak onariminda etkinligini kanitlamak ve
damak mukoza iyilesmesinde sitir materyali ile bu yapistiricinin
etkinligini karsilastirmak amaciyla yapiimistir.

Gereg ve Yéntem: Sicanlar iki ana gruba aynldi. Grup A'da
(n=12) mukoperiosteal flepler sttlr materyali ile bir araya geti-
rilirken, grup B'de (n=12) mukoperiosteal flepler doku yapistirici
ile biraraya getirildi. Damak mukoza iyilesmesi, histolojik olarak,
inflamatuar hicre infiltrasyonu, fibroblastik aktivite ve vaskilari-
zasyona bakilarak, postop 8. glin ve 16. glinde degerlendirildi.

Bulgular: Bu calismanin sonucunda; dikis materyaliyle doku
yapistiricisi arasinda makroskobik bir fark saptanamamistir. His-
tolojik olarak, 8. glinde, dikis grubunda inflamasyon siddetinin
istatistiksel olarak anlamli sekilde yiksek oldugu goérildu. Dikis
grubunda 16. glinde, fibroblastik aktivitenin istatistiksel olarak
anlamli miktarda dustk oldugu gorildu. Vaskdlarite agisindan,
iki grup arasinda benzer degerler gorildu.

Sonug: Bu bulgular neticesinde, N-butil-2 siyanoakrilat'in ya-
rk damak cerrahisinde, mukozal fleplerin orta hatta tespitinde
(sutlr tekniklerinin uygulanmasi zor olan bu dar cerrahi sahada)
kolay uygulanabilen, etkin ve komplikasyon orani disiik, cerrah
acisindan zaman kaybi yaratmayacak bir materyal olabilecegi so-
nucuna varildi.

Anahtar Kelimeler: Siyanoakrilat, sitir, yarik damak
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INTRODUCTION

The palate consists of two major parts, the soft and hard
palate, which separate the oral cavity from the nasal cav-
ity. In cleft palate patients, the deficiency of mucosa and
bone tissue in the hard palate is the main pathology,
while the lack of mucosal tissue in the soft palate is ac-
companied by velar muscle insufficiency (1).

Palate cleft repair can be grouped in two stages ana-
tomically and functionally. Anatomic repair aims to guide
proper maxilla development and to create an adequate
nasal base. It aims to provide functional repair, mobile
soft palate and velopharyngeal competence. The objec-
tives of cleft palate surgery are normal speech, closure of
anatomical defect, correction of dentoalveolar deformity,
and reduction of growth retardation of maxillary bone. The
success of cleft palate surgery depends on four variables.
These are the type of cleft, the experience of the surgeon,
the technique applied and the timing of the surgery (2).

Simple palate repair is performed by medializing the mu-
coperiosteal flaps prepared from cleft edges and suturing
together in the midline. In palate surgery, the anatomi-
cal location of the palate in the narrow and deep region
makes it especially difficult to suture the flaps. Abnormal
haemorrhages and tissue necrosis due to trauma to the
flaps during the suturing process (which is one of the
most difficult parts of the palate surgery), adversely affect
wound healing. The defect in wound healing causes com-
plications such as infectious discharge and fistula in the
postoperative period. Therefore, N-butyl-2-cyanoacry-
late, which has proven its efficacy on mucosal surfaces and
has an adhesive and haemostatic effect on tissues, can
be used as an alternative to suture materials to prevent
complications that may occur during palate surgery (3).

MATERIAL AND METHOD

Subjects

Twenty-four female Sprague Dawley rats weighing be-
tween 200-300 grams were obtained from Uludag Uni-
versity Experimental Animals Application and Research
Centre. The subjects were followed up in single rat cages
for 12 hours in light, 12 hours in darkness, 65% (£5) hu-
midity at 21 (£3) °C, post-operative 7 days of non-granu-
lated aqueous food followed by standard rat feed. The
study was carried out in Uludag University Laboratory
of Experimental Animals Breeding Application and Re-
search Centre by the decision of the Local Ethics Com-
mittee of Animal Experiments of Uludag University dated
08.02.2018 and numbered 2018-02/02.

Experimental groups

Twenty-four subjects were divided into 2 groups. Follow-
ing creation of the cleft by tissue excision, bilateral mu-
coperiosteal flaps were combined with sutures (n=12) in

group A. In group B, bilateral mucoperiosteal flaps were
combined with tissue adhesive (n=12). Each group was
divided into two subgroups. These subgroups were sac-
rificed using the cervical dislocation method on the post-
operative 8" and 16" days. Twenty-four preserved palate
tissues from all subjects were fixed with formalin, in order
to compare wound healing under the light microscope.

Preoperative preparation and anaesthesia

Ketamine hydrochloride (Ketalar, Pfizer, 40 mg/kg dose)
and xylazine (Rompun, Bayer, 5 mg/kg) were administered
intramuscularly for anaesthesia. During the experiment, if
necessary, a maintenance dose was given at the rate of
half of the initial dose. Sterile drapes were applied to the
surgical site which was cleaned with an antiseptic solution.

Surgical technique

Following general anaesthesia, the subjects were placed
in the supine position, the mouth was opened with the
help of a retractor, and the palate was exposed. A head-
lamp and éX magnification loupe were used for better
evaluation of the surgical site. The soft tissue to be re-
moved from the midline of the palate was marked with
a pen (Figure 1). In all subjects, a tissue of 2 mm in thick-
ness was excised and a defect was created in the stan-
dard palatal midline. Bilateral mucoperiosteal flaps were
prepared on both sides of the defect starting from the
incisive papilla through the last molar tooth (Figure 2).
While the flaps were raised, both large palatine arter-
ies were visualized and preserved. In group A, the flaps
were sutured with 6-0 polydioxanone (PDS) (Figure 3a). In
Group B, the flaps were attached to each other using tis-
sue glue (Figure 3b). An Ethicon brand 6-0 round needle
PDS was used as a suturing material in this study.

Histopathologic study

Half of the rats were sacrificed on the 8" day and the
other half on the 16" day. Samples taken without de-
teriorating the integrity of the palate were kept in 10%
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Figure 1: Drawing of the excision site
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Figure 3: Suturing of mucoperiosteal flaps in group A
and application of tissue adhesive group B

formaldehyde solution. After the formation of paraffin
blocks, longitudinal sections of 2-3 micron in thickness
were taken and stained with hematoxylin-eosin and mas-
son trichrome. Histopathological changes in the palatal
mucosa were evaluated by the same pathologist under
10X and 40X magnification with light microscopy. Vascu-
larity, inflammatory cell infiltration and fibroblastic activity
parameters were examined histopathologically, as de-
scribed in previous studies (4). In the histopathological
examinations, each parameter was divided into classes.

1. Inflammatory Cell Infiltration: 0-None 1-Mild 2-Mod-
erate 3-Severe

2. Vascularity: O-Insufficient 1-Sufficient 2-Rich

3. Fibroblastic activity: 0-None 1-Mild 2-Moderate
3-Dense

Statistical evaluation

Mean, standard deviation, median lowest, highest, fre-
quency and ratio values were used in descriptive statistics
of the data. The distribution of variables was measured
by the Kolmogorov Smirnov test. The Mann-Whitney U
test was used for the analysis of quantitative indepen-
dent data. The SPSS 22.0 program was used during the
analyses.

RESULTS

Macroscopic results

Macroscopically, a randomly selected rat palate from
group A and group B was evaluated on the postopera-
tive 1%t and 4 days. All of the subgroups were evaluat-
ed on the eighth and sixteenth days. We evaluated the
presence of necrosis in mucoperiosteal flaps, exudate
accumulation, wound healing and infection. In all evalua-
tions, the surgical site was photographed for macroscop-
ic comparison.

There was no macroscopic difference on the first post-
operative day. Only the adhesive-treated subject showed
crusting due to adhesion on the wound (Figure 4). No
flap necrosis and wound infection were detected.

It was observed that more exudate was accumulated in
the distal flap in the subject to which adhesive had been
applied on the 4" postoperative day. The majority of PDS
sutures were found to have disappeared (Figure 5). There
was no infection.

On the postoperative 8" day, all exudates had disap-
peared, and wound healing had started in both groups.
In some subjects of the suture and adhesive groups, par-
tial necrosis was observed in the distal unilateral or bi-
lateral flaps. All PDS sutures were lost. No infection was
observed (Figure 6).

All wounds were healed on the 16" postoperative day.
No macroscopic difference was observed (Figure 7).
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Figure 4: Postoperative 1¢t day (A) Suture, (B) Adhesive

Figure 5: Postoperative 4" day (A) Suture, (B) Adhesive
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Figure 6: Postoperative 8" day (A) Suture, (B) Adhesive

Figure 7: Postoperative 16" day (A) Suture, (B) Adhesive

Histopathological results

Sections taken from the palate were evaluated histo-
pathologically in terms of inflammation, vascularization
and fibroblastic activities. Histopathological evaluation
was scored numerically. The results are summarized in
Table 1, Table 2, and Table 3.

Wound granulation tissue, inflammation, increased vascu-
larization, fibrous fusion and epithelial regeneration were
examined by hematoxylin-eosin staining. Collagen synthe-
sis was examined by masson trichrome staining (Figure 8).
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Inflammatory granulation appearance was taken at 40x
magnification on the 8" postoperative day (Figure 9). In
the suture group, on the 8" postoperative day, vascular
rich granulation tissue formation and epithelial gener-
ation appearance were taken at 10x magnification with
Hematoxylin Eosin staining (Figure 10). On postoperative
day 16, fibrous junction at the sutured repaired incision
and epithelial regeneration in adhesive-bonded tissue
was achieved at 10x magnification with Hematoxylin Eo-
sin stain (Figure 11).
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Table 1: Inflammatory cell infiltration (Histopathological results)

8t day 16t day Suture Adhesive
Score Suture  Adhesive  Suture  Adhesive 8* day 16t day 8t day 16t day
0 - - - 2 - - - 2
1 - - 3 1 - 3 - 1
2 - 4 1 3 - 1 4 3
3 6 2 2 - 6 2 -

0: Negative, 1: Mild, 2: Moderate, 3: Intense

Inflammatory cell infiltration 8t day Inflammatory cell infiltration 16t day

100%

50%

00%

Moderate Intense Negative Mild Moderate Intense

BSuture B Adhesive BSuture B Adhesive

Table 2: Evaluation of vascularity (Histopathological results)

8t day 16™ day Suture Adhesive
Score Suture  Adhesive  Suture  Adhesive 8t day 16t day 8t day 16t day
0 ) } ) _ _ ) ) _
1 3 5 4 6 3 4 5 6
2 3 1 2 - 3 2 1 -

0: Insufficient, 1: Sufficient, 2: Rich

Evaluation of vascularity 8" day Evaluation of vascularity 16t day

Sufficient Rich Sufficient Rich

BESuture EAdhesive B Suture B Adhesive

Table 3: Evaluation of fibroblastic activity (Histopathological results)

8t day 16t day Suture Adhesive
Score Suture  Adhesive  Suture  Adhesive 8t day 16t day 8t day 16t day
0 2 - - - 2 - - -
1 - 2 - - - 2 - -
2 4 4 5 1 4 5 4 1
3 - - 1 5 - 1 - 5

0: Negative, 1: Mild, 2: Moderate, 3: Intense
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Evaluation of fibroblastic activity 8t" day

70%
60%
50%
40%
30%
20%
10%
00%

Negative Mild Moderate

Suture EAdhesive

Evaluation of fibroblastic activity 16" day

100%
80%
60%
40%

20%
00%

Moderate Intense

Suture EAdhesive

Figure 8: Inflammatory granulation tissue on the postop-
erative 8" day (A) Suture, (B) Adhesive

N ALY AR RS &
Figure 9: Inflammatory granulation tissue on the postop-
erative 8" day in the suture group at 40x magpnification

On the 8™ day, bacteria were observed in some select-
ed suture group subjects (Figure 12). Bacterial coloniza-
tion was observed in the wound on day 16 (Figure 13).
Masson trichrome staining was used to display sufficient
subepithelial collagen synthesis at 20x magnification
(Figure 14).

Figure 10: Vascular rich granulation tissue formation in
the suture group on postoperative 8" day (A) Vascular
rich granulation tissue (B) Epithelial regeneration

Figure 11: Fibrous junction at the repaired incision site at
postoperative 16" day (A) Suture, (B) Adhesive

In the suture group, inflammatory cell infiltration was
found to be significantly higher on the 8" day compared
to the adhesive group (p<0.05). Inflammatory cell infiltra-
tion at day 16 did not differ significantly between the su-
ture and adhesive groups (p>0.05) (Table 4).

In the suture and the adhesive group, assessment of the
vascularity on the 8" day did not reveal any significant dif-
ference (p>0.05). It was the same on the 16" day (p>0.05)
(Table 5).
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Figure 12: Fibrin exudate and bacterial colonies on the
postoperative 8" day (A) Adhesive, (B) Suture

Figure 13: Bacterial colonies in inflammation
Fibroblastic activity on the 8" day in the suture and ad-

hesive groups did not differ significantly (p>0.05). The
fibroblastic activity was significantly lower in the su-

Table 4: Inflammatory cell infiltration 8" day and 16* day

Figure 14: Subepithelial sufficient collagen synthesis

ture group on day 16 compared to the adhesive group
(p<0.05) (Table 6).

DISCUSSION

Cleft palate is a disorder caused by the fusion problem of
bones and soft tissues which separate the oral and nasal
cavities. In a surgical approach, it is necessary to avoid
traumatizing tissues during the correction of the anatom-
ic deformities in the palate, and to protect the muscle
and mucosa as much as possible.

One of the most important points in the surgical treat-
ment of cleft palates is the fixation of mucosal flaps in the
midline. In particular, it is necessary to suture the flaps
in a way that is not taut and combine the flaps without
damaging their edges.

Suture Adhesive
Avr=SD / n-% Median Avr+SD / n-% Median P

8 day 3+0,0 3,0 2,3+0,5 2,0 0,019 ™

Moderate 0 0,0% 4 66,7%

Intense 6 100% 2 33,3%
16t day 1,8+1,0 1,5 1,2+1,0 1,5 0,317 ™

Negative 0 0,0% 2 33,3%

Mild 3 50,0% 1 16,7%

Moderate 1 16,7% 3 50,0%

Intense 2 33,3% 0 0,0%

™ Mann-whitney u test
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Table 5: Evaluation of vascularity 8" day and 16 day

Suture Adhesive
Avr£SD / n-% Median Avr£SD / n-% Median P
8" day 1,5+0,5 1,5 1,2+0,4 1,0 0,241 ™
Sufficient 3 50% 5 83,3%
Rich 3 50% 1 16,7%
16t day 1,3+0,5 1,0 1,0+0,0 1,0 0,138 ™
Sufficient 4 66,7% 6 100%
Rich 2 33,3% 0 0,0%
™ Mann-whitney u test
Table 6: Evaluation of fibroblastic activity 8" day and 16™ day
Suture Adhesive
AvrxSD / n-% Median Avr£SD / n-% Median P
8 day 1,3+1,0 2,0 1,7+0,5 2,0 0,702 m
Negative 2 33,3% 0 0,0%
Mild 0 0,0% 2 33,3%
Moderate 4 66,7% 4 66,7%
16t day 2,2+0,4 2,0 2,8+0,4 30 0,027 ™
Moderate 5 83,3% 1 16,7%
Intense 1 16,7% 5 83,3%

™ Mann-whitney u test

The presence and development of strong adhesive ef-
fects of cyanoacrylates have become an alternative to
conventional treatment methods in many surgical fields.

N-butyl-2-cyanoacrylate is a good biological tissue adhe-
sive due to its bacteriostatic, biodegradable, hemostatic,
strong adhesive properties and tissue compatibility. The
reason for choosing N-butyl-2-cyanoacrylate in our study
is that it has strong bonding properties and good tissue
compatibility in non-dry environments.

There is limited research in the literature about the use
of N-butyl-2-cyanoacrylate in palate surgery. Oztiirk et al.
found a decrease in fistula rates in cases where tissue glue
was used in cleft palate repair compared to closure with
suture material (5). Turkaslan et al. used both suture and
tissue glue in 15 cleft palate patients and found no com-
plications during the postoperative follow-up period (6). In
our study, unlike in the clinical trials, in order to compare the
improvement in cleft palate surgery, in one group only glue
was used and the other group only suturing was performed.
Subsequently, the wound then healing was examined histo-
pathologically and numerical data were generated.

In a study by Kumar et al. 2013, the effects of silk suture
and N-butyl-2-cyanoacrylate on wound healing in the hu-

man oral mucosa were compared histopathologically and
showed less inflammation in the adhesive used group on
day seven (7). In this study by Kumar et al., it was seen
that the intensity of inflammation was higher in the early
period in the group in which suturing was used.

In our study, the severity of inflammation was significantly
higher on the 8"-day in the suture group compared to
the adhesive group (p<0.05). The increase in inflamma-
tion negatively affected wound healing and fibroblastic
collagen activity on day 16. It was significantly lower in
the adhesive group (p<0.05). It was thought that the se-
verity of inflammation in the suture subjects was due to
the penetration of foreign bodies and infectious agents
into the space between the sutures. The most important
feature of N-butyl-2-cyanoacrylate is that it provides a
waterproof seal at the wound site. With this feature, it
protects against foreign bodies and infectious agents.

Quinn et al. reported in their study that N-butyl-2-cya-
noacrylate tissue adhesive has an antibacterial effect,
especially against gram (+) bacteria, in vitro. In addition,
they reported that the N-butyl-2-cyanoacrylate tissue ad-
hesive can be used several times after initial opening of
the container, and that cyanoacrylate forms are not con-
taminated by microorganisms (8).
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The cytotoxicity, blood compatibility and antimicrobial
capacities of biocompatible Glubran® and Glubran®2
tissue adhesives were measured in an in vitro study by
Montanaro et al. When these adhesives were diluted,
they found that their toxicity was acceptable and that
they had a haemostatic effect by reducing the aPTT time.
They also found that they did not inhibit bacterial growth,
although they did prevent the spread of infection (9).

In our study, when tissue adhesive was applied to the
wound, it was observed that it rapidly solidified at the
point of contact with blood and provided effective hae-
mostasis. Macroscopic evaluation showed that crusting
continued on the first postoperative day. In some sub-
jects with adhesive application, necrosis was observed
in the distal mucoperiosteal flaps, similar to those in the
sutured subjects. Therefore, it was thought that tissue
necrosis was not adhesive-induced but may have been
due to surgical technique. Macroscopically, there was no
infection at the wound site in either experimental groups.

Macroscopically, there was no infection at the wound site
in both experimental groups. However, during the histo-
pathological examination, some subjects in the suture
group demonstrated bacteria on the wound surface and
within the wound. Bacterial colonies were observed in
the surface of the wound in early stage, in a single sub-
ject. These findings support the idea that the adhesive
reduces bacterial contamination, which is in accordance
with the results the previous studies.

The adhesive and mechanical properties of Glubran®2
were tested in an in vitro study by Kull et al. (10). Strong
binding ability and the high tensile and shear strength in
biological tissues of the polymerized film has been shown
by tensile tests. In our study, the palate flaps were fixed that
they were not stretched to each other in the middle line in
the subjects those had been applied adhesive. The most
important problem encountered in the clinical practice of
palate surgery is wound formation due to stretch flap clo-
sure. As a result of our study, we think that the complica-
tions can be reduced when adhesive is used together with
the suture material. As we mentioned before, this study is
an experimental study. Therefore, the results obtained can
be a guide for their clinical practice. In this study also it has
been found that the adhesive does not only attach flaps to
each other, it has also been observed that it distributes the
flaps homogeneously to the environment, fixes the flaps to
the base and provides strong bonding. In the postopera-
tive follow-up, flaps remained stable in the midline and no
subjects had any wound detachment.

In our study, the rat palate was used to demonstrate the
efficacy of N-butyl-2-cyanoacrylate in the palatal surgery.
Wijdeveld et al. and in de Braekt et al. examined wound
healing in Beagle dog palates and produced only muco-
sal defects without creating bone defects in the midline

of the palate (11,12). In another similar study, a similar
cleft palate model was established in the rat palate. In
this study, it has been investigated whether hyaluronic
acid has an effect on maxilla development by reducing
scar formation following cleft palate surgery (13). In our
study, we created a cleft palate model similar to the pre-
vious studies. The aim of our study is not to repair the
cleft palate but to show the effectiveness of tissue glue
on the palate mucosa, although it does not exactly re-
semble the cases encountered in daily practice.

N-butyl-2-cyanoacrylate seems advantageous for the
surgeon due to shortened operation time and its strong
adhesive properties. Moreover, it provides haemostasis
and has no tissue toxicity.

As a result of our study, successful results were obtained
in combining the mucoperiosteal flaps with N-butyl-2-cy-
anoacrylate (Glubran®2) in rat palate. These results were
evaluated statistically. In addition, there are findings that
N-butyl-2-cyanoacrylate reduces complications such as
foreign body reaction, granulation tissue formation, tis-
sue necrosis and infection in rats.

The positive results obtained in our study do not show that
tissue glue can only be used in the midline fixation of the
flaps in the cleft palate. Another common condition seen
in the palate is fistula formation. It is mostly seen as a sec-
ondary deformity. Surgical repair is difficult due to scarring
of surrounding tissues and narrow and deep surgical area.
Those require more sensitivity during surgery. For these
reasons, it is thought that tissue adhesive may be an alter-
native to suture materials in palatal fistula repair.

As a result, it is thought that N-butyl-2-cyanoacrylate,
which is used as a surgical tissue glue, is thought to be an
alternative method for using together with suture materi-
als because of its easy application, effectiveness and low
complication rate in cleft palate operations and in fixation
of the mucoperiosteal flaps in cleft palate operations in
narrow surgical areas.
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ABSTRACT

Objective: We examined the serum uric acid (UA) levels among
patients with sleep-related breathing disorders (SRBD) and the
relationship between UA levels and obstructive sleep apnea
(OSA) severity, nocturnal hypoxemia (NH) and obesity hypoven-
tilation syndrome (OHS).

Material and Method: Subjects with body mass index (BMI) 230
kg/m? who, according to polysomnography results, have SRBD
were included. Demographics, anthropometric measurements
and serum UA were recorded. The apnea-hypopnea index (AHI)
and oxygen desaturation index (ODI) were recorded. The OSA
severity was graded as mild (AHI 5-14 events/hour), moderate
(AHI 15-29 events/hour) or severe (AHI >30 events/hour). NH was
considered when sleep time spent with SpO,<90% was >30%.
PaCO,>45 mmHg was considered OHS.

Results: The study included 159 patients with SRBD (79 female,
80 males, age: 50.0£10.5 years, BMI: 40.1+5.7 kg/m?. Seven-
ty-six had OHS and 83 had pure OSA. NH was detected in 25.8%
of patients. UA levels were higher in subjects with NH (6.22+1.37
mg/dl, 5.67+1.51 mg/dl, p=0.008). UA levels were similar in pa-
tients with OHS and pure OSA (5.91+1.25 mg/dl, 5.72+1.68 mg/
dl, p=0.1). UA levels increased as OSA severity increased (mild:
5.03+1.41 mg/dl, moderate: 5.46+1.55 mg/dl, severe: 6.19+1.8
mg/dl, p=0.039). UA levels were higher in males with OSA
(6.86+1.64 mg/dl, 4.84+1.10 mg/dl, p<0.001). UA levels were
correlated with neck circumference (r=0.366, p<0.001), waist/
hip ratio (r=0.358, p<0.001), OSA severity (r=0.224, p=0.005),
AHI (r=0.250, p=0.001), ODI (=291, p<0.001) and sleep time
with SpO,<90% (r=0.228, p=0.004). Male gender, waist/hip ratio
and NH were factors independently related with UA levels (ret-
rospectively; p<0.001, p=0.03, p=0.03).

Conclusion: In obese subjects with SRBD, serum UA levels were
associated with male gender, NH and OSA severity.

Keywords: Nocturnal hypoxemia, obesity, obesity hypoventila-
tion syndrome, obstructive sleep apnea, uric acid

OzZET

Amag: Bu calismada obez ve uyku ile iligkili solunum bozukluklari
(UiSB) olan olgularda serum drik asit (UA) diizeyinin obstruktif
uyku apne (OUA) siddeti, nokturnal hipoksemi (NH) ve obezite
hipoventilasyon sendromu (OHS) ile iliskisi arastinldi.

Gereg¢ ve Yontem: Uyku laboratuarina basvuran viicut kitle in-
deksi (VKI) >30 kg/m? olan polisomnografiile uisB saptanan tim
olgular calismaya alindi. Demografik ézellikler, antropometrik 6l-
climler ve serum UA diizeyleri kaydedildi. Apne-hipopne indeksi
(AHI) ve ODI (oksijen desaturasyon indeksi) hesaplandi. AHI 5-14
olay/sa hafif, 15-29 olay/sa orta ve 230 olay/sa agir siddette OUA
olarak degerlendirildi. Nokturnal SpO,<%%0 olan sure >%30 ise
NH kabul edildi. PaCO,>45 mmHg ise OHS tanisi koyuldu.

Bulgular: Calismaya 159 UISB olan olgu (79 kadin, 80 erkek, yas:
50,0+10,5 yil, VKi: 40,1+5,7 kg/m?) dahil edildi. Olgularin 76'sin-
da OHS ve 83'Un de saf OUA tanisi mevcuttu. NH %25,8'inde
(n=41) saptandi. NH olanlarda UA diizeyi anlamli olarak yuk-
sekti (6,22+1,37 mg/dl, 5,67+1,51 mg/dl, p=0,008). OHS ol-
gularinda UA diizeyi saf OUA olgulari ile benzerdi (591+1,25
mg/dl, 5,72+1,68 mg/dl, p=0,1). OUA siddeti arttik¢a UA du-
zeyi artmaktaydi (hafif: 5,03+1,41 mg/dl, orta: 5,46+1,55 mg/
dl, agir: 6,19+1,8 mg/dl, p=0,039). Erkek OUA olgularinda UA
dizeyleri daha ylksekti (6,86+1,64 mg/dl, 4,84+1,10 mg/dl,
p<0,001). UA diizeyi boyun cevresi (r=0,366, p<0,001), bel/kal-
ca orani (r=0,358, p<0,001), OUA siddeti (r=0,224, p=0,005), AHI
(r=0,250, p=0,001), ODi (r=291, p<0,001), nokturnal SpO,<%%0
gegen sure (r=0,228, p=0,004) ile korelasyon gdstermekteydi. Er-
kek cinsiyet, NH ve bel/kalca orani UA diizeyi ile bagimsiz ilikili
faktorler olarak bulundu (sirasiyla; p<0,001, p=0,03, p=0,03).

Sonug: UiSB olan obez olgularda, yiiksek serum UA diizeyleri
erkek cinsiyet, NH ve OUA siddeti ile iliskili bulunmustur.
Anahtar Kelimeler: Nokturnal hipoksemi, obezite, obezite hi-
poventilasyon sendromu, obstruktif uyku apne, Urik asit
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INTRODUCTION

Sleep-related breathing disorders (SRBD) are a group
of diseases that may include nocturnal hypoxemia (NH)
such as obstructive sleep apnea (OSA) and obesity hy-
poventilation syndrome (OHS) (1). NH may lead to hyper-
uricemia by causing tissue hypoxia (1-3). Higher levels of
serum uric acid have been shown to be associated with
increased risk of hypertension, diabetes mellitus, periph-
eral artery disease and cardiovascular disease through
systemic inflammation (4-7). It is known that SRBD are
associated with obesity, systemic inflammation, hyper-
tension and increased risk of cardiovascular diseases (1,
8-12). There are several previous studies that investigate
the relationship between serum uric acid and OSA (13-
25). However, studies evaluating the relationship be-
tween severity of OSA, NH and hyperuricemia are limited
(14, 15, 19). Also, there is no study in the literature inves-
tigating the relationship between serum uric acid levels
and OHS. Therefore, in this study we investigated the se-
rum uric acid levels among patients with SRBD, as well as
the relationship between uric acid levels and severity of
OSA, NH and OHS.

MATERIAL AND METHOD

This study evaluated adult subjects with a body mass index
(BMI) >30kg/m? who were admitted to the sleep laborato-
ry. Patients who were diagnosed as SRBD with polysom-
nography were included in the study. The exclusion criteria
were presence of obstructive [Forced expiratory volume
1. second (FEV,)/Forced vital capacity (FVC) ratio <70%)]
or restrictive pulmonary diseases except obesity (FVC
<80%), left heart failure, renal failure, gout disease, total
sleep time less than four hours and drug usage affecting
sleep architecture or uric acid levels (thiazids, loop diuret-
ics, allopurinol or aspirin). Demographics, anthropometric
measurements (neck circumference, waist/hip ratio), and
comorbidities were recorded. Khosla and Lowe's formula
(weightlkgl/heightm?]) was used to calculate the BMI.
Neck circumference was measured at the level of the cri-
cothyroid membrane. Waist circumference was measured
from the midpoint of the last rib to the top of the iliac crest.
Hip circumference was measured at the widest portion of
the buttocks. Polysomnography, spirometry and arterial
blood gas analysis (ABG) in the daytime were performed
on all patients. Spirometry (ZAN 74N, Sydney, Australia)
was performed according to approved standards (26).
ABG analysis (Radiometer ABL 5, Copenhagen, Denmark)
was performed after 15 minutes of rest in room air.

All-night polysomnography records were scored by a
trained technician according to the American Academy
of Sleep Medicine 2013 guidelines (27). The apnea-hy-
popnea index (AHI) and oxygen desaturation index (ODI)
were recorded. OSA was diagnosed if the AHI was >5/
hour with the presence of clinical symptoms or the AHI

was >15/hour without any symptoms. The OSA severity
was graded as mild (AHI 5-14 events/hour), moderate
(AHI 15-29 events/hour) or severe (AHI >30 events/hour)
(27). Patients with PaCO,>45 mmHg were diagnosed as
OHS after ruling out other disorders that may cause al-
veolar hypoventilation. NH was considered when sleep
time spent with SpO,<90% was >30% of the total sleep
time. Serum uric acid level was measured in the blood
sample taken in the morning of the sleep study. High se-
rum uric acid level was defined as levels of serum uric
acid >6.8 mg/dL in males and >6.0 mg/dL in females (28).

The study was carried out according to the principles of
the Helsinki Declaration. Written informed consent was
obtained from all patients. The study was approved by
the Institutional Board of Istanbul University (Ethic No:
15.01.2021/68).

Statistical analysis

SPSS 21.0 software (AIMS, Istanbul, Turkey) was used for
statistical analysis. Continuous variables were presented as
mean * SD and categorial variables as percentage. Non-
parametric tests were used when the data were not nor-
mally distributed. Normal distribution of variables was cal-
culated with the Shapiro-Wilk test. A Chi-square test was
used for categorical variables. Group comparisons were
performed with Student’s t-test or Mann-Whitney's U test.
One-way Anova was used for the comparison of groups of
more than two. The relationship between the levels of uric
acid and demographics, anthropometric measurements
and polysomnographic data was analyzed with Spearman
correlation. Logistic regression analysis was performed to
determine the factors related to uric acid levels. A p value
<0.05 was considered statistically significant.

RESULTS

In this study 170 subjects with BMI >30 kg/m? were eval-
uated. Polysomnography revealed 11 subjects without
SRBD. We excluded these subjects and performed analy-
sis on 159 subjects with SRBD (79 females, 80 males, age:
50.0+10.5 years). The mean BMI was 40.1+5.7 kg/m?2 Of
subjects, 37.7% (n=60) had class Il obesity (240 kg/m?.
Most of the subjects had comorbidities (83.6%, n=133).
The most common comorbidities were hyperlipidemia
(n=94, 59.1%), hypertension (n=76, 47.8%), and diabetes
mellitus (n=62, 38.9%). Of these 159 patients, 83 (52.2%)
had pure OSA and 76 (47.8%) had OHS. Of the OHS sub-
jects, three did not have OSA and the remaining had
OSA. NH was detected in 25.8% (n=41) of 159 subjects.
Demographics, spirometric measurements, ABG analy-
sis, polysomnographic data and uric acid levels of OSA
and OHS subjects are given in Table 1. Uric acid levels
were similar among patients with OHS and pure OSA (Ta-
ble 1). When we compare the data of patients with OHS
and OSA subgroups, uric acid levels and the frequency
of NH were higher in subjects with OHS than mild-mod-
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Table 1: Demographics, spirometric measurements,
arterial blood gas analysis, polysomnographic data,
and uric acid levels of OSA and OHS subjects

OSA OHS P
(n=83) (n=76) value
Age 49.4+10.7 50.6+10.3 0.5
Gender (Female/Male) 47/36 32/44 0.8
BMI (kg/m?) 38742 41.6x6.6 0.001
Neck circumference (cm) 39.9+34  42.5+4.1 <0.001
Waist/hip ratio 0.9+0.1 1+0.1 0.2
Comorbidities (%) 81.9 85.5 0.7
Daytime PaO, (mmHg) 81.8£8.1 74.2+85 <0.001
Daytime PaCO, (mmHg)  41.6+2.2  48.6+40 <0.001

FEV; (%) 10042186 95.6+18.1 0.1
FVC (%) 101.7+17.5 96.4+17.2 0.06
AHI (events/hour) 34+219 455+30.9 0.008
ODI (events/hour) 33+23.8  53+£31.7 <0.001
Mean SpO, (%) 94.4+2.2  90.6+7.2 <0.001
Lowest SpO, (%) 78.6£9.9  65.9+17.6 <0.001
Sleep time with SpO, 9.6x16.1 29.2+30.3 <0.001
<90% (%)

Uric acid (ng/mL) 5.7+1.7 59+1.3 0.4
Hyperuricemia (%) 325 28.9 0.7

AHI: apnea hypopnea index; BMI: body mass index; FEV1:
forced expiratory volume 1. second; FVC: forced vital capacity;
ODI: oxygen desaturation index; OHS: obesity hypoventilation
syndrome; OSA: obstructive sleep apnea; PaO,: partial arterial
oxygen pressure; PaCO,: partial arterial carbon dioxide pressure;
SpO,: arterial oxygen saturation measured by pulse oximetry

erate OSA (respectively, 5.9+1.3 mg/dl vs. 5.3£1.5 mg/d|,
p=0.018; 39.5% vs. 6.9%, p<0.001). However, uric acid lev-
els and the frequency of NH were similar in subjects with
OHS compared to severe OSA (respectively, 5.9+1.3 mg/
dlvs. 6.19+£1.8 mg/dl, p=0.38; 39.5% vs. 20.5%, p=0.06).

For all obese patients with SRBD, uric acid levels were
higher in patients with NH than without NH (6.22+1.37
mg/dl, 5.67+1.51 mg/dl, p=0.008). Differences between
obese subjects with and without NH are given in Table 2.

For subjects with pure OSA, 47% (n=39) had severe OSA,
33.7% (n=28) had moderate OSA and 19.3% (n=16) had
mild OSA. Of the OSA subjects, uric acid levels were high-
er in males than females (6.86+1.64 mg/dl vs. 4.84+1.10
mg/dl, p <0.001). Uric acid levels were not different be-
tween subjects with and without severe obesity (5.27+1.47
mg/dlvs. 5.89+1.73 mg/dl, p=0.13). Uric acid levels were
similar among subjects with and without comorbidities
(5.78+1.78 mg/dl vs. 5.45+1.18 mg/dl, p=0.499). Uric acid

Table 2: Differences between subjects with and
without nocturnal hypoxemia (NH)

Subjects Sl.JbJeCt
. without
with NH p value
(n=41) NH

(n=118)
Age 50.04+£12.62 49.98+9.71 0.9
Gender (Female/ 15/26 64/54 0.07
Male)
BMI (kg/m2) 4182721 39.51+4.93 0.02
Neck circumfer- 4326+4.20 40.44+3.62  <0.001
ence (cm)
Waist/hip ratio 0.98+0.08 0.94+0.08 0.005
Comorbidities (%) 87.8 82.2 0.5
Daytime PaO, 71.85+8.86  80.35+8.15  <0.001
(mmHg)
Daytime PaCO, 48.43+5.86  43.75£3.53  <0.001
(mmHg)
AHI (events/hour)  65.32+27.52 30.52+20.39  <0.001
ODI (events/hour)  73.90+£26.23 31.66+21.79  <0.001
Mean SpO, (%) 86.43+7.89  94.69+1.68  <0.001
Lowest SpO, (%) 56.12+17.33  78.22+9.61  <0.001
Sleep time with 58.26+19.14  5.33+6.77  <0.001
Sp0,<90% (%)
Uric acid (ng/mL) 6.22+1.37 5.67+1.51 0.008
Hyperuricemia (%) 46.34 25.42 0.018

AHl:apnea hypopnea index; BMI: body mass index; NH: nocturnal
hypoxemia; ODI: oxygen desaturation index; OHS: obesity
hypoventilation syndrome; OSA: obstructive sleep apnea;

PaO,: partial arterial oxygen pressure; PaCO,: partial arterial
carbon dioxide pressure; SpO,: arterial oxygen saturation
measured by pulse oximetry

levels were not different between subjects with and with-
out hypertension (5.89+2.1 mg/dl vs. 5.58+1.26 mg/d|,
p=0.41), diabetes mellitus (5.82+2.1 mg/dl vs. 5.66+1.41
mg/dl, p=0.69) and hyperlipidemia (6.02+1.92 mg/dI
vs. 5.36+1.28 mg/dl, p=0.06). Uric acid levels increased
as OSA severity increased (mild OSA:5.03+1.41 mg/dl,
moderate OSA:5.46+1.55 mg/dl, severe OSA:6.19+1.8
mg/dl, p=0.039). Age, BMI and comorbidity rates were
similar between groups. As OSA severity increased,
male gender dominance also increased. NH was found
in 13.2% (n=11) of OSA subjects. For patients with OSA,
uric acid levels were higher in subjects with NH than with-
out NH (6.69+1.51 mg/dl vs. 5.58+1.67 mg/dl, p=0.025).
Uric acid levels especially were higher in subjects with
severe OSA compared to mild-moderate OSA (6.19+1.8
vs. 5.3£1.5, p=0.013). Demographics, ABG analysis, poly-
somnographic data and uric acid levels of subjects with
different OSA severity are given in Table 3.
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Table 3: Subjects with different obstructive sleep
apnea (OSA) severity

Severe Mild-mod-
OSA  erate OSA

(n=39)  (n=ad) Value
Age 50.7+10.6  48.3+10.8 0.29
Gender (Female/Male) 17/22 30/14 0.028
BMI (kg/m?) 39+3.9 38.4+4.5 0.48
Neck circumference 41.3+3.2 38.7+3.2 0.001
(cm)
Waist/hip ratio 0.96+0.1 0.93+0.1 0.11
Comorbidities (%) 82 81.8 0.9
NH (%) 20.5 6.8 0.1
Daytime PaO, (mmHg) 80.5+6.5 82.9+9.3 0.16
Daytime PaCQO, 41.8+2.2 41.5+2.2 0.51
(mmHg)
AHI (events/hour) 53.4+16.0 16.8+6.4  <0.001
ODI (events/hour) 524+20.6 16.7+10.2 <0.001
Mean SpO, (%) 937+2.3 95020  <0.003
Lowest SpO, (%) 741£113  825+66  <0.001
Sleep time with 12.7£14.4 6.9+17.2 <0.001
Sp0,<90% (%)
Uric acid (ng/mL) 6.19+1.8 5.3+1.5 0.013

Hyperuricemia (%) 43.6 22.7 0.06

AHI: apnea hypopnea index; BMI: body mass index;

NH: nocturnal hypoxemia; ODI: oxygen desaturation index;
OHS: obesity hypoventilation syndrome; OSA: obstructive sleep
apnea; PaO,: partial arterial oxygen pressure; PaCO,: partial
arterial carbon dioxide pressure; SpO,: arterial oxygen saturation
measured by pulse oximetry

Correlations for uric acid levels

For all patients with SRBD, uric acid levels were correlat-
ed with neck circumference (r=0.366, p<0.001), waist/hip
ratio (r=0.358, p<0.001), OSA severity (r=0.224, p=0.005),
AHI (r=0.250, p=0.001), ODI (r=291, p<0.001), mean SpO,
(r=-0.198, p=0.013), lowest SpO, (r=-0.204, p=0.01) and
sleep time spent with SpO,<90% (r=0.228, p=0.004).
Male gender, waist/hip ratio and NH were factors inde-
pendently related with uric acid levels in regression anal-
ysis (retrospectively; p<0.001, p=0.03, p=0.03).

DISCUSSION

In our study population of obese patients with SRBD, we
found that serum levels of uric acid were higher in pa-
tients with NH and higher in severe OSA. Male gender,
waist/hip ratio and NH were factors independently relat-
ed with uric acid levels.

In the literature there are studies that investigated serum
levels of uric acid in patients with OSA. These studies re-

ported an association between OSA and high uric acid
levels (13-25). However, there are only a few studies eval-
uating the association between levels of uric acid and
OSA severity or NH (14, 15, 19).

To the best our knowledge, this is one of the few stud-
ies that found a correlation between uric acid levels and
NH in patients with SRBD. Similarly, Hira et al. reported
that serum uric acid values correlated significantly with
oxygen saturation percentage of total sleep time spent
below 95% (14). In our study, uric acid levels were cor-
related with nocturnal mean saturation, lowest saturation
and sleep time spent with SpO,<%90%.

Apneas during sleep cause a decrease in arterial oxy-
gen saturation and tissue hypoxia. For this reason, it is
expected that uric acid levels should increase in patients
with OSA, especially severe OSA. In line with this, uric
acid levels were correlated with AHI and ODI in our study.
In contrast, there was no correlation between uric acid
and AHI in the study of Hira (14). The exact biological
mechanism underlying an association between the sleep
variables and high serum uric acid is not clear. The hy-
pothesized mechanism is that during hypoxia, the pro-
duction of adenosine triphosphate (ATP) from adenosine
diphosphate (ADP) is impaired, leading to a net degra-
dation of ATP to ADP and adenosine monophosphate.
This cascade leads to the release of intermediates of pu-
rine nucleotide (adenosine, inosine, hypoxanthine and
xanthine). Uric acid is biosynthesized from these purine
catabolic products and is the end product of ATP degra-
dation. It increases in body fluids in the case of increased
anaerobic metabolism induced by cellular hypoxia (1-3).
In a cross-over study of 10 men exposed to six hours of
intermittent hypoxia for four days, it was shown that there
is an increase in uric acid production during the four days
of intermittent hypoxia. It was suggested that this eleva-
tion in uric acid reflects the production of reactive oxygen
species through the xanthine oxidase pathway (29). This
study shows that reactive oxygen species overproduction
modulates increased acute hypoxic ventilatory response.
These mechanisms may be responsible for increased
acute hypoxic ventilatory response in patients with OSA.
So, the correlation between OSA and uric acid might
have been mainly due to NH and intermittent hypoxemia.

Since uric acid is a marker of tissue hypoxia, it should in-
crease in patients with OHS. However, there is no other
study that investigated uric acid levels in patients with OHS.
Our study is the first one and we found that uric acid levels
were not different in subjects with and without OHS. Ad-
ditionally, uric acid levels were not correlated with PaCO,
in our study. On the other hand, uric acid levels were not
higher in patients with OHS compared to patients with pure
severe OSA. This result may be because of similar frequency
of patients with NH in both groups of pure severe OSA and
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OHS. Since there is no study to compare our results, this
issue needs to be investigated in further studies.

Sunnetcioglu et al. reported that elevated levels of serum
uric acid were associated with OSA severity (15). Similarly,
in our study, serum uric acid levels were elevated in obese
subjects with NH and severe OSA. Sunnetcioglu et al. did
not investigate the relationship between serum uric acid
levels and OHS and all of their patients were not obese.

Seetho et al. reported that OSA was associated with se-
rum urate in severe obesity (13). According to the study
of Seetho, there is evidence of an association between
OSA and uric acid in severely obese females. Curiously,
we found that male gender was an independently related
factor for hyperuricemia in obese subjects with SRBD. In
another study, Plywaczewski et al. showed that hyperuri-
cemia is frequent in males with OSA (25).

Plywaczewski et al. reported that elevated uric acid levels
are related to extreme obesity. But we found that uric acid
levels were not different between subjects with and without
malign obesity. Even though neck circumference and waist/
hip ratio were found to be related to uric acid levels, there
was not a correlation between BMI and levels of uric acid.

It has been shown that hyperuricemia is associated with
hypertension, diabetes mellitus, peripheral artery disease
and cardiovascular disease (4-7). These comorbidities are
frequent in patients with SRBD. Hyperuricemia associat-
ed with the sleep variables may also be affected by the
increased risk of cardiovascular disease seen in SRBD.
However, elevated uric acid levels were not related to a
higher prevalence of hyperlipidemia, diabetes mellitus
and hypertension in our study.

This study has several strengths, including high quality,
standardized data collection. This study is the first study
investigating the relationship between serum uric acid
levels and OHS. Nevertheless, there are limitations. It
would be better including a healthy non-OSA control
group or a non-obese group. The sample size of our
study was relatively small. With a larger sample size, there
might be a difference between patients with or without
OHS in the case of uric acid levels.

In summary, this study shows a positive association between
uric acid levels and male gender, OSA severity, and NH in
patients with SRBD. Uric acid, as a marker of tissue hypoxia,
may be useful in defining higher risk groups in obese pa-
tients with SRBD. Further prospective studies investigating
uric acid levels in subjects with OHS are needed.
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ABSTRACT

Objective: Pulse wave velocity (PWV) is frequently used for arte-
rial stiffness assessment in chronic renal disease (CRD). There are
very few studies in the literature about the relationship betwe-
en arterial stiffness and renal progression leading to mortality
in CRD. Herein, we searched the relationship between arterial
stiffness, and progression of kidney disease, leading to mortality
in CRD patients.

Methods: 194 stage 3-5 CRD patients were included in the
study. The patients were followed at least four years. The pri-
mary endpoints were initiation a renal replacement treatment
and death. PWV was measured using the Mobil-O-Graph NG
arteriography device.

Results: The study was completed with 194 patients within four
years. During this period, out of 194 patients, 89 needed a re-
nal replacement treatment (72 hemodialysis patients, 17 renal
transplantation) and 15 died. Ninety of them are still being fol-
lowed as predialysis CKD patient in the nephrology outpatient
clinic. Increased PWV was detected as an independent predicti-
ve marker of mortality.

Conclusion: Our study demonstrated that PWV might be an in-
dependent predictor of mortality. In this sense, monitoring the
PWV and taking measures in this direction can reduce the effect
of arterial stiffness on mortality.

Keywords: Arterial stiffness, mortality, chronic renal disease

OZET

Amag: Nabiz dalga hizi (NDH), vaskiler kalsifikasyon tanisinda
kullanilan elektron isini bilgisayarl tomografi (EIBT) ile korelas-
yon gdsterir ve kronik bdbrek hastaliginda (KBH) arteriyel sertlik
degerlendirmesi icin siklikla kullanilir. Literatirde KBH' da arteri-
yel sertlik ile bébrek progresyonu ve mortalite arasindaki iligki
hakkinda ¢ok az calisma vardir. Bu calismada KBH'da arteriyel
sertlik ile bébrek hastaliginin progresyonu ve mortalite arasinda-
ki iliskiyi arastirdik.

Gereg ve Yontem: Aralik 2014-Haziran 2015 tarihleri arasinda
nefroloji poliklinigine bagvuran evre 3-5 kronik bdbrek hastalari
calismaya alindi. Hastalar en az dért yil takip edildi. Birincil son-
lanim noktalari bir renal replasman tedavisi baglanmasi (renal
transplantasyon, hemodiyaliz veya periton diyalizi) ve 6limdur.
Nabiz dalga hizi (NDH) Mobil-O-Graph NG (Stemberg Germany
Stolberg Germany) arteriograf cihazi kullanilarak &l¢tldi.

Bulgular: Calisma 4 yil boyunca dizenli kontrole gelen 194 hasta
ile tamamlandi. Bu sire zarfinda 194 hastanin 89'unda renal re-
plasman tedavisi (72 hemodiyaliz, 17 renal transplantasyon) ger-
ekti ve 15'i 8ldi. Doksan hasta nefroloji polikliniginde prediyaliz
KBH’si olarak izlenmektedir. Artan NDH, mortalitenin bagimsiz
bir prediktif belirteci olarak tespit edildi.

Sonug: Bu calismada, NDH'deki artisin mortalitenin bagimsiz bir
belirteci oldugunu bulduk. Bu anlamda, NDH'nin izlenmesinin
ve bu yonde onlemler alinmasinin arteriyel sertligin mortalite
Uzerindeki etkisini azaltabilecegini gdsterdik.

Anahtar Kelimeler: Arteriyel sertlik, mortalite, kronik bobrek
hastaligi
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INTRODUCTION

Chronic renal disease (CRD) is a significant cause of mor-
bidity and mortality and its prevalence varies between
11-13% worldwide (1). Arterial stiffness demonstrates
resistance to the expansion of the vessel wall which is a
flexible tissue. The arterial system, which has the ability to
expand, contains the blood transmitted by the systole of
the heart and thus ensuring the blood reaches the tissues
with a smooth flow. Arterial elasticity plays a crucial role
in cardiovascular physiology in terms of sustained oxygen
and nutrient requirements to the tissues.

It is known that cardiovascular problems are more com-
mon in individuals with CRD and causes the reduction
of life expectancy (2). Early and accelerated atheroscle-
rosis is a substantial cause of increased cardiovascular
mortality in this group of patients (3). Increased arterial
stiffness occurs before atherosclerosis and is considered
a risk factor for atherosclerosis (4). Even mild renal dys-
function is considered a medical condition leading to an
increased cardiovascular risk (2). Increased inflammatory
status starting from the early stages of CRD accelerates
the coagulation cascade and atherosclerosis by causing
platelet activation (3). This increased inflammatory pro-
cess in CRD contributes to the process of atherosclerosis
and endothelial dysfunction and plays an important role
in the increase in cardiovascular mortality (4).

Pulse wave velocity (PWV) measurement is considered to
be the most common, simple, reproducible, and nonin-
vasive stiffness assessment method (5). PWV is also frequ-
ently used to detect the arterial stiffness in patients with
renal insufficiency (6). There are few studies in the litera-
ture on the effect of arterial stiffness on renal progression
and mortality in CRD.

The aim of this study was to determine the relationship
between arterial stiffness and progression of chronic re-
nal disease and mortality in patients with CRD.

MATERIALS AND METHODS

This was a prospective observational study conducted at
the University of Health Sciences, Konya Research, and
Training Hospital. CRD patients (Stage 3-5) who were ad-
mitted to the nephrology outpatient clinic between De-
cember 2014-June 2015 were included in the study. At
the first admission, the patients who were over 18 years
old, not on a renal replacement treatment, without a his-
tory of cardiovascular disease or any signs of active infec-
tion were included in the study.

Age, gender, height, weight, waist circumference, body
mass index, blood pressure, and smoking status of the
patients were recorded at the beginning of the study.
Blood pressure values of all patients were measured and

recorded using a calibrated sphygmomanometer with an
appropriate size cuff. Guidelines of the European Society
of Hypertension were applied during clinical blood pres-
sure measurements (7). Body mass index (BMI) was cal-
culated by dividing weight by the square of the height.
Waist and hip circumference were measured according
to the recommendations of World Health Organization
for obesity (8). Serum urea, creatinine, hemoglobin, sodi-
um, potassium, phosphorus, calcium, albumin, parathor-
mone (PTH), ferritin, total cholesterol, triglyceride, HDL,
LDL, CRP, uric acid, creatine and protein in spot urine
and venous blood gas values were recorded from routine
laboratory tests. The eGFR was calculated using MDRD
(Modification of Diet in Renal Disease ) formula (9).

PWV was measured using Mobil-O-Graph NG (Stemberg
Germany Stolberg Germany) arteriography device. This
device allows the measurement of all arterial stiffness pa-
rameters from the upper extremity through the brachial
artery by the oscillometric method. The measurements
were made after resting for at least five minutes in a room
away from external stimuli, which was reserved for the
study. In the last hour before the procedure, patients were
asked not to take stimulants such as tobacco and coffee.

The patients were followed at least four years. The pri-
mary endpoints were renal replacement treatment (renal
transplantation, hemodialysis or peritoneal dialysis) and
death. We investigated the relationship between PWV
and poor renal outcomes.

Ethical issues

The research followed the Tenets of the Declaration of
Helsinki. Informed consent was obtained, and the work
was accepted by the University of Health Sciences, Kon-
ya Research, and Training Hospital ethics committee. The
local ethics committee approved the study protocol (ap-
proval no: 48929119/774/28-25). This research has been
supported by the University of Health Sciences, Konya
Research, and Training Hospital.

Statistical analysis

The analysis of the study was performed by using SPSS
22.0 (IBM) software. The Kolmogorov-Smirnov test was
used to determine whether the data was normally dist-
ributed or not. The results are given as mean with stan-
dard deviation for normal distribution and as median
(minimum-maximum) for skewed distribution. In pairwise
comparisons, the T-test was used for normal distributions
and the Mann Whitney-U test was performed for skewed
distributions. The independent predictors of end-stage
renal disease (ESRD) and mortality were determined by
performing Cox-regression (Backward Stepwise) analysis.
The independent predictors were those with P<0.05 in
binary comparisons. Type-| error value was taken as 5% in
all analyzes and P values less than 0.05 were accepted as
statistically significant.
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RESULTS

The study was completed with 194 patients as 39 patients
did not come to regular control within four years. During
this period, out of 194 patients, 89 needed renal repla-
cement treatment (72 hemodialyses, 17 renal transplan-

tation) and 15 died. Ninety patients were followed in the
nephrology polyclinic as predialysis CRD (Table 1). The
underlying etiologies of chronic renal diseases of the
patients were as follows; hypertension (HT, 38 patients,
19.6%), glomerulonephritis (GN;20 patients, 10.3%), di-
abetes mellitus (DM;58 patients, 29.9%), Polycystic kid-

Table 1: The demographic and laboratory results

Variables non-ESRD (n=90) ESRD (n=89) non-mortality (n=179) Mortality (n=15)
Age (year) 57.5 (23-83) 57 (19-81) 57 (19-83) 64 (37-82)8
Gender (M/F) 36 (40%)/54 (60%) 49 (55.1%)/40 (44.9%)* 94 (52.5%)/85 (47 .5%) 6 (40%)/9 (60%)
(SYZSI/(;\TC?) 7 (7.8%)/83 (92.2%) 13 (14.6%)/76 (85.4%) 20 (11.2%)/159 (88.8%) 1(6.7%)/14 (93.3%)
Follow up time A 8
(month) 49 (25-52) 19 (1-50) 45 (1-52) 23 (1-46)

BMI (kg/m?) 30.4 (19.1-49.8) 28.5(13.5-53.1) 29.3(13.5-53.1) 30 (19.2-51.0)
Waist circumfer- 98.9+14.9 96.4+15.8 97.7+15.4 101.3+18.4
ence (cm)

SBP (mmHg) 130 (105-172) 142 (82-209)* 136.5 (82-149) 151 (126-176)8
DBP (mmHg) 87 (47-117) 94 (52-141) 90 (47-141) 90 (66-107)

DM (Yes/No)

Baseline eGFR
(ml/min/1.73 m?)

17 (18.9%)/73 (81.1%)

44.4 (15.6-60.1)

30 (33.7%)/59 (66.3%)*

22.3 (11.6-48.8)»

Albumin (g/dl) 4.1(1.6-4.7) 3.9 (1.8-4.5*
Hb (g/dl) 13.3£1.9 12.1+1.8~
Uric acid (mg/dl) 7(2.8-11.1) 7 (3.9-10.9)
Potassium

(mEq/L) 4.7 (3-6.5) 47 (3.6-7.2)
Calcium (mg/dl) 9.3(7.5-10.6) 8.7 (4.5-9.9*
Phosphorus A
(mg/dl) 3.4 (1.9-49) 3.8 (2.2-13.7)
PTH (ng/L) 113.3(10.3-799) 219.8 (40-785)~

Total cholosterol

(mg/dl)

204 (120-318)

210 (94-415)

LDL (mg/dl) 127+37.8 135 (48-278)
HDL (mg/dl) 41 (25-74) 38 (22-93)
Triglycerides

(ma/d) 150 (42-679) 159 (40-634)
CRP (mg/l) 3.54 (3.28-201) 3.54 (3-201)
PWV (m/s) 8.2+1.8 8.6£1.9
Pulsepressure

(mmHg) 44.5 (28-93) 48.5 (23-94)
Proteinuria A
(g/day) 0.71(0.07-12.72) 2.94 (0.43-13.92)

47 (26.3%)/132 (73.7%)

34.3(11.6-60.0)

4.0(1.6-4.7)
12.7+2.0
7.0(2.8-11.1)

4.7 (3-7.2)
9.0 (4.5-10.6)
3.5(1.9-13.7)

155.4 (10.3-799)
205 (94-415)

132.1+41.5
40 (22-93)

153 (40-679)

3.44 (3.28-201)
8.39+1.82

47 (23-94)

1.42(0.07-13.92)

11 (73.3%)/4 (26.7%)°

35.9(18.1-56.4)

3.6 (2.9-4.2)®
12.4+1.6
6.3(4.9-12.4)

5(3.3-6)8
9 (8.5-10.1)
3.8 (2.6-5)
110.7 (20.8-489)
201 (162-377)

129.2+£43.1
47.5 (29-62)°

143 (67-458)

6.01(3.28-28.2)
9.94+2.138

56 (36-89)°

1.84 (0.11-6.62)

Ap<0.05 as comparedwith non-ESRD Bp<0.05 as comparedwith non-Mortality; LDL:low density lipoprotein; HDL:High density
lipoprotein; BMI:Body mass index; SBP:Systolic blood pressure; DBP:Diastolic blood pressure; DM:Diabetes Mellitus; Hb:Hemoglobin;
PTH:Parathormone; CRP:C-reactive protein; PWV:Pulse wave velocity
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ney disease (PCKD; 20 patients, 10.3%), Amyloidosis (4
patients, 2.1%), Chronic tubulointerstitial nephritis (CTIN;
8 patients, 4.1%), urological problems (9 patients, 4.6%)
and idiopathic (37 patients, 19.1%).

In our study, male gender, systolic blood pressure(SBP),
diastolic blood pressure (DBP), DM, baseline eGFR,
Hgb, albumin, phosphorus, calcium, PTH, and 24-hour
proteinuria were significantly different in patients that
progressed to ESRD (Table 1). In the Cox-Regression
analysis for these parameters, male gender, low eGFR,
and Hgb, an increase in DBP, phosphorus, and protei-
nuria were found to be independent predictors of ESRD
(Table 2).

Table 2: COX-Regression analysis for ESRD

Our study showed that age, DM, albumin, potassium,
HDL cholesterol, PWV, SBP, and pulse pressure were sta-
tistically and significantly different for mortality in chronic
renal disease. The presence of DM, hypoalbuminemia,
increase in HDL, and PWV were found to be independent
indices of mortality in Cox-Regression analysis for these
parameters (Table 3). Each unit increase in PWV raised
the mortality rate approximately 1.5 times.

DISCUSSION

In this study, we found that an increase in PWV was an
independent marker of mortality in CRD. We found that
each unit increase in PWV raised the mortality rate ap-
proximately 1.5 times. Baumann M et al. showed that an

Variable Model 1 Model 10

p HR (95%Cl) <) HR (95%Cl)
Gender (male) 0.006 2.333 (1.281-4.250) <0.001 2.576 (1.545-4.296)
Baseline eGFR <0.001 0.900 (0.872-0.929) <0.001 0.905 (0.880-0.930)
Hemoglobine 0.0054 0.853 (0.726-1.003) 0.023 0.846 (0.733-0.977)
Phosphorus 0.098 1.206 (0.966-1.504) 0.032 1.221 (1.018-1.466)
DBP 0.115 1.020 (0.995-1.046) 0.037 1.019 (1.001-1.037)
Proteinuria 0.001 1.270 (1.105-1.461) <0.001 1.246 (1.158-1.341)
Calcium 0.717 1.091 (0.682-1.744)
DM 0.729 1.117 (0.597-2.089)
AlbUmin 0.860 0.932 (0.424-2.048)
BMI 0.397 0.978 (0.928-1.030)
PTH 0.895 1.000 (0.998-1.002)
PW 0.349 0.908 (0.743-1.111)
SBP 0.926 1.001 (0.982-1.020)
Smoking 0.473 1.328 (0.612-2.878)
Table 3: COX-Regression analysis for mortality
Variables Model 1 Model 5

p HR (95%Cl) <] HR (95%Cl)
PWV 0.480 1.674 (0.400-6.996) 0.016 1.467 (1.074-2.004)
DM 0.045 0.235 (0.570-0.967) 0.051 0.281 (0.780-1.006)
Albumin 0.002 0.241 (0.097-0.597) 0.004 0.302 (0.133-0.683)
HDL 0.008 1.058 (1.015-1.103) 0.012 1.057 (1.012-1.103)
Age 0.771 0.969 (0.783-1.199)
Potassium 0.186 1.866 (0.741-4.703)
SBP 0.981 0.999 (0.947-1.054)
PulsePressure 0.917 1.003 (0.948-1.061)
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increased PWV was an independent marker of mortality
after a study with 135 CRD patients and 42 month fol-
low-up period. They reported that the mortality increa-
sed in patients with PWV = 10 m/s. They also found that
an increase of 10 m /s raised the mortality 5.1 times but
PWV was not significant for the progression to ESRD (10).
In our study, we found that a PWV increase was not a sig-
nificant marker for predicting the progression of the di-
sease. Similarly, Jacques Blacher et al. reported that the
increase in PWV was an independent predictor of mor-
tality in both groups (with and without ESRD) of patients
after a 78+46 month follow-up period. They observed a
34% crude and 14% corrected increase in both cardiovas-
cular and total mortality for each 1 meter / second incre-
ment in PWV (11).

Chen et al. conducted a study with 145 stage 3-5 CRD
patients and reported that the increment of PWV was a
determinant of progression of CRD to ESRD and mor-
tality (12). On the other hand, in the Nephro Test study,
with 186 stage 2-5 CRD patients and a 3.1-year follow-up
period, no correlation was found between PWV and CRD
progression (13). In our study, there was not a significant
correlation between a PWV increase and progression to
ESRD in CRD patients who were followed for four years.
In our study, we considered those who had 25 ml/dak
/1.73 m? or more decreases in eGFR compared to base-
line value was meaningful for evaluating the progression
to ESRD. However, Ford et al. reported that aortic stiff-
ness had a predictive value to predict the CRD progres-
sion (14).

These different results in the studies might be attributed
to differences in patient numbers, follow-up times, etio-
logies of CRD, and comorbidities.

Observational studies show that patients with CRD and
normal blood pressure maintain glomerular filtration rate
(GFR) better than hypertensive patients (15). In our study,
systolic and diastolic blood pressure differed significant-
ly between the end-stage renal failure and predialysis
groups. In addition, there was a significant difference in
SBPs between predialysis patients, and those resulted in
mortality. Likewise, in a study by Ford et al, SBP showed a
significant difference between the groups (14).

High pulse and systolic blood pressures suggest that ar-
terial stiffness, cardiovascular events, and mortality may
be higher in patients with CRD. Therefore, it can be thou-
ght that the cardiovascular event and mortality can be
reduced by the treatment regimens applied to decrease
the pulse pressure and systolic blood pressure.

Anemia might be a risk factor for the progression of renal
disease to ESRD. Mohanram A et al. conducted a study
with 1500 diabetic CRD patients with four years of follow
up time and found that the risk of progressing to ESRD

was approximately two times higher in patients with low
Hb values compared to patients with Hb values above
13.8 g/dL (16). In our study, low hemoglobin levels were
also associated with renal progression. Anemia treatment
in chronic kidney patients will not only reduce renal prog-
ression but also benefit cardiac dysfunction and increase
exercise tolerance, improve signs and symptoms of the
central nervous system, appetite, and sexual function.

In a prospective study (145 stage 3-5 CRD patients and
with15 month follow up time) by Tsai YC et al. showed
that PWV, hypertension, low eGFR, and high phospha-
te levels were associated with renal disease progression
(12). Similarly, in our study, hypertension, high phosphate
level, and PWV increase were found to be associated with
progression. Calcium phosphorus accumulation in the
kidney interstitium can initiate an inflammatory reaction
that causes interstitial fibrosis and tubular atrophy, the-
reby causing renal progression. There are several impor-
tant methods in the treatment of hyperphosphatemia,
which has such a negative effect on renal progression.
Primarily, regulating diet and using phosphorus binders
in predialysis patients and additionally, effective dialysis
treatment for hemodialysis patients are important ways
to control the phosphorus level.

Ford et al. reported that PWV, systolic blood pressure,
and protein to creatinine ratio were associated with renal
progression (14). A significant correlation was also found
between progression and proteinuria and PWV according
to our results. Matsushita et al. reported that decreased
eGFR and albuminuria in chronic renal disease correlated
with increased risk of cardiovascular events and all-cau-
ses of mortality (17). The Nord-Trondelag Health Study
revealed that evaluation of proteinuria with eGFR is more
significant in assessing the risk of progression to ESRD
than eGFR alone. Out of 65589 adults who participating
in the study, 124 patients progressed to ESRD after 10
years of follow-up. Both eGFR and proteinuria were in-
dependently associated with progression to ESRD (18). In
our study, proteinuria and initial eGFR were found to be
independent risk factors for the progression of chronic
renal disease to ESRD.

Regardless of the primary event, proteinuria itself and
its results like hypervolemia, and hyperlipidemia, negati-
velyaffect the course of kidney disease. Reducing prote-
inuria and albuminuria is important for preventing renal
progression and increased mortality.

Various studies have shown that non-diabetic kidney di-
sease progresses more rapidly in men (19-21). Proteinuria,
severe hypertension, and smoking have not been shown
to be a sex-independent risk factor for chronic renal dise-
ase progression in the literature. On the other hand, our
study showed that male gender was an independent risk
factor for the progression of CRD to ESRD.
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Men and women with extremely high HDL cholesterol in
the general population have paradoxically high all-cau-
se mortality. In two prospective studies, the relationship
between HDL cholesterol concentrations and all-cause
mortality was U-shaped for both men and women, and
excessively high and low concentrations were associa-
ted with a high risk of all-cause mortality (22).In a study
conducted in the general population with a 326016 per-
son-year follow-up, a U-shaped relationship with all-cau-
se mortality was reported. Low and high HDL cholesterol
concentration has been found to be associated with mor-
tality (23). In our study, we found an independent relati-
onship between high HDL cholesterol concentration and
mortality. This finding seems to be supported by other
studies.

Interestingly, in a prospective study, an independent re-
lationship was detected between PWV and serum oxalic
acid, glucose, and triglyceride in hemodialysis patients
(24). In the future, conducting studies showing whether
there is a relationship between cholesterol, HDL, LDL,
triglyceride, and PWV in predialysis CRD patients will
contribute to the literature.

CONLUSIONS

In this study, we found that an increase in PWV was an
independent predictor of mortality. We found that each
unit increase in PWV raised the mortality approximately
1.5 times. We found that high HDL cholesterol has an in-
dependent relationship with mortality in CRD patients. In
this sense, we have demonstrated that monitoring PWV
which is a non-invasive measure and taking measures in
this direction can reduce the effect of arterial stiffness
which has an independent effect on mortality. This study
will shed light in terms of future studies and measures.

Limitations of the study: The limitations of our study
are that it is a single-center study, there are patients who
have left the follow-up for different reasons during the
four-year follow-up period and the PWVs of the patients
were not measured again after four years. If patients had
control PWV measurements at the end of four years, it
would add value to the study.
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ABSTRACT

Objective: Impaired physical growth is one of the prolonged ef-
fects of deficient iodine, a micronutrient. Thus, this study aimed
to determine the relationship between the urinary iodine levels
and anthropometric indices in a population of schoolchildren in
llorin, North-Central Nigeria.

Material and Method: This was a cross-sectional analytical study
carried out among primary schoolchildren in llorin, North-Cen-
tral Nigeria. We recruited a total of 492 children aged 6-12 years
through a multi-staged systematic sampling technique. Anthro-
pometry was determined using standard methods. We collected
urine samples from the pupils and analysed them for iodine in
the laboratory using the Sandell-Kolthoff method.

Results: Of the 492 children recruited, 13 (3.2%) were under
weight, 23 (4.7%) were stunted, 21 (4.3%) had thinness and obe-
sity was found in 7 (1.5%). The mean (SD) weight for age Z score
(WAZ) was -0.216 (1.089), and height for age Z score (HAZ) was
-0.073 (1.286). The mean weight for height z score (WHZ) and
weight for age Z score (BAZ) were 1.036 (0.002) and -0.428 (0.976)
respectively. A total of 26.5% of the schoolchildren had mild io-
dine deficiency, 0.4% had excess urinary iodine levels and no child
had moderate or severe iodine deficiency. There was no relation-
ship between the urinary iodine levels and anthropometric indices
(WAZ p=0.665, HAZ p= 0.978, WHZ p=0.375, and BAZ p=0.928).

Conclusion: This study showed that there is no relationship be-

OzZET

Amag: Bozulmus fiziksel biylme, bir mikrobesin olan iyotun ek-
sikliginin uzun sureli etkilerinden biridir. Bu ¢alisma, Kuzey-Orta
Nijerya'daki llorin okulundaki bir poptlasyonda idrarda iyot di-
zeyleri ile antropometrik endeksler arasindaki iliskiyi belirlemeyi
amaclamistir.

Gereg ve Yéntem: Bu calisma, Nijerya'nin Kuzey-Orta llorin ken-
tindeki ilkokul ¢ocuklari arasinda yapilan kesitsel bir analitik ¢a-
lismadir. Bu ¢alismaya, cok agamali sistematik drnekleme teknigi
ile 6-12 yas arasi toplam 492 cocuk dahil edildi. Antropometri
standart yontemler kullanilarak belirlendi. Ogrencilerden idrar
numuneleri toplandi ve Sandell-Kolthoff yéntemi kullanilarak la-
boratuarda iyot agisindan analiz edildi.

Bulgular: Calismaya katilan 492 cocugun 13'l (%3,2) yasina gére
kilosunun altinda, 23'G (%4,7) kisa boylu, 21'inde (%4,3) zayif-
lik vardi ve 7'de (%1,5) ise obezite saptandi. Yas Z skoru (WAZ)
icin ortalama (SD) agirlik -0,216 (1,089) ve yas Z skoru (HAZ) icin
yukseklik -0,073 (1,286) idi. Boy z skoru (WHZ) ve yas Z skoru
(BAZ) i¢in ortalama agirlik sirasiyla 1,036 (0,002) ve -0,428 (0,976)
idi. Okul cocuklarinin toplam %26,5'inde hafif iyot eksikligi,
%0,4'tnde asiri idrar iyot dizeyi saptanirken cocuklarin hicbirin-
de orta veya siddetli iyot eksikligi yoktu. Uriner iyot diizeyleri ile
antropometrik indeksler arasinda iliski yoktu (WAZ p=0,665, HAZ
p=0,978, WHZ p=0,375 ve BAZ p=0,928).

Sonug: Bu calisma beslenme indeksleri ile idrarda iyot diizeyleri
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tween nutritional indices and urinary iodine levels. Hence, nutri-
tional status of schoolchildren may not reflect their iodine level.

Keywords: lodine level, nutritional indices, relationship, hidden
hunger, schoolchildren, Nigeria

arasinda bir iligki olmadigini géstermistir. Bu nedenle, okul ¢ocuk-
larinin beslenme durumu iyot seviyelerinin bir yansimasi olmayabilir.

Anahtar Kelimeler: iyot duzeyi, beslenme endeksleri, iligki, gizli
aclik, okul cocuklari, Nijerya

INTRODUCTION

Nutritional status reflects the balance or imbalance be-
tween the supply and demand of nutritients (1). The nu-
trition status of an individual is usually assessed through
various methods including anthropometry, clinical and
biochemical methods (1). Anthropometry is the com-
monest method of nutritional assessment (1). Anthro-
pometric indices are derivatives of anthropometric mea-
surements; and are expressed in standard deviation units
from the reference mean or median value for the age
and sex of the population (2).The anthropometric indi-
ces include Height-for-age (HAZ), which is an indicator of
linear growth and reflects long term nutritional status of
a child; Weight-for-height (WHZ), which measures body
mass in relation to height or length and describes current
nutritional status of the child and Weight-for-age (WAZ),
which is a composite index of height-for-age and weight-
for-height (1).

Whereas macronutrient deficiencies are easily identified
using the anthropometric indices, micronutrient deficien-
cy such as iodine deficiency may not be apparent (hidden
hunger) (3). Although severe iodine deficiency causes
stunting and mental retardation in-utero, available stud-
ies in older children showed conflicting findings (4-10).
While previous and out-dated studies showed some
form of relationship between goitre and anthropometric
indices (6-10), very few studies assessed the relationship
between urinary iodine level (a better and more reliable
indicator of iodine nutritional status), and anthropomet-
ric indices (5,11). Muthayya et al. reported strong associ-
ations between stunting, vitamin A deficiency and iron
deficiency anaemia but found that iodine deficiency (as
measured by the urinary iodine level of schoolchildren)
did not correlate with the prevalence of stunting or any
of the micronutrient deficiencies (4). However, the review
did not explore the relationship between other nutrition-
al indices such as BMI, WAZ and WHZ and urinary iodine
level (UIL).

Zimmermann et al., found a 100% increase in HAZ and
WAZ scores over the baseline in a study of iodine-defi-
cient Moroccan children who received iodised salt over
a period of 10 months (11). In contrast, an interventional
study that involved mildly iodine-deficient South African
children reported no significant change in the baseline
HAZ or WAZ scores of the subjects after treatment with
jodine (11).

In Nigeria, a study in lbadan, Southwestern Nigeria
showed a positive correlation between HAZ and goitre
(a measure of iodine status), however, the study did not
assess the UIL, a more reliable measure of iodine status
(10). A similar study in Southeastern Nigeria also found
that stunting and underweight were associated with low
UIL (5). However, only 36 of the 330 children studied had
their urine tested for iodine.

In view of the various limitations and conflicting results of
the earlier studies which compared iodine nutrition and
nutritional status, there is a need to explore a possible
relationship or otherwise between nutritional status and
iodine nutrition using a more robust method of assessing
iodine level (UIL) and nutritional indices (HAZ, WHZ, WAZ
and BAZ). Hence, this study assessed the urinary iodine
level and correlated it with anthropometric indices (HAZ,
WHZ, WAZ and BAZ) in a population of schoolchildren in
North-Central Nigeria.

MATERIAL AND METHOD

This was a cross-sectional analytic study carried out be-
tween February and May 2016 in primary schools in llorin
West Local Government Area (LGA). llorin west is one of
the 16 LGAs in Kwara State, North-Central Nigeria. The
recruitment of the subjects was through a multi-staged
sampling technique. Using a table of random numbers,
we selected 17 (6%) of the 255 registered primary schools
in llorin West LGA from the school list obtained from the
Kwara State Ministry of Education.

We recruited the number of children in each primary
school by dividing the total number of pupils (sample
size) by the total number of schools (17), i.e., 415/17=25.9.
For easy recruitment of subjects, each primary school
had 30 children recruited for the study. In each primary
school, the recruitment of the pupils was from each class
(basics 1-6). The number of children selected from each
class was calculated by dividing the total number of chil-
dren to be selected from that school by 6 (representing 6
classes from basics 1 to 6), i.e., 30/6=5. Where there was
more than one class in an arm, we used a simple random
balloting to pick a class for the sample population. We
obtained relevant information from the parents/caregiv-
ers of the schoolchildren through a pretested structure
questionnaire.

Anthropometry was taken using standard World Health
Organisation (WHQO) methods (12); and the anthropomet-
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ric indices were derived according to the WHO classifi-
cation. Each pupil had his/her weight measured in plain
school uniform (extra clothing such as sweaters were
removed and the pockets emptied) with a digital bath-
room weighing scale (Camry, Model: E B9323H, China)
with an accuracy of 100 g. The pupil stood over the cen-
tre of the scale with the body weight evenly distributed
between both feet. The arms hung freely by the sides of
the body with the palms facing the thighs, the head held
up, face forward and the weight read to the nearest 100
g. Each pupil had the weighing scale adjusted to zero
reading level before the measurement. Each child had
his/her height measured in the upright position with his/
her shoes removed; back, shoulders and buttocks per-
pendicular to the central axis, heels against the foot-
board, knees together, and arms hanging loosely at the
sides and the head in the Frankfurt plane with a stadi-
ometer (Seca Model: 213, USA) with an accuracy of 0.1
cm. Each pupil stood erect with his back touching the
vertical backboard of the stadiometer, looking straight
ahead and holding his/her breath during the measure-
ment. The moveable headpiece of the stadiometer was
brought onto the upper most point on the head with suf-
ficient pressure to compress the hair. The measurement
was read off at maximal inspiration.

All the recruited pupils submitted 10 ml of casual (spot)
urine sample in clean universal bottles with the lid tightly
screwed. We transported the urine samples in icepacks
to the University of llorin Research Laboratory for analysis
using the Sand-ell-Kolthoff method. In brief, the Sand-
ell-Kolthoff method measured the rate of colour disap-
pearance of ceric ammonium sulphate in urine digested
with ammonium persulfate (Sand-ell-Kolthoff reaction);
the rate of colour disappearance as measured by a co-
lour spectrophotometer determined the iodine content
of the urine sample.

Ethical consideration

The Ethics and Research Committee of the Universi-
ty of llorin Teaching Hospital gave ethical clearance for
this study. The parents/caregivers signed an informed
consent, while children ten years and above signed the
assent form. Kwara State Ministry of Education also ap-
proved the study. Furthermore, the Head Teachers of the
selected schools gave permission for the study.

Data analysis

We analysed the data collected on the study proforma
using the IBM-Statistical Package for Social Sciences
(SPSS)™ version 20.0 for windows. We used Anthroplus®,
(WHO software for analysing anthropometric parame-
ters) to calculate body mass index (BMI)-for-age, height-
for-age, weight-for-age and weight-for-height Z scores
based on the WHO Growth Reference dataset. Urinary
iodine level was not normally distributed and was sum-
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marised as the median value with interquartile ranges
(IQR). Kruskal Wallis test was used to compare the me-
dian values of the UIL across the different strata of nu-
tritional indices, while Pearson correlation test was used
to assess the correlation between the anthropometric in-
dices and UIL. We further evaluated the relationship be-
tween anthropometric indices and UIL using Odds ratio
with 95% confidence interval and the level of significance
was set at p<0.05.

RESULTS

Out of five hundred and ten pupils recruited into the
study, 492 had complete data and giving a response
rate of 96% from the seventeen primary schools in llorin,
Kwara State. The mean+standard deviation age of the
pupils was 8.5+1.8 years. Two hundred and forty-two
(49.3%) of the children were males and 250 (50.7%) were
females as shown Table 1. The overt clinical features of

Table 1: Socio-demographic, physical examination
findings and urinary iodine level of schoolchildren

Variable Fl('ﬁg:gr;):y %

Age (years)

6 71 14.5
7 91 18.5
8 79 16.0
9 89 18.1
10 82 16.6
11 51 10.3
12 29 5.9
Sex

Male 242 493
Female 250 50.7
Social class

High (class | &1I) 282 57.3
Middle (class Il1) 139 28.2
Low (class IV & V) 72 14.5
Examination findings (n=12)

Nail changes 9 75.0
Skin changes 1 8.3
Fluffy hair 1 8.3
Angular stomatitis 1 8.3
Goitre 0 0.0
lodine level

Mild deficiency 130 26.5
Normal 338 68.7
Above normal 22 4.4
Excess urinary iodine 2 0.4

Severe iodine deficiency: UIL=0-19 ug/L, Moderate iodine
deficiency: UIL=20-49 pg/L, Mild deficiency: UIL=50-99 ug/L,
Normal iodine level: UIL=100-199 pg/L, Above normal iodine
level:UIL=200-299 ug/L, Excess urinary iodine: UIL=>300 pg/L
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malnutrition namely fluffy hair, angular stomatitis, nail fis-
suring and skin changes were present in 12 (1.0%) of the
pupils. No child had goitre (0/492,0%). One hundred and
thirty (25.6%) of the subjects had mild iodine deficiency.
None of the pupils had moderate or severe iodine defi-
ciency as shown in Table 1.

Using the WHO classification, underweight was found in
13 (3.2%), stunting in 23 (4.7%), thinness in 21 (4.3%) and
obesity in 7 (1.5%) of the pupils. The mean (SD) weight for
age Z score (WAZ) was -0.216 (1.089) and height for age
Z score (HAZ) was -0.073 (1.286). The weight for height z
score (WHZ) and weight for age Z score (BAZ) were 1.036
(0.002) and -0.428 (0.976) respectively. The other details
are shown in Table 2.

The median (IQR) urinary iodine level of the study
population was 117.2 (99.6-148.6) pg/L. No significant
difference was found when the median UIL was com-
pared across each nutritional group as shown in Table
3 (p>0.05). Using the Pearson correlation test, there

Table 2: Anthropometric parameters of the school
children

Table 3: Relationship between the urinary iodine level
(UIL) and nutritional status of the schoolchildren

Frequency

Variable (n=492) %

Weight for age Z- score (n=412)*

<2 13 3.2
2-42 388 94.2
>+2 11 2.6
Mean (SD) -0.216 (1.089)

Height for age Z- score

<2 23 4.7
2-42 439 89.2
>+2 30 6.1

Mean (SD) -0.073 (1.286)

Weight for height Z-score

<-2 21 4.3
2-42 443 90.1
>+2 28 5.6
Mean (SD) 1.036 (0.002)

BMI for age Z- score

<2 21 4.3
2-+2 464 94.2
>+2 7 1.5
Mean (SD) -0.428 (0.976)

*Weight for age z score not available for children >11 years

UiL

Inter-
Variable n  Median quartile K valloue

range
WAZ*
<-2 13 1327 116.1-152.5 2.600 0.273
-2-+2 388 117.2  101.4-149.3
>+2 " 115.6  94.2-152.4
HAZ
<-2 23 1122 99.5-1344 1485 0476
-2-+2 439 117.2 99.6-149.2
>+2 30 110.8  91.5-148.3
WHZ
<-2 21 112.2  100.3-136.9 1.310 0.519
-2-+2 443 117.2 99.6-149.2
>+2 28 110.8  88.8-144.4
BAZ
<-2 21 137.1 110.4-152.6  2.481 0.289
-2-+2 464 117.2 99.6-148.6
>+2 7 115.6  87.2-1354

r P
WAZ* 412 -0.021 0.665
HAZ 492 0.001 0.978
WHZ 492 -0.040 0.375
BAZ 492 0.004 0.928

*Weight for age z score(WAZ) not available for children >11years
K:Kruskal Wallis; r:Pearson correlation coefficient; WAZ:weight-for-
age Z score; HAZ:height-for-age Z score; WHZ:Weight-for-height
Z-score; BAZ:BMI-for-age Z score

was no correlation between the nutritional indices and
UIL. This is as shown in Table 3. The odds of a pupil
being stunted and iodine deficient was 1.029, although
not statistically significant, (C1=0.393-2.694, p=0.954) as
shown in Table 4.

DISCUSSION

Our study found no relationship between the iodine nutri-
tion and nutritional status of children which contrasts with
the previous studiesin Nigeria (5,10). This study, however,
supports the findings of Mutthaya in a global review of
the prevalence of micronutrient deficiencies (4); that the
global prevalence of iodine deficiency did not correlate
significantly with the prevalence of stunting. The differ-
ences in our findings compared to the earlier works in
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Table 4: Relationship between iodine status and
anthropometric indices of schoolchildren

2 o § .GE, § § i o

2 £ 3F sz it 3

§ 82 3¢ STE 2
T Z )

WAZ

<-2 0 93 0.110 0.007-1.861 0.126

>+2 4 7 1.696 0.486-0.592 0.408

-2 to +2* 13 276

HAZ

<-2 6 16 1.016 0.388-2.660 0.975

>42 1N 17 1.752 0.796-3.855 0.163

2to+2* 113 306

WHZ

<-2 5 15 0.890 0.316-2.504 0.825

>+2 10 17 1.570 0.699-3.530 0.275

2to+2* 115 307

BAZ

<-2 4 15 0.692 0.225-2.125 0.520

>+2 3 4 1.945 0.429-8.817 0.388

-2to +2* 123 319

*Reference; OR:odds ratio; WAZ:weight-for-age Z score;
HAZ:height-for-age Z score; WHZ:Weight-for-height Z-score;
BAZ:BMlI-for-age Z score

Nigeria may be related to the difference in methodolo-
gy between our study and the previous Nigerian studies.
The study in Enugu, Nigeria sampled the urine of only
a small proportion of the studied children (36 children
compared with 492 children in our study). Furthermore,
the present study assessed the urinary iodine level while
the study in Ibadan assessed the goitre rate. Goitre rate
tends to reflect longstanding iodine deficiency compared
with UIL, which is an indicator of the current iodine status
of an individual (13).

Also, we did not find any difference in the median UIL
of underweight pupils and those with normal weight-
for-age ratio. Similarly, the median UIL was comparable
among the stunted pupils and those without stunting.
These findings are in contrast to earlier findings in Mo-
rocco where iodine repletion significantly increased WAZ
and HAZ scores (11).The inability to find any differences
in this present study may be because the present study
was not an interventional study and rather relied on infor-
mation on the ongoing iodine fortification of salt as part
of the country’s nutritional policy (14).

The present study also showed no correlation between
UIL and the nutritional indices (WAZ, HAZ, WHZ, and
BAZ). This finding is similar to observation among Sen-
egalese pupils where there was no association between
micronutrient deficiency and stunting/thinness (15). This
negates the findings of Nwamarah and Okeke who found
a positive correlation between UIL and HAZ (5). The rea-
son for this difference is not clear, but may be because
this present study did not record any severe iodine defi-
ciency unlike Nwamarah et al. who recorded a high prev-
alence (58%) of severe iodine deficiency (5). Furthermore,
there was no association between children that were
iodine deficient and those that had low anthropometric
indices. This may be because most (90%) of the pupils we
studied had normal nutritional indices.

Our study showed that children that have mild iodine
deficiency may have normal anthropometric indices as
observed in the study. This observation supports the
fact that micronutrient deficiency may not be apparent
from nutritional indices and hence the term hidden hun-
ger has been coined. This term implies that the signs are
not always visible in those affected by it. Globally, about
two billion people reportedly suffer from hidden hunger,
which is a chronic deficiency of micronutrients (3).

Limitations: This was a cross-sectional study rather than a lon-
gitudinal study that would show the iodine status of the school-
children over time.
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Amag: istanbul Universitesi Cerrahpasa Tip Fakiiltesi Hematoloji
Poliklinigi'nde takip edilen 49 Kronik Lenfositik Lésemi (KLL) has-
tasi caligmaya dahil edilmistir. Calismanin amaci, cesitli otoimmun
hastaliklar ile iligkisi gosterilmis olan Killer Immunoglobuline Like
Receptor (KIR) gen dulzeylerini, otoimmin olay gdzlenmis ve goz-
lenmemis KLL hasta gruplari arasinda karsilagtirmaktr.

Gereg ve Yéntem: Bu dogrultuda otoimmiin olay gdzlenmis
olan 25 ve otoimmin olay gozlenmemis 24 KLL hastasi ¢calisma-
ya dahil edilmistir. Hastalarin 32'si erkek, 17'si kadindir. Otoim-
min hastalik gozlenen grup ile otoimmiin olay gdzlenmeyen
KLL grubu arasinda tani anindaki yas (60 vs 64) ve ortanca takip
stresi (59 ay vs 71 ay), tani anindaki parametreleri istatistiki olarak
benzerdir.

Bulgular: Gozlenen en sik otoimmiin olay otoimmin hemoli-
tik anemi (OIHA) iken onu immiin trombositopeni (ITP) ve saf
eritroid aplazi (PRCA) takip etmistir. Otoimmiin olay gdzlenmis
hastalarin tani aninda direkt antiglobulin testi pozitiflik orani,
otoimmiin olay gbzlenmemis KLL hastalarina gére artmis oldugu

ABSTRACT

Objective: Our study was performed on 49 chronic lymphocytic
leukemia (CLL) patients followed in the outpatient clinic of the
Istanbul University Cerrahpasa Medical Faculty Department of
Hematology. We aimed to analyze the relationship between au-
toimmune phenomena and CLL.

Methods: Twenty-five CLL patients with and 24 CLL patients
without autoimmune phenomenon were included. Thirty-two of
them were male and 17 were female. No statistically significant
difference in the median age at diagnosis (60 vs 64) and in the
median follow-up time (59 months vs 71 months) was detected.
The initial diagnostic parameters were similar.

Results: In our autoimmune phenomenon cohort, the most fre-
guent autoimmune disease was autoimmune hemolytic anemia
(AIHA) followed by immune thrombocytopenia (ITP) and pure
red cell aplasia (PRCA). The direct antiglobulin positivity at the
time of diagnosis was increased in the autoimmune phenome-
non group (p=0.024). Additionally, the stage of CLL in patients of
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g6zlenmistir (p=0,024). Ayrica otoimmin olay gézlenen hastala-
rin tani aninda KLL hastalik evrelerinin daha ileri oldugu gérul-
mistir (p=0,04). Otoimmiin olaylar kendi aralarinda degerlen-
dirildiginde ise, sayi az olmasina kargin, PRCA'da cevresel kanda
CD38 poritif hiicre oraninin %30'un Ustiinde olma sikhiginin artti-
g1 g6zlenmistir (p=0,008).

Sonug: Calismamizda KIR genlerinin otoimmdiin olaylarla iligkisi
incelendiginde, otoimmlinite gdzlenmeyen gruba gére herhan-
gi bir istatistiki fark tespit edilememistir. Daha iyi teknik sartlarda
yeni calismalar yapilmasinda fayda vardir.

Anahtar Kelimeler: Kronik lenfositik [6semi, Killer immunoglo-
buline like reseptor, otoimmunite, otoimmin hemolitik anemi,
immin trombositopenik purpura, saf eritroid aplazi

the autoimmune phenomenon group was more advanced than
the other group (p=0.04). Although the number of autoimmune
phenomena was not high enough, the CD38 positive cell ratio
over 30% in the peripheral blood was more frequent in PRCA
group (p=0.008).

Conclusion: We could not determine a relationship between
autoimmunity in CLL and KIR genotypes. We believe that a new
study in a larger cohort with superior technical conditions should
be planned to find accurate responses to our study.

Keywords: Chronic lymphocytic leukemia, Killer immunoglobu-
line like receptor, autoimmunity, autoimmune hemolytic anemia,
immune thrombocytopenic purpura, pure erythroid aplasia

GiRiS

Kronik lenfositik 16semi (KLL), B hiicrelerinden kaynakla-
nan, bir lenfoproliferatif neoplazidir. Tani icin ¢evresel kan
sayiminda en az 5000/pl B-lenfosit bulunmasi ve B hiicre
klonalitesinin akim sitometrisi ile teyit edilmesi gerek-
mektedir. Akim sitometrisinde KLL hicreleri hem T-hiic-
re antijeni olan CD5, hem de B-hiicre ylizey antijenleri
olan CD19, CD20 ve CD23'lU eksprese ederler. CD20 ve
CD79b seviyeleri, normal B lenfositlere oranla duslktur
(1). Tant icin gerekli ve yukarida sayilan incelemeler digin-
da, sitogenetik testler (del17p, del11q gibi anomalileri
gostermek icin floresan in situ hibridizasyon (FISH)), |6-
semik hlcrelerdeki mutasyon duzeyleri (Zeta-zincir iligki-
li protein kinaz 70 (Zap70) veya CD38, imminoglobilin
agir zincir degisken bdlgesi (IGVH) gibi), serum markerla-
rn (CD23, timidin kinaz, beta-2 mikroglobulin (B2M) gibi),
ozellikle eslik eden sitopeni varliginda kemik iligi incele-
mesi gibi testler prognozu dngdérebilmek ve tedaviyi se-
killendirmek lzere istenmektedir (1, 2).

KLL'de otoimmin olaylar, diger |6semilere gére daha sik
gorilmektedir. Hamblin'in 2006 yilinda yayinlanan derle-
mesinde, genis serilerde otoimmin hemolitik anemilerin
KLL ile iligkilendirilme oraninin %14 oldugu belirtilmis, bu
oranin ikinci en sik iliskilendirilen hastalik olan sistemik
lupus eritematozusdaki (SLE) sikligin iki kati oldugu vur-
gulanmistir (3). Hodgson ve arkadaslarinin 2011 yilinda
yayinlanan derlemesinde, son dénemlerde yayinlanan ca-
lismalarda otoimmin sitopenilerin sikhiginin %4,3 ila %9,7
arasinda degistigi belirtilmektedir. En sik gérilen kompli-
kasyon otoimmin hemolitik anemi (OIHA) iken (%7), oto-
immun nétropeni ve saf eritroid aplazi (PRCA) daha nadir
goriilen komplikasyonlardir. Otoimmiin sitopeniler; ileri
yas, erkek cinsiyet, ylksek beyaz kire sayimi, kisa lenfosit
ikilenme zamani gibi klinik; beta 2 mikroglobulin, yiksek
CD38 (>%30), yiksek ZaP70, mutasyona ugramamis IGVH
genleri ve az riskli sitogenetik gibi biyolojik prognostik fak-
torler ile korelasyon goéstermektedir (2, 4, 5). Otoimmin
sitopenilerin varliginin evre belirlenmesinde herhangi bir
katkisi yoktur. KLL'ye spesifik tedavi icin tek basina gerekce

olusturmazlar ve otoimmin sitopeni gibi tedavi edilmeleri
gerekir. Tedavilerinde kortikosteroidler, rituksimab, sito-
toksik ajanlar, splenektomi, intravenéz immunoglobulin
(IVIG), siklosporin, gibi segenekler mevcuttur (3, 6).

Killer Immunoglobulin Like Reseptérleri (KIR) (CD158 ola-
rak da bilinirler) NK htcrelerin ve bir grup T hicrelerin
ylzeyinde eksprese olan bir transmembran glikoprotein
ailesidir. Genleri 19913.4 kromozomu Uzerinde kodlan-
mistir (7). KIR'lerin baslica ligandi, hemen hemen tim
normal hiicrelerde mevcut olan major histocompatibility
complex (MHC) sinif | (HLA-A, -B, veya —C) molekillerdir.
Dogal éldirict (NK) hicrelerin normal hiicrelere toleran-
stise KIR, NKG2A/CD?%4 ve CD85j'yi iceren MHC-| bagla-
yici inhibitor reseptorler ile gelisir. NK hicreler, tercihen
MHC-I sinifi molekdller baskilanmis, yani kendi viicuduna
ait olamayan hicrelere saldirirlar. KIR aracilikli NK hicre-
lerin regulasyonu; viral enfeksiyon, kanser, hemotopoietik
kok hiicre transplantasyonu ve gebelik gibi durumlara vi-
cudun yanitinda énemli rol Ustlenir. Ayrica NK hucreleri-
nin olgunlagsmasinda da gorevleri vardir (8, 9).

KIR genlerinin persistan/kronik ve tekrarlayan immdin
trombositopeni, latent otoimmin diabetes gibi otoim-
mUn hastaliklar ile iligkisini gdsteren calismalar mevcuttur
(10, 11). Alti aktivator (KIR2DS1, KIR2DS2, KIR2DS3, KIR-
2DS4, KIR2DS5, KIR3DS1), 5 inhibitér (KIR2DL1, KIR2DL2,
KIR2DL3, KIR2DL5, KIR3DL1), 1 hem aktivatdr hem inhibi-
tor (KIR2DL4) ve 2 psédogen (KIR2DP1, KIR3DP1) olmak
Uzere 16 KIR geni tanimlanmustir (7).

KIR gen dulzeylerinin immun sistem, otoimmin olaylar
ve timore kargi immin cevap Uzerinde etkisi oldugu lite-
ratirde gosterilmistir (11, 12). Karabon ve arkadaglarinin
calismasinda KIR2DS3 ve KIRZDLS5 genlerinin, saglikli in-
sanlara gore KLL hastalarinda daha az siklikta gézlendi-
i, inhibitér genlerin daha fazla oldugu, HLA-Bw4 pozitif
hastalarda KIR3DS1 varliginda progresyonsuz sagkalimin
daha uzun oldugu bildirilmistir (13). HLA-Bw4 allelinin,
ayni zamanda NK hucrelerin aktivasyonunda ve dolayisiy-
la timor lizisinde rol aldigr bilinmektedir. Junevik ve ar-
kadasglar da, sitotoksik T hiicrelerde artmis KIR (KIR2DLT,
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KIR2DL2, KIR3DL1) ve CD%4 ekspresyonunun, bozulmus
anti-timaor immin cevap ile iligkisini ispat etmistir (14).

KIR genlerinin ve hicre ylzeyinde ekspresyonlarinin,
timaorin progresyonunda etkili immin mekanizmalarin
aydinlatilmasinda rol oynayabilecegi distnilmektedir.
Literatlrde, KLL hastalarinda KIR gen duzeylerinin, oto-
immdan olaylar ile iliskisini inceleyen bir calisma mevcut
degildir. Amacimiz, bu calisma ile otoimmin olay gozle-
nen KLL hastalarinda, OIHA ile iligkisi oldugu bilinen risk
faktorlerinin iliskisinin arastirmak ve yine otoimmin olay-
larinin, KIR genotipleri ile iliskisi hakkinda literatiire yeni
bir veri sunmaktir.

OLGULAR VE YONTEM

Olgular

Calismaya Istanbul Universitesi, Cerrahpasa Tip Fakiilte-
si, ig Hastaliklar Anabilim Dali, Hematoloji Bilim Dali'nda
takip edilip otoimmiin olay gelismis 25 (12 OIHA, 4 iTP,
5 PRCA, 1 RA, 1 SLE, 1 Skleroderma, 1 Grave's hastali-
g1) ve bu olgularin &zelliklerine paralel, yine poliklinikte
takip edilen, otoimmiin olay gézlenmemis 24 KLL tanil
olgu dahil edilmistir. Hastalarin tim verilerine, poliklinik
takip dosyalarindan retrospektif olarak erigilmistir. Alinan
kan &rneklerinde, sadece KIR genotiplemesi yapilmistir.

Direkt antiglobulin pozitifligi tek basina otoimmun olay
tanisi icin yeterli kabul edilmemis, OIHA tanisi icin serum
ve kan hemoliz parametreleri de dikkate alinmistir. Hasta-
larin tani sirasindaki evreleri tespit edilirken, eger KLL ile
es zamanl OIHA veya ITP tanisi da mevcut ise bu durum
dikkatle degerlendirilmistir. Evreleme (15, 16) diger kriter-
ler ile yapilmis ve evre bu otoimmdin olaylara bagli olarak
bir Ust basamaga taginmamustir.

Calismaya alindiginda 18 veya 18 yasindan byik olan,
kan alinmasina izin veren dolayisiyla calismaya katilmak
icin onam formunu imzalayan, uluslararasi KLL tani kri-
terlerini dolduran hastalar dahil edilmistir. Calisma 1.U.
Cerrahpasa Tip Fakdltesi Etik Kurulu (02 Nisan 2013 Karar
No:A-20) tarafinca onaylanmistir, istanbul Universitesi Bi-
limsel Arastirma Projeleri Birimi (Proje No: 32784) tarafin-
ca desteklenmistir.

Yoéntem

Hastalardan EDTA'l tlplere alinan kan &rneklerinden
mantel DNA izolasyon yontemi ile DNA elde edilmistir.
inhibitor ve aktivatdr KIR allellerinin (2DL1, 2DL2, 2DL3,
2DL4, 2DL5A/2DL5B, 2DS1, 2DS2, 2DS3, 2DS4, 2DS5,
3DL1, 3DL2, 3DL3, 3DS1, 2DP1 ve 3DP1) genotiplemesi
polimeraz zincir reaksiyonu (PCR) Olerup SSP KIR Geno-
tipleme kiti (LOT No: 78R) kullanilarak yapilmistir (17).

istatistiki degerlendirme, STATA/SE 11,1 programi ile ya-
pilmistir. Kategorik degiskenlerin analizinde chi kare (Fis-
cher’s exact test) kullaniimistir.

BULGULAR

Demografik veriler ve hastalarin tani anindaki 6zellikleri
2003 ile 2014 yillar arasinda istanbul Universitesi, Cerrah-
pasa Tip Fakiiltesi, ic Hastaliklar Anabilim Dali, Hemato-
loji Bilim Dali poliklinigi'nde tanisini almis, 25 otoimmiin
olay gozlenen ve 24 otoimmiin olay gbzlenmemis olan
toplam 49 KLL hastasi calismaya dahil edilmistir. Hasta-
larin tim verilerine, poliklinik takip dosyalarindan ret-
rospektif olarak erigilmistir. Hastalarin 32'si erkek, 17'i
ise kadindir. Iki grubun ortanca yas, ortanca takip slresi,
cinsiyet oranlari, tani anindaki serum parametreleri gibi
kriterleri birbirine benzerdir. Hastalarin demografik veri-
leri ve iki grup arasindaki istatistiki degerlendirme Tablo
1'de sunulmustur.

Hastalarin otoimmiin olay gelistirme risklerinin deger-
lendirilmesi

Hastalarda gozlenen otoimmin olaylar Tablo 2'de su-
nulmustur. Hashimato tiroiditi saptanan iki hastada,
mevcut patoloji sonrasi birinde OIHA ve digerinde iTP
tespit edilmistir. PRCA tanili bir hastaya sarkoidoz, RA
tanili hastaya ise paraneoplastik pemphigus eslik et-
mistir.

Hastalarin otoimmin olay gelistirme acisindan risk fak-
torleri Tablo 3'de detayli sunulmustur. Otoimmin olay
gozlenen hastalarda, tani aninda direkt antiglobulin
pozitifliginin daha sik goézlendigi (p=0,024) tespit edil-
mistir. Ayrica otoimmun olay gdzlenen hastalarin %32'si
ileri evredeyken tani almistir; buna karsin otoimmun olay
gozlenmeyen KLL hastalanindaki oran %8'dir (p=0,04).
Tani anindaki yas, erkek cinsiyet, serum B2M dizeyi, cev-
resel kan CD38 duzeyi gibi parametreler birbiriyle ben-
zerlik gdstermektedir. Kemik iligi Zap70 pozitifligi de iki
grup arasinda karsilastinldiginda, otoimmiunite gézlenen
grupta oran 5/11 iken otoimminite gelismeyen grupta
2/9'dur. Fark, istatistiki olarak anlamli degildir. Tim hasta-
larda bu parametre verisinin elimizde olmayisi ve sayinin
az olmasi nedeniyle Zap70 degderlendirmesine stipheyle
yaklagilmalidir.

Ayrica otoimmuUn olaylar, risk faktérleri agisindan kendi
icinde degerlendirme Tablo 4'de sunulmaktadir. Otoim-
munite risk faktorleri incelendiginde, gruplar arasinda
belirgin fark, sadece ¢evresel kanda CD38 pozitif hiicre
oraninda gdzlenmistir. Bes PRCA hastasinin 4'Gnin CD38
pozitif hiicre orani kaydi mevcuttur ve bunlarn Gglinde
cevresel kandaki CD38 pozitif hiicre orani, tani aninda
%30'un Uzerindedir. Diger gruplarda ise bakilan tim has-
talarda oran, %30'un altinadir (p=0,008).

KIR genlerinin degerlendirilmesi

KIR genlerinin gruplara gore dederlendirilmesinde ve
otoimmdiinite gruplarina gore karsilastinimasinda anlamli
bir fark tespit edilememistir (Tablo 5-6).
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Tablo 1: Hastalarin demografik verileri

Otoimmiin olay Otoimmiin olay
go6zlenen KLL hastalari olmayan KLL hastalari p degeri
(n=25) (n=24)
Yas Ortanca (aralik) 60 (45-73) 64 (39-77) 0,592
Takip suresi Ortanca ay (aralik) 59 (7-126) 71 (5-148) 0,428
Cinsiyet Erkek 17 15 0,686
Kadin 8 9
Rai evre 0 8 5 0,060
I 3 9
Il 5 8
I 4 0
v 4 2
Binet evre A 10 1 0,156
B 7 M
C 7 2
Tani aninda Lenfadenopati Var/Yok 18/7 1777 0,928
Hepatomegali Var/Yok 10/12 7/17 0,306
Splenomegali Var/Yok 14/8 8/16 0,071
LDH Yuksek/Normal 6/17 6/18 0,932
B2M Yiksek/Normal 17/4 16/5 0,707
Cevresel kan CD38 >%30 5/12 2/12 0,316
vs <%30
Cevresel kan CD23 <%40 5/15 3/14 0,588
vs >%40
Del17p Pozitif 2 3 0,117
Negatif 21 7

KLL: Kronik Lenfositik Lésemi, Del17p: Kromozom 17p delesyonu; LDH: Laktat Dehidrogenaz; B2M: Beta-2 mikroglobulin

Tablo 2: Hastalarda gdzlenen otoimmuin olaylar

n
Otoimmin hemolitik anemi 12
Immiin trombositopeni 4
Saf eritroid aplazi 5
Romatoid artrit 1
Sistemik lupus eritematozus 1
Sarkoidoz 1
Skleroderma 1
Paraneoplastik pemphigus 1
Hashimato tiroiditi 2
Grave's hastaligi 1

TARTISMA

Kronik lenfositik Isemi ve otoimmiinite

KLL'nin otoimmdin olaylar ile iligkisi 1960’ yillardan itibaren
tanimlanmaya baslamistir. Direkt antiglobulin testi pozi-
tifliginin, OIHA eslik etsin veya etmesin, KLL hastalarinda
gériilme sikhidr artmistir. Bunun disinda PRCA ve ITP sikligi
da artmistir. Literatlirde immdiin sitopeni sikhigr %5 ile %38
arasinda degiskenlik gostermektedir. En sik OIHA goriil-
mekteyken ITP, otoimmiin nétropeni ve PRCA sikhigi daha

azdir. 1990'lardan tibaren, pirin analoglarinin, 6zellikle flu-
darabinin, otoimmiin sitopeniler ile iliskili olabilecegi endi-
sesi uyanmistir (18-20). Bu durumun, CD4+ T hiicrelerinin,
fludarabin ile uzamig baskilanmasinin sonucu olabilecegi
digtintlmugtir. CD4+CD25+FOXP3+ regulatory T hicre-
lerin (Treg) otoimmuin hastaliklarla iligkili oldugu ve bu hiic-
relere fludarabinin etkisinin yiksek oldugu gosterilmistir
(21). Mevcut kanitlar ise, otoimmun sitopeni gelisiminde
purin analoglarinin riskinin, diger ajanlardan farkli olmadi-
Jina isaret etmektedir (22, 23). Literatlirde KLL hastalarinda
otoimmin sitopeni geligimi; ileri evre (24-26), ileri yas (23,
26, 27), erkek cinsiyet (25, 27), ylksek lenfosit sayisi (27-29),
kisalmig lenfosit ikilenme zamani (26, 28) gibi klinik faktor-
ler ve artmig B2M (23, 28), yliksek CD38 ekspresyon dizeyi
(28), yuksek ZAP70 dizeyi (25, 29), mutasyona ugramamis
IGVH genleri (25, 29), kétl prognozlu sitogenetik (25) gibi
biyolojik faktorler ile iligskilendirilmistir. Zent ve arkadaslari-
nin 2008 yilinda yayinladiklar 1750 hastalik calismalarinda,
kemik iligi yetmezligine bagdli sitopeniler kotl prognoz ile
iliskili olmalarina karsin otoimmiin olaylarla iliskili sitopeni-
lerin prognoza bir etkisi olmadigi rapor edilmistir (25).

Hastalarin degerlendiriimesinde, otoimmdinite risk faktor-
leri olarak literatirde bildirilmis kriterler acisindan fluda-
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Tablo 3: Hastalarin otoimmiin olay gelistirme risk faktorlerinin degerlendirilmesi

Otoimmiin olay

Otoimmiin olay

go6zlenen KLL hastalan olmayan KLL hastalan p degeri
(n=25) (n=24)
Alkilleyici ajan kullanimi Var 11 (Otoimmdin olay 11 0,790
gelisimi dncesinde)
Yok 14 (Otoimmin olay 12
gelisimi dncesinde)
Fludarabin kullanimi Var 7 (Otoimmiin olay 4 0,382
gelisimi dncesinde)
Yok 18 (Otoimmiin olay 19
gelisimi 6ncesinde)
Erkek cinsiyet Var 18 17 0,928
Yok 7 7
Yas >65 Var 8 12 0,2
Yok 17 12
Tani sirasinda lenfosit >5000/ul Var 23 20 0,156
Yok 1 4
Tani sirasinda yiksek B2M Var 17 16 0,933
Yok 5 5
Tani sirasinda direkt antiglobulin =~ Pozitif 6 0 0,024
Negatif 14 14
Tani sirasinda ileri evre hastalik Var 8 2 0,04
Yok 17 22
Zap70 Pozitif 5 2 0,279
Negatif 6 7
Cevresel kanda CD38 pozitif >%30 5 2 0,316
hicre orani <%30 12 12

KLL: Kronik Lenfositik Lésemi; B2M: Beta-2 mikroglobulin; Zap70: Zeta-zincir iliskili protein kinaz 70

rabin kullanimi, alkilleyici ilag kullanimi, erkek hasta sayi-
si, 65 yas Uzeri hasta sayisi, tani anindaki lenfosit sayisi,
cevresel kan CD38, kemik iligi ZAP70, serum B2M seviye-
lerinde otoimmiin olay gdzlenen ve gézlenmeyen grup
arasinda istatistiki fark saptanmamigtir. ZAP70 verisi tim
hastalarda olmadidi icin, bu acidan objektif bir degerlen-
dirme yapmak mimkin olamamistir. Akim sitometri ana-
lizinde rutin ZAP70 bakilmamasi, bu durumun ana nede-
nidir. Otoimmdin olay gézlenen KLL hastalar arasinda da
en sik OIHA gbzlenmistir (1=12), onu ITP (n=4) ve PRCA
(n=5) takip etmistir. Ancak tani aninda direkt antiglobulin
test pozitifligi, otoimmiin olay gézlenen grupta daha faz-
la olarak tespit edilmistir (Tablo 3; p=0,024).

Hastalarin tani sirasindaki hastalik evrelerini incelendigin-
de, otoimmin olay gdzlenen hastalarda ileri evrede tani
konmus hasta sayisi daha fazladir (Tablo 1; p=0,04). Ayrica
otoimmin hastalik gézlenmis grupta, tani esnasinda sple-
nomegalisi olan hasta orani daha fazla olsa dahi (%64 vs
%33) bu fark istatistiki olarak anlamli bulunmamustir (Tablo
1, p=0,07). Daha yakindan incelendiginde, bu oran OIHA
hastalarinda %40 ve PRCA hastalarinda %50 iken, tiim TP
olgularinin dérdiiniin de tani sirasinda splenomegalisi ol-

dugu gdzlenmektedir. KLL hastalarinda otoimmdnitenin,
poliklonal antikorlar tarafindan indiklendigi distintlimek-
tedir. ileri evre, daladi 16semik hiicreler ile infiltre KLL has-
talarinda OIHA'nin daha sik oldugu bildirilmistir (27). KLL
hastalarinda |6semik hicrelerin antijen sunma 6zellidi
bozulmus olsa dahi, Rh antijeni sunma ozellikleri sirmek-
tedir (30). KLL hiicrelerinin hasarlanmis eritrositlere yogun
maruziyetinin, artmis OIHA sikliginin nedeni olabilecegi
bildirilmistir (31). Bu baglamda dalakta da CD40 ligand
eksprese eden T lenfositlerin bulunmasi KLL hiicrelerinin
aktive olmasini ve antijen sunmasini saglamaktadir (32).
Ayrica immin ortamda KLL hicrelerinin T hicreleri ile
etkilesiminin de otoimminite gelismesinde payi oldugu
dustnilmektedir. KLL'de T hiicrelerin inhibitor sitokinler
salgilamasi, hicre iskeleti olusumunda kusur ve vezikdl
transportasyon kusuru gibi, dogal bagisikligin bozulma-
sina neden olacak degisimler bildirilmistir (4).

KIR genlerinin ve ligandlan ile ilgili KLL hastalarinda
yapilmis calismalar

KLL olgularinda KIR genleri veya iliskili ylizey antijenleri
ile ilgili az sayidaki calismadan birisi, Karabon ve arkadas-
lari tarafindan yayinlanmigtir. Calisma 197 KLL hastasi ve
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Tablo 4: Farkli otoimmiin olaylarda risk faktorlerinin degerlendirilmesi

Otoimmiin immiin Saf eritroid
hemolitik anemi trombositopeni aplazi p degeri
(n=12) (n=4) (n=5)
Otoimmin olay geligimi Var 3 0 3 0,129
dncesinde Fludarabin Yok 9 4 )
kullanimi
Otoimmin olay gelisimi Var 5 1 4 0,213
dncesinde alkilleyici ajan Yok 7 3 1
kullanimi
KLL ile es zamanli tan Var 3 2 0 0,214
almasi Yok 9 2 5
Erkek cinsiyet Var 10 3 2 0,194
Yok 2 1 3
Yas >65 Var 4 1 2 0,894
Yok 8 3 3
Tani ani lenfo >6000/pl Var 0 0 0 1
Yok 12 4 4
Tani ani yiksek B2M Var 7 4 3 0,195
Yok 4 0 0
Tani ani direct antiglobulin  Pozitif 4 2 0 0,259
Negatif 6 2 4
Tani anti ileri evre hastalik Var 2 3 0 0,022
Yok 10 1 5
Zap70 Pozitif 3 1 1 0,638
Negatif 3 1 0
Cevresel kan CD38 dizeyi >%30 0 0 3 0,008
<%30 8 2 1

KLL: Kronik Lenfositik Lésemi; B2M: Beta-2 mikroglobulin; Zap70: Zeta-zincir iliskili protein kinaz 70

200 saglikh kontrol grubu 6rneginde gerceklestirilmistir.
KIR gen ekspresyonunda, KLL hastalari ve saglikh kontrol
grubu arasinda anlamli bir fark bulunamamistir. istatistiki
olarak anlamli olmamakla beraber, KLL hastalarinda KIR-
2DS3 ve KIR2DL5 gen diizeylerinin, saglikli kontrol gru-
buna goére daha az tespit edildigi bildirilmistir (sirasi ile
%26,9 vs %35.,5 p=0,06 ve %46,2 vs %55,5 p=0,06). Kadin
KLL hastalarinda KIR2DS3 diizeyinin anlamli dl¢tide distik
oldugu belirtilmistir (%22,4 vs %36,1 p=0,05) (13). Bizim
calismamizda ise KIR2DS3 porzitiflik orani %77'dir (24/31).
KIR2DS3 porzitifligi incelendiginde ise bu oran, kadin has-
talarda 9/10 iken erkek hastalarda 15/21'dir. Ancak teknik
problem nedeniyle tim hastalarda genotip sonuglarinin
elde edilememis olmasi nedeniyle, bu konuda kesin bir
yorumda bulunulmasi mimkin degildir.

Junevik ve arkadaslari, 49 KLL hastasinin ¢evresel kan-
larini akis sitometrisine tabi tutarak CD3+/CD8+ T
hicrelerde CD94/NKG2 ve KIR genleri ile kodlanan
CD158a, CD158b ve CD158e/NKB1 molekillerinin
ekpresyonunu analiz etmislerdir. CD158b ve CD158e
ekspresyonunun Binet C hastalarda, Binet A hastalara
(sirasiyla p=0,0076 ve 0,0018) ve saglkl kontrollere (si-

rastyla p=0,0061 ve 0,0015) gére daha fazla oldugunu
gdstermiglerdir. Yine Binet C hastalarda CD8+ hicre-
ler, Binet A hastalardakine gore daha yiksek oranda
CD158a eksprese etmektedir (p=0,019). Binet A has-
talar ile saghkl kontrol grubu arasinda ise anlaml fark
bulunamamistir. inhibitér KIR genleri tarafinca kodla-
nan bu ylzey anijenlerinin Binet C hastalarda daha yuk-
sek oranda eksprese edilmesi, inhibitor KIR genlerinin
KLL patogenezinde, immin yanitin bozulmasinda rol
oynadigr dustundlmustir (14). Hasta grubumuzu ince-
ledigimizde, literatirle iliskili olabilecegdini distinerek
Binet evreleme ile inhibitdr gen pozitifligi arasindaki
iliskiyi inceledik. Ancak evre gruplari arasinda herhangi
bir fark gézlemleyemedik.

Son dénemde bruton tirozin kinaz inhibitord, bcl-2 in-
hibitort gibi tedavilere yanitsizlik olusmasi durumunda
basvurulan tedavi yontemi allogeneik kok hicre nakli-
dir (33). Graft versus leukemia etkisinin 6nemli oldugu
bu olgularda donér seciminde KIR genotiplerinin éne-
mi incelenmis ancak tedavi etkinligine bir katkisi ispat-
lanamamistir (34).




) KLL'de KIR genlerinin otoimmunite ile iligkisi
Istanbul Tip Fakiltesi Dergisi  J Ist Faculty Med 2021;84(2):227-36

Tablo 5: Hastalarda KIR genlerinin degerlendiriimesi

Otoimmiin olay gozlenen

Otoimmiin olay olmayan KLL

KIR genleri KLL hastalar (n=25) hastalari (n=24) p degeri
Pozitif 23 21

KIR2DL1 1
Negatif 1 0 030
Pozitif 17 16

KIR2DL2 7
Negatif 3 1 0.373
Pozitif 16 8

KIR2DL3 Negatif 1 0 0,484
Pozitif 25 24

KIR2DL4 Negatif 0 0 1
Pozitif 2 1

KIRZ2DL5A Negatif 4 0 0,212

KIR2DL58 Pozitif g ! 0,255
Negatif 1M 1
Pozitif 19 18

KIR2DS1 Negatif 1 0 0,336

KIR2DS2 Pozitif 1 3 0,841
Negatif 3 2

KIR2DS3 Pozitif 14 10 0,955
Negatif 4 3
Pozitif 23 21

KIRZDS4 Negatif 0 0 !
Pozitif 12 8

KIRZDSS Negatif 6 4 !
Pozitif 22 23

KIR3DL1 Negatif 0 0 1
Pozitif 24 21

KIR3DL2 Negatif 0 0 1
Pozitif 22 24

KIRSDL3 Negatif 0 0 !
Pozitif 12 11

KIR3DS1 1

30S Negatif 8 2 0.133

Pozitif 24 22

KIR2DP1 2
Negatif 0 1 0.30
Pozitif 25 23

KIR3DP1 1

3 Negatif 0 0

KLL: Kronik Lenfositik Lésemi; KIR: Killer Immunoglobuline Like Receptor

Killer Immunoglobulin like Receptor genlerinin otoim-
miinite ile iligkisi

KIR'lerin otoimmun hastaliklarla iligkili oldugunu gosteren
pek cok calisma mevcuttur. Bu hastaliklara érnek olarak
psoriatik artrit (35), otoimmun diabet (11), tip 2 diabet
(36), SLE ve skleroderma (37), primer Sjogren sendromu
(38), ankilozan spondilit (39), multipl skleroz (40), roma-
toid artrit (12), paroksismal noktirnal hemoglobindri (41),
paraneoplastik pemphigus (42) verilebilir. Bu ¢alismadaki
amag, KLL, otoimmun olaylarin sik gozlendigi bir hastalik
oldugundan, KLL tanisi olup otoimmin hastalik gézlen-
mis olgularda bir genetik farklilik olup olmadigini aras-
tirmaktr.

Hastalar incelendiginde, otoimmin hastalik goérilen ve
gorilmeyen KLL gruplarn arasinda, genotiplerde anlamli
bir fark bulunmad.

Nourse ve arkadaslan tarafindan 102 persistan, kronik
veya niiks eden eriskin ITP hastasinin kanlari incelenmis
ve 105 kisiden olusan saglikli kontrol grubu ile karsilas-
tinlmigtir. ITP grubunda KIR2DS2+/KIR2DL2+ genotipin,
KIR2DS2+/KIR2DL2- ve KIR2DS2-/KIR2DL2- genotipe
gore daha fazla eksprese oldugu gésterilmistir (OR 2,51,
p=0,002). Bu genotipin, T-hiicre aracilikli trombosit toksi-
sitesini veya NK hiicre toksisitesini tetikleyebilecegi yoru-
mu yapilmistir (10). Seymour ve arkadasglarinin 83 hastalik

233
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Tablo 6: Otoimmun olay gdzlenen hastalarda KIR genlerinin degerlendirilmesi

Otoimmiin hemolitik immiin trombositope- Saf eritroid aplazi

KIR genleri anemi (n=12) ni (n=4) (n=5) P degeri

KIR2DL1 Pozitif 11 4 4 1
Negatif 0 0 0

KIR2DL2 Pozitif 8 3 4 0,546
Negatif 1 1 0

KIR2DL3 Pozitif 8 2 4 0,7
Negatif 1 0 0

KIR2DL4 Pozitif 12 4 5 1
Negatif 0 0 0

KIRZDL5A Pozitif 1 0 0 0,513
Negatif 1 1 1

KIRZ2DL5B Pozitif 0 1 1 0,206
Negatif 6 2 1

KIR2DS1 Pozitif 8 4 4 0,624
Negatif 1 0 0

KIR2DS2 Pozitif 8 2 4 0,274
Negatif 0 1 1

KIRZDS3 Pozitif 9 2 3 0,433
Negatif 1 1 0

KIR2DS4 Pozitif 12 4 3 1
Negatif 0 0 0

KIRZ2DS5 Pozitif 4 3 3 0,894
Negatif 2 1 2

KIR3DL1 Pozitif 1 4 3 1
Negatif 0 0 0

KIR3DLZ Pozitif 12 3 5 1
Negatif 0 0 0

KIR3DL3 Pozitif [ 3 4 1
Negatif 0 0 0

KIR3DS1 Pozitif 5 2 3 0,942
Negatif 4 1 2

KIRZDP1 Pozitif 12 4 5 1
Negatif 0 0 0

KIR3DP1 Pozitif 12 4 5 1
Negatif 0 0 0

KIR: Killer Immunoglobuline Like Receptor

ITP olgu grubunda gerceklestirdikleri calisma sonucunda
ise KIR2DS5 genotipinin koruyucu etkisi gosterilmistir
(OR: 0,16 p<0,001) (43). Bu ¢alismada ITP saptanmig olan
KLL olgulari incelendiginde, literatlirdeki veri ile uyumlu
olarak 2 hastanin KIR2DS2+/KIR2DL2+ genotipinde, bir
hastanin KIR2DS2-/KIRZDL2- genotipinde oldugu tespit
edildi. Kalan bir ITP hastasi ise KIRZDL2+ idi ancak KIR-
2DS2 gen durumunu, teknik aksaklik nedeniyle belirlene-
medi.

Calismamizda KIR genlerinin otoimmun olaylarla iligkisi in-
celendiginde, otoimmiinite gdzlenmeyen gruba gore her-
hangi bir istatistiki fark tespit edilememistir. PCR yontemi

ile calisilan hasta kanlarinin sonuclarinda, teknik problem
nedeniyle degerlendirilememis genler mevcuttur. Kanla-
rin ve kitlerin saklama kosullarina, calisma strecinde dik-
kat edilmistir. Bazi kanlarda DNA ayristirmanin gecikme
ile yapildigi tespit edilmis ve buna bagli sonuclarda kimi
uyumsuzluklar olabilecedi distunllmustir. Genlerin ne-
gatif oldugu hasta sayisi oldukca azdir. Bu nedenle calis-
mamizin sonuclar dikkatli degerlendirilmelidir. Ayrica bir
diger 6nemli nokta, takipteki otoimmiin KLL hastalarina
ulasabilmis olmamiza bagl olarak hasta sayimizin az ol-
masidir. Bu durum da kargilagtirmali sonuclarimizin anlamli
¢tkmamasinda rol oynamis olabilir. Daha iyi teknik sartlar-
da yeni ¢alismalar yapiimasinda fayda vardir.
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OZET

Amag: Bu calismada hematolojik kanser tanisi alan bireylerde
distres ve aleksitimi diizeylerinin belirlenmesi ve bu iki degisken
arasindaki iligkinin incelenmesi amaclanmistir.

Gere¢ ve Yontem: Tanimlayici nitelikteki bu arastirma, bir egitim
arastirma hastanesinin hematoloji kliniginde yatarak ve ayaktan
tedavi gérmekte olan hematolojik kanser tanisina sahip, 18-65
yaslari arasinda, arastirmaya katilmayi kabul eden 135 birey ile Su-
bat-Haziran 2018 tarihleri arasinda yGritilmastir. Aragtirmanin ve-
rileri, tanitict bilgi formu, James Destekleyici Bakim Gereksinimle-
rini Belirleme Olcegi ve Toronto Aleksitimi Olcegi ile toplanmistir.

Bulgular: Bu calismada James Destekleyici Bakim Gereksi-
nimlerini Belirleme C)lgegi ortalama puani 50,2+21,2; Toronto
Aleksitimi Ol¢egi ortalama puani 52,3+10,2 olarak bulunmus-
tur. Yapilan korelasyon analizi sonucunda, hematolojik kanser
tanisi alan bireylerin distres ve aleksitimi seviyeleri arasin-
da orta siddette, pozitif yonli anlamli bir iligki bulunmustur
(r=0,412; p<0,001).

Sonug: Bu calisma ile hematolojik kanser tanisi olan bireylerde
distres seviyeleri arttikca aleksitimik ozellikler gozlenebildigi so-
nucuna varilmistir. Bu sonuclar dogrultusunda saglik hizmetleri
sunumunda bireylerin stresle basetme, duygularini tanima ve ifa-
de etme gibi konularda sagdlik profesyonelleri tarafindan destek-
lenmesi ve psikososyal midahalelerin yapilmasi dnerilmektedir.

Anahtar Kelimeler: Hematolojik kanser, aleksitimi, distres, psi-
ko-onkoloji, psikososyal bakim

ABSTRACT

Objective: This study aimed to examine the levels of distress
and alexithymia and the relationship between these two vari-
ables in individuals diagnosed with hematological cancer.

Material and Method: This descriptive study was conducted
between February and June 2018 with 135 individuals between
the ages of 18 and 65 who were diagnosed with hematological
cancer, who were undergoing inpatient and outpatient treatment
in the hematology clinic of a training and research hospital, and
who agreed to participate in the study. The data of the study were
collected by introductory information form in line with the James
Supportive Care Screening and Toronto Alexithymia Scale.

Results: In this study, the mean score of James Supportive Care
Screening was 50.2+21.2 and the mean score of the Toronto Alex-
ithymia Scale was found to be 52.3+10.2. As a result of the cor-
relation analysis, a moderate, positively significant correlation was
found between the distress and alexithymia levels of individuals
diagnosed with hematological cancer (r=0.412; p<0.001).

Conclusion: This study concluded that alexithymic features could
be observed in individuals diagnosed with hematological cancer
as their distress levels increased. According to these results, it is
suggested that healthcare professionals should support patients
and intervene with regard to coping with stress, recognizing and
expressing their feelings at the health service delivery.

Keywords: Hematological cancer, alexithymia, distres, psy-
cho-oncology, psychosocial care
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GiRiS

Kanser pek ¢cok sorunu beraberinde getiren mortalite orani
yuksek bir hastaliktir (1). Sik gériilen kanser tirleri arasinda
yer alan hematolojik kanserler, kan, kemik iligi veya lenfatik
sistemden kaynakli sistematik hastaliklardir (2). Bu hastalik-
lar bireyi fiziksel olarak etkilemenin yani sira psikolojik ola-
rak etkileyerek distresi ortaya ¢ikarmaktadir (3-9). Distres,
rahatsizlik verici duygusal deneyimin yasanmasi ile kanser
strecine iligkin bag etmenin olumsuz etkilenmesi olarak ta-
nimlanmaktadir (2, 3). Literatir incelendiginde kanser tani-
si alan bireylerin distres yasamalarina neden olan etkenler
arasinda dlumle yiz yize gelmek, gelecek kaygisi, teda-
vi stirecinde ve sonrasinda yasanabilecek fiziksel, bilissel,
sosyal ve benzeri sorunlar yer almaktadir (3, 4, 10). Tedavi-
nin herhangi bir asamasinda ortaya cikabilen distres kan-
ser tanisi alan bireyler icin olasi bir durumdur (4, 11). Ha-
fif, orta ve siddetli seviyelerde yasanabilen distres, her bir
seviyesinde bireyin Gzuntd, korku, caresizlik, yetersizlik ve
glgsuzlik gibi duygusal sorunlar ve zihinsel, fiziksel, sosyal
ve spiritlel agidan rahatsizlik verici deneyimler yagamasina
sebep olabilmektedir (12). Bireyin yasadigi distres seviyesi-
ne uygun olarak dogru zamanda midahaleler planlanmasi
onemlidir (13). Hafif ve orta seviyeye etkin midahale edil-
medigi durumlarda yiksek seviyede distres olugabilmekte
ve bireyin tedaviye uyumu, yasam kalitesi, 6z benligi olum-
suz etkilenebilmekte, tedavinin seyri degisebilmektedir (2,
3). Tim bu durumlar kanser tanili bireylerin anksiyete ve
depresif bozukluklar yasamasina ve suisid riskinin artmasi-
na neden olabilmektedir (14).

Kanser tanisi alan bireylerde distrese midahale etmenin
fiziksel ve psikolojik iyilik haline katki sagladigi bilinmekte-
dir (2). Bu iyilik haline katki saglayan faktorlerden bir dige-
ri de, bireyin duygulanni tanimasi ve ifade edebilmesidir
(15). Kanser yasantisinin sebep oldugu distres sebebiyle
birey duygularini fark etmekte, tanimakta, ayirt etmekte ve
ifade etmekte glclik yasayabilmektedir (16). Literatlrde
aleksitimi olarak tanimlanan bu durum Yunanca kékenli bir
kelime olup 'duygular igin kelime yoklugu” anlamina gel-
mektedir (17, 18). Freyberg'e gore aleksitimi kanser gibi
agir bedensel hastaligi olan bireylerde gegcici ya da kali-
i olarak ortaya cikabilmektedir (19). Kanser yasantisinda
aleksitimik zelligi olan bireylerin cevreleriyle olan iliskileri-
ne duygular degil daha ¢ok dis uyaranlar yon vermektedir
(18, 20). Bu bireylerin uyum saglamaya yonelik egdilimleri,
onlari sorunsuz iligkiler kurmaya tesvik etmektedir (18). Bu
yuzden duygularini cogunlukla bedensel tepkiler ile ortaya
koymaktadirlar (20). Ayrica karsilastiklan sorunlara duygu-
sal etmenleri sorgulamaksizin yiizeysel, somut ve kestirme
¢cozUmler bulmaya calistiklan icin mekanik bir yasantiya
sahip olabilmektedirler (18, 20). Yapilan calismalar ince-
lendiginde; aleksitiminin, kanser tanisi alan bireyin strese
dayanma glcini azalttigini, bagisiklik sistemini olumsuz
etkiledigini, tedaviye uyumunu bozdugunu ve yasam kali-
tesini olumsuz etkiledigi gorilmektedir (21, 22).

Kanser tedavisinde medikal yaklagimin yani sira bire-
yin psikolojik acidan ele alinmasi bireylerin iyilik halinin
yUkseltilmesi ve korunmasi acisindan onemlidir (16). Bu
baglamda distresin azaltilmasi ve aleksitimik 6zelligi olan
bireyin duygularini tanimasinin ve ifade edebilmesinin
saglanmasi bu kimseler icin yararl olabilmektedir (10, 21).
Bu nedenle bu calismada hematolojik kanser tanisi alan
bireylerin distres ve aleksitimi seviyelerinin incelenmesi
ve dederlendirilmesi planlanmistir.

Arastirma sorulari
1) Hematolojik kanser tanisi alan bireylerin distres seviyesi
nedir?

2) Hematolojik kanser tanisi alan bireylerin aleksitimi du-
zeyi nedir?

3) Hematolojik kanser tanisi alan bireylerde distres seviye-
si ile aleksitimi arasinda bir iligki var midir?

GEREC VE YONTEM

Bu calisma, hematolojik kanser tanisi alan bireylerde dist-
res ve aleksitimi diizeyini belirlemek ve aralarindaki iliskiyi
incelemek amaciyla tanimlayici tirde yapilmistir.

Arastirmanin evreni ve drneklemi

Arastirmanin evrenini Gilhane Egitim ve Arastirma Has-
tanesi Hematoloji bilim dalina bagvuran ve hematolojik
kanser tanisi alan bireyler olusturmaktadir. Arastirmanin
orneklemine Subat-Haziran 2018 tarihleri arasinda he-
matoloji kliniginde yatmakta olup tedavisi yeni basglayan,
devam eden, remisyonda olan, hematoloji polikliniginde
ayaktan takip edilen, hematolojik kanser tanisina sahip
olan, 18-65 yaslar arasinda olan, bilinci agik, Turkge ile-
tisim kurabilen ve arastirmaya katilmayi kabul eden 135
birey dahil edilmistir. Zihinsel olarak iletisim kurmaya en-
gel bir durumun bulunmasi ve arastirmaya katilmak iste-
meme diglanma kriteri olarak belirlenmistir.

Veri toplama araglan

Verilerin toplanmasinda arastirmacilar tarafindan hazirla-
nan tanitici bilgi formu, James Destekleyici Bakim Gerek-
sinimlerini Belirleme Olcegi ve Toronto Aleksitimi Olcegi
kullanilmistir.

Tanrtici bilgi formu: Calismaya katilan bireylerin yasi, cin-
siyeti, medeni, egitim, mesleki ve gelir durumu, ¢cocuk sa-
hibi olma ve tani alma tarihi ile ilgili bilgileri iceren toplam
8 sorudan olugmaktadir.

James Destekleyici Bakim Gereksinimlerini Belirleme
Olgegi (JDBGO): Olcek kanser hastaliginin her evre ve
tedavisinde kullanilabilen, kanser tanisi almis bireylerin
son hafta icerisinde yasadiklan distresi ve hangi alanda
deste@e ihtiya¢c duyuldugunu saptamak amaci ile Wel-
Is-DiGregorio ve arkadaglar tarafindan 2013 yilinda gelis-
tirilmistir (13). Olcek 48 maddeden olusmaktadir. Olcegin,
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duygusal sorunlar, manevi/dini konularla ilgili sorunlar,
saglk bakimi ile ilgili sorunlar, sosyal sorunlar, bilissel so-
runlar, fiziksel belirtiler olmak Gzere alti alt boyutu vardir.
Olcek maddeleri, Yok (0), Hafif (1), Orta (2) ve Siddetli
(3) seklinde yanitlanmaktadir. Olcekten alinabilecek en
diisiik puan 0, en yiiksek puan 144'tiir. Olcekten alinan
toplam puan arttikca yasanan distresin artis gosterdigi
anlagiimaktadir. Olcegin Tiirkge gecerlik giivenilirligi De-
mirkol (2016) tarafindan yapilmis, Cronbach Alfa degeri
0,91 bulunmustur (10).

Toronto Aleksitimi Olcegi (TAO-20): Bireylerin aleksiti-
mi dlzeylerini dlgmek amaci ile Taylor, Bagby ve Parker
tarafindan 2003 yilinda gelistirilmistir (23). Olcek 5'li Likert
tipte cevaplanan 20 maddelik bir &l¢ektir. Duygularini
tanimada zorluk, duygular ifade etmede zorluk, disa-do-
nik distinme alt dlceklerini icermektedir. Duygularini Ta-
nimada Zorluk alt él¢edi, yedi maddeden olusmakta olup
(madde 1, 3,6, 7,9, 13 ve 14), duygular belirleme ve onla-
r duygusal uyariimaya eslik eden bedensel duyumlardan
ayirt etmede glicliik seklinde tanimlanir. Duygulan ifade
Etme Zorlugu alt 6lcedi, bes maddeden olusmakta olup
(madde 2, 4, 11, 12 ve 17), duygularin baskalarina aktaril-
masinda gug¢lik seklinde tanimlanir. Digsa Dontk Disin-
me alt 6lcedi, sekiz maddeden olugsmakta olup (madde 5,
8, 10, 15, 16, 18, 19 ve 20), disaddniik bilissel bir yapinin
varligi, icedénlk dislinme ve imgelem glictinin zayifhigi
olarak tanimlanir. Secenekler ‘Hicbir zaman’, ‘Nadiren’,
‘Bazen’, ‘Sik sik’, "Her zaman’ seklindedir. Maddelerin pu-
anlandinimasi 1'den (Higbir zaman) 5'e (Her zaman) dog-
ru yapilmistir. Olgegin 4,5,10, 18 ve 19. maddeleri tersten
puanlanmaktadir. Olcekten alinabilecek en diisiik puan
20, en yiiksek puan 100'dir. Olgekten 51 ve alti puan alan-
lar aleksitimik olmayan, 52-58 arasinda puan alanlar orta
dlzey aleksitimik, 59 ve Ustl puan alanlar ise aleksitimik
dzellik géstermektedir (24). Olgegin Tirkce gegerlik gi-
venilirligi Guleg ve arkadaslan (2009) tarafindan yapilmis,
Cronbach Alfa degeri 0,78 bulunmustur (17).

Verilerin analizi

Bu calismada istatistiksel analiz icin Statistical Package
for the Social Sciences (SPSS) 22,0 for Windows programi
kullanilmistir. Verilerin analizinde sayi, ytzdelik dagilim,
ortalama, standart sapma, Spearman korelasyon, Mann
Whitney U, One-Way Anova ve Kruskal-Wallis varyans
analizleri kullaniimistir. Verilerin normal dagilima uyup uy-
madigi Kolmogorow-Smirnov testi ile degerlendirilmistir.
Istatistiksel kararlarda p<0,05 seviyesi anlamli farkliligin
gostergesi olarak kabul edilmistir.

Arastirmanin etik yonii

Calismanin etik ilkelere uygunlugu Saglik Bilimleri Univer-
sitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
tarafindan degderlendirilmis ve 19.12.2017 tarih, 46418926
saylili etik onam alinmistir. Her katilimciya calismanin ama-
c1, ¢calismanin nasil strdirilecedi, istedikleri zaman ra-

hatlikla calismadan ayrilabilecekleri, alinan bilgilerin gizli
kalacagr agiklanmig, merak ettikleri sorular yanitlandiril-
mis, yazili ve sozli onamlan alinmistir. Gortsmeler klinik
ortamda dis uyaranlarin mimkin oldugunca az oldugu,
iyi iletisimin kurulabildigi bir ortamda yapilmistir.

Arastirmanin sinirhliklari

Bu calismada, pek ¢ok sorunu beraberinde getiren mor-
talite orani yiksek bir hastalik olan kanser tanisi alan bi-
reylerle calisilmis olmasi nedeniyle katilimci sayisi gorece
kicik kalmistir. Hasta grubunun &zellikleri disGnildi-
glnde ise, uygulama ve saglikli veri toplama surecinin
zorlugu dikkat ¢ekicidir. Katiimer sayisinin distik diizeyde
kalmasi ise verilerin degerlendirilmesinde bazi sinirhiliklar
beraberinde getirmektedir. Arastirmadan elde edilen so-
nuclar sadece arastirmanin yapildigi hematoloji poliklini-
gine basvuran ve klinikte yatisi devam eden kanser tanisi
alan bireylere genellenebilir.

BULGULAR

Arastirmaya katilan 135 hematolojik kanser tanisi alan bi-
reyin sosyo-demografik ézellikleri ve bu 6zelliklere gére
JDBGO ve TAO-20 dlgeklerinden aldiklari puanlarin or-
talamalan Tablo 1'de yer almaktadir. Katilimcilarin yas
ortalamasinin 39,3+13,2, %61,5'inin erkek, %64,4'Gnin
evli, %42,2'sinin ortaokul-lise mezunu, %48,1'inin ¢calisma-
digi, %76,3'inln gelir durumunun gidere denk oldugu,
%68,9'unun en az bir cocuk sahibi oldugu ve %88,1'inin
1-5 yil arasinda tani aldigi saptanmustir (Tablo 1). Katilim-
cilardan kadin, cocuk sahibi olmayan ve 5-10 yildir tan
almis olanlarin JDBGO ve TAO- 20 puan ortalamalarinin
daha ylksek oldugu saptanmistir. Esi vefat etmis/bosan-
mis, lisans/lisanslisti mezunu, memur, geliri giderinden az
olanlarin JDBGO puan ortalamalarinin; evli, ortaokul- lise
mezunu, isci, gelir gidere denk olanlarin ise TAO-20puan
ortalamalarinin daha ytksek oldugu saptanmistir. Sosyo-
demografik ozelliklere gore dlceklerden alinan ortalama
toplam puanlar karsilastinldiginda, yalniz JDBGO toplam
puan ortalamasinda cinsiyet ve meslek gruplari arasinda
anlamli bir farkin oldugu goérilmistar (Tablo 1).

Katilimcilarin JDBGO toplam ve alt élcek puan ortalama-
lari Tablo 2'de yer almaktadir. Olcek ve alt dlgekler ince-
lendiginde; duygusal, manevi/dini konular, saglik bakimi,
sosyal, bilissel ve fiziksel sorunlarla ilgili alt dlcek puan
ortalamalari sirasiyla; 18,7+9,5, 1,2+2,1, 2,0£2.6, 4,2+3,9,
2,4+2,3,21,5+8,6'dir. JDBGO'nin toplam ortalama puani-
nin ise 50,2+21,2 oldugu goérilmektedir (Tablo 2).

Katiimcilarin TAO-20 toplam ve alt dlcek puan ortalama-
lari Tablo 3'te yer almaktadir. Olcek ve alt dlgekler incelen-
diginde; duygular tanima zorlugu, duygular ifade etme
zorlugu, digsa dénik distinme alt dlgek puan ortalamalar
sirasyla; 14,8+5,0, 14,6+3,0 ve 24,2+4,4'tur. TAO-20'nin
toplam puan ortalamasinin ise 52,3+10,2 oldugu géril-
mektedir (Tablo 3).
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Tablo 1: Arastirmaya katilan bireylerin sosyo-demografik 6zellikleri ve JDBGO ve TAO-20 ortalama puanlari (n=135)

Sosyo-demografik ézellikler n % JDBGO P TAO-20 P

Cinsiyet

Kadin 52 38,5 57,0+£19,7 t=3,029 53,1+10,0 7=-1310

Erkek 83 61,5 45,9+21,2 p=0,003 51,7+10,4 p=0,190

Medeni durum

Evli 87 64,4 49,3+22,7 _ 52,4+9,2

Bekar 40 29,6 51,7+18,7 ;gg?i 52,4+12,4 KW(>_<2)=0'458
p=0,796

Esi vefat etmis/bosanmig 8 59 52,5+18,6 49,5+9 2

Egitim durumu

ilkokul mezunu 44 32,6 51,4+21,9 F=2 008 52,4+9,70

Ortaokul-lise mezunu 57 42,2 46,3+19,0 p=0:1 38 52,6+10,1 KV\:)(>=(2=7(<)6389

Lisans/lisansustt mezunu 34 25,2 55,2+24.,4 51,5+11,4 l

Meslek

Memur 19 14,1 56,9+27,8 F_3582 51,8+12,5

isci 37 27,4 45,6+17 4 6=0.016 52,9492  KW(X2)=1,725

Emekli 14 10,4 37,6+19,6 49,5+9,3 p=0631

Calismiyor 65 48,1 53,6+20,1 52,6 £10,3

Gelir durumu

Gelir giderden az 21 15,6 50,717 5 F=0.006 51,9+9,2

Gelir gidere denk 103 763 50,1+21,7 =099 52,8+10,1 Kvﬁfgzgj’“

Gelir giderden fazla 11 8,1 50,0+£25,4 48,1+12,7 l

Cocuk sahibi

Olan 93 68,9 49,6+22,4 t=-0,456 52,2+9,3 7--0,152

Olmayan 42 31,1 51,5+18,6 p=0,649 52,4+12,1 p=0,879

Tani alma tarihi

1-5yil 119 88,1 50,4+22,0 - 51,9+10,6 WOR=4.050

5-10 yil 14 10,3 51,3+13,3 p=0:346 55,9+5,4 p=O,13’2

10 yildan fazla 2 1,4 28,5+4,9 46,5+9,1

Yas Ort+SS= 39,3%13,2

Tablo 2: JDBGO toplam ve alt élcek puan ortalamalari

Olcek- Alt Olgekler Ort+ SS  Olgegin alt ve iist degerleri Olgekten alinan alt ve iist degerler

Duygusal sorunlar 18,7+9,5 0-42 0-42

Manevi/dini konularla ilgili sorunlar ~ 1,2+2,1 0-12 0-10

Saghk bakimi ile ilgili sorunlar 2,0+2,6 0-12 0-9

Sosyal sorunlar 4,2+3,9 0-18 0-14

Biligsel sorunlar 2,4+23 0-9 0-9

Fiziksel belirtiler 21,5+8,6 0-51 0-45

JDBGO 50,2+21,2 0-144 4-104
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Tablo 3: TAO-20 toplam ve alt lcek puan ortalamalari

Olcek Ort+SS  Olgegin alt ve iist degerleri  Olgekten alinan alt ve iist degerler
Duygulari tanima zorlugu 14,8+5,0 7-35 7-30
Duygularn ifade etme zorlugu 14,6+3,0 5-25 5-25
Disa doniik diisiinme 24,2+4,4 8-40 12-34
Toronto aleksitimi dl¢cegi 52,3%10,2 20-100 30-80

Tablo 4: JDBGO ve TAO-20 toplam ve alt dlcekler arasindaki iliski*

Olcekler ve Alt

Boyutlari 1 2 3 4 5 6 7 8 9 10 11
TAO

1. Duygular 0,313 0,211 0,762 0,51 0223 0,322 0,299 0,355 0,305 0,509

tanima zorlugu <0,001 0,014 <0,001 <0,001 0,009 <0,001 <0,001 <0,001 <0,001 <0,001
2. Duygular ifade 0256 055 0,273 0,103 -0,02 0,184 0,145 0,063 0,181

etme zorlugu 0,003 <0,001 0,001 0235 0,766 0,033 0,093 0470 0,036
3. Disa doniik 068 0245 0,059 -0,062 0301 -0,006 0,065 0,168

distinme <0,001 0,004 0497 0474 <0,001 0,943 0,454 0,051

0479 0188 0,124 0,381 0,236 0,196 0,412

4. TAO-20 Toplam <0,001 0,029 0151 <0,001 0,006 0,023 <0,001

JDBGO
5. Duygusal 0,271 0,347 0,523 0,451 0,493 0,881
sorunlar 0,001 <0,001 <0,001 <0,001 <0,001 <0,001
Eé’r\]/'j;‘j;'i/ld';i' 0365 0098 0273 0121 0,333
9 <0,001 0,257 0,001 0,162 <0,001
sorunlar
7. Saglik bakimi ile 0,205 0,187 0,153 0,419
ilgili sorunlar 0,017 0,030 0,076  <0,001
8. Sosyal sorunlar 0,345 0,337 0,631
- 008y <0,001 <0,001 <0,001
9. Biligsel sorunlar 0,349 0,578
. <0,001 <0,001
10. Fiziksel 0,76
belirtiler <0,001
11. JDBGO

*iki farkli 6lcegin alt boyutlari ve iki 6lcegin toplam puanlarinin korelasyonu dikkate alinmistir. Ayni lcedin alt boyutlarinin birbiri ile iliskisi
dikkate alinmadigi icin renklendirilmemistir.

Katilimailarin JDBGO ile TAO-20 toplam puanlari arasinda-

ki korelasyon Grafik 1'de yer almaktadir. Analiz sonucunda e . . :
JDBGO ile TAO-20 arasinda orta siddette, pozitif ydnde B} o elen

anlamli bir iligki bulunmustur (=0,412, p<0,001) (Grafik 1). 5 . :‘ . . |
Tablo 4' te TAO-20 alt boyutu olan duygulari tanima zor- % | ‘1 Y p TR I

lugu puani ile JDBGO alt boyutlan (duygusal sorunlar R EE e '_.:' .

(r=0,510, p<0,001), manevi/dini konularla ilgili sorunlar 5 . > . by W I

(r=0,223, p=0,009), sagdlik bakimiile ilgili sorunlar (r=0,322, °t

p<0,001), sosyal sorunlar (r=0,299, p<0,001), bilissel =t - = - = =
sorunlar (r=0,355, p<0,001), fiziksel belirtiler (r=0,305, TAG-20 toplam

p<0,001) puanlan arasinda pozitif ydnde anlamli bir ilis-  Grafik 1: JDBGO ve TAO-20 sacilim grafigi
ki bulunmustur. TAO-20 alt boyutlarnindan olan duygulan (=042 p<0.007)
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ifade etme zorlugu ve disa dénik duslinme puanlar ile
JDBGO alt boyutlarindan duygusal sorunlar (r=0,273,
p<0,001; r=0,184, p=0,033) ve sosyal sorunlar (r=0,245,
p=0,004; r=0,301, p<0,001) puanlar arasinda pozitif yon-
de anlamli bir iliski bulunmustur (Tablo 4).

TARTISMA

Bu calismanin amaci dogrultusunda elde edilen bulgu-
larin tartigilmasi distres ve aleksitimi diizeyleri, aleksitimi
ile distres arasindaki iligki olmak Uzere iki bélimde ele
alinacaktir.

Distres ve aleksitimi diizeyleri

Calismadan elde edilen sonuca gére katiimcilarin JDB-
GO toplam ortalama puani 50,2+21,2'dir (Tablo 2). JDB-
GO'de toplam puan arttikca yasanan distres diizeyi art-
maktadir (6). Clgegjin distres seviyesini lcecek bir kesme
noktasi olmadigi, dlcekten alinabilecek puanlarin 0-144
arasinda oldugu géz éniine alindiginda katilimeilarin orta
seviyede distres yasadiklari sonucuna varilabilir. JDBGO
alt dlcek puan ortalamalarina bakildiginda katilimailarin
daha cok fiziksel ve duygusal konularda distres yasadik-
lari gorilmektedir. Caligkan ve arkadaglarinin hematolojik
kanserli hastalarla yaptiklari ¢alismada, katilimcilarin en
fazla fiziksel ve duygusal alanda distres yasadiklan bildi-
rilmektedir (2). Bulgularimiz literatirle uyumludur. Kanser
tanisi da dahil olmak Uzere herhangi bir hastalik dene-
yiminin yasanmasi, tedavinin zorlugu, tedavinin yan et-
kileri, ntks korkusu gibi yasamin dengesini degistirecek
durumlar yasanmasi bireyin orta-ylksek seviyede distres
yasamasina neden olabilmektedir (2).

Calismadan elde edilen sonuca gére katilimcilarin TAO-20
toplam ortalama puani 52,3+10,2'dir (Tablo 3). Olgekten
52-58 arasinda puan alanlar orta dizey aleksitimik ozel-
lik gostermektedir. Literatr incelendiginde farkli hastalik
gruplarinda aleksitimik 6zelliklere rastlanmaktadir (18, 20,
21). Karakas ve arkadaglarinin calismasinda, hipertansiyon
ve astim hastalarinin aleksitimi toplam puanlarinin sirasiy-
la 59,7+7,5, 57,0+7,4 oldudu saptanmistir (25). Marraz-
zo ve arkadaglarinin meme kanserinin farkli evrelerinde
aleksitimi seviyesini arastirdiklari calismalarinda metastaz
olan grubun aleksitimi puan ortalamasi 57,6+13,3 olarak
bulunmustur (21). Aleksitimi, travma veya tibbi bir hastalik
gibi duygusal zorlanma ile birlikte bulunan stresli durum-
lara karsi korunmak Uzere gelistirilen bir basa ¢ikma stili
olarak da tanimlanmaktadir (20). Bir hastalik deneyimi ve
buna bagli yasanan agdn, hareket kisithh@i, korku, ofke,
UzUntU gibi duygusal ve fiziksel zorlanmalar, bireyin duy-
gularini tanima ve duygularini sézel ifade etmede guiclik
cekmesine yani aleksitimik dzellikler géstermesine neden
olabilmektedir (20, 21).

Aleksitimi ile distres arasindaki iligki
Calismada elde edilen korelasyon analiz sonucuna gére
TAO-20 toplam puani artikca JDBGO toplam puaninin da

arttigr gordlmustir (Grafik 1). Bu bulgu gbz énine alin-
diginda duygulan tanima ve ifade etme zorlugu ve disa
dénik distinme olarak bilinen aleksitiminin distrese eslik
ettigi anlasiimaktadir. Katiimcilarin yasadiklar hos olma-
yan duygusal deneyimleri ile bas etmek icin aleksitimik
olduklar distndlmektedir. Literatir incelemesi sonucunda
kanser tanisi alan bireylerde bu iliskiyi degerlendiren calig-
manin olmadigi gorilmistir. Bu nedenle bu iliskiyi deger-
lendiren ve érneklemini diger hastaliklarin olusturdugu ca-
lismalar incelenmis, benzer sonuglarin oldugu gérilmustir
(18, 26, 27). Fibromiyalji ile ilgili yapilan calismalarda dist-
res dlzeyinin artmasinda aleksitiminin etkisi oldugu sap-
tanmistir (28, 29). Ruhsal hastaliga sahip bireyler ile yapilan
bir calismada aleksitimi ve distres puanlari arasinda pozitif
ve anlamli bir iligkinin oldugu g&sterilmistir (30). Baska ¢a-
lismada ise Hidradenitis suppurativa tanisi olan bireylerin
%46,1'inin distres diizeyinin yliksek oldugu ve bunlarin ara-
sinda %78'inin ise aleksitimik oldugu rapor edilmistir (27).
Bu benzerligin nedeninin bir hastalik stirecinin ayni olmasa
da benzer olmasi ile iliskili oldugu dustinilmektedir.

Olcekler arasi karsilastirma genel toplam puanlar disinda
alt boyut toplam puanlariyla yapildiginda iliskilerin ista-
tistiksel olarak anlamli oldugu gérilmistiir. TAO-20 alt
boyutu olan duygular tanima zorlugu puani artikca JDB-
GO alt boyutlari (duygusal sorunlar, manevi/dini konularla
ilgili sorunlar, saglik bakimi ile ilgili sorunlar, sosyal sorun-
lar, biligsel sorunlar, fiziksel belirtiler) puanlarinin da art-
g1 gorilmustir (Tablo 4). Calisma bulgumuz degderlen-
dirildiginde duygulari tanimadaki zorlugun distresin her
boyutunu etkiledigi gérilmistir. Bu sonucun duygular
tanimadaki zorluk ile distres arasindaki iliskiyi ortaya ko-
yan diger calismalarla tutarli oldugu gorilmustdr (26, 29,
31). TAO-20 alt boyutlarindan olan duygular ifade etme
zorlugu ve disa déniik diisiinme puanlari artikga JDBGO
alt boyutlarindan duygusal sorunlar ve sosyal sorunlar pu-
anlarinin da arttigr gérilmusttr (Tablo 4). Calismamizda
duygulari ifade etmekte zorluk yasayan duygularini yal-
nizca ¢cok kabaca, basit kelimelerle ve bedensel tepkiler-
le ifade edebilen bireylerin duygusal ve sosyal alanlarda
distres yasadiklar gorilmustir. Ayrica cevrelerine uyum
saglamaya yonelik asin ¢abalari olan, cevresel beklentile-
re ¢cok fazla dnem veren ve benzeri ézelliklere sahip disa
doénuk bireylerin de ayni alanlarda distres yasadigi gordil-
muUsttr. Calisma bulgumuza benzer sekilde Marchi ve ark.
(2019) yaptigi ¢calismada duygulan ifade etmede zorluk
yasayan romatolojik hastaliga sahip bireylerin distres pu-
aninin yiksek oldugu bulunmustur (29). Ayrica aleksitimi-
nin her boyutunun duygusal distres ile iliskili olduguna
dair kanitlar calismamizi desteklemektedir (32, 33).

SONUC VE ONERILER

Calismamizin sonucunda sosyodemografik degiskenle-
rin distres ve aleksitimi dizeyini etkiledigi gordlmuUstar.
Calisma ornekleminin aleksitimi dizeyinin ortalama pua-



) Hematolojik kanserli bireylerde distres ve aleksitimi
Istanbul Tip Fakiltesi Dergisi  J Ist Faculty Med 2021;84(2):237-44

ninin 52,31+10,20 ve distres dlzeyinin ortalama puaninin
50,25+21,22 oldugu belirlenmistir. Ayrica TAO-20 toplam
puani artikca JDBGO toplam puaninin da arttig gériilmis-
tur. Bu calismanin bagka calismalar ile desteklenmesi her
bir calismanin sonuglarinin gegerligini artiracaktir. Bu bag-
lamda calismada incelenen hematolojik kanser tanisi alan
bireylerin bagka hastalik gruplaryla distres ve aleksitimik
ozellikler agisindan karsilastinimasi, gruplarin birbirlerine
referans olmalarini saglayacaktir. Yapilacak bu kiyaslamalar
aleksitimi ve distres kavramlarinin temel niteliklerinin an-
lagilmasina daha fazla olanak taniyacaktir. Ayrica calisma
sonucumuz degerlendirildiginde aleksitimi dizeyini azalt-
maya iliskin yapilan midahalelerin distresi azaltabilecegi
distnilmektedir. Bu midahalelere iliskin herhangi bir ca-
lismanin olmadigr belirlenmistir. Sonraki calismalarda bu
konuya iliskin caligmalarin yapilmasi énerilmektedir.

Etik Komite Onay:: Bu calisma icin etik komite onayi Saglik Bi-
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OzZET

Amag: Miyelit spinal kordun ve beyinin genellikle sebebi bi-
linmeyen monofazik inflamatuvar demiyelinizan bir hastaligi-
dir. Motor, duyusal ve otonomik semptomlar ile karakterizedir.
Cocukluk yas grubunda en sik akut dissemine ensefalomiyelit
(ADEM) ve transvers miyelit olarak karsilaginz. Bu calismada mi-
yelit ile klinigimize bagvuran hastalari degerlendirdik.

Gereg ve Yéntem: Bu calismaya 2012-2019 yillari arasinda inénii
Universitesi Cocuk Néroloji klinigine miyelit ile basvuran hastalar
alindi. Hastalarimizin tanisi, demografik bulgulari, tedavi ve teda-
viye yanitlari degerlendirildi.

Bulgular: Calismaya 23'G ADEM, 15'i transvers miyelit ol-
mak Uzere 38 hasta dahil edildi. Hastalarmizin yas ortalamasi
8,52+4,19 yil idi. Calisgmaya alinan ADEM hastalarinin %73,9'u;
transvers miyelitli hastalarin %46,7'si erkekti. Hastalarin ortalama
takip suresi 22,65+17,71 aydi. Hastalara tedavi olarak 28'ine ste-
roid, 3'Une IVIG, é'sina steroid+IVIG, 1'ine ise steroid+IVIG+p-
lazmaferez tedavileri verildi. Transvers miyelit ile takipli hasta-
nin ikisi polifazik, biri monofazikti. ADEM ile takipli hastalarin
%82,6'sinda ensefalopati, 8'inde ndbet, 19'unda ates izlendi.
Anti-miyelin oligodendrosit glikoprotein (Anti-MOG) pozitif
olan 3 hasta vardi. Bu hastalarin biri tranvers smiyelit sonrasi lg¢
defa optik norit atagi gecirdi ve néromiyelitis optika spektrum
bozuklugu tanisi aldi.

Sonug: Miyelit cocukluk caginda nadir gérilen dnemli bir néro-
lojik acildir. Prognoz agisindan hastalarin hizli taninip tedavi edil-
mesi gerekmektedir. Anti-MOG pozitif hastalarda ise tedavide
daha dikkatli olunmali ve uzun dénem takip edilmelidir.

Anahtar Kelimeler: Miyelit, ADEM, transvers miyelit, anti-MOG

ABSTRACT

Objective: Myelitis is a monophasic inflammatory demyelinating
disease of the spinal cord and brain, often of unknown origin. It
is characterized with motor, sensory, and autonomic symptoms.
In the childhood age group, it is most frequently seen as acute
disseminated encephalomyelitis (ADEM) and transverse myeli-
tis. In this study, the patients who presented to our clinic with
myelitis were evaluated.

Material and Methods: Patients who were referred to Inonu
University Paediatric Neurology Clinic with myelitis between
2012 and 2019 were included in the present study. Our patients’
diagnoses, demographic findings, treatments, and treatment re-
sponses were evaluated.

Results: Thirty-eight patients, 23 with ADEM and 15 with trans-
verse myelitis, were included in the study. The average age of
patients was 8.52+4.19. Seventy-three-point nine percent (73.9%)
of the ADEM patients were male, while 46.7% of the transverse
myelitis patients were male. The average follow-up time with
patients was 22.65+17.71 months. In terms of therapy, 28 of pa-
tients were given steroid, three were given IVIG, six were given
steroid+IVIG, and one was given steroid+IVIG+plasmapheresis.
Two of patients followed with transverse myelitis were polypha-
sic, while one was monophasic. Encephalopathy was seen in
82.6% of patients followed with ADEM, while seizure was seen
in eight and fever was seen in 19. We had three anti-myelin oli-
godendrocyteglycoprotein (Anti-MOG) positive patients. One of
these patients had optic neuritis attack after transverse myelitis
and was diagnosed with neuromyelitis optic spectrum disorder.

Conclusion: Myelitis is a significant neurological emergency
rarely seen in childhood. The patients should be recognized
and treated fast in terms of prognosis. In Anti-MOG positive pa-
tients, more care should be taken in treatment and the patients
should be followed for a long period of time.

Keywords: Myelitis, ADEM, transversemyelitis, anti-MOG
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GIRIS VE AMAC

Miyelit spinal kordun ve beyinin genellikle sebebi bilin-
meyen cogunlukla monofazik inflamatuvar demiyelinizan
bir hastaligidir. Cocukluk yas grubunda en sik akut dis-
seminee nsefalomiyelit (ADEM) ve transvers miyelit (TM)
olarak karsilagilir (1). ADEM siklikla viral enfeksiyondan 2
glin-4 hafta sonra ortaya cikan ensefalopati, ates, nébet
ile seyreden demyelizan bir hastaliktir (2). TM sensoriyal,
motor ve otoimmin bulgularin eslik ettigi spinal kordun
akut demyelizan hastaligidir (3). Bu ¢calismada miyelit ile
bagvuran hastalar degerlendirildi. ADEM ve TM tanisi kli-
nik degerlendirme ve gorintileme yontemleri ile konu-
lur (2). Tedavide her iki hastalik icin de ylksek doz metil
prednizolon, intravendz immunglobulin (IVIG) verilebilir
veya plazma degisimi yapilabilir (3).

GEREC VE YONTEMLER

Bu calismaya 2012-2019 yillan arasinda inénii Universitesi
Cocuk Noroloji kliniginde miyelit tanisi alan olgular dahil
edildi. Olgularin klinik &zellikleri, demografik bulgula-
r, tedavi ve prognozlarn degerlendirildi. Olgularin gelis
MRG ve klinik bulgulart degerlendirildi. Olgulara verilen
tedaviler, tedaviye yanitlari, tedavi sonrasi kontrol MRG
bulgulari retrospektif olarak degerlendirildi.

Calismaya alinan hastalara International Pediatric Mul-
tiple Sclerosis Study Group(IPMSSG) kriterlerine gore
ADEM/TM tanisi konuldu. Hastalara yiksek doz metil
prednizolon 30 mg/kg/giin (max 1000 mg) 5 giin ve ida-
me 1-2 mg/kg/gliin 4-6 hafta verildi. IVIG alan hastalara
400 mg/kg/giin 5 giin verildi. Plasmaferez ihtiyaci olan
hastalara 5-7 kir glinasiri yapildr.

BULGULAR

Calismaya 23 ADEM, 15 TM olmak Uzere 38 hasta alindi.
Yas ortalamasi 8,52+4,19 yil, yas araligi 1-16 yil idi. ADEM
olgularinin yas ortalamasi 8,10+4,01 yil iken, TM olgularinin
yas ortalamasi 9,16+4,53 idi. ADEM olgularinin yas aralid
2-15,5 yil iken, TM olgularinin yas araligi 1-16 yil idi. ADEM
olgularinin % 65,2'si; TM olgularinin %46,7'si erkekti. Orta-
lama takip stresi 22,65+17,71 ay, izlem aralidi ise 3-38 ay
idi. ADEM olgularinda takip suresi 14,08+8,75 ay, TM ol-
gularinda takip stresi 35,8+20,07 ay (Tablo 1). ADEM has-
talarmin 19'unda (%82,6) cesitli derecelerde ensefalopati,
8'inde (%34,8) ndbet, 19'unda (%82,6) ve 16'sinda cesitli
derecelerde kas gligstizligu izlendi. Calismaya alinan ol-
gularin %42,1'inde gecirilmis enfeksiyon hikayesi vardi. Bu
oran ADEM grubunda %43,5; TM grubunda %40 idi. Top-
lamda iki (%5,26) olgumuzda asi dykisti mevcuttu.

TM olgularnin tamaminda lezyon lokalizasyonuna gore
kas gligstizligl mevcuttu. Kraniyal MRG'de olgularnin kra-
niyal ve spinal bdlgede miyeliti izlendi. Torakal ve servikal
bélgede siklikla myelit izlendi, lomber bolgede izlenmedi.

Tablo 1: Hastalarin demografik bulgular

ADEM  Transvers o iam
miyelit

Erkek (n/%) 15 (65,2) 8 (53,3) 23 (60,5)
Kiz (n/%) 8 (34,8) 7 (46,7) 15 (39,5)
Yas aralig 2-15,5 1-16 1-16
(yil)
Yas ortala- 8,10+4,01 9.16+4,53 8,52+4,19
masi
Takip Suresi  14,08+8,75 35,8+20,07 22,65+17,71
(ay)
Kontrol MR 4,34+2,42  5,40+1,18 4,76+2,07
sliresi (ay)

ADEM olgularinin 7'sinde (%30,4), TM olgularinin 9'unda
(%60) kontrast tutulumu izlendi (Tablo 2). Hastalara ortalama
4,34+2,42 ay sonra kontrol MRG yapildi. Yapilan kontrol kra-
niyal MRG'de 24 (%63,2) olgunun MRG normal iken, 14 ol-
gunun lezyonlarinda azalma izlendi. ADEM grubunda %65,2
normal iken, TM grubunda %60 normaldi (Tablo 3). TM ile
takip edilen hastalarin altisi (%40) U¢ ve daha fazla segment
iceriyordu yani uzun segment TM idi.

Tedavi olarak 25 (%65,7) olguya yiksek doz metil predni-
zolon (YDMP), ¢ (%7,9) olguya IVIG, yedi (%18,5) olguda
YDMP+IVIG, ¢ (%7,9) olguda ise YDMP+IVIG+plazma-
ferez tedavileri uygulandi (Tablo 4). ADEM olgularinin

Tablo 2: Hastalarin lezyonlarinin dagilimi

Lezyon lokali- ADEM  Transvers Toplam
zasyonu (n) miyelit (n) (n/%)
Beyin 16 - 16 (42,1)
Beyin sapi 1 5 5(13,2)
Servikal - 2 3(7,9
Torakal - 1 1(2,6)
Beyin+beyin- 3 - 37,9
sapi+servikal

Beyin+servikal 2 - 2(573)
Beyin+beyin 1 - 1(2,6)
sapl

Servikal+torakal - 7 7(18,4)
Tablo 3: Hastalarin kontrol MRG bulgular

Kontrol MRG 7 c e ey
Normal 15 (65,2) 9 (66,6) 24 (63,2)
Lezyonlar 8(34,8) 6(33,4) 14 (36,8)
azalmis




) Miyelit ile bagvuran olgularin degerlendiriimesi
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2021;84(2):245-8

Tablo 4: Hastalara verilen tedaviler

. . ADEM  Transvers Toplam
Verilen Tedavi (n) miyelit (n) (/%)
YDMP 16 9 25 (65,7)
IVIG 2 1 3(7,9)
YDMP+IVIG 4 3 7 (18,5)
YD- 1 3(7.9)
MP+IVIG+Plas-
maferez

tamami tedaviye tam yanit verdi. Bir olgu disinda tamami
monofazikti. ki ADEM olgumuzda Anti-miyelin oligo-
dendrosit glikoprotein (anti-MOG) pozitifligi, bir olguda
oligoklonal band (OKB) pozitifligi izlendi. Polifazik olan
olguda da anti-MOG porzitifti ve 4 ay sonra rekirrens
izlendi. Transvers miyelit olgularindan birinde OKB, iki-
sinde ise anti-MOG pozitifti. Anti-MOG pozitif olan bir,
anti-MOG negatif olan bir hasta polifazikti. ANTI-MOG
pozitif TM hastasi takipte U¢ defa optk norit atagi gecirdi
ve ndromiyelitis optika spektrum bozuklugu tanisi aldi.
Toplamda sekiz hastaya anti-MOG bakildi. Anti-MOG
pozitif olan iki ADEM ve iki TM olgusunda serebral lez-
yon yiku fazla, spinal uzun segment miyelit varligr izlendi.
Radyolojik ve klinik iyilesme slreci diger hastalara gére
daha ge¢ oldu. Ayrica anti-MOG pozitif olan dért olgu-
nun ikisinde rekurrens izlendi.

TARTISMA

ADEM ve TM ¢ocukluk caginin sik gérilen miyelit grubudur.
Demyelizan hastalik grubunda olup siklikla monofaziktirler
(2). Yapilan cesitli caligmalarda ADEM erkeklerde 1,5-2 kat
daha sik goruldigu gosterilmistir (4-6). Bu ¢alismada da E/K
orani 1,87 idi. TM'de E/K orani 1,1-1,6 arasinda bildirilmistir
(7). Calismamizda bu oran 1,15 idi. Uzun segment TM olgu-
larin yaklasik %60'Inda izlenir (7). Bu ¢alismada ise TM olgu-
larinin %401 uzun segmentti.

Cogu zaman tedavide YDMP veya IVIG yeterlidir. Miye-
litte cogu zaman YDMP ilk sirada kullanilir fakat etkinlik
acisindan IVIG-YDMP arasinda fark yoktur. Nadiren bu
tedavilere yanit vermeyen durumlarda plasmafereze ih-
tiya¢ duyulmaktadir (2, 8). Bu calismada ise hastalarin
%65,7'sine YDMP sadece %7,9'una IVIG birinci basamak
verildi. Yanit alinamayan %18,5 hastaya YDMP ve IVIG bir-
likte verildi, %7,9 hastaya ise plasmaferez yapild.

Yapilan calismalarda miyelit olgularinda OKB pozitifligi
%2-19 araliginda bildirilmektedir (9). Bu calismada ise 30
hastadan OKB, 8 hastadan anti-MOG génderildi. Ikiser
hastada pozitif saptandi. Anti-MOG pozitif olan hastalar-
da sik rekiirens oldugu fakat tedaviye 6zellikle de YDMP'a
iyi yanit verdigi bilinmektedir (10). Bu calismada da reku-
rens olan bir ADEM olgusu mevcut ve o da anti-MOG
pozitif ADEM'di. Anti-MOG pozitif olan iki TM olgu vard.
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Bu olgunun birinde sik miyelit ve optik nérit atadi izlen-
di NMO tanisi aldi. Bu ¢alismada ayrica anti-MOG pozitif
olgularda lezyon yuki diger olgulara goére daha fazla ol-
masi dikkat cekiciydi.

Sonug olarak miyelit cocukluk caginda nadir goérilen
onemli bir nérolojik acildir. Prognoz agisindan hastalarin
hizli taninip tedavi edilmesi gerekmektedir. Anti-MOG
pozitif hastalarda ise izlemde daha dikkatli olunmali ve
rekirrens agisindan uzun dénem takip edilmelidir.
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OZET

Allojenik kék hicre nakli karan verilen hastalarin yaklasik
%30'unda insan Lékosit Antijenleri (HLA) uyumlu kardes ya da
kardes disi akraba verici bulunabilmektedir. HLA uyumlu aile igi
verici bulunamayan %70 oraninda hasta icin ise saglikl verici kan
kdk hiicre kaynagdi, génulli vericilerden olusturulan kemik iligi
bankalari ve kordon kani bankalarindan saglanmaktadir. Her tlke
kendi gonulli vericilerine ait HLA fenotip bilgisini uluslararasi
bir veri tabanina kaydeder. Diinya Kemik iligi Vericileri Birligi
(WMDA), diinya capinda bir ag olusturarak, hastalara akraba disi
g6nilli vericilerden Hematopoietik Kék Hiicre (HKH) naklini or-
ganize eden bir kurulustur. WMDA, 55 tlkeden 137 HKH verici
bankasi ve 36 tlkeden 53 kordon kani bankasindan olugmakta-
dir. Otuz yedi milyon kék hicre vericisi ve 800 bini WMDA akre-
ditasyonuna sahip bankalara ait olmak Uzere toplam 1.042.224
kordon kani Unitesi listeleyen diinyanin en blylk hematopoie-
tik hiicre veri tabanidir. Ortak veri tabani, klinisyenlerin ve verici
seciminde yer alan diger profesyonellerin tim dinyadaki verici
merkezlerini ayni anda tarayabilmelerini saglar. Géndllu verici-
lerden toplanan kok hiicrelerin %49'undan fazlasi egitimli kurye-
ler aracihdi ile uluslararasi sinirlardan gecmektedir. istanbul Tip
Fakultesi Kemik iligi Bankasi (KIBANK), Turkiye'de kurulmus ilk
kemik iligi bankasidir. Ulkemizde, ulusal ve uluslararasi veri taba-
ninda uygun verici taramalarini yapmak tizere KIBANK, Ankara
Universitesi Tip Fakiiltesi Kemik iligi Bankasi ve Saglik Bakanligi
biinyesinde kurulmus TURKOK olmak tizere 3 kemik iligi bankas
hizmet vermektedir. Ankara Universitesi Akraba Disi Kordon Kani
Bankasi, Turkiye'deki uluslararasi akreditasyon sertifikasi “FACT
NetCord"u sahibi tek akraba digi kordon bankasidir.

Anahtar Kelimeler: K&k hiicre gonilli vericisi, kordon kani ban-
kaciligi, kok hicre

ABSTRACT

In approximately 30% of the patients who planned to undergo
allogeneic stem cell transplantation, HLA-matched donors can
be found from either siblings or related donors. For the remain-
ing 70%, the source of healthy donor stem cells are provided
by bone marrow or cord blood banks generated by the con-
tribution of volunteer donors. Each country registers the HLA
phenotype data of their donors into an international database.
The World Marrow Donor Association (WMDA) is the world's
largest hematopoietic cell database, listing more than 36 million
stem cell donors and over 800,000 cord blood units. It serves as
a worldwide network that organizes Hematopoietic Stem Cells
(HSC) transplantations from unrelated donors for those in need.
WMDA consists of 137 hematopoietic cell donor registries from
55 countries, and 53 cord blood banks from 36 countries. The
shared network enables clinicians and other healthcare profes-
sionals with a role in donor selection to search all the registries
simultaneously around the world. More than 49% of all the stem
cell products are delivered across international borders in the
hands of licensed couriers. The Istanbul Faculty of Medicine
Bone Marrow Bank was the first bank established in Turkey.
There are three bone marrow banks (Istanbul University Istanbul
Faculty of Medicine Bone Marrow Bank, Ankara University Facul-
ty of Medicine Bone Marrow Bank, and TURKOK-established in
the Ministry of Health) in Turkey for a national and international
search of donors. The Ankara University Unrelated Cord Blood
Bank is the only public bank in Turkey, which has an international
accreditation certificate "FACT NETCORD".

Keywords: Stem Cell donor, cord blood banking, stem cell
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GiRiS

Saglikh bir vericinin cevre kanindan veya kemik iliginden
elde edilen hematopoietik kok hicrelerin (HKH) yuksek
doz kemoterapi sonrasi nakil islemi, 6zellikle |6semi ve

lenfoma basta olmak tzere bazi kan hastaliklarinin tedavi-
sinde siklikla kullanilmakta olan bir uygulamadir (1).

Allojeneik kék hiicre nakli (allo-KHN) tedavisinde sag kalim
basarsini etkileyen en dnemli faktérlerden birisi HLA tam
uyumlu kardes verici olmasidir (2). Allo-KHN karari verilen
hastalarin yaklasik %30'unda HLA tam uyumlu kardes ya
da akraba verici bulunabilmektedir. Akraba verici buluna-
mayan hastalarin %50'sinde akraba disi vericiden kok hic-
re nakli olasiligi kemik iligi bankalar ve kordon kani banka-
larindaki gondlli vericilerden HLA uyumu arastirimasi ile
saglanmaktadir. Fakat yiksek oranda polimorfizm iceren
HLA bdlgesinin akrabalik iligkisi olmayan bagka bireylerin
HLA genleri ile 6zdes olmasi ¢ok kolay degildir (3). Poli-
morfik olan bu bolge, 29.417 farkl allel icermektedir (hla.
alles.org). HLA allellerinin sikliklar ve dagilimlar populas-
yonlar arasinda, etnik kdkene gore farklilik gosterir (4-6).
Turkiye'deki saglikh bireylerle yapilan calismalarda, en sik
rastlanan doku gruplan HLA-A lokusu icin sirasiyla A*02,
A*24 ve A*03; HLA-B lokusu igin B*35, B*51, B*44; HLA-
DRB1 lokusu i¢in ise DRB1*11, DRB1*04 ve DRB1*13"tur.
Bdylesine polimorfik bir sistemde, bir hasta ile vericisine
ait HLA-A, -B, -C, -DRB1 ve -DQB1 lokuslarinin tam uyum-
lu olma olasilidi oldukca zordur. Bazi doku gruplan top-
lumlarda yaygin gorilirken, bazilarn nadir olarak kalitilir
(7, 8). HLA uyumsuzlugu, Allo-KHN sonucunu etkileyen
dnemli bir faktordir ve genel sag kalimi olumsuz etkiler.
Bu nedenle, verici ve alicinin HLA-A, -B, -C, -DRB1, -DQB
lokuslarinin (10/10) veya (9/10) uyumlu olmasi tercih edilir.

Bu derlemede Turkiye'de ve diinyada kemik iligi bankaci-
ligr standartlari ve islevleri ele alinmaktadir.

Diinyada ve Tirkiye'de kemik iligi bankacilig:

Kemik iligi/kdk hicre bankalar, hastalara akraba disi
uygun verici bulmak igin hizmet veren kuruluslardir. Bu
amacla farkli tlkelerde kurulmus olan cok sayida kemik
iligi bankalar birbirleriyle is birligi icerisinde calismakta-
dirlar. Kemik iligi bankalari kendilerine bagvuran hastanin
HLA allellerine uyumlu potansiyel verici arastirmasini 6n-
celikle kendi veri tabaninda gergeklestirir.

Hasta icin en uygun vericinin dogdru, givenilir ve hizli bir
sekilde arastirilmasi icin HLA doku tiplemesi laboratuvar
islemlerinin standart olmasi gerekmektedir. Bu standart-
larin saglanabilmesi icin laboratuvarlar ya European Fede-
ration for Immunogenetik (EFl) veya American Society of
Histocompatibility and Immunogenetic (ASHI) tarafindan
akreditasyonlara sahip olmalidirlar. Bu uluslararasi is birli-
Ji ve haberlesmenin ayni disiplinde yuritilmesi, tlkeler
arasinda bilgi alisverisi saglanmasi, tlkeler arasi kan kok
hicre Grunlerinin standartlara uygun bir sekilde taginabil-

mesine olanak vermek amaciyla Diinya Kemik iligi Verici
Birligi (WMDA) tarafindan dizenlemeler yapilmistir.

WMDA, kék hiicre bagiscilan ve nakil hastalan igin ki-
resel is birligini ve bu alandaki uygulamalar tesvik eden
kuruluglar ve bireylerden olusur. Nakil alaninda t¢ 6nci
tarafindan: John Goldman (Birlesik Krallik), E. Donnall
Thomas (ABD) ve Jon J. van Rood (Hollanda) 1988 yilinda
resmi olarak baslatilan girisimler, 1994 yilinda WMDA' nin
kurulmasina yol agmistir (9). WMDA, 2007 yilinda, Dinya
Capinda Kan ve Kemik Transplantasyonu Aginin (WBMT)
kurucu Gyelerinden biri olmustur. WBMT kok hiicre nakli,
bagdis ve hlcresel tedavide mikemmelligi tesvik etmeyi
amaglayan kar amaci gitmeyen bilimsel bir kurulustur.
Diinya Sadlk Orgiiti ile resmi bir iliskisi vardir. WBMT'nin
diger U¢ kurucu 6rgitli, European Society for Blood and
Marrow Transplantation (EBMT), the Center for Internatio-
nal Blood & Marrow Transplant Research (CIBMTR), ve the
Asian Pacific Blood and Marrow Transplantation Group
(APBMT)"tur.

Dinyada ilk akraba digi vericiden HKH nakli 1979 yilinda
Hansen ve ark. tarafindan Akut Lenfoblastik Losemi (ALL)
tanil bir hastaya gergeklestirilmistir (10).

Ulkemizde ilk ulusal kemik iligi bankasi 1999 yilinda istan-
bul Universitesi Istanbul Tip Fakiiltesi Tibbi Biyoloji Anabi-
lim Dali blinyesinde Prof. Dr Mahmut Nezih Carin tarafin-
dan kurulmustur. istanbul Tip Fakdiltesi Kemik iligi Bankasi
ayni yil BMDW Uyesi olmus, 2003 yilinda da WMDA'nin
tam Uyesi haline gelmistir. Ankara Universitesi Tip Fakiilte-
si Kemik iligi Bankasi da ayni yillarda Prof. Dr. Meral Bek-
sac tarafindan kurulmustur. Ulkemizde ilk akraba disi ke-
mik iligi nakli Akut Miyeloid Lésemi (AML) tanili bir hasta
icin 2002 yilinda istanbul Tip Fakiiltesi Eriskin Kemik iligi
Nakil Unitesinde Prof. Dr. Deniz Sargin ve Prof. Dr. Sevgi
Kalayoglu Besisik sorumlulugunda gercgeklestirilmistir.

Gunumuzde akraba ici HLA uyumlu vericisi bulunamayan
ve akraba disi nakil seceneginin dislinilmesi gereken
hastalar icin, ulusal ve uluslararasi veri tabaninda uygun
verici taramalarini yapmak (zere istanbul Tip Fakiiltesi
Kemik iligi Bankasi, Ankara Universitesi Tip Fakiiltesi Ke-
mik iligi Bankasi ve Saglik Bakanligi biinyesinde kurulmus
TURKOK olmak tizere 3 kemik iligi bankasi hizmet vermek-
tedir.

ilk akraba disi kordon kani bankasi ise 2010 yilinda Ankara
Universitesi Ibni Sina Hastanesi biinyesinde kurulmustur.
ITF Kemik iligi Bankasi 26.724 verici, Ankara Universitesi
ibni Sina Hastanesi Kemik iligi Bankasi 15.336 verici, 1.537
kordon kani (initesi ve TURKOK ise 600.000 verici ile halen
WMDA uyeliklerini sirdirmektedir.

Her kemik iligi bankasi kendi gonilli vericilerinin HLA
doku gruplarini uluslararasi gondlli verici havuzu olan
WMDAya ait olan veri tabanina kaydeder. Bu iglem, has-
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talar icin de uygun olabilecek vericinin, dinyadaki tim
gonllli vericiler arasindan arastinlmasi olanagini elde
eder. WMDA glincel verilerine gére 55 farkl Ulkede yer
alan WMDA Uyesi kemik iligi ve kordon kani bankalarin-
da kayith 37.179.232 verici ve 800.090 kordon kani Unitesi
mevcuttur (https://statistics.wmda.info ).

WMDA, 2017 yilinda, Diinya Capinda Kemik iligi Bagisci-
lar (BMDW) ve NetCord Vakfi'nin faaliyetlerini devralmis-
tir (11). Bu kuruluglar 2006-2014 tarihleri arasinda, 75 Ulke-
de yer alan 1516 nakil merkezinin hemopoietik kdk hicre
nakli verilerini toplayarak, 953,651 HKH naklinin 9%58'inin
otolog %42'sinin allojenik oldugunu rapor etmislerdir.

Merkezi veri tabani, klinisyenlerin ve verici seciminde yer
alan diger profesyonellerin kendi Ulkelerindeki verici mer-
kezleri ile tim dinyadaki verici merkezlerinde ayni anda
arastirma yapmalarini saglar. Farkli Glkelerdeki akraba digi
kemik iligi nakilleri incelendiginde, vericilerin cogunlukla
baska bir tlkeden bulundugu dikkat cekmektedir. Fakat
uluslararasi is birligine ragmen uygun verici bulma ola-
sihdr ulusal veri tabanlarinda daha yiksektir. kemik iligi
bankalarinin hastalar icin uygun bulunan verici kaynaklar
incelendiginde, yaklasik (%43.8) yarisina yakin bir kisminin
baska Ulkedeki kemik iligi bankalar tarafindan saglandig
gérilmistir. Bu verilerin aksine Japonya'daki Kemik iligi
Bankasi 2008 yilinda toplanan 1100 kemik iligi 6rneginin
yalnizca 16'sini yurt disi kemik iligi bankalarindan sagla-
mistir. Avrupa’da, ingiltere haric diger tlkeler ise nakil icin
uygun goniillii vericilerin cogunu Alman Kemik iligi Ban-
kasi ZKRD'den saglamiglardir (12-14).

Kemik iligi bankalari araciligi ile HLA uyumlu verici segimi
HLA bolgesinde genetik varyasyonlarin saptanmasi (“HLA
Tiplemesi” veya “Doku Grubu tayini”) nakillerde greft re-
jeksiyonunu azaltmak icin “HLA uygun” alici/verici ciftleri-
nin secilmesinde cok faydalidir. HLA allelleri sikliklar po-
pulasyonlar arasinda farklilik gésterir. Bir hastanin akraba
disi bir vericiden kemik iligi nakli olabilmesi icin HLA-A,
-B, -C, -DR ve DQ lokuslarinda tam uyum olmasi bekle-
nir. Oncelikle, hastanin cekirdek ailesinden ebeveynleri ve
kardesleri iceren akraba i¢i tarama da baslatiimalidir aile
icinde baslatilan verici taramasinda kardeslerin uyumlu
olma ihtimali anne ve babaya goére ylksektir. Genisletilmis
akraba ¢aligmalarinda verici bulunamazsa, kemik iligi ban-
kalarinin veri tabanina kayith vericiler arasindan tarama
baslatilir. Akraba disi bir taramaya baslamadan 6nce, has-
tanin HLA-A, -B,- C,- DRB1 ve DQB1 lokuslar yiksek ¢o-
zndrlikte tiplenmelidir (15, 16). Ancak akraba digi verici
taramasinda da 9/10 ya da 10/10 HLA uyumlu verici aday:
bulunamamasi durumunda hastanin kliniginin de elverisli
olmasina bagli olarak daha az HLA uyumuna sahip akraba
vericiden haploidentik nakil tercih edilebilmektedir. 2020
yilinda Noga Shem-Tov ve ark.'larinin Akut Lenfoblas-
tik Lésemi (ALL) tanili 1234 vaka ile yaptiklan calismada
HLA tam uyumlu, 9/10 HLA uyumlu ve haploidentik veri-

cilerden nakil gerceklestirilen hastalarda genel sag kalim,
hastaliksiz sag kalim, relaps, niks disi mortalite, akut graft
versus host hastaligi (GvHH) ve kronik GvHH agisindan
benzer sonuglar tespit edilmistir (17).

Bir hasta icin akraba disi bir verici ile ilgili yapilacak olan
tarama sureci, hastanin akrabalari arasinda yapilacak olan
tarama surecinden ayn olarak duslnilemez, aksine bu
dénem hastanin klinik tedavisi ve teknik tarama sureci ile
strekli etkilesim halinde olunmasi gereken 'paralel’ bir
dénemdir. Bu slreclerin detaylarn kemik iligi bankasi is akis
semasinda 6zetlenmistir (Sekil 1).

Kemik iligi bankalarinda verici tarama islemlerinin bagin-
dan itibaren, bu 6geler arasindaki bilgi degisimi, diger
uygulamalarin karar sirecini etkiler. Bu igslemler genelde
immunogenetik alaninda uzman bir kisi/koordinatér tara-
findan gerceklestirilir. Hastanin tani ve tedavisini Gstlenmis
klinisyen, koordinatori taramanin aciliyeti konusunda bil-
gilendirir. Hastanin HLA doku grubuna bagli olarak, tim
dinyadaki verici merkezlerinde mevcut potansiyel verici-
lere ait veriler HLA antijenleri, allelleri ve haplotiplerinin
sikigina da bakilarak listelenebilir. On taramalar sonucun-
da beklenebilecek gercekgi olan en iyi uyum ve bu verici-
ye ulagsmadaki muhtemel stire dngérilebilir. Bu 6ngord,
hem klinik karar stirecini etkileyebilir hem de verici secim
kriterlerinin aciliyetini degistirebilir. Kok hicre bagisgisinin
haklarini korumak icin aydinlatiimis onam mutlaka alin-
malidir. Bagisin vericiye tibbi yarar yoktur ama bagis bir
bitln olarak toplum icin hayati dneme sahiptir. Vericiye
mutlaka bagis prosedurleri, bunun nasil olmasi gerektigi,
riskleri anlatilmalidir. Ayrica vericinin tibbi incelemeleri,
WMDA kurallarina gére transplant ekibine dahil olmayan
bir doktor tarafindan yapilmalidir (18).

WMDA'nin hazirladigi-kuruluslar igin kalite kilavuzunda
6nemli tanimlar yer almaktadir.

Kordon kani bankasi: Verici yénetimi ve kordon kani birim-
lerinin toplanmasi, islenmesi, test edilmesi, dondurulmasi
(kriyoprezervasyon), saklanmasi, listelenmesi, rezervas-
yonu, serbest birakilmasi ve dagitilmasindan sorumlu bir
kurulustur.

Kordon kani toplama alani: Bebek vericinin kordon kani
Unitesinin toplandigi yerdir.

Kurye: HKH Griinlerinin tasinmasi ile ilgili olarak gerekli
egitimi gérmdus nitelik sahibi kisidir.

Verici: Hicresel tedavi Griint igin hiicre veya doku kaynagi
olan kisidir. Vericiler ile nakil bekleyen hastalar arasinda
herhangi bir iligki yoktur.

WMDA Standartlan Gg tir verici oldugundan bahseder:

1) Ulusal yasalar ile belirlenen yas sininni veya herhangi
bir dizenleme olmamasi durumunda 18 yasini doldurmus
gonull vericiler,
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Nakil merkezleri tarafindan akraba dig1 donér
taramasi bagvurusu

l

Hastanin doku grubu tayininin EFI ya da
ASHI akredite bir laboratuvar tarafindan

HLA uyumlu l
donér var

Verici adaylannin nakil merkezlerine
raporlanmasi

|

[ Dogrulama testi ]

i

[ Nakil organizasyonu ]

dogrulanmasi
/ HLA uyumlu \
Yurt igi tarama (ITF kemik iligi dondr yok , Yurt digt tarama (WMDA veri
bankasi, TURKOK veri tabaninda) tabaninda)

l

Verici adaylarnimn nakil merkezlerine
raporlanmasi

|

Nakil merkezlerinin donér adaylarindan talep
ettigi dogrulama test isteklerinin yurt dis1 doku
bankalarma ulastirilmasi

|

[ Nakil organizasyonu ]

Sekil 1: Kemik iligi Bankasi is Akis Semasi

2) Plasentasindan ve/veya gdbek kordonundan kordon
kani elde edilen bebek verici,

3) Bebek vericiyi karninda tasiyan anne verici.

Verici merkezi: Vericilerin rizalarinin alinmasi, test edilmesi,
islem ydnetimi ve vericilerin kisisel, genetik, tibbi verilerin
toplanmasindan sorumlu bir kurulustur.

Genisletilmis tipleme: Mevcut bir HLA tiplemesine ilave
bilgi (ek lokus tiplemesi veya daha yiksek bir ¢cozinurlikte
daha ileri alt tipleme) eklemek amaciyla spesifik bir verici/
kordon kani Unitesi Uzerinde yapilan testleri icerir. Bu tip-
lemenin amaci verici ve alici arasindaki HLA uyumu dize-
yini tespit etmektir.

Dogrulama tiplemesi: Spesifik bir vericiden veya kordon
kani Unitesinin alinan yeni bir 6rnek ile mevcut HLA tip-
lemesinin kimligini ve uyumunu dogrulamak amaciyla ya-
pilan testleri icerir. Bu tiplemenin amaci; gonulli/kordon

kani Unitesinin, verici se¢mek igin kullanilan arama rapo-
runda HLA tiplemesi listelenen kisi/birim ile ayni olmasini
saglamaktir.

Vericiler icin global- kiiresel kayit kimligi (GRID): Verici-
ler igin kiresel kayit tanimlayicisi; HKH verici merkezleri ve
kordon kani bankalari i¢in format saglar. GRID, her verici
ve listelenen kordon kani biriminin kiresel olarak 6zgiin
bir kimlige sahip olmasini saglayarak yanlis tanimlama ris-
kini azaltir (12).

Kemik iligi bankasi verici kayit merkezlerinin alternatif
kullanimi

Sik araliklar ile transfiizyon uygulanan hastalarda en nemli
sorunlardan biri trombosit transfiizyonlarina karsi direnc ge-
lisimidir. Genellikle direng, klinik ve farmakolojik nedenler
ile iliskilidir. Bagisiklik faktérlerine bagl oldugu durumlar-
da trombositlerde bulunan HLA antijenlerine karsl hastada
olusan anti-HLA antikorlan suclanmaktadir. Fakat heniz



) Gondlli kok hiicre bagisi
Istanbul Tip Fakiltesi Dergisi  J Ist Faculty Med 2021;84(2):249-55

trombosit transflizyonu alan HLA alloimminize hastalarda
klinik yanitlardaki degiskenligi aciklayan mekanizmalar tam
actklanmamustir. Bu konuda yapilan galismalarda, anti-HLA
IgG- tipi antikorlarinin FeyRlla'ya bagimli trombosit akti-
vasyonunu ve artmig fagositozu indikledigi gosterilmis-
tir (19). Ayrica Anti-HLA 1gG'nin bir alt tipinin, klasik yolla
kompleman aktivasyonu indikledigi, C4b ve C3b birikme-
sine ve membran atak kompleksi olusumuna neden olarak
trombosit zarlarinin gecirgenlegsmesine ve kalsiyum akigi-
nin artmasina neden oldugu bildirilmistir (19).

Alloimmunizasyona direncli hastalar icin trombosit se¢-
meye yonelik stratejiler; HLA doku tiplemesi yapilmig ve-
rici kayitlanindan HLA uyumlu verici secilmesini ve manuel
veya otomatik platelet capraz eslestirilmesinin yapilmasi-
ni kapsamaktadir. Organizasyon ve finans kaynagdi gerek-
tiren her iki strateji de transflzyonlarin yaklagik 2/3" tinde
basarli trombosit destegdi saglayabilir (20).

Allo-kdk hicre nakli sonrasi engraftman olusana kadar
hastalara bazi transflzyon politikalar uygulanmaktadir. Bu
hastalarda da anti- HLA antikorlari, hastalara uygulanan
transflizyonun yeterli dizeyde trombosit artigini saglama-
sinin dniindeki engellerden biridir. Bu nedenle Allo-KHN
sonras| hastalara uygulanacak trombosit transfizyonlarin-
da HLA uyumlu vericiler tercih edilmektedir. Bu baglamda
kemik iligi bankalari nakil merkezlerinin HLA uyumlu trom-
bosit vericisi taramalarinda da gérev almaktadir.

Kordon kani kdkenli kék hiicre kullanimi

HLA allelleri tam uyumlu verici bulunamadigi durumlarda
alternatif olarak akraba digi kordon kani kullanimi artmak-
tadir. Clnku kordon kani kullaniminda alici ve verici ara-
sindaki HLA uyumsuzlugu iyi tolere edilmektedir. Kordon
kani, Allo HKN ile tedavi edilebilen hematolojik hastalikla-
r olan hastalar icin alternatif bir hematopoietik kdk hiicre
kaynagidir. Baslangicta, kordon kani nakillerinin ilk uygu-
lamalari aile bireyleri arasinda ve HLA tam uyumlu olarak
yola ¢ikildiginda basarili olmus ve bunun Uzerine HLA
uyumsuzlugunu 4/6'ya kadar distrmekle de basarinin ka-
bul edilebilir sinirlarda oldugunun gérilmesi ve GvHH'nin
HLA uyumsuzluguna ragmen cok sik gérilmemesi Gzeri-
ne akraba olmayan bireylerde de uygulamaya gecilmistir.
Klinik bir tedavi yontemi olarak 1989 yilindan beri uygula-
mada olan kordon kani nakillerini, kardes vericiden ya da
akraba disi vericiden gerceklestirilen nakiller ve hatta hap-
loidentik nakillerle karsilastiran gesitli aragtirmalar nakil so-
nuglarinin benzer oldugunu gostermistir. Kordon kani tini-
teleri (KKU), genel olarak hiicre sayisinin azligi nedeniyle
cogunlukla ¢ocuk hastalarda tercih edilmektedir. Akraba
digi verici ve alicilar arasinda allelik seviyede HLA-A,-B,-C,
ve -DRB1 uyumu aranirken, kordon kani Unitelerinde ise
antijen seviyesinde HLA-A ve -B uyumu ile allelik seviyede
-DRB1 uyumu aranmakta idi (21). Son yillarda KKU &rnek-
lerine ylksek ¢ozinurlikte HLA-A,-B,-C,-DRB1 tiplemesi
yapilmakta ve buna bazi merkezlerde dogrulama asama-

sinda HLA- DQB1 ve -DPB1 tiplemesi de ilave edilmek-
tedir (22). Eapean M. ve ark.'nin yaptidi calismada cocuk,
adolesan ve erigkinlerde gerceklestirilen kordon kani na-
killerinde HLA-C uyumunun nakil basarisi i¢in énemli ol-
dugunu HLA-A,-B,- DRB1 uyumlu fakat HLA-C uyumsuz
nakillerde hastaliktan bagimsiz mortalitenin HLA-C uyum-
lu nakillere gére daha yiksek oldugu gosterilmistir. Ayrica
HLA-A, -B veya -DRB1'de bir antijen uyumsuz kordon kani
Unitelerinden gerceklestirilen nakillere HLA-C uyumsuzlu-
Ju da eklendiginde HLA-C uyumlu nakillere gore hastalik-
tan bagimsiz mortalitenin daha ylksek oldugu da gdsteril-
mistir. Ayni arastiricilar, hematolojik maligniteli hastalarda,
tek kordon kani Unitesinden gergeklestirilmis 1568 nakilde
allelik dizeyde HLA-A,-B,-C,-DRB1 uyumu etkisinin ¢cok
daha énemli oldugunu bildirmiglerdir (23-25).

Gluckman ve Rocha, Sinif | ve HLA uyumsuz kordon kani
nakillerinde GVHH sikliginin daha ylksek oldugunu ve
trombosit iyilesmesinin daha ge¢ oldugunu bildirmisler-
dir. Hicre miktar az oldugunda HLA uyumsuzlugunun
etkisinin daha 6nemli oldugu ve cift kordon nakillerinde,
hicre dozu ve HLA uyumunun transplant iliskili mortalite-
de birbirinden bagimsiz belirtecler oldugu gosterilmistir.
Cift kordon kani nakillerinde HLA uyumu ile ilgili heniiz
bir ortak géris olmamasina ragmen, pratik uygulamada,
alici ile c¢ift kordon kani Unitesinin HLA uyumunu arttir-
mak icin HLA-A,-B lokuslarinin antijen seviyesinde, -DRB1
lokusunun allel seviyesinde minimum 4/6 uyumlu olmasi
istenmektedir (26-29).

GunUmUzde akraba digi kordon kani bankalarindaki Griin
rezervinin artmasi ve ekpansiyon isleminin giderek daha
yaygin olarak uygulanmaya baslanmasi nakil islemi icin
artik daha ¢ok alternatif sunmaktadir. Pek ¢cok hasta igin
ylksek kaliteli kok hicre Grinlerine erigimi iyilestiren, ge-
nis bir etnik grup yelpazesinde yiksek HLA uyum olasilik-
lan sunabilmektedir. Ustelik kolaylikla ulasilabiliyor olmasi
da ayr bir avantajdir (30).

Sonug olarak malign ve malign olmayan bazi kan hasta-
liklari icin buyik oranda kiratif bir tedavi sekli olan allo-
jeneik kemik iligi naklinde mimkin olan en kisa sirede,
en iyi HLA uyumuna sahip verici adayimnin bulunmasi nakil
isleminin sonucunu etkileyen kilit noktalardan biridir. Bu
onemli ve kritik strecte kemik iligi bankalarinin belirledik-
leri calisma prensipleri ve uluslararasi kemik iligi bankaci-
ligi kalite standartlar ¢ercevesinde hem veri tabanindaki
verici sayisini arttirmasi hem de dinyada mevcut diger
verici merkezleri ile is birligi ve uyum icerisinde bir calis-
ma strdirmesi son derecede dnemlidir.
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OZET

Siddetli akut solunum sendromu iligkili bir coronavirtstin (Severe
acute respiratory syndrome-related coronavirus 2; SARS-CoV-2)
etiyolojik etkeni oldugu coronaviris hastaligi 19 (coronavirus di-
sease 19, COVID-19) pandemisi mevcut ve olasi sonuclari agisin-
dan tim dinyay etkisi altina almisti. COVID-19 oldukg¢a 6zgin
virolojik, klinik ve immunolojik karakteristik &zelliklere sahiptir.
COVID19'da bagisik yanitlar enfeksiyonunun kontrol altina alin-
masina imkan saglayan yanitlardan ani ve hizli gelisen yogun enf-
lamasyon ve sitokin firtinasi ile karakterize pulmoner trombozise
kadar uzunan genis bir yelpazede degiskenlik gosterebilmekte-
dir. Bu derlemede COVID-19'un imminpatogenizine iliskin bi-
limsel verilerin irdelenmesi amaclanmigtir.

Anahtar Kelimeler: COVID-19, SARS-CoV-2, imminpatoloji,
immin regilasyon kaybi, makrofaj aktivasyonu, interlékin-6, si-
tokin/kemokin firtinasi, tromboenflamatuvar sendrom

ABSTRACT

The Coronavirus disease 19 (COVID-19) pandemic, which
is the etiological agent of a severe acute respiratory syn-
drome-associated coronavirus (SARS-CoV-2), has influ-
enced the whole world with the current and possible results.
COVID-19 has very unique virological, clinical and immuno-
logical characteristics. In COVID19, immune responses can
vary widely, ranging from responses that allow control of the
infection to pulmonary thrombosis characterized by sudden
and rapidly developing intense inflammation and storm of cy-
tokenemia. This review aims to examine scientific data about
immunopathogenesis of COVID-19

Keywords: COVID-19, SARS-CoV-2, immunopathology, immune

dysregulation, macrophage activation, interleukin-6, cytokine/
chemokine storm, hrombo inflammator syndrome

GiRIiS

Virtslerin etiyolojik etkeni oldugu enfeksiyon hastaliklarin-
dan korunma ve virUslerin eliminasyonunda immun yanit-
lar birey ve toplum sagliginin korunmasi acisindan yasam-
sal dneme sahiptir. Akut viral solunum yolu enfeksiyonlari
ile iliskili patolojiler virls ve/veya immmin yanitlara bagli
olarak gelisebilmektedir. COVID-19'un immiinpatogene-
zine iliskin bilimsel veri ve bilgiler hentz sinirli olmakla bir-
likte, COVID-19'da bagdisik yanitlarin, viris, enfekte birey
ve cevresel faktorlerin karsilikli etkilesimi ile sekillendigi,
enfeksiyonun klinik seyri ve sonuglarinin, hastalarin cogun-
da enfeksiyonunun kontrol altina alinmasina imkan vere-
bilen immin yanitlardan, ézellikle kronik enflamasyon ve/
ya immun yetmezlik gibi komorbiditelerin eslik ettigi daha
cok yasli kisilerde ise immUn fonksiyon bozuklugu ve/veya
yetersizligi sonucu ani ve hizla gelisen yogun enflamasyon

ve sitokin firtinasi ile karakterize, pulmoner trombozis ile
sonuclanabilen olduk¢a genis bir yelpazeyi icerebilmek-
tedir. immin sistem sadece miyeloid ve kenfoid kokenli
immun hucreler ile bu hlcreler arasinda etkilesimi sagla-
yan sitokin/kemokinlerden ziyade varolus ve sonuclari iti-
bariyle basta doku olmak tizere genetik/epigenetik, cevre,
evrimsel strec ve dinamiklerin timdayle iligkili karmasik bi-
yoiletisim aglari iceren dinamik bir savunma ve korunma
sistemidir. Bu acidan SARS-CoV-2'ye karsi bireysel ve top-
lumsal diizeyde savunma ve korunmanin yonu, siddeti ve
duzeyinin belirlenmesinde karmasik biyolojik dinamiklerin
belirleyici oldugu dngérilebilir. Halihazirda COVID-19'un
immunpatogenezinin anlasiimasi, imminmodulator te-
rapotikler ve hedeflerin kesfi ile potansiyel agilarin etkinligi
ve glvenliginin belirlenmesi amaciyla SARS-CoV-2'ye yo-
nelik dogal, spesifik humoral ve hiicresel immin yanitlarin
dinamigi, fonksiyonu, 6zgulligu, frekansi ile immin bel-
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legin aydinlatiimasina yonelik yodun bir arastirma cabasi
mevcuttur. Bu derlemede SARS-CoV-2 ve COVID-19'a
yonelik COVID-19 pandemisinin baslangi¢ dénemin-
de yayinlanan bilimsel litaratir ve verilerin irdelenmesi
amaclanmistir.

COVID-19'un temel virolojik ve klinik &zellikleri
COVID-19 pandemisi Aralik 2019 sonlarinda Cin'in Hubei
eyaletindeki Wuhan kentinde acik hayvan pazar ile iligkili
progresif seyirli pnémoni benzeri solunum sendromlu va-
kalarin tanimlanmasi ile baglamistir (1). Ocak ayi basinda
Diinya Saglik Orgiitii (WHO) tarafindan pnémoni vakala-
rindan sorumlu etiyolojik etkenin bir coronaviris oldugu
rapor edilmesi sonrasi, uluslararasi virls taksonomi komi-
tesi coronavirls calisma grubu tarafindan virlse dair ula-
silan ilk sekans verileri uyarinca da salginin etiyolojik et-
keni Coronaviridae ailesi Sarbecovirus alt cinsi icerisinde
siniflandirilarak SARS-CoV-2 ve neden oldugu hastalikta
COVID-19 olarak adlandinlmistir (2).

SARS-CoV-2 primer bulas yolu solunum damlaciklari ile
yakin temas ve/ya bu damlaciklar ile kontamine esya/
ylzeyler ile temas sonrasi solunum mukozasi araciligiyla
inhalasyonu olmakla birlikte kismen hala tartismali olmak-
la birlikte dzellikle hastalarin tedavi ve izole edildigi oda
ve ¢evrenin hava ve yiizeylerinde yogun miktarlarda vi-
ris RNA'sinin varliginin tespit edilmesi nedeniyle virisiin
hava yoluyla da (bio-aerosol) bulasabilecegi rapor edil-
mektedir. Ozellikle enterik semptomlari olan COVID-19'lu
hastalardan fekal-oral yolunda SARS-CoV-2 enfeksiyonu
icin hentz net olmamakla birlikte alternatif bir bulas yolu
olabilecegdi rapor edilmektedir. SARS-CoV-2'nin enfekte
gebe anneden fetlse intrauterin ya da transplesantal bu-
lagina dair heniiz bir kanit gésterilmemistir (3-5).

COVID-19'da tahmini temel bulastirma katsayi orani (ba-
sic reproductive ratio;R0) ¢oklu degiskenlere bagli ola-
rak oldukca farkliliklar géstermekle birlikte genel olarak
2,2-3,9 arasinda oldugu éngoérilmektedir. Enfeksiyonun
semptomlar 6ncesi enkibasyon periyodu yaklasik 4-5
glin, semptomatik hastalarnn %97,5 de ise 11,5 gun iceri-
sinde klinik bulgular gézlemlenebilmektedir. Enfeksiyon,
hastalik ve dlime iliskin tim oran ve sayilar toplumlarin,
demografik, bilimsel, saglik alt yapi ve donamlari, ekono-
mik, sosyal ve kilturel &zellikleri, cevresel faktorler ile sal-
ginla micadele yontemleri ve izledikleri stratejilere gore
degiskenlik gosterebilmektedir (6). Enfeksiyon viris ile te-
mas sonrasi toplumun yaklasik %30-40'da asemptomatik,
%50-55'de hafif veya orta diizeyde, %12-15'de hastaneye
basvuruyu gerektiren, %8-10'da siddetli (ciddi pnédmoni
bulgulari ve solunum sikintisi), %2-4'de ise kritik (solunum
yetmezligi, septik sok ve/ya ¢oklu organ yetmezligi) has-
talik bulgular ile seyredebilmekte, konfirme vakalarda
olum orani %0,5-15, yas ve eslik eden komorbite (hiper-
tansiyon, kalp ve damar hastaliklan, diyabet, imminsip-
resyon vb) varligi hastaligin kota klinik prognozu ve 6lim

icin en 6nemli risk faktorleri olarak tanimlanmaktadir (7).
Tidm klinik bulgular acik olmamakla birlikte, COVID-19'un
major semptomu olan ates (>%80) ve kuru dkstirtk digin-
da hastaya ve viral enfeksiyonun dinamigi ve seyrine bag-
li olarak degisen oranlarda kas/eklem, sinir sistemi (bas
agrisi %53) ve sindirim sistemiyle (ishal %30, kusma ve
bulanti) iliskili cok yonli semptom araligina sahip oldugu
rapor edilmektedir (8).

SARS-CoV-2 enfeksiyonu, enfeksiyonun ilk birkag giini
stresince pik seviyelere varan ylksek viral yik sonrasi kisa
ve hizli bir disme ardindan degisken sirelerde devam
eden yavas bir klerens fazi ve finalde hizli bir eliminasyonu
kapsayan oldukga 6zgiin bir viral kinetik paternle karakte-
rize olup, ilk fazdan ikinci faza geciste viremin pik yaptidi
dénemdeki enfekte hiicrelerin total 6lim yogunlugu ve/
ya oraninin belirleyeci oldugu, viral klerensin viral yikin
yaklasik 10° kopya altina dismesi ile yavasladigi, cok ya-
vas artan sitolotik T hicre yanitinin 2-20 glin strebilen Ust
solunum sistemindeki enfekte hicrelerin eradikasyonunu
indukledigi, final yanitlarin gérilme zamaninin enfekte
bireye gore degistigi bununla birlikte nazofarenkste vi-
ral replikasyon sonlandiginda akciger ve diger anatomik
bolgelerde benzer sonuclara ulasilip ulasmayacaginin
ise acik olmadigi bildirilmistir (9). SARS-CoV-2'nin yuka-
rida belirtilen viral kinetigi ve viral yik ile hastalik siddeti
arasindaki pozitif korelasyona yonelik éngoriler baz ali-
narak yapilan matematiksel modellemeler uyarinca, po-
tansiyel anti-viral tedavi etkinligi (ve ayrica farmotiklerin in
vivo farmokolojik potensi ylksek kabil edildiginde) baz
alinarak uygulanan (remdesivir, hydroxychloroquine vb)
terapotikler ile nétralizan antikorlar ve hicresel immin-
terapétikleri iceren COVID-19'a yonelik erken baslangich
tedavilerin hastaligin kontroliinde yararli olabilecegi 6ne
strtlmektedir (10).

Hastalarda semptomlarin diizelmesi sonrasi ¢aligilan has-
ta gruplarina gore degisiklik géstermekle birlikte RT-PCR
ile tespit edilen viral RNA pozitifliginin 2.5 gln ile 6 hafta
arasinda ortalama iki hafta kadar devam edebildigi rapor
edilmekte, buna karsin hastalarda tespit edilen viral RNA
varliginin viral replikasyon varligi, viral persistanlik, viral
yayihm ve bulastiricilik ile iliskisi hentiz net olarak tanim-
lanmamakla birlikte hastalarda SARS-CoV-2 genomunun
varliginin gosterilmesinin, measles virls ile primer enfek-
siyon sonrasi viral immun yanitlarin ge¢ olusmasina para-
lel seyredebilen uzun sureli viral RNA varligina benzeyen
virls ve immunite arasindaki dinamiklerden kaynaklaniyor
olabilecegdi de ileri strtlmektedir (11, 12).

SARS-CoV-2'nin  etiyolojik etkeni oldugu COVID-19'lu
hastalarin dnemli bir kismi iyi bir prognoza sahip olmasina
karsin hastalarin bir kisminda hizla progresyon ve yiksek
mortalite ile seyredebilmektedir. Siddetli ve kritik vaka-
larin ¢oklu organ disfonkonsiyonu ve immin fonksiyon
bozuklugu ile karakterize olmasi, coklu akciger loblarinin
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tutulumu ve plevral eflzyon ile COVID-19'un siddetinin
iliskili olmasi, ileri yasin (>75) mortalite icin risk faktor olus-
turmasi COVID-19"a dair major veri ve gozlemleri olustur-
maktadir (13). Hastaligin en genel laboratuar bulgularinin
lenfopeni, ézellikle diger viral enfeksiyonlar ile karsilagti-
rildiginda COVID-19'a 6zgu ylksek CRP dizeyleri, serum
amiloid protein, Ure, kreatinin, sistatin C, direkt biltrubin,
AST, kolinesteraz artigl, ile karakterize oldugu, sekonder
enfeksiyonlu hastalarda prokalsitinonin dizeylerinin art-
t1g1, yogun bakim hastalarinda daha ylksek dizeylerde
protrombin zamani ve D-dimer varligi bu agidan hipo-
albimini, Lenfopeni, yiksek CRP, nétrafil/lenfosit oran,
ve LDH'I iceren laboratuar bulgularinin akut akciger ha-
sarinin siddetinin dngdrilmesinde prediktif degerlilige
sahip oldugu rapor edilmektedir. Monosit infiltrasyonu
ve endotel fonksiyon kaybini iceren ekstrensek koagtlas-
yon kaskadinin aktivasyonu ile iliskilendirilen sistemik ve
pulmoner trombozda trombositopeni ve yiksek D-dimer
dizeylerinin yogun tedavi alan COVID-19'lu hastalarda
koagulapati indikatori olabilecegi belirtilmistir (14, 15).

COVID-19'lu hastalarin bilgisayarli tomografi (BT) ile ya-
pilan radyolojik gérintilemesinde en yaygin bulgu daha
cok biletaral tutulumlu buzlu cam olarak adlandirilan be-
yaz lekeler iceren svilanin varligi ile karakterize olmakla
birlikte, BT ile yapilan radyolojik gérintileme, hasta ve
virUs arasindaki dinamik dengenin belirleyici oldugu akci-
Ger dokusu bazinda gelisen immin yanitlarin dizeyi, sid-
deti ve yogunlugu ile iliskili patolojik bulgular objektif, es
zamanli ve hizli yansitabilmesi nedeniyle 6zellikle RT-PCR
negatif klinik siphesi olan hastalarin klinik tanisinin des-
teklenmesi ile klinik izlem ve hastaligin progresyonunun
ongorilmesinde rutin klinik pratikte vazgecilmez bir tani
araci olarak kullanilmaktadir (16).

Akut respiratuar distres sendromu/Akut solunum sikinti-
st sendromu (ARDS) COVID-19'un en agir komplikasyo-
nu ve artan mortalite (81Gm) riski ile iliskili olup, dlimle
sonlanan vakalarin %70'nin nedeni ARDS iliskili solunum
yetmezligi, hastalik semptomlar sonrasi ARDS gelisme
slresi ortalama 8-9 giin, yogun bakim sonrasi élim or-
talama 7 giin, mortalite orani komorbiditesi olan yash ve
ARDS gelisenlerde daha yiksek, hastalarda ARDS ve/
ya kontrolstiz enflamatuvar yanitlar ile iligkili gelisebilen
sepsis/septik sok, kardiyak, hepatik ve bobrek hasarlarn
ile seyredebilen ¢oklu organ yetmezlikleri ve sekonder
enfeksiyonlar (bakteri ve fungal) ise COVID-19 vakalari-
nin %28'nin dlimine sebep olan diger komplikasyonlari
olusturmaktadir (17, 18).

COVID-19'da immmiinolojik spektrum

COVID-19'un imminpatogenezine iliskin bilimsel veri ve
bilgiler heniiz oldukga sinirli olmakla birlikte, SARS-CoV-
2'nin dogdal ve adaptif immnin yanitlan aktive edebil-
digi, buna karsin 6zellikle yasa paralel artan kontrolsiz
pro-enflamatuvar yanitlar ile kusurlu adaptif immun ya-

nitlarin lokal ve sistemik dizeyde doku hasarina neden
olabildigi, dolayisiyla hastalardaki hastalik siddeti ve di-
zeyinin viral enfeksiyonun ve konagin immun yanitlar ile
iliskili oldugu belirtilmektedir (19-21). Viral enfeksiyonla-
rin olusmasi igin virlsiin sentezledigi bir viral protein (li-
gand) araciligiyla konak hicre ylzeyinde yer alan hedef
reseptore baglanmasi ve hicre icine girmesi ilk ve en
kritik agamadir. SARS-CoV'ler spike proteinleri aralidiyla
insan havayolu, alveoler ve vaskiler endetotelyal hicre-
ler ile akciger makrofajlan Uzerinde eksprese edilen insan
anjiyotensin donustlrtct enzim 2'yi (human angioten-
sin-converting enzyme 2; hACE2) hedef reséptér olarak
kullanirlar. SARS-CoV ve SARS-CoV-2 S proteinleri ara-
sindaki sekans benzerliginin varligi ile yapilan yapisal ¢a-
lismalar ve biyokimyasal deneylerde SARS-CoV-2'nin yu-
zey spike glikoproteini (viral ligand) araciligiyla hACE2'yi
SARS-CoV'lere benzer sekilde hiicre girisi icin fonksiyonel
bir reseptdr olarak kullandigr gésterilmistir (22, 23).

ACE2 esansiyel hipertansiyonun olusumu ve seyrinde
kritik rolG olan renin anjiyotensin sisteminde anjiyoten-
sin Il Ang 1 ve Ang 9'a dénUstlrebilen, anjiyotensin Il'yi
ise Ang 1 ve Ang 7'ye degrade edebilen temel dizen-
leyicilerinden biri olup, insan genomunun X kromozomu
lizerinde lokalizedir. icerdigi 18 ekzon ile 850 aa'lik bir
protein kodlayan ACE2 insan akciger, kardiyovaskdler, re-
nal ve gastrointestinal dokulari ile testislerde de ekspre-
se edilir. Gergeklestirilen in vivo hayvan calismalarinda;
ACE2'nin anjiyotensin II'nin (Agnll) sentezinde rol alan
ACE fonksiyonu lzerinde dengeliyici, sentez edilen Ag-
nll'nin de Agnll reseptdr | (AT1TR) iliskili vaskiler perme-
abilite artigi ve siddetli akut akciger hasarina neden ola-
bilen patolojik etkilerini ise Agnll sentezini negatif yénde
dizenleyerek sinirlandirabilme etkinligine sahip oldugu,
buna karsin SARS-CoV spike proteininin ACE2'ye baglan-
masinin ACE2 ekspresyonunun azalmasina neden olarak
ACE2'nin akciger Uzerindeki koruyucu fonksiyonlarinin
kaybina bununda SARS-CoV iliskili gelisen akciger fizyo-
patolojileri Gzerinde etkili olabilecegdi 6ne sirilmektedir
(24, 25).

COVID-19'da dogal immiin yanitlar

SARS-CoV-2'de iceren sitopatik virlsler enfekte ettikleri
hicre ve viris replikasyon siklistndn bir kismini gercek-
lestirdikleri dokunun hasarini ve 6limind indikleyebi-
lirler . SARS-CoV'le enfekte hastalarda hava yolu epitel
hicrelerinin viral enfeksiyonu ve viral replikasyon varligi-
nin virUs iligkili pyroptozis (pirojenik apoptozis; kaspaz-1
bagiml programli hicre 6limd) ile vaskiler sizintiya ne-
den olabildigi gosterilmistir. Pyroptozis daha cok sito-
patik virisler ve endojen hasar sinyalleri ile iliskili yiksek
enflamasyonla karakterize programli hicre 6lima for-
mudur. SARS-CoV'ler ile iliskili pyroptizis sonucu IL-1p'in
oncllik ettigi proenflamatuvar yanitlar tetiklenebilmek-
tedir (26, 27). Alveoler epitelyum ve makrojalarin patern
taniyan reseptorleri (PRRs; Pattern recognition receptors)
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aracilidiyla patojen ve hasar iliskili molekiler paternleri
(Pathogen-associated molecular patterns, PAMPs ve Da-
mage-associated molecular patterns, DAMPs) tanimasi
sonucu sentezlenen sitokin ve kemokinler araciligiyla Th1
yanitlarinin farklilasmasi ile nétrofilden ziyade monosit ve
lenfositlerden olugan immin hicrelerin kandan enfeksi-
yon alanina gé¢l akciger enfeksiyonunun ve immin ya-
nitlarin kontroliine imkan saglar, ayrica olusan bu immin
patern COVID-19'lu hastalarnin %80'de gdzlemlenen nét-
rofil-lenfosit oranindaki artisi destekler niteliktedir (28).

Buna kargin COVID-19 &zellikle siddetli solunum yetmezli-
Ji olan hastalarda immdiin fonksiyon bozuklugunun ézgiin
bir paterni ile karakterize olup, bu acidan hastalarda ya
makrofaj aktivasyon sendromu ya da CD4 ve CD19 lenfo-
sit ve dogal 6lduriict (natural killer; NK) hicrelerin yogun
azaliminin eslik ettigi ¢cok dustk diizeylerde insan |6kosit
antijen-DR (human leukocyte antigen; HLA-DR) ekspres-
yonunun gozlemlendigi, sirkilasyondaki monositler tara-
findan surekli (kesintisiz) TNFa ve IL-6 sentezi hastaligin
bakteriyel sepsis veya influenzadan ayirici karakteristigini
olusturdugu, nihayetinde siddetli COVID-19'da gozle-
nen immin fonksiyon bozuklugunun bu ézgiin paterni,
hiper-enflamasyon ve kesintisiz sitokin Gretimi (hiper sito-
kinemi, sitokin/kemokin firtinasi sendromu) ile iligkili IL-6
aracili digtik HLA-DR ekspresyonu ve lenfopeni ile karak-
terize immin bir patern sergilemektedir. Bu agcidan CO-
VID-19'lu hastalarda yiksek serum IL-6 dlzeylerinin (>80
pg/ml) solunum yetmezligi gelisme riskinin belirlenme-
sinde prognostik degerlilige sahip bir biyobelirte¢ olarak
kullanilmast ile yine klinik seyri agir olan hastalarda IL-6
reseptorl hedef alan monoklonal antikor uygulamalarini
yararl olabilecedi de rapor edilmistir (21, 29-31).

Siddetli COVID-19" lu hastalarin cogunda sitokin firtina-
sini karakterize eden IL-1B, IL-2, IL-8, IL-17, G- CSF, GM-
CSF, IP10, MCP1, MIP1a (CCL3) ve TNF-a gibi pro-enfla-
matuvar immun belirteclerin serum dizeylerinde dnemli
dizeylerde artis gdzlenmektedir. Siddetli COVID-19'un
yonetiminde hiper sitokinemi nedeniyle sepsis tedavi
protokolleri benimsenmekle birlikte hastalik D-dimer ar-
tigi ve karaciger islev bozukluklarinin eslik ettigi lenfosi-
topeni ile seyredebilen farkli bir patern sergileyebilmek-
tedir. Bu agidan in vitro dizeyde yapilan bir calismada
SARS-CoV-2'nin ACE2 eksprese eden T hiicrelerine spike
protein aracili membran fluzyonu araciigyla girerek, T
hicrelerinde abortif bir enfeksiyona neden olabildiginin
ve ayrica T hucrelerinde apoptozu indikleyebildiginin
gosterilmesinin hastalarda gozlemlenen lenfositopeniy-
le iligkili olabilecegi rapor edilmistir (32). Proenfamatuvar
sitokin yanit dizeylerinde ylkselme sok, kalp, bobrek
ve karacigerde doku hasari ile solunum ve coklu organ
yetmezligine neden olabilmekte; hiper sitokineminin ay-
rica, notrofillerin ve makrofajlarin yogun infiltrasyonu ile
alveolar duvarlarin yaygin kalinlasmasi ve hiyalin memb-
ranlarin olusumu ile karakterize yaygin alveoler hasara yol

acan pulmoner patolojiler ile iliskili olmasi élen hastalar-
da dalak atrofisi ve lenf nodu nekrozlari ile mikrovaskiler
pulmoner trombozis ile karakterize progresif endotelyal
tromboenflamatuvar sendrom ile iliskili klinopatolojik veri
ve gézlemler COVID-19 immunopatogenezinde enflamu-
tavar reaksiyonlarin ve sitokinlerin rolint destekler nite-
liktedir (19, 33). Buna karsin sitokin firtinasi (hiper sitokine-
mi) dis uyarana (yabanci/tehlikeli) karsi verilen abartili bir
immin yanit olup, patogenezi ve mekanizmalar oldukca
komplekstir. SARS-CoV-2'nin hangi mekanizmalar araci-
higiyla anormal sitokin yanitlarini indikledigi henliz tam
olarak aydinlatilmamistir. Ayrica insan patojenik corona-
virislerin imminpatogenezinde sitokinlerin roliine dair
bilimsel veriler SARS-CoV-2 digindaki coronavirsler ile
yapilan ¢aligmalar kapsamaktadir.

interferonlar (IFN) potent antiviral sitokinler olup viral
infeksiyonlara karsi dogal ve adaptif immin yanitlarin
regllasyonunda kritik rol oynarlar buna karsin bir cok vi-
ris IFN’larin antiviral etkilerini sinirlayabilen ve modile
edebilen spesifik mekanizmalara sahiptir. Her hangi bir
antijene karsl edinsel immin yanitlarin olusmasi ve di-
zenlenmesinde, kritik asama olan T hicre aktivasyonu
icin, o antijene spesifik THR (T hiicre reseptor) tagiyan T
lenfosit ve MHC uygunlugunun (sinyal 1) gerekli oldugu
bilinmektedir; ayrica T lenfositlerin ASH'ler (Antijen su-
nucu hlcre) tarafindan yardimci sinyaller ile uyarilmasi
(sinyal 2, ko-stimulasyon) gereklidir. Her iki sinyal iletisinin
saglanmasi icin gerekli olan ASH aktivasyonu, TLR'ler (Toll
Like Receptor) basta olmak Uzere, patern taniyan resep-
torlerin (PRR) yabanci/tehlike'ye iliskin molekiler patern-
leri (PAMP, DAMP) tanimalari ile baglar. Bu nedenle, s6z
konusu bu sinyal ve reseptorlerlerin aktivasyon ve kont-
rollinde gdrev alan cesitli protein, sitokin ve molekdillerin
(TLR, MYD88, TRIF, kompleman, IL-1, IL-6 ve Tip | IFN'lar
gibi) fizyolojik dizeylerindeki anomalilerin de imminpa-
tolojilerin olusmasinda rol oynadigr bilinmektedir (34).

SARS-CoV-2 diger CoV'ler gibi immin sistem tarafindan
hiicre disi ve endozomal TLR'ler ile sitozolik RIG-I benzeri
resptorleri (RLR) iceren PRR aracilidiyla taninabilmektedir.
Aktive olan PRR’ler ise bir sonraki asamada tip | ve Ill IFN
ile proenflamatuvar sitokinlerin sentezi icin gerekli mole-
kuler sinyal yolaklarini indikleyerek antiviral dogal immin
yanitlari baslatir. Basta tip | IFN olmak Uzere sentezlenen
sitokinler ise 6zellikle viral replikasyonun inhibisyonu ara-
ciligiyla enfeksiyonun kontroltnde kritik rol oynarlar. Buna
karsin CoV'ler sentezledikleri yapisal ve non-yapisal viral
proteinleri araciigiyla gerek TLR aktivasyonunu gerekse
sitokin sentezinde rol alan sinyal yolaklarini farkli agsama-
lardan antagonize ederek, hem bu yanitlarin olusmasini
inhibe etmekte hem de kendine karsi olusacak immun
yanitlardan kaginabilmektedir (35).

Basta viral enfeksiyonlar olmak Uzere organizmanin ekzo-
jen ya da endojen herhangi bir nedenle, dogal ve kazanil-
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mig immdan yanitlarini aktive etmek amaciyla, ASH'ler tize-
rinde eksprese olan PRR'lerin, bir dizi sinyal iletisi sonucu
adaptor proteinler ile etkilesimi, Tip1 IFN’larin sentezinde
ilk basamag olusturur, bu amacla hiicre icinde sentezle-
necek IFN'lar icin, NF-x3 ve IRF'lerin (IFN duzenliyici fak-
torler; IFN regulatory factor) PRR'lerce aktive olan, TRIF
(TIR domain-containing adaptor inducing IFN-), TRAM
(TRIF-related adaptor molecule), TRAF (Tumour necrosis
factor (TNF) receptor-associated factor), TANK (TRAF fa-
mily member-associated NF-kB activator), NAP1 (NF-kB
activating kinase-associated protein1), RIP (Receptor-inte-
racting protein), TAK (Transforming growth factor b-acti-
vated kinase), IKK kompleksi a/¢ (inhibitory kinase-a/e, IKK
complex), TAB2, TAB3 (TAK1-binding proteins 2 and 3),
IRAKT (Interleukin-1 receptor-associated kinase1), ve 6zel-
likle MyD88 (Myeloid differentiation factor 88) gibi kritik
oneme sahip bir dizi adaptor proteinin sinyal iletisi sonu-
cu uyariimalari s6z konusudur, sonraki asamada gercgekle-
sen, molekdllerin fosforilizasyonu ve dimerizasyonu islemi
sonucu, uyari nikleusa gecerek IFN genlerinin promoter
bélgelerindeki c-jun/ATF-2'ye baglanmasi; IFN sentezin-
de rol alan genlerin transkripsiyonunu baslatir. Sentezle-
nen tip-1 IFN'larin, imminolojik etkinlige sahip molekdil
ve proteinlerini sentezletmesi ise, IFN'larin, reseptorlerine
(IFNa/B receptor IFNAR, IFNAR1 ve IFNAR2) baglanarak,
STAT1 ve STAT2 gibi hiicre igi sinyal ileti ve transkripsiyo-
nel aktivitorlerinin (signal transducers and activators of
transcription) fosforolize olmasini gerektirir (36).

SARS-CoV'ler  Uzerinde yapilan calismalarda da
SARS-CoV'lerin yapisal ve yapisal olmayan proteinleri
aracihdiyla IFN yanitlarini antagonize edebildigi gos-
terilmistir. SARS-CoV'ler arasindaki genom ve protein
benzerligi nedeniyle, SARS-CoV-2'nin de SARS-CoV'lere
benzer sekilde, viral RNA'nin PRR’ler tarafindan tanin-
masinin engellenmesi, nlkleer faktér kB kinaz altlnit-g
(IKKe) inhibitor / TBK1 (TANK-binding kinase 1), TRAF3
ve IRF3 aracilidiyla PRR sinyalarinin engellenmesi, STAT1
aracili IFN sinyal yolaklari iletisinin engellenmesi, mRNA
degradasyonun tesviki ve konak protein translasyonunun
inhibisyonunun iceren farkl asamalarda IFN sinyal yolak-
larinin antagonize edebilecedi 6ngodrilmektedir. Ayrica
IFN yanitlar Uzerindeki bu antagonist etkinin viral rep-
likasyonda artisa katkida bulunarak daha fazla pirojenin
saliniminin indiklemesine dolayisyla pyroapoptozis iliskili
anormal enflamatuvar yanitlarin artisina neden olabilece-
gi de belirtilmektedir (20, 35-38).

Konvansiyonel, monosit ve plazmosit kaynakli dentritik
hicreler (DC) ile makrofajlar iceren miyeloid hicreler
aracili mukozal immin yanitlardaki regilasyon kaybinin
da COVID-19'lu hastalarda ARDS, sitokenemi firtinasi
ve lenfositopeni ile iliskili patolojilerin olusmasina kat-
ki sagladigi ongorilmektedir. Dodal lenfoid hicrelerin
Sitokin Gretimi ve sitotoksiteden sorumlu sitotoksik do-
Jal oldurict hicrelerin (natural killer; NK) COVID-19'da

hastalik siddetine parelel olarak azaldigi ve mekanzima-
lari net olmamakla birlikte aktivasyon ve immnin efektor
fonksiyonlarinin bozuldugu rapor edilmektedir. Sitokin
dizeylerinde artisi ile birlikte periferal CD4+T ve CD8+T
hicre kaybi sonucu gelisebilen lenfopeni dizeyleri ile
COVID-19 iligkili hastalik siddeti ve mortalite arasindaki
korelasyon hastaligin en tipik bulgularindan birini olustur-
maktadir. COVID-19'li hastalarda lenfosit hiicre kaybinin
IL-6 ve Fas-FasL etkilesimi ile iliskili olabilecedi ileri stril-
mektedir (39, 40).

COVID-19'da adaptif immiin yanitlar ve immiinpato-
lojiler

COVID-19'lu hastalarda viral N, M ve S protein immu-
nepitoplarina karsi gerek IFN-y ELISPOT y&ntemiyle ge-
rekse Tseq analizleride SARS-CoV-2'ye spepsifik T hiicre
yanitlarinin varligr gésterilmistir. Hastalik siddeti yiksek
COVID-19 hastalarinda GM-CSF CD4+T (Granulocyte
colony-stimulating factor) hicrelerinin artigi buna karsgin
Treg ve v8-T hicrelerinin ise azalmasi yonelik bulgular,
T hicrelerinin hiperenflamasyona katki sagladigr yonin-
de degerlendirilmektedir. COVID-19'lu hastalarda HLA-
DR, CD38, CD69, CD25, CD44 ve Ki-67 ekspresyonu ile
karakterize T hicre yanitlarn varligr bildirilmesine karsin
T hicre spesifik fenotipik ve fonksiyonel degisimlerin
hastalikla iligkisi henliz net olarak bilinmemektedir. Has-
taligin siddetinden bagimsiz olarak CD8T hicrelerinin
CDAT hucrelere gore daha aktif oldugu ve T hucrelerin
fonksiyonel inaktivasyonu (eylemsizlik) ile iligkili PD-1
pogramli hicre dlimi proteini-1) ekspresyon dizeylerin
prodramal dénemden semptomatik faza gecerken artti-
&1 gosterilmistir (28, 41-43). Ozellikle kritik ve klinik seyri
siddetli olan hastalarda OX-40, CD137 CTLA-4.TIGIT ve
NKG2a gibi ko-stimilator ve ko-inhibitor molekdllerin
ekspresyon dizeylerinde arti, CD28*CD8T hlcrelerde
azalma, PD-1+/TIM3+ CD8 T huicrelerin frekansinda artis
ve bu markerlerin buytk kisminin ekspresyon duizeyleri-
nin CD4T hicrelerinden ziyade CD8T hucrelerinde daha
yUksek duzeyde olmasi, CDAT ve CD8T hicrelerinin
coklu immun fonksiyonlarinda kayip ve bozulmaya dair
veri ve gozlemler, COVID-19'da olasilikla ylksek viral yik
artisina maruziyetin de etkisiyle T hiicre immin efektor
fonksiyonlarinda inaktivasyon ve/ya etkisizlige isaret et-
mektedir (28, 44).

Surekli enflamatuar hiicre infiltrasyonu, viristen kaynakla-
nan direkt hasara ek olarak, proteazlarin ve reaktif oksijen
tdrlerinin asin salgilanmasiyla akcigerde olusan hasara
aracilik edebilmekte, ayrica yaygin alveolar eksuda ve
deskuamasyon, hiyalin membran olusumu ve pulmoner
o6dem varligi yaygin alveoler hasara neden olarak, akci-
Jerde gaz degisim etkinliginin sinirlanmasina buda ok-
sijen satlrasyonunun dismesi ve solunum glgliglne
neden olarak akcigeri ayrica sekonder enfeksiyonlara
karsi daha duyarli hale getirebilmektedir. ileri yas CO-
VID-19'da hastalik siddeti ve 6limle sonuclanan kéti
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prognoz icin en blylk risk faktoridir. Mekanizmalari he-
niz tam olarak bilinmemekle birlikte yasla birlikte latent
viral enfeksiyonlarin reaktivasyonu ile salinan endojen
hasar (tehlike) iliskili ligandlarin (sinyal) artiginin stirekli ve
artan PRR aktivasyonuna neden olmasi sonucu bazal di-
zeyde kronik enflamasyonunun indiklendigi buna paralel
olarak da yasl bireylerde 6ltim ve 6zirlilik ile korelasyon
gosteren IL6 gibi proenflamatuvar sitokinler ile pihtilagma
faktorleri ve akut faz reaktanlarinin seviyesinin artiginin za-
manla dogal immun sistemin hicresel fonksiyonlarini ve
regllasyonunun bozdugu hipotez edilmektedir (45).

SARS-CoV-2 enfeksiyonuna karsi gelisen antikor yanitla-
rinin dogasi ve slresi henlz net olarak bilinmemektedir.
Coronavirlslere karsi antikor yanitlari genellikle hastalik
belirtilerini izleyen 2-3. hafta sonrasi gelismekte ortalama
8. ginden sonra artarak 14. giinde pik yapmakta buna
karsin hastalar arasinda énemli farkliliklar gézlemlenebil-
mektedir. Anti-SARS-CoV-2 antikorlarinin kinetigini de-
Jerlendirmek icin heniiz cok erken olmak birlikte 6nci
caligmalarda anti-SARS-CoV-2 antikorlari igin serokonver-
siyon zamani nétralizan antikorlar, IgM ve IgG icin sira-
siyla 11, 12 ve 14 gin olarak rapor edilmektedir. Cogu
viral solunum yolu enfeksiyonu etkenine benzer sekilde
coronavirlslerde enfekte bireyde tam olmayan kismi ba-
Jisikliga neden olabilecedi, fakat kismi bagisikligin yasli
bireylerde viral solunum yolu reenfeksiyonlarinin daha
siddetli seyretmesine neden olabilecedi de hipotez edil-
mektedir. ileri yasi olan COVID-19'lu hastalarda daha er-
ken ve ylksek titrede anitkor yanitlarinin varligi ve hastalik
siddetinin artsina dair gdzlemler endemik CoV'lere karsi
bu kisilerde dnceden var olan antikorlarin abartili immn
yanitlar ve ilskili patolojilerin olusmasinda etkili olabile-
cegi yonindeki yaklasimi pekistirmektedir (46). Antikor
varligi ve immun hicrelerin enfeksiyonu yoluyla hastaligin
siddetinin artigi arasindaki baglanti agik olmamakla bir-
likte artan hastalik siddeti Uzerinde oto reaktif (immin)
yanitlarin roll olabilecedi de éne sirtlmektedir. Uzun su-
reli doku yikimi konak proteinlerin T ve B hicrelerine su-
numunda artisa neden olabilecedi bunun da kendinden
olana (epitope spreading; epitop spesifitesinin zamanla
genislemesi/cesitlenmesi, molecular mimicry; molekiler
benzerlik vb) karsi adaptif immin yanitlarin gelismesi ile
sonuclanarak, doku hasarina direkt katkida bulunabilece-
Ji yoninde 6ngériler bulunmaktadir (47).

COVID-19'da terapétik yaklagimlar

COVID-19'lu hastalarin tedavisi amaciyla SARS-CoV-2'ye
karsl antiviral, COVID-19 ile iligkili enflamatuvar yanitla-
rin kontroli ve imminmodulasyon amaciyla daha dnceki
insan SARS-CoV ve diger viral enfeksiyonlarina dayanan
deneyimlerinden hareketle potansiyel tedavi etkinli-
Ji olabilecegdi 6ngorilen; genis spektrumlu viral fizyon
blokeri arbidol (umifenovir), anti-HIV proteaz inhibitérleri
lopinavir/ritonavir (LPV/r),RNA bagimli RNA polimeraz
(RdRp) inhibitérleri favipiravir ve remdesiviri iceren anti-

viral tedaviler, virGsin reseptor iliskili glikozilasyonunun
onlenmesi ve endozamal pH'in artigi Gzerinden viral gi-
risin engellenmesi ek olarak otofajinin azaltiimasi, Toll
benzeri reseptdr (TLR) sinyallerinin blokaji ve sitokin sen-
tezinin azaltiimasina yonelik antiviral ve imminduzenliyici
etkinligi olabilecigi 6ngdrilen Chloroquine/Hydroxychlo-
roquine, kortikosteroid tedavileri, IL-1 ailesi (IL-1p, IL-18
ve IL-33) antagonistleri, IL-6 antagonistleri, IFN-A, TNF
blokerleri, IFN-af inhibitorlerini iceren sitokin tedavileri,
intravendz immninoglobin (IVIG), klorokin, ulinastatin,
kok hicre tedavileri ve kan purifikasyon tedavileri, ile on-
celikle oksijen destek tedavileri ve trombozis profilaksileri
diger klinik endikasyonlara yonelik spesifik ve/ya destek
tedavileri ile sekonder bakreriyel enfeksiyonlarin profi-
laksisi ve/ya tedavisi amaciyla makrolid grubu yada diger
antibakterisidal ve/ya endikasyon uyarinca diger kemo-
terapotikler klinik pratikte kullanilabilmektedir (19,48-50).

COVID-19 salgini ve bu salginin mevcut bilimsel veriler
uyarinca etiyolojik etkeni oldugu kabul edilen SARS-CoV-
2'ye dair istisnalar hari¢ hemen c¢ogu bilimsel ve klinik
dizeydeki veri ve dngérilerin gegmise dayali veri ve de-
neyimler temelinde sekillendigini bu nedenle de dogasi
geregi basta bilimsel ve klinik agidan hemen her diizeyde
yeni duruma iliskin bilgi ve deneyim eksikligi nedeniyle
bir ara dénem ve buna iliskin coklu komplikasyonlar ya-
sanmakta oldugu dolayisiyla yasanmakta olan bu yeni
salgin hakkinda hemen her yoéniyle mevcut bilgi, veri ve
gozlemlerin zaman icerisinde degisme ve yenilenme po-
tansiyeli tagidigini belirtmek gerekir. Ozetle COVID-19'da
bagdisik yanitlarin virls, enfekte bireyin fizyolojik, genetik
ve immunogenetik 6zellikleri ile cevresel faktorlerin kar-
sihiklr etkilesimi ile sekillenen hastalarin cogunda enfeksi-
yonunun kontrol altina alinmasina imkan verebilen buna
karsin zayif antikor yanitlar ile karakterize immun yanitlar-
dan &zellikle kronik enflamasyon ve/ya immin yetmezlik
gibi komorbiditelerin eslik ettigi daha ¢ok yasl kisilerde
ise immun fonksiyon bozuklugu sonucu ani ve hizla geli-
sen yogun enflamasyon ve sitokinemi firtinasi ile karak-
terize, pulmoner trombozis ile sonuglanabilen genis bir
yelpazeyi icerebilmektedir.

Oniimiizdeki dénemde COVID-19'a yénelik bireysel dii-
zeyde enfeksiyona duyarlilik, dogal immunite, antikorlarin
fonksiyonu ve kinetidi ile koruyuculuk duizeyi ve suresi, T
hicre ve B hicre immin yanitlarin dinamiginin anlasilma-
sina yonelik bilimsel ¢alisma ve sireclerin hem asilama
hem de pandemi ile miicadelede daha etkin stretajilerin
gelistirilmesine katki saglamasi beklenir. Sonu¢ olarak
COVID-19 oldukga 6zgiin virolojik, klinik ve immtinolojik
karakteristik ozelliklere sahip olup, enfeksiyonun olugu-
mu, seyri ve sonuglan virlse, enfekte bireye ve cevresel
faktorlerin (demografik, diger hastaliklar, risk faktorleri,
sosyal, ekonomik ve kilturel dizey vb) karsilikli etkilegimi
temelinde sekillenebilmektedir: Dolayisiyla mevcut salgi-
nin her yoéniyle ucu acik ve buglinden éngérilemeyebilir
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olasi sonuclan olabilecedi ihtimali dikkate alinarak ger-
ceklestirilecek ihtiyatl karar ve uygulamalarin yasamsal
onem tasidigi aciktir.
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BZET

Nérogenez, yeni néronlarin olustugu biyolojik bir strectir. No-
ral kék hicreler, embriyogenez sirasinda, merkezi sinir sistemini
olusturacak olgun néronlar halinde cogalir, gé¢ eder ve farkli-
lagir. Proliferasyonun, farklilasmanin ve yer degistirmenin ardin-
dan, egzersiz ile dentat girusda yeni dogan néronlarin hipokam-
pusun sinirsel devrelerine ve bellek konsolidasyonu ve 6grenme
icin dnemli olan beyin bdélgelerine yerlestigi kanitlanmistir. Eg-
zersiz esnasinda ve sonrasinda “Egzersiz kaynakli nérogenezi te-
tikleyen faktériin”, son yayinlarda beyin kaynakl nérotrofik faktor
(brain-derived neurotrophic factor-BDNF) adli bir molekil oldu-
Junun on planda tutuldugu goérilmektedir. Nérotrofin ailesinin
bir Gyesi olan BDNF, proliferasyon, farklilagma, olgunlagma ve
hayatta kalma dahil olmak Uzere nérogenezden sorumlu bircok
fonksiyon icin hayati éneme sahiptir. BDNF'nin yani sira nérop-
lastisite ve hipokampal nérogenezde insiilin Benzeri Biyiime
Faktoru-1 (IGF-1), Fibroblast Buyime Faktéri-2 (FGF-2), Vaski-
ler-Endotelyal Biylime Faktorl (VEGF) gibi sinyal yolaklarinin da
etkili oldugu gosterilmistir. Fiziksel aktivitelerde en fazla etkile-
nen beyin bdlgesi hipokampus bolgesidir. Aerobik egzersizlerin,
dzellikle de asinya kagmadan yapildiginda, insanlarin hipokam-
pus boyutunda ve fonksiyonlarinda anlamli artiglara neden oldu-
Ju tespit edilmistir. Egzersizin bir stres haline dénustlirilmemesi
onemlidir. Stres hipotalamo-hipofiz-adrenal korteks ekseninde
glikokortikoid salinimini artirarak nérogenezi baskilamakta, yeni
néron olusumuna engel olmaktadir. istemli yapilan egzersizler
bile belirli bir seviyenin tzerinde olursa, tiketici hale geldiginde
yine ayni mekanizma ile nérogenezi engellemektedir. Bu neden-
le egzersizin kisiye 6zel olmasi ve tikenmeye neden olacak ka-
dar olmamasi dnemlidir.

Anahtar Kelimeler: Nérogenez, egzersiz, beyin kaynakli nérot-
rofik faktor

ABSTRACT

Neurogenesis is a biological process characterized by the for-
mation of new neurons. During embryogenesis, neural stem
cells multiply, migrate, and differentiate into mature neurons
that will eventually form the central nervous system. After pro-
liferation, differentiation, and displacement, it has been proven
that, during exercise, new neurons in the dentate gyrus settle in
the neural circuits of the hippocampus and brain areas that are
important for memory consolidation and learning. During and
after exercise, the triggering factor for exercise-induced neuro-
genesis is a molecule called brain-derived neurotrophic factor,
also known as BDNF in recent publications. Being a member
of the neurotrophin family, BDNF is vital for many functions in-
volved in neurogenesis, including proliferation, differentiation,
maturation, and survival. Besides BDNF, signal pathways mol-
ecules, such as insulin-like growth factor-1 (IGF-1), fibroblast
growth factor 2 (FGF-2), and vascular endothelial growth factor
(VEGF), have also proven to be effective in neuroplasticity and
hippocampal neurogenesis. During physical activities, the most
affected brain region is the hippocampus. Aerobic exercises
have been found to significantly increase the size and function
of the human hippocampus, especially when performed with
moderate exercise; it is important to ensure that the exercise is
not stressful. Stress suppresses neurogenesis by increasing the
release of glucocorticoids in the hypothalamic—pituitary—adrenal
axis and thus prevents the formation of new neurons. If voluntary
exercise exceeds a certain threshold and become exhaustion,
neurogenesis is prevented via the same mechanism. Therefore,
it is important that exercise is done according to each person’s
ability and should not cause exhaustion.

Keywords: Neurogenesis, exercise, brain induced neurotrophic
factor (BDNF Protein)
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GiRiS

Norobilim alaninda son yillarda blyik bir heyecan yasan-
maktadir. Arastirmalar sonucu elde edilen bulgular yil-
lardir bir dogma haline gelmis olan sinir hiicreleri yasam
boyu kendini yenilemez bilgisinin tartigilmasina, hatta son
yayinlarla beyinde yeni néronlarin olustugunun ortaya ko-
nulmasi ile bu goérisin rafa kalkmasina neden olmustur
(1). Bu konu ile ilgili farkli arastirmalar; mizik aleti calmak,
muzik dinlemek, zihinsel faaliyetlerde bulunmak gibi eg-
zersiz digi faktorlerin yani sira, 6zellikle aerobik egzersiz-
lerin belirgin nérogeneze yol acabildigini gostermistir (2).

Egzersizin sagligimiz Gzerindeki olumlu etkileri sayisiz ¢ca-
lisma ile ortaya konulmustur. Kardiyovaskiler hastaliklar-
dan, diyabeti énlemeye, obeziteden bagisiklik sistemini
glglendirmeye kadar bir ¢ok alanda olduk¢a énemli et-
kileri bulunmaktadir (3). Hatta egzersiz kronik hastaliklara
gidise engel olabildigi gibi, olusmus olan kronik hastaligin
kotlye gidisini geciktirmekte, siddetinin azalmasina ne-
den olmaktadir. Egzersiz, fiziksel dayanikliigr artirma, ya-
sam siresini ve kalitesini arttirma gibi 6nemli bir potansi-
yele sahiptir. Ayni zamanda cesitli fiziksel rahatsizliklar icin
profilaktik ve iyilestirici dnlem olarak kullanilmaktadir (4, 5).

Belki de egzersizin arkasindaki en buytk gizem sinir re-
jenerasyonu, kortikal plastisite ve biligsel gliclendirme ile
ilgilidir (6). Yeni olusan néronlarin ozellikle Hipokampus
bolgesinde ve Dentat Girus bdlgesinde olmasi, unutkan-
ligin, demansin da bu bdlgeden basladigi disinildi-
Junde oldukga heyecan vericidir.

Egzersiz ve nérogenez

Norobilim alanindaki genel goris néronal gelisimin 6zel-
likle 8-9 yaslarina kadar hizla, 18 yasina kadar daha ya-
vas devam ettigi ve bundan sonra yeni néron olusmadigi
seklindedir. Bu paradigma nihayet 20. ylzyilin ikinci ya-
nsinda kemirgenlerin (7), primatlarin (8) ve insanlarin (9)
beyinlerinde olgun néronlarin kesfine olanak taniyan yeni
yontem ve tekniklerin ortaya cikmasi ile degismistir. Bu
beklenmedik sonu¢ (dogma) beyindeki néronlarin sayisi-
nin dogumdan sonra duragan kaldigina ve sadece sayila-
rin azalmasi olasiliginin ortaya ¢iktigina inanildidi bir za-
manda ortaya ¢ikmistir. Son yillarda nérobilim alanindaki
en 6nemli gelismelerden biri (6zellikle néral rejenerasyon
ve plastisite ile ilgili olarak), kosu egzersizlerinin farelerin
dentat giruslarinda nérogenezi harekete gecirdiklerinin
ilk kez kanitlanmasi ile olmustur (10-12).

Noérogenez, yeni néronlarin olustugu biyolojik bir strectir
(13). Noral kok hicreler, embriyogenez sirasinda, merkezi
sinir sistemini olusturacak olgun ndronlar halinde ¢cogalr,
goc eder ve farklilasir (14). Proliferasyonun, farklilagmanin
ve yer degistirmenin ardindan, egzersiz ile dentat girusda
yeni dogan néronlarin hipokampusun sinirsel devrelerine
ve bellek konsolidasyonu ve égrenme icin dnemli olan
beyin bolgelerine yerlestigi kanitlanmistir (15).

Egzersiz esnasinda insan beyninde sadece Uc farkli ve
spesifik nérogenik alanda nérogenez olustugu ortaya ¢ik-
mistir (16): Hipokampal olusum (HF), lateral ventrikillerin
subventrikiler bélgesi (SVZ) ve striatum.

Egzersiz esnasinda ve sonrasinda “Egzersiz kaynakli
norogenezi tetikleyen nedir?” Bu soru hala tam olarak
aciklanamamis olmasina ragmen son zamanlarda yayinla-
nan makaleler beyin kaynakli nérotrofik faktor (brain-deri-
ved neurotrophic factor-BDNF) adli bir molekili 6n plan-
da tutmaktadir (17, 18). Norotrofin ailesinin bir Gyesi olan
BDNF, proliferasyon, farklilasma, olgunlagsma ve hayatta
kalma dahil olmak Gzere nérogenezden sorumlu bir¢ok
fonksiyon igin hayati dneme sahiptir. BDNF'nin yani sira
noroplastisite ve hipokampal nérogenezde insiilin Ben-
zeri BlyUme Faktori-1 (IGF-1), Fibroblast Buylime Fakto-
ri-2 (FGF-2), Vaskiler-Endotelyal Blylme Faktori (VEGF)
gibi sinyal yolaklarinin da etkili oldugu gdsterilmistir (19).

Ergenlerde egzersiz yogunlugunun ve BDNF'nin bellek
Uzerindeki etkilerini incelemek icin yapilmis olan bir calig-
mada (20), 12 haftalik egzersiz sonucunda, beyin dokusu
oksijenasyonu ve beslenmesinde artiglar, BDNF'deki artis-
lar ve bellekte gelismeler oldugunu ortaya konulmustur.

Yeni bir meta-analiz, akut egzersize yanit olarak egzersiz
yogunlugu ve periferal BDNF konsantrasyonlari arasinda
bir doz-etki iligskisini géstermektedir (21). Jeon ve Ha'nin
calismalari da bu sonucu desteklemektedir. Jeon ve Ha
(20) yaptiklar bir calismalarinda, cesitli yogunluklardaki
aerobik egzersizlerin serum BDNF, insilin benzeri bi-
yime faktori-1 (IGF-1), kortizol dizeyleri ve ergenlerin
calisma bellegdi Uzerindeki etkilerini incelemeyi amag-
lamistir. Arastirmacilar, erkek ortaokul &grencilerinden
(n=40) olusan bir érneklem olusturmuslardir. Katilimcilara
haftada dort seans, 12 haftalik bir kosu bandi aerobik eg-
zersiz programi verilmistir. Katiimcilar yiksek yogunlukta
(YY, %70 oksijen tuketimi (VO,)), orta yogunlukta (OY, %55
VO,), distk yogunlukta (DY, VO,nin %40") ve kontrol
grubu (KG) olarak rastgele secilmis dort gruba ayrilmistir.
On iki hafta devam eden egzersiz programlarinin ardin-
dan alinan kan drnekleri, egzersizlere baslamadan énce
alinan kan ornekleri ile karsilastinldiginda antrenmanlar-
dan sonra BDNF'nin, DY ve KG'da bir degisiklik olma-
digini (p>0,05), OY (p<0,05) ve YY (p<0,01) gruplarinda
artislar oldugu gésterilmistir. ilging bir sekilde, sadece YY
ve KG'de IGF-1'de artiglar olmus, ancak OY veya DY'de
herhangi bir artisa rastlanmamstir. Benzer bulgular, kor-
tizol duzeylerindeki duzelmeler icin  gdzlemlenmistir.
On-teste gore karsilastirldiginda YY grubunda anlam-
li azalmalar (p<0,05) tespit edilmistir. Ayrica bellekdeki
gelismeleri degerlendirmek icin Wechsler Intelligence
Scale'in (K-WISC-111) Kore versiyonu kullanilarak yapilan
degerlendirmelerde, YY grubundaki katiimcilanin bellek
gelismeleri, OY, DY veya KG ile kiyaslandiginda anlamli
(p<0,01) dlcide gelisme kaydettigi gorilmustdr.
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BDNF artiglarinin buyikligu, Jeon ve Ha'nin calismalasin-
da gosterildigi gibi diizenli egzersiz programi ile daha da
glclendirilebilir. Ayrica, Jeon ve Ha'nin (20) calismasi, kro-
nik aerobik egzersizin biligsel ve motor becerileride geli-
sim sagladigini ifade eden ¢alismalar ile paraleldir (22).

Chapman ve ark. (22) fiziksel aktivite ve biligsel egitimin
beyin kan akimi ve hafiza lzerine etkilerini gostermek igin
yapmis olduklan calismalarinda, katilimeilan iki gruba ayir-
miglar. Katilimeilar 12 hafta stireyle, haftada tg¢ saat, 1. grup
fiziksel aktiviteye, 2. grup bilissel editime tabii tutulmustur.
On iki haftanin baglangiginda, egditim sirasinda ve egitim
sonrasinda MRG ve fizyolojik dlcimler yapilmis, biligsel
egitim grubunda beyin fonksiyonlarinin diizelmesi ve beyin
bélgelerindeki beyin kan akiminin artmis oldugu, fiziksel
egzersiz grubunda ise daha fazla hafiza gelisimi gozlem-
lendigi rapor edilmistir. iki tiir egitim arasindaki bu belirgin
fayda, beyin saghgini gliclendirmek i¢in kombine egzersiz-
lerin daha iyi bir sonuglar verebilecegini gostermistir.

Uzun sureli egzersiz egditiminin biligsel fonksiyonun iyiles-
tirilmesindeki etkililigi Gzerine gerceklesen bir arastirma-
da, 6 aylik kosu bandi, beden egitimi ve aerobik egzer-
sizlerin, biligsel gerileme olan kisilerde bilissel islevleri
gelistirdigini gostermektedir (23).

Beyin kaynakli norotrofik faktor (brain-derived neurot-
rophic factor-BDNF) ve egzersiz yogunlugunun ergenlik
dénemi beyinde bellek gelisimi Uzerinde sinerjistik et-
kisi mevcuttur (24). BDNF'in pozitif néroendokrinolojik
etkileri ve sinaptik plastisite araci olma rolinin alti cizil-
mektedir (25). Yiksek yogunluklu kronik aerobik egzer-
sizler ergenlerin calisan belleginde nasil bir iyilesmeye
yol acabilecegini etkin bir sekilde vurgulamaktadir. Daha
ozel olarak, bu calisma, egzersizin kritik bir gelisim déne-
minde (ergenlik) bellegi iyilestirebilecegini ve yaslanma
sirasinda yasla ilgili bilissel gerilemeyi daha da azaltabile-
cegini vurgulamaktadir (26, 27).

Fiziksel aktivitelerde en fazla etkilenen beyin bdlgesi hi-
pokampus bolgesidir (26). Aerobik egzersizlerin, 6zellikle
de asinya kagmadan yapildiginda, insanlarin hipokampus
boyutunda (27) ve fonksiyonlarinda (11, 28) anlamli artis-
lara neden oldugu tespit edilmistir. Bu bdlge 6grenmenin
ve bilgi depolamanin en aktif oldugu alandir. Egzersizle
bu bolgede atrofi olusumunun azaltilabilmesi, hatta en-
gellenebilmesi hafizayi strekli canli tutacak, yaglanmanin
getirdigi olumsuzluklara karsi bilissel anlamda bireyi ko-
ruyacaktir.

Yaslanma ile beynin agirhigi azalabilmekte, bazi néron
gruplarinda hicre 8limi nedeni ile azalma olabilmek-
tedir. Cesitli nérotransmiterlerin (dopamin, norepinefrin,
asetilkolin) sentezinde roli olan enzimler yaslanma ile
azalmaktadir. Yaglanma ile 6zgin néronal déngllerde
olusan anormalliklerin, (bellek, motor etkinlik, duygula-
nim, uyku Orlntlsd, istah ve ndéroendokrin islevlerdeki

degisimler gibi) yaslanma ile iliskili klinik belirtilerin bazi-
larinin nedenleri olduguna inaniimaktadir (29). Egzersizin,
bilissel gerilemenin baglamasina engel olmak veya hizini
yavaslatmak araciligi ile yasla iliskili unutkanlk ve basta
Alzheimer hastaligi (AH) olmak Uzere demans hastaligi-
nin ortaya ¢cikmasinin ve ilerlemesinin riskini azalttigi bi-
linmektedir (30). Uzun siren egzersizlerin inflamasyonu
baskilayici 6zelligi nedeniyle de AH gelisme riskini azal-
tabilecedi dustnulmektedir. Egzersizin antidepresan et-
kileri olmasi nedeniyle glinimiizde major depresyon icin
tedavi segenedi olarak dnerilmektedir (25, 30, 31).

Egzersiz yogunlugu ve periferal BDNF konsantrasyonlari
arasinda bir doz-etki iliskisi bulunmaktadir. Yiksek yogun-
lukta egzersiz yapan bireylerin kontrol grubuna kiyasla
yeni 6grenilen bilgileri daha az unuttugu, bunun da ge-
lismis bellege yol actigi gosterilmistir. Kronik aerobik eg-
zersizlerin bilissel ve motor becerilerde gelisim sagladig
ifade edilmistir (20).

MR gérintileri ile de hipokampus bdlgesinde hacim ati-
si tespit edilmistir. Hipokampus hacminin fiziksel olarak
aktif cocuklarda sedanter cocuklar ile karsilastinldiginda
daha blyik oldugu gdsterilmistir (27). Buna bagl olarak,
egzersiz ve BDNF'nin sinerjik etkileri, fizyolojik paramet-
relerin, akademik performansin ve basarinin artmasina ve
saglikh bir metabolik profilin korunmasina katkida bulu-
nabilir. Saglikli cocuklarda, ¢ocukluktan ergenlige kadar
olan kritik dénemde aerobik egzersiz, bu &zellikleri nede-
niyle hafizada iyilesmeler saglayabilir ve yasa bagl bilissel
gerilemeyi dnleyebilir.

5-bromo-2-deoksitridin (BrdU) ile boyama ve radyokar-
bon kullanilarak yapilan tetkiklerde egzersiz sonucu den-
tat girus néronlarda artis oldugu gézlemlenmistir (32). Ay-
rica egzersizin, ozellikle de asirya kacmadan yapildiginda,
insanlarda hipokampus boyutunu arttirdigi ve bunun da
gelismis hafiza ile baglantil oldugu gosterilmistir (27).

Ayrica, hipokampal nérogenezin bir yasam gdstergesi
olarak serebral kan hacminin insanlarda egzersiz ile iyi ko-
rele oldugu bulunmustur (33).

MRI gérintileme ile yetiskin insan beyninde gorilen
hipokampal hacimdeki %1-2/yil diststnin, aerobik ant-
renmanla tersine dondigu, artis kaydedildigi gorilmus-
tar (27).

Bu calismalar néroplastisite alaninda fizyolojik saghgin ve
bilissel islevlerin iyilestiriimesinde kardiyorespiratuar eg-
zersizin (ritmik ylriyds, hafif tempo kosu, bisiklete binme,
tenis oynama, kirek cekme gibi) dnemini vurgulamaktadir.

Yuksek yogunlukta yapilan aerobik egzersizler sonucu
glinde ortalama 700 yeni néron olugmaktadir. Bu beyi-
nin yilda %1,7 gibi bir oranda kendini yenileyebilecegi
anlamina gelmektedir (34). Bu calismalar sonucu ortaya
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konulmus olan yeni néron olusumu ie ilgili bulgular, sinir
sistemi bozukluklari icin yeni terapétik ciktilara yol aca-
bilecegi umudunu dodurmustur. Egzersiz glnimizde
major depresyon icin tedavi segenedi olarak kullaniimak-
tadir. Ayni zamanda Alzheimer hastaliginin, demansin ve
yasa bagli bilissel gerilemenin baslamasina engel ve 6n-
lenmesine yardimci olmak igin kullaniimaktadir (25).

Stres ve nérogenez

Egzersizin bir stres haline donUstlrilmemesi dnemlidir.
Stres Hipotalamo-hipofiz-adrenal eksende glikokortikoid
salinimini artirarak nérogenezi baskilamakta, yeni néron
olusumuna engel olmaktadir. istemli yapilan egzersiz-
ler bile belirli bir seviyenin tzerinde olursa, tiketici hale
geldiginde yine ayni mekanizma ile nérogenezi engelle-
mektedir (35). Bu nedenle egzersizin kisiye 6zel olmasi ve
tikenmeye neden olacak kadar agir olmamasi dnemlidir.

Yapilan caligmalar, saglkli bireyleri egzersize yénlendir-
menin ve patolojik durumlarda da uygulanan tedaviye
yardimei tedavi olarak uygulanabileceginin énemini gos-
termektedir (21, 22). Bu arastirmalardan elde edilen bul-
gular, obezler veya tip 2 diabetes mellitus olan hastalarda
aerobik egzersizlerin destekleyici tedavi olarak kullanimi-
na itk tutabilir. Egzersize baglh BDNF artisi polifajiyi (fazla
yemek yeme) azaltir, kan sekerini dustrir ve insilin du-
yarhligini ve glikozun oksidasyonunu iyilestirir (36). Buna
bagl olarak, egzersiz ve BDNF'nin sinerjik etkileri, fizyo-
lojik parametrelerin, akademik performansin ve basarinin
artmasina ve sagdlikl bir metabolik profilin korunmasina
katkida bulunabilir. Saglkli ¢cocuklarda, cocukluktan er-
genlige kadar olan kritik dénemde aerobik egzersiz, ha-
fizada iyilesmeler sagdlayabilir (27). Ayrica ileri yaglarda,
yasa bagl gelisen bilissel gerilemeyi dnleyebilir (37).

Rekreasyonel aktiviteler ve nérogenez

Egzersiz yani sira muzik dinlemenin, bir mizik aleti kul-
lanmanin, sosyal ve entellektiel ortamlarda bulunmanin,
yeni aktiviteler edinmeye calismanin da ayni bilissel ve
noral etkiler yarattigini gésteren kanitlar bulunmaktadir.
Muzik ve fiziksel aktivitenin birlikte yer aldigr dans akti-
viteleri yeni néron olusumuda oldukca etkili olmaktadir
(37). Ayrica diyet (38) veya cinsel aktivite (39) gibi diger
faktorler de g6z 6ninde bulundurulmalidir.

Duzenli yapilan egzersizler zihinsel ve fiziksel olarak bir
cok faydaya sahiptir. Bu nedenle egzersiz yapmayi yemek
yemek, suicmek gibi dodal bir sekilde yasamimizin i¢inde
bir yere koymamiz gerekmektedir.

Egzersizin bireysel olmasi gerektigi, herkesin yapabilece-
gi bir egzersiz modalitesi oldugu ve egzersize baglama-
dan mutlaka bir doktor kontroliinden gecilmesi gerektigi
unutulmamalidir.

Gelecekte, daha fazla arastirma, aerobik egzersiz yapma-
nin, cesitli psikiyatrik ve norolojik hastaliklari olan kisiler

icin kanit temelli ve dustk maliyetli bir yardimcr tedavi
olduguna dair kanitlari destekleyecektir.
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OZET

Uriner inkontinans, anal inkontinans, pelvik organ prolapsusu
ve cinsel disfonksiyon pelvik taban disfonksiyonu kapsamin-
da yer almaktadir. Dinya genelindeki kadinlarin %41-%65'inde
gorilmekte olan pelvik taban disfonksiyonunun ortaya cikisinda
gebelik ve dogum buyik rol oynamaktadir. Yapilan ¢alismalarda
dogumun sinirlere, kaslara ve bag dokusuna zarar vererek pel-
vik taban hasarina neden oldugu ileri siirilmektedir. Ozellikle
doduma bagli obstetrik faktorlerin, epizyotominin, dogumun
ikinci evresinin, midahaleli dogumlarin ve laserasyonlarin pelvik
taban disfonksiyonlari ile iligkili oldugu dustintlmektedir. Vajinal
dogumlarin pelvik taban disfonksiyonunu arttirdigi, sezaryen
dogumlar ile ilgili calismalarda ise tartismali sonuglarin oldugu
gorllmektedir. Bu derlemede, dogumun pelvik taban tzerindeki
etkileri incelenerek, glincel literattr dogrultusunda tartisild.

Anahtar Kelimeler: Dogum, Pelvik taban, Pelvik taban kusurlari

ABSTRACT

Urinary incontinence, anal incontinence, pelvic organ prolapse
and sexual dysfunction are included in the definition of pelvic
floor dysfunction. Pregnancy and childbirth play a major role
in the emergence of pelvic floor dysfunction, which is seen in
41%-65% of women worldwide. Studies have suggested that
childbirth causes damage to the pelvic floor due to damage
to nerves, muscles and connective tissue. Particularly, obstetric
factors related to labor, episiotomy, second stage of labor, in-
terventions and lacerations have been suggested to be associ-
ated with pelvic floor dysfunction. It is seen that vaginal delivery
increases pelvic floor dysfunction, and there are controversial
results in studies on cesarean delivery. In this review, the effects
of childbirth on the pelvic floor were examined and discussed in
the light of current literature.

Keywords: Birth, Pelvic floor, Pelvic floor disorders

GiRIiS

Pelvik taban disfonksiyonu (PTD) Uriner inkontinans (Ui,
anal inkontinans (Al), pelvik organ prolapsusu (POP) ve
cinsel disfonksiyondan olusmaktadir. Her yasta gorilme-
sine ragmen ileri yaslarda daha sik gérilmektedir (1). PTD
etiyolojisi multifaktoriyeldir. Yas, etnik koken, multiparite,
dogum sekli, pelvik cerrahi gecmisi, gebelik, kronik éksi-
rik, obezite, aile dykisu ve genetik PTD gelisimine neden
olan risk faktorleri arasinda yer almaktadir (2, 3). Dogumun
PTD'nun ortaya c¢ikisinda buylk rol oynadidi belirtilmek-
tedir. Dogum sirecinin yaratacagdi bu durumu gebelik si-
recindeki degisiklikler de etkilemektedir. Gebelikte pelvik
taban disfonksiyonuna yol acan nedenler; bebegdin do-

gum agirhdi, beden kitle indeksi, sigara kullanimi, genetik
yatkinlik, yas, intraabdominal basing ve beslenme olarak
siralanabilir (4). Gebelikte olusan hormonal degisiklikler
bitin organ ve dokularda fizyolojik degisikliklere yol ag-
maktadir. Pelvik tabandaki konnektif dokuyu yumusatarak
doguma hazirlayan relaksin hormonu ile Greme hormonu
pelvik taban kaslarini olumsuz etkilemektedir. Buna ek
olarak buylyen uterusun intraabdominal basinci arttir-
masi nedeniyle pelvik organlar asagiya dogru itilmekte
ve bu durum da pelvik taban kaslarinda surekli stres ve
zorlanmaya neden olmaktadir. Gebeligin 20. haftasindan
postpartum altinci haftaya kadar pelvik taban kas gliclin-
de azalma meydana gelmektedir. Ayrica gebelikte intra-
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abdominal basinctan 2-3 kat daha fazla mesane ve Uret-
ral basincta artis meydana gelmektedir (5). Pelvik taban
disfonksiyonuna neden olan faktérler ele alindiginda do-
Jumun gebelik strecinden bagimsiz olarak disiinilmesi
mumkin degildir.

Prevalans, maliyet ve kadinlarin yasam kalitesi tGzerindeki
etkisi nedeniyle pelvik taban disfonksiyonlarinin toplum
saghgini etkileyen en énemli problemlerden biri oldugu
kabul edilmektedir (6). Dinya genelinde PTD'u kadinlarin
%41 ila %65'ini etkilemektedir (7). Gelismekte olan dlke-
lerde POP prevalansi 19,7 (%3,4 -%56,4), Ui prevalansi
%28,7 (%5,2-%70,8) ve Al prevalansi %6,9 (%5,3-%41,0)
olarak bildirilmistir (8). Tani alan hastalarin %20'lik kismi
cerrahi operasyon gegirmekte ve bunlarin %17'si ikinci bir
operasyona gerek duymaktadir. Kadinlarin %80'i tedavi
g6rmemekte veya konservatif tedaviler (pesser, gunlik
ped vb.) ile yasamini sirdirmektedir (9).

Bu derlemenin amaci literatir bilgileri esliginde dogu-
mun pelvik taban tzerindeki etkilerini incelemektir.

Dogumun pelvik taban tzerine etkisi

PTD'na neden olan 6nemli faktérlerden biri dogumdur.
Bu konuda yapilmis olan calismalarda, dogumun sinirle-
re, kaslara ve bag dokusuna zarar vermesine bagli olarak
(stkisma, gerilme, yirtilma gibi) pelvik taban hasarina ne-
den oldugu ileri sirilmektedir (9).

Dogum yapmis kadinlarda PTD gérilme sikliginin nullipar
kadinlara gore yutksek oldugu gésterilmistir (1). Parite ve
driner inkontinans arasindaki iliskinin incelendigi (27.000
kadinda) EPINCONT calismasinda, dogumun kadinlar
icin gerek Ureme déneminde gerekse peri-menopozal
dénemde Uriner inkontinansa neden olan énemli bir risk
faktord oldugu belirtilmistir (10). Bagka bir calismada ise,
en az bir PTD goérilme oraninin dogum sayisi ile dogru
orantili olarak artis gésterdigi bulunmustur (dogum sayi-
si bir olanlarda %18,4; dogum sayisi iki olanlarda %24,6;
dogum sayisi Ug ve Uzeri olanlarda %31,4) (11). Dogumun
PTD’a etkisinden bahsedilse de vajinal dogumun pelvik
taban Uzerindeki etkileri net olarak gosterilememistir. An-
cak calismalarda vajinal dogumun pelvik taban Uzerine
olumsuz etkisinden bahsedilmektedir. Pelvik taban kas
glclinln vajinal dogum yapan kadinlarda azaldigi ve kas
glictindeki azalmanin pelvik taban bozukluklar ile iligkili
oldugu belirtimektedir (12). iki yiiz yirmi yedi kadindan
olusan bir kohort ¢alismasinda pelvik taban kas glclnin
ve dinlenme halindeki vajinal basincin vajinal dogum ya-
panlarda distk oldugu bulunmustur. Ancak dinlenme ha-
lindeki vajinal basincin acil sezaryen olanlarda da anlamli
olarak azaldigi gérilmustir (13).

Dogumun sinirlere olan etkisinin arastirlmasinda puden-
tal sinirin invaziv teknikler ile incelenmesi énemli bir yon-
tem olarak kabul edilmektedir (14). Allen ve arkadasglari,
ilk vajinal dogumun, pudental sinir yaralanmasindan ve

pelvik diyaframin kismi denervasyonundan sorumlu oldu-
Junu belirtmistir (15). Bir bagka ¢alismada eksternal anal
sfinkterde dlciilen pudental sinir terminali motor latensi-
nin (PNMLT: Pudendal Nerve Motor Latency Test: Sinirde-
ki ileti hizini dlcen bir elektrofizyolojik testtir) dogumdan
sonra arttidl, pudental sinirin hasara ugradidi bildirilmistir
(16). Dogum sirasinda levator ani ve cizgili sfinkter kasla-
rindaki denervasyon hasarinin, yasamin ilerleyen dénem-
lerinde kadinin aktiviteleri ile giderek kotilesebilecedi ve
levator anide sekonder degisikliklere yol acabilecegi var-
sayilmaktadir. Bu goéris dogumdan uzun yillar sonra bile
yaygin olarak gérilen pelvik taban disfonksiyonu semp-
tomlarinin ortaya cikisindaki gecikmeyi aciklayabilir (17).

Dogumun pelvik taban kas fonksiyonuna ve pelvik or-
gan destek dokusuna etkisi

Pelvik taban kaslari, levator ani ve koksigeal kaslardan (pu-
borektal, pubokoksigeal ve iliokoksigeal) olugmaktadir.
Ayrica Uretral ve anal sfinkter kaslar da pelvik tabanin bir
parcasidir. Pelvise mekanik destek pelvik diyafram kaslari,
endopelvik fasya ve ligamentler tarafindan saglanmakta-
dir. Levator ani kas kompleksi, pelvik tabanin en buyik
kasi ve pelvik taban destek sisteminin kritik bir bilegsenidir.
Bu kas kompleksi, Uretra, distal vajina ve rektum etrafinda
U seklinde bir aski olusturur ve béylece bu yapilara destek
saglar. Vajinal dogumda fetal basin levator hiatustan ge-
cisi sirasinda bas belirgin bir distansiyon ve deformasyo-
na neden olmakta ve bu bélge 3,26 kat genislemektedir.
Levator ani kaslarinin hasar gérmesi, Grogenital hiatusun
genislemesine ve pelvik organlarin asadi inisine de neden
olabilir (18,19). ilk dogumdan hemen sonra levator ani
kasinin biyometrik &lctimlerini maternal faktorlere, do-
gum sekline ve bebegin blyukligine gore karsilastirmak
amaciyla yapilan bir calismada vajinal veya operatif vajinal
dogum yapan kadinlarda hiatal alanin sezaryen olanlara
gore anlamli olarak blylk oldugu saptanmistir (20). Bazi
MR (Manyetik Rezonans) ve ultrason calismalari POP olan
kadinlarda levator ani kas hasar oraninin arttigini géster-
mistir (21, 22). Ayrica stres Uriner inkontinans (SUI) olan ka-
dinlarda levator ani kas hasarinin arttigr bildirilmistir (23).
POP prevalansi ve insidansi icin risk faktorlerini incelemek
amaciyla yapilan bir calismada nullipar kadinlarla kargi-
lastinldiginda paritenin POP prevalansini arttirdidi tespit
edilmistir (24). On bes calismanin incelendidi sistematik
derlemede paritenin ve vajinal dogumun POP gelisimin-
de risk faktort oldugu saptanmigtir (25). Bin on bir kadin-
dan olugan kohort ¢alismasinda spontan vajinal dogumun
POP ve SUi ile iliskili oldugu ancak miidahaleli dogumun
POP riskini arttirdigr belirtilmistir (26). iki ylz doksan kadi-
nin arastirmaya alindidi bir bagka calismada ise tek vajinal
dogumun POP riskini 10 kat arttirdigi sezaryenin ise POP
ile iligkili olmadigi bulunmustur (27).

Uriner inkontinans
Uluslararasi Kontinans Toplulugu (International Continen-
ce Society-ICS), Uriner inkontinansi istemsiz idrar kacir-
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ma olarak tanimlamaktadir (28). Ulkemizde Ui prevalansi
%16,4-%49,7 olarak belirtilmistir (29). Torrisi ve arkadaglar
tarafindan (2012) postpartum 2-3. glnlerde ve 3. ayda
olan 744 kadini kapsayan calismada, vajinal dogum ya-
pan kadinlarda Ui prevalansi %27, sezaryen olanlarda ise
%12 olarak bulunmustur. Vajinal dogumun Ul icin giiclii
bir risk faktéri oldugu belirtilmistir (6). On bes ¢calismanin
incelendigi bir sistematik meta-analiz derlemede sezar-
yen ile karsilastinldiginda vajinal dogumun SUI riskini 2
kat arttirdigi saptanmistir (30).

Anal inkontinans

Anal inkontinans (Al), istemsiz diski veya flatus kacirma
olarak tanimlanmaktadir (31). Anal inkontinans geligimin-
de anal sfinkter hasari ve pudental sinir néropatisinin ne-
den olduguna dair iki énemli goris vardir. Sfinkter hasa-
rnin en yaygin oldugu dodum seklinin forsepsle dogum
oldugu bildirilmistir (32). Ek olarak ilk vajinal dogumun
anal sfinktere en ¢ok hasar veren neden oldugu daha son-
raki dogumlarin ise pudental sinir yaralanmasina yol actigi
belirtilmektedir (33). Postpartum anal inkontinans sikayeti
olan kadinlarda anormal pudental sinir fonksiyonu patern-
leri degerlendirilen bir calismada, kadinlarin %31'inde pu-
dental sinir hasarinin nérofizyolojik bulgularn saptanmigtir
(34). On sekiz ¢calismanin incelendigi bir sistematik der-
lemede dogum sekli ile dogum sonrasi artmis Al semp-
tomlari arasinda iliski olup olmadigr degerlendirilmis ve
dogum sekli ile Al arasinda bir iliski oldugu gérilmustiir.
Miidahaleli dogumun (forsepsle dogum) Al riskini arttir-
digr bulunmustur. Ayrica normal vajinal dogumla karsilas-
tinldiginda midahaleli dogumlarda daha fazla semptom
gorilmustir (35). Obstetrik anal sfinkter onanmi sonrasi
Al semptomlarinin belirlenmesi amaciyla yapilan bir calis-
mada semptomlarin midahaleli dogum ve hasar siddeti
ile iligkili oldugu belirtilmistir (31). Obstetrik anal sfinkter
hasarina en ¢ok neden olan faktérler midahaleli dogum
ve ilk vajinal dogum olarak gésterilse de bebegdin makro-
zomik olmasi, oksipitoposterior pozisyon ile dogum kana-
linda ilerlemesi, dogum eyleminin ikinci evresinin uzamasi
ve omuz distosisinin de hasarin olugmasinda etkili oldugu
belirtiimektedir (36).

Pelvik taban disfonksiyonunda obstetrik faktérler
Doguma bagl obstetrik faktorlerin (epizyotomi, dogu-
mun ikinci evresi, forseps veya vakum kullanimi ve lase-
rasyonlar) pelvik taban disfonksiyonlari ile iliskili oldugu
ileri surtlmektedir.

Dogumun ikinci evresinde levator ani kasinin (6zellikle
pubokoksigeal kas) belirgin gerilime maruz kaldigr gos-
terilmistir (37). Dogum &ncesi ve sonrasi pudental sinir
fonksiyonu karsilastinldiginda, denervasyon nedeninin
dogum eyleminin ikinci evresinde meydana geldigi belir-
tilmistir (38). Vajinal dogum eyleminin uzamis ikinci evre-
sinin, dogum seklinin, sezaryen zamaninin ve diger obs-
tetrik risk faktorlerinin postpartum Ul Gizerindeki etkisini

incelemek amaciyla yapilan bir calismada uzamis dogum
eyleminin ikinci evresinin postpartum Uriner inkontinansla
iligkili oldugu bildirilmistir (39).

Mudahaleli dogumun levator kas yaralanmasi riskini art-
tirdidi bilinmektedir (37). Forseps destekli dogumun leva-
tor hiatus Uzerindeki etkilerini degerlendirmek amaciyla
yapilan bir calismada forsepsle dogumun levator ani ha-
sari ile iliskili oldugu ve pubovisseral kas avilsiyonunun
(travmasinin) vajinal doguma gore daha yaygin oldugu
gozlenmistir (40). Buna karsilik, levator yaralanmasi nadi-
ren sezaryendan sonra da gorilebilmektedir (15). Forseps
kullaniminin vakum kullanimina gére levator ani avilsi-
yon hasari riskini 3 kat arttirdidi bildirilmistir (41). Dogum
sekline gore disparoni yasama sikligina bakildiginda ise
oranlar acil sezaryende %43,6, vakum kullanilan vajinal
dogumda %40, normal vajinal dogumda %37,4 ve elektif
sezaryende %23,8 olarak belirtilmistir (3).

Epizyotomi, fetlsin kolay ve zorlanmadan dogmasi, pe-
rineal laserasyonlarin énlenmesi amaciyla dogumun ikinci
asamasinda perineye yapilan insizyon olarak tanimlan-
maktadir (42). Ancak ¢alismalar epizyotominin siddetli pe-
rineal laserasyonlar (43), disparoni (44) ve Ui @5) ile iligkili
olabilecegini bildirmektedir. Mediolateral epizyotominin
puerperal pelvik taban kuvveti ve disfonksiyonuna etkisini
degerlendirmek amaciyla yapilan bir calismada mediola-
teral epizyotominin Ui, Al ve POP'a karsi koruma sagla-
madidi ortaya konulmustur. Ayrica epizyotominin, spon-
tan perineal laserasyonlara kiyasla distik pelvik taban kas
kuvveti, disparoni ve perineal agn ile iliskili oldugu belir-
tilmistir (46). ik dogumdan bir yil sonra olusan PTD'nun
derecesini belirlemek amaciyla 198 kadin ile yapilan bir
calismada epizyotomi uygulanan kadinlarin SUI gelisimine
egilimli olduklar bulunmustur (3). Dogum yapan kadin-
larda postpartum SUI sikigini ve SUI't etkileyen sosyode-
mografik 6zellikleri belirlemek amaciyla yapilan calisma-
da, dogumda yardimcr arag kullaniminin ve epizyotomi
uygulanmasinin vajinal dogum yapanlarda SUI olusumu
icin risk faktord olusturdugu belirtilmistir (47). Soligo ve ar-
kadaglari tarafindan (2016) yapilan calismada, postpartum
Uglincl ayda 685 kadin arastirmaya alinmis, gebelik dncesi
dénem, gebelik, dogumda vakum uygulanmasi ve siddetli
perineal laserasyonlarin pelvik taban disfonksiyonlari igin
risk faktort olusturdugu belirtilmistir (48). Calismalann ak-
sine 16 calismanin incelendigi bir sistematik derlemede
mediolateral epizyotominin obstetrik anal sfinkter hasarini
onlemede rol oynayabilecegi bildirilmektedir (49).

Pelvik taban disfonksiyonu ve elektif sezaryen

Sezaryen abdomene ve uterusa yapilan insizyonla fetlstin
dogurtulmasidir. Genel olarak sezaryen; vajinal dogum-
la birlikte maternal veya fetal morbidite ve mortalitede
belirgin artis riski varsa uygulanir. Sezaryen endikasyon-
lari; gecirilmis sezaryen dykusu, fetal distres, sefalopelvik
uyumsuzluk, ilerlemeyen eylem, prezentasyon anomali-
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leri, codul gebelikler, iri fetls seklinde siralanabilir (42).
Ayrica anne istegi nedeniyle sezaryen yapilmasi artan
oranlarin sebebi olarak gosterilmektedir. Elektif sezaryen
herhangi bir endikasyon olmadan gebenin istegi lzerine
eylem baslamadan &nce planlanarak yapilan dogumdur.
Maternal mortalite ve morbidite vajinal dogumla karsi-
lastinldiginda sezaryende daha yiksektir (33). Sezaryenin
PTD'na karsl koruyucu olup olmadidi tartismalidir. Parite,
dogum sekli ve pelvik taban disfonksiyonu arasindaki ilis-
kilerin degerlendirilmesi amaciyla yapilan bir ¢alismada
vajinal dogumla karsilastinldiginda sezaryenin PTD'nun
olusmasinda nullipariteye benzer sekilde koruyucu et-
kisi oldugu belirtilmistir. Pelvik taban disfonksiyonunun
vajinal dogum yapan kadinlarda anlaml olarak daha sik
gorildigu bulunmustur. Asin aktif mesane gorilme ora-
ninin vajinal dogum yapanlarda sezaryen olanlara gore
1,5 kat daha fazla oldudu bildirilmistir (50). Postpartum
dénemde pelvik taban kas glict, Uriner inkontinans ve
anal inkontinansi incelemek amaciyla 128 kadinin arastir-
maya alindidi bir calismada, pelvik taban kas gictnin va-
jinal dogum yapan kadinlarda anlamli derecede azaldig
sezaryenin ise bu azalmaya karsi koruyucu etkisi oldugu
belirtilmistir (51).

Bu bulgulara aksi yénde sezaryenin pelvik taban icin
koruyucu olmadigini belirten calismalar da mevcuttur.
Gebelik ve dogumun objektif dlcim teknikleri ile pelvik
taban Uzerindeki etkilerini incelemek amaciyla hazirlanan
bir derlemede sezaryenin koruyucu olmadigr belirtilmis-
tir (52). Cochrane veritabanl bir sistematik derlemede
sezaryenin Al icin koruyucu olmadigi ortaya konulmustur
(53). Sezaryen olan primiparlarda iki yil sonra triner inkon-
tinans ve PTD prevalansini belirlemek amaciyla 220 kadin
ile yapilan kesitsel bir calismada sezaryenin Ul olusumunu
onlemedigi belirtilmistir (54). Yapilan bir baska ¢alismada
ise dogumun ikinci evresinde uygulanan sezaryenin PTD
gelisimine karsl koruyucu olmadigi saptanmistir (55).

SONUC

Yapilan ¢alismalar incelendiginde dogumun pelvik taban
disfonksiyonu gelismesine neden olan bir risk faktori ol-
dugu gérilmektedir. Dogum sekline baktigimizda vajinal
dogum yapan kadinlarda Uriner inkontinans, anal inkon-
tinans ve pelvik organ prolapsusu goérilme sikligr daha
fazladir. Ancak dogumun pelvik taban UGzerindeki pato-
fizyolojisi ile ilgili calismalar yetersizdir. Sezaryenin pelvik
taban hastaliklarinin gelisimini 6nledigine dair yapilan
calismalar celiskilidi. Dogumun pelvik taban Gzerindeki
etkisini anlamak ve buna dair énlemler almak icin daha
fazla ¢aligmaya ihtiyag vardir.
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ABSTRACT

Hidradenoma papilliferum (HP) is a rare, small, benign, cystic,
papillary, slow growing tumour arising from the apocrine gland
in the anogenital region of adult women. A 54-year-old patient
had an asymptomatic nodule in the vulvar region for three
months. Approximately a 1x1.5 cm nodular formation was ob-
served on the left labium minus. In the pathological examination
of the tissue removed by local excision, the diagnosis of the hi-
dradenoma papilliferum was made. Hidradenoma papilliferum,
which is a rare condition, has been presented in literature.

Keywords: Apocrine gland, hidradenoma papilliferum (HP), vul-
va

OzZET

Hidradenoma papilliferum (HP), yetiskin kadinlarin anogenital
bélgesindeki apokrin bezinden kaynaklanan nadir, kiicik, iyi huy-
lu, kistik, papiller, yavas biytyen bir timorddr. Elli dort yaginda ki
hasta U¢ ay boyunca vulvar bdlgesinde asemptomatik bir nodul
nedeniyle basvurdu. Sol labium minus Uzerinde yaklasik 1x1.5
cm noduler olusum goézlendi. Lokal eksizyonla ¢ikarilan dokunun
patolojik incelemesinde hidradenoma papilliferum tanisi kondu.
Nadir gérilen bir durum olan hidroadenoma papilliferum litera-
tlr esliginde sunuldu.

Anahtar Kelimeler: Apokrin bez, hidradenoma papilliferum
(HP), vulva

INTRODUCTION

Hidradenoma papilliferum (HP) is a rare benign tumour of
the apocrine glands most commonly located on the vulva
in woman of reproductive age. It usually occurs as an asy-
mptomatic flesh-coloured nodule which is a slow growing
benign cystic papillary tumour in the anogenital area (1).
Hidradenoma papilliferum of the vulva, also known as “tu-
bular adenoma of the vulva” was first described in 1878 by
Werth, who defined it as a cystic tumour with a cylindrical
epithelium that shares some pathological features with
papillary adenoma of the breast (2). Differential diagnosis
can be difficult due to Bartholin cysts/abscesses, lipoma
and some premalign/malignant vulval lesions. It is neces-
sary to be very cautious in pathohistolological examina-
tion, since it can clinically mimic carcinoma. This article
aims to present hidradenoma papilliferum, which is a rare
condition of vulva, in the light of relevant literature.

CASE REPORT

A 54-year-old female patient presented an asymptomatic
nodule of 3 months duration in the vulva. On examination,
a well-circumscribed and size 1x1.5 cm nodule was seen
surface to ulcer on the outer aspect of the left labium mi-
nus. The nodule was firm and not tender and the surface
slightly eroded. There were no abnormal findings after
systemic examination. The pap-smear and HPV co-test of
the patient who was sexually active was negative. Syste-
mic laboratory values were within normal limits. Speculum
and bimanual examinations were essentially normal. Writ-
ten informed consent was obtained from the patient.

Removal with local excision was discussed with the pa-
tient. The extracted specimen was taken for pathological
examination. On cut section, it was cystic and showed
the presence of papillary projections in the cystic cavity.
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Microscopic examination shows a well-limited lesion con-
sisting of papillary and tubular structures (Figure 1). The
lumen was lined by columnar cells with an oval staining
nucleus located near the base and a faintly eosinophilic
cytoplasm. Decapitation secretion was seen inside the
lumen (Figure 2).

A s X
Figure 1: A well-limited lesion consisting of papillary and
tubular structures, Hematoxylin&Eosin (H&E), x100.
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Figure 2: Tubular lumen structure is showed, H&E, x200.

Immunohistochemical (IHC) staining examination was as
follows: p53 (-), PANCK (+), Ki-67 7%, EMA (+), GCDFP15
(+), AR 90% (+), ER 90% (+), PR 50% (+), S100 in the myo-
epithelial layer (+), CK7 (+), CK20 (-), CEA (+) (Figure 3). In
the light of microscopic findings, the diagnosis of hidra-
denoma papilliferum was made. The woman is well after
6 months of follow-up.

DISCUSSION

Hidradenoma papilliferum, also known as papillary hid-
radenoma, is the most common benign lesion of the fe-
male anogenital area derived from the anogenital mam-
mary- like glands (3).

Figure 3: CEA positive staining, IHC, x100.

Hidradenoma papilliferum is an uncommon benign neop-
lasm arising from apocrine glands, seen in middle-aged
females, commonly between the ages of 30-49 years (4).
It is believed to arise from the anogenital glands and ex-
hibits both apocrine and eccrine differentiation, with the
former being more common (5). Although dermoscopy is
a useful tool for vulvar HP, there are no clearly defined
macroscopic criteria for vulvar HP (6). It usually presents
itself as a solitary, slow growing (size range: 2 mm-3 cm),
painless nodule/tumour on the labia majora/minora/sul-
cus between them or in the perianal area. Skene duct
cysts, epidermal inclusion cysts, seborrheic dermatitis,
acrochordon (fibroepithelial polyp), fibroma, fibromyoma,
dermatofibroma, lipoma, syringoma, hemangioma, lymp-
hangioma, angiokeratoma, pyogenic granuloma, papillo-
matosis, varicose veins and malignancy could be conside-
red among the clinical differential diagnoses. The tumour
usually has a good prognosis. Infrequently, it may harbour
a malignant or premalignant lesion such as vulvar invasive
squamous cell carcinoma, Paget’s disease and melanoma.

When an adult female presents a nodular lesion in the
anogenital area, hidradenoma papilliferum should be
kept in mind along with other conditions such as sexually
transmitted diseases and other benign and malignant tu-
mours. The diagnosis is made by histopathological exa-
mination. The absence of a macroscopic image, for the
case we requested to report after the pathological diag-
nosis was made, is the limitation of our study. The sample
taken is necessary for both diagnosis and treatment.
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OzET

Klaritromisin ve azitromisin cocuklarda sik kullanilan oral
makrolid antibiyotiklerdir. Makrolidler dustk alerjenitelerin-
den dolayi nispeten glvenli antibiyotiklerdir yine de hiper-
sensitivite reaksiyonlarina neden olabilecekleri bilinmekte-
dir. Azitromisin, klaritromisine kiyasla daha agir reaksiyonlar
yapabilmektedir. En sik reaksiyon makullopapdler dokintudur
ve makrolidlerle iligkili anafilaksi son derece nadirdir. Bugiine
kadar az sayida makrolidlerle iliskili anafilaksi olgusu bildi-
rilmistir. Makrolid alerjilerinin tanisi icin deri testleri yeterli
degildir ve kesin tani icin oral provokasyon testi yapilmasi
gerekmektedir. Burada amoksisilin-klavulanik asit ve klaritro-
misini tolere edemedidi provokasyon testi ile gdsterilmis ve
oral azitromisin provokasyon testi sirasinda anafilaksi gelisen
bir vakayi sunduk.

Anahtar Kelimeler: Anafilaksi, azitromisin, ilag alerjisi, ilag pro-
vokasyon testi

ABSTRACT

Clarithromycin and azithromycin are the most frequently prescri-
bed oral macrolide antibiotics for children. Macrolides are relati-
vely safe antibiotics due to their low allergenicity, but are nevert-
heless known to cause hypersensitivity reactions. Azithromycin
appears to be responsible for severe reactions more often than
clarithromycin. The most common reactions are maculopapular
exanthems, and macrolide-induced anaphylaxis is exceptionally
rare. Skin tests are not enough for the diagnosis of macrolide
allergies, and oral provocation tests are necessary for a definite
diagnosis. Here, we present a case of anaphylaxis during oral
provocation with azithromycin, in which intolerance to amoxicil-
lin-clavulanic acid and clarithromycin have been verified by pro-
vocation testing previously.

Keywords: Anaphylaxis, azithromycin, drug allergy, drug provo-
cation test

GiRiS

Makrolidlere karsi bildirilen reaksiyonlar daha ¢ok Urti-
keryal veya makulopapuler dokintli seklindedir (1, 2).
Makrolid alerjisi tanisinda deri testlerinin gtvenilirligi ve
kullanilan irritan olmayan ilag konsantrasyonlari ile ilgili
fikir birligi yoktur (3-6). Ancak kesin tani igin ilag provo-
kasyon testi (IPT) yapilmasi gerektigi gériisti ortaktir (7, 8).
Azitromisinin, klaritromisine gére daha alerjenik oldugu

ve aralarinda capraz reaksiyon olabilecedi bildirilmekte-

dir (6).

Alerji poliklinigine ilag alerji stiphesi ile basvuran hastala-
rin yaklasik 1/3'Unde birden fazla ilag ile reaksiyon 6ykusu
vardir ancak dogrulanma orani ¢ok dustktir (7).

Klaritromisin ve amoksisilin klavulonik asit ile pozitif ilag
provokasyon testi olmasi nedeniyle alternatif ilag bulmak
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icin yapilan azitromisin provokasyon testinde anafilaksi
gelisen bir olgu sunulmustur.

OLGU SUNUMU

Ug yasinda erkek hasta ilac alerjisi stiphesi ile birimimize
yonlendirildi. Hastanin alti aylikken st solunum yolu en-
feksiyonu nedeni ile oral yoldan klaritromisin kullandigi
dénemde ilk uygulama dozundan 30 dakika sonra Urti-
keryal dokuntust gelismesi nedeni ile tedavisi kesilmis.
Ayrica, bir yaginda iken amoksisilin-klavulanik asit teda-
visinin ikinci gininde, son dozdan 30 dakika sonra ma-
kilopapuler dékiintlsi olmus ve ilag kesilmis. On doért
aylik iken tekrar klaritromisin kullaniimis ve ilk dozdan 30
dakika sonra Urtikeryal dokintl tekrar gelismis, Urtikere
ragmen setirizin eklenerek klaritromisin tedavisi bir haf-
taya tamamlanmis. Bu slrecte dokintlleri azalmig, ancak
tamamen gerilememis. Yirmi dort aylikken tekrar oral
amoksisilin-klavulanik asit kullanimi esnasinda makdlopa-
pller dékintisu geligmis.

Alti aylikken baslayan hisilti sikayeti olan hastaya iki ya-
sindan itibaren duzenli flutikazon propionat 200 mcg/
glin kullanmasi dnerilmis. Ablasinda bir kez oral amok-
silin-klavulanik asit kullanimi sonrasi dékinti olmus,
ancak daha sonraki kullaniminda herhangi bir reaksiyon
gozlenmemis. Hastanin iki teyzesinde de agn kesicilere
ve adini bilmedikleri antibiyotiklere karsi ilag alerjisi 6y-
kisl varmis.

Gelis muayenesinde; ates; 36,8°C, solunum sayisi; 14/dk,
kalp tepe atimi 85/dk, arteryal tansiyonu; 98/56 mm/Hg.
Tarti:15kg (50p), boy: 98 cm (50-75p) idi. Fizik muayenesi
normal olarak degerlendirildi.

LABORATUVAR TESTLERI

Hastanin standart alerji deri testi negatifti. Kan sayimin-
da hemoglobin: 12 g/dL, |6kosit: 8770 /mm?3, trombo-
sit; 434.500/mm?, total eozinofil: 400/mm?. Eritrosit se-
dimentasyon hizi 10 mm/ saat, immunoglobulin (lg) E:
272 iU/ml, 1gG: 987 mg/dl, IgA:112 mg/dl, IgM: 95 mg/
dl idi. Serum triptaz dizeyi: 1,3 ng/ml (normal) olarak
saptand.

Deri testleri

Hastaya Avrupa ilac Alerjisi Agi (European Network for
Drug Allergy) rehberine gore ilag alerjisi icin testler yapil-
di. Once deri delme testi (DDT), negatif ise intradermal
test (IDT) yapildi (8).

Hastaya sirasi ile benzil penisilin ve sefuroksim sodyum
ile deri testleri yapildi ve her ikisi de negatif saptand.
Klaritromisin deri testi icin DDT 50 mg/ml konsantras-
yonda, IDT: 0,5 mg/L ve 0,05 mg/L (1:1000) konsantras-
yonlarinda yapildi. Hastada yapilan tim testler negatif
saptand.

ilag provokasyon testleri

llac provokasyon testleri (IPT) hastane sartlarinda, moni-
torize edilerek yapildi. Hasta test tamamlandiktan sonra
iki saat daha gozlendi, reaksiyon olmamasi durumunda
evde bes glin daha kullanmasi séylendi.

Provokasyon testleri bir hafta ara ile dnce penisilin V,
daha sonra sefuroksim aksetil ile yapildi. Her ikisi de ne-
gatif sonuclandi. Bu testlerden bir hafta sonra oral amok-
sisilin-klavulanik asit ile iki ay sonra da klaritromisin ile IPT
yapildi. Oral amoksislin-klavulanik asit ile test esnasinda
reaksiyon gelismedi, ancak evde uygulamanin ikinci giin-
de son dozdan Ug saat sonra Urtiker ve anjiyddem gelis-
mesi nedeni ile ilacin kesildigi 6grenildi.

Klaritromisin ile IPT esnasinda ikinci dozdan yirmi dakika
sonra Urtikeryal plaklari gelismesi nedeniile test kesildi ve
hastaya oral setirizin verildi.

Klaritromisin ile capraz reaksiyon olasihigi nedeniyle sekiz
hafta sonra azitromisin ile IPT yapildi. Test esnasinda ilk
dozdan 10 dakika sonra Urtikeryal dékuntd, oksdrik, hiril-
tili solunum ve nefes darligi gelismesi nedeni ile anafilaksi
tanisi konuldu. Hastaya 0,15 mg intramuskuler adrenalin
yapildi. Hasta 12 saat hastanede izlendi, bifazik reaksiyon
gdzlenmedi.

TARTISMA

Makrolidlere bagli anafilaksi daha ¢ok vaka sunumu sek-
lindedir. Ben-Shoshan ve arkadaglar astim, besin alerjisi
ve atopik dermatit éykisl olan, dort yasindaki bir has-
tada oral klaritromisine bagl agir anafilaksi bildirmistir.
Bu hasta daha &nce klaritromisini tolere edebiliyorken,
tedavinin dérdinct giiniinde, son dozdan bir saat son-
ra anafilaksi gelismis ve dort kez adrenalin ihtiyaci olmus.
Anafilaksi tablosunun agir seyretmesi hastanin eglik eden
astimi olmasi ile iligkilendirilmis (9).

Makrolid alerjisinin degerlendirildigi bir calismada test-
leri tamamlanabilen 66 hastanin Uclnde (%4,5) azitromi-
sin ile anafilaksi oldugu bildirilmis, bir hastada intravendz
azitromisinin ikinci dozunda anafilaksi gelistigi belirtil-
mistir. Bu hastada klaritromisin ile de anafilaksi éykusu
mevcut oldugu, diger hastalardan birinde oral azitromi-
sinin ilk dozundan, digerinde ise ikinci dozundan sonra
anafilaksi gelistigi bildirmistir. Bu calismada azitromisin
1:10000 konsantrasyonda intravendz ilag formunu kulla-
narak deri delme ve IDT yapilmis. Ug hastanin ikisinde
deri delme testlerinde zayif pozitiflik, diger hastada ise
sadece IDT'de pozitiflik saptanmis. Yazarlar azitromisin ile
deri testi deneyimleri az oldugu icin tim hastalara delme
testi sonucundan bagimsiz IDT yaptiklarini ve bu hastala-
ra IPT yapilmadigini belirtmislerdir (6). Klaritromisin icin
ise bizim kullandigimiz konsantrasyonlarda deri testleri

yapilmis.
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Klinik olarak hastamizin beta laktam bir antibiyotik ve
makrolid grubu bir antibiyotik ile reaksiyonu olmasina
ragmen immunolojik mekanizmalarla ilgisi gosterilemedi.
Azitromisin Ulkemizde intravendz formu olmamasi nede-
ni ile deri testi yapilamadi, klaritromisinin ise intravendz
preparati ile yapilan deri testinde porzitiflik saptanmadi.
Klaritromisin deri testleri standart degildir, kullanilan mak-
simum irritan olmayan konsantrasyonu belirlenmemistir
(10). Bu nedenle hastada klaritromisin deri testinin negatif
sonucglandigi distintlmistir. Hastada gelisen reaksiyonun
non immunolojik mekanizmalarla olmasi ya da dogal ila-
cin reaksiyon yapmayip reaksiyona yol acan antijenik de-
terminantin klaritromisin metabolitlerden biri ile olmasi da
mUmkindar.

llaca bagl anafilaksi cocuklarda beta laktam grubu anti-
biyotikler ve nonsteroid antiinflamatuar ilaglara bagh bil-
dirilmektedir. Anafilaksi genellikle daha énceden duyar-
lagsmis olan hastada tekrar karsilagsma sonucu olusur (11).
Daha &nce kullanmadidi halde bu hastada azitromisin ile
anafilaksi gelismesi, klaritromisin ve azitromisin arasinda-
ki molekiler benzerlikten kaynaklanan capraz reaksiyona
baglanmistir.

Sonug olarak, bu vaka azitromisinin cocuklarda nadir de
olsa anafilaksiye neden olabilecegini, klaritromisin ve
azitromisin arasinda capraz reaksiyon olabilecegini, klarit-
romisin ve azitromisin alerjisi tanisinin konulabilmesi icin
hastane sartlarinda deneyimli personel ve uygun ekip-
man varhiginda IPT yapilmasi gerektigini géstermektedir.
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OZET

Glioblastoma, eriskinlerde en sik gérilen kétl prognozlu bir be-
yin timoridur. Her ne kadar GBM'nin klinik seyrinde ilk semp-
tomlar norolojik belirtiler seklinde olsa da, psikiyatrik belirtiler de
eslik edebilir. Duygudurum ve kisilik degisiklikleri, anksiyete ve
psikoz GBM'de en sik gériilen psikiyatrik belirtilerdir. Bu yazida,
acil servise sosyal ice cekilme, anhedoni, istahsizlik, uyku diizen-
sizligi ve kisilik degisiklileri ile bagvuran 57 yasinda bir erkek has-
ta bildirilmistir. Bu olguda, beyin gérintileme incelemelerinde
7x4 cm buyukliginde sol frontoparietal bélgeden baslayip tem-
poral loba uzanan ve kitle etkisi gosteren bir lezyon saptandi.

Anahtar Kelimeler: Glioblastoma, anhedoni, depresyon, kisilik
degisiklikleri

ABSTRACT

Glioblastoma is the most common poor prognosis brain tumor
in adults. Although neurological signs are often seen as first
symptoms at clinical course of GBM, pychiatric symptoms also
accompany the presentation. Mood and personality changes,
anxiety and psychosis are the most common psychiatric symp-
toms in presentation of GBM. In this article, a 57-year-old man
admitted to emergency unit with social isolation, anhedonia,
loss of appetite, sleep disturbances and personality changes is
reported. In this case, a 7x4 cm-sized lesion with a mass effect
from the left frontoparietal region and extending to the tempo-
ral lobe was found.

Keywords: Glioblastoma, anhedonia, depression, personality
changes

GiRiS

Glioblastoma (GBM), eriskinlerde en sik gorilen kotu
prognozlu beyin timorlerinin basinda gelmektedir. GBM,
siklikla bir beyin hemisferinde tek kitle seklinde ortaya ¢i-
kar ve serebrospinal sivi yolu ile kargl beyin hemisferine
yayihm gosterir (1).

GBM, bircok farkli nérolojik ve psikiyatrik semptomla ken-
dini gosterebilir. GBM olgularinda néropsikiyatrik belirti-
ler timorln lokalizasyonu veya basi etkisine gore farklilik
gosterebilir (2). Kitle etkisiyle daha ¢ok nérolojik belirtiler

ortaya c¢ikarken, bazi olgularda sadece psikiyatrik belirti-
lerle ortaya cikabilir. Keschner ve arkadaslar beyin timéo-
ri olan 530 hastanin %78'inde psikiyatrik semptomlarin
oldugunu, %18'inde ise hastaligin ilk olarak psikiyatrik
belirtilerle kendini gosterdigini ifade etmislerdir. Bircok
beyin timoérl gibi GBM de depresyon, anksiyete, kisilik
degisiklikleri ve psikoz gibi bircok psikiyatrik belirtiye se-
bep olabilir (3). Beyin timérlerinin sebep olabilecegi farkli
psikiyatrik manifestasyonlar Tablo 1'de gdsterilmistir.

Bu makalede, depresif yakinmalar ve kisilik degisiklikleri
ile bagvuran bir GBM olgusu sunulmustur.
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Tablo 1. Beyin timérlerinin sebep olabilecegi psikiyatrik gortinimler
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Olgu sunumu

Olgu sunumu

Kesitsel calisma (n=482)
Retrospektif (n=678)
Kesitsel caligma (n=22)
Olgu sunumu

Olgu sunumu

Olgu serisi (n=8)

Olgu sunumu

Timor tipi Psikiyatrik goriinim

Glioblastom Katatoni
Glioblastom Dogum sonrasi depresyon
Epidermoid timér Depresyon, bellek kayb, istah artigi
Glioma Kisilik ve davranis degisiklikleri
Glioma Biligsel ve davranigsal degisiklikler
Glioblastom Kisilik ve davranis degisiklikleri
Meninjiom Depresyon, uykusuzluk, anksiyete
Glioblastom Depresyon, suisidal distinceler
Meninjiom Depresyon ve psikotik belirtiler

Plasmositom Kisilik degisiklikleri

OLGU SUNUMU

Olgu, 57 yasinda esinden dort yil énce bosanmis ve
tek basina yasayan bir erkek hastadir. Son bir aydir ice
kapanma, arkadaslan ile iletisiminde belirgin azalma,
istahsizlik ve kilo kaybi, konusmada azalma, kisilik 6zel-
liklerinde dikkat ceken degisiklikler olmasi (durtd inhi-
bisyonunda azalma, uygun olmayan cinsel davranislar,
sosyal medya uygulamalarinda tanimadigi insanlara
cinsel icerikli iletiler gondermesi gibi) sebebiyle acil
servise getirildi. Acil serviste degerlendirilen hastanin
ruhsal durum muayenesinde bilinci acik ve koopere idi,
ancak gdriismeye isteksiz ve gdz kontadi kisith idi. Oz-
bakimi azalmisti. Duygulanimi kisitli idi, reaksiyon suresi
uzamisti. Konugma miktari ve hizi ile psikomotor aktivi-
tesi oldukga azalmisti. Dislince icerigi negativist tutu-
mu sebebiyle degerlendirilemedi. Yakinlarindan alinan
bilgilere ve ge¢cmis psikiyatrik muayene kayitlarina gore
son 7 yildir ara ara benzer depresif yakinmalar oldugu,
bu sebeple duloksetin 60 mg/g kullandidi, ancak son 1
aydir depresif yakinmalara eslik eden kisilik degisiklikleri
oldugu &grenildi. Hastanin ayni zamanda Tip 2 DM ve
kronik hepatit B tanilar mevcuttu. Hasta depresyon on-
tanisi ve oral alimiin ileri derecede azalmasi sebebiyle
psikiyatri klinigine yatinldi. Hastanin davranis ve kisilik
degisiliklerinin son bir ay icerisinde meydana gelmesin-
den dolayr daha uzun bir prodroma sahip olan fronto-
temporal demans tanisi distinilmedi. Hastanin mevcut
klinik semptomlarinin tedaviye ragmen kotilesmesi ve
kisi oryantasyonunun da bozulmasi tzerine hastanin or-
ganik ayirici tanisini yapmak amaciyla genis rutin tetkik-
leri ve kranial MRG istendi. Ancak hastanin MRG c¢eki-
mi sirasinda ajite olmasi lzerine cekim siresi daha kisa
olan kranial BT incelemesi yapildi. Hastanin biyokimya
ve hemogram degerleri normal sinirlarda saptandi. Has-
tanin kranial BT incelemesinde sol serebral hemisferde
sulkuslarda silinme, frontoparietal bélgeden temporal
bolgeye dek uzanim gdésteren 7x4 cm boyutlu, hiper-

dens, hemorajik lezyon ile uyumlu gériinim ve etrafinda
hipodens yogun vazojenik 6dem ile uyumlu gorinim iz-
lendi. Ayrica basi etkisine bagl olarak sol lateral ventri-
kil silinmis, orta hattin sagina dogru yaklagik 7 mm shift
mevcuttu (Resim 1). Hasta noroloji birimine konsulte
edildi. Néroloji goruslyle beyin MR ile yeniden konstl-
tasyonu istendi. Hastanin kranial MR incelemesinde ise
hemorajik timor izlenimi veren gorinim saptandi (Re-
sim 2, 3). Hastanin beyin cerrahisi konsiltasyonu istendi
ve yogun bakim Unitesinde takibi saglandi. Beyin 6demi
olmasi sebebiyle hasta acil ameliyata alindi. Kitle eksiz-
yonu ve dekompresyon yapildi. Hastada post-op afazi

Resim 1: Yapilan kontrastsiz bilgisayarli tomografi ince-
lemesinde sol serebral hemisferde sulkuslarda silinme

mevcuttu. Frontoparietal bdlgeden temporal bdlgeye
dek uzanim gdsteren 7x4 cm boyutlu, hiperdens, hemora-
jik lezyon ile uyumlu gorinim ve etrafinda hipodens
yogun vazojenik 6dem ile uyumlu gérinim izlendi. Basi
etkisine bagli olarak sol lateral ventrikil silinmis, orta hat-
tin sadina dogru yaklasik 7 mm shift mevcuttu.
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Resim 2: Prekontrast beyin MRG incelemede T2 agirlikli
gbrintilerde aksiyel kesitlerde lezyon etrafindaki yogun
vazojenik 6dem, sol lateral ventrikile basi ve orta hattin
sagina dogdru shift oklarla gésterilmistir.

Resim 3: T1 adirlikl gérintilerde aksiyel kesitlerde kon-
trastsiz (A) ve kontrasth (B)

ve sag hemipleji gelisti. Kitlenin sitopatolojik incelemesi
neticesinde, glioblastoma tanisi konuldu.

incelemede subakut dénem hemoraji ile uyumlu gérii-
nim izlenmis olup lezyonda belirgin kontrast tutulumu
mevcut degildi.

TARTISMA

Beyin timorleri tuttuklar bolgelere gdre néropsikiyatrik
semptomlar gdsterebilir. Frontal lob timérlerinde abuli,
kisilik degisiklikleri, yargilamada bozulma, motor defisit-
ler, inkontinans ve bakis anormallikleri gérilebilir. Tem-
porolimbik bélge timérlerinde isitsel ve gorsel varsanilar,
mani, panik ataklar ve amnezi ortaya cikabilir. Bunlarin
disinda oksipital bélge, korpus kallozum ve intraventriki-
ler bolgeleri tutan timorlerde lokalize belirtiler meydana
gelmeyebilir (4).

Bir evre IV astrositom olan GBM, her 10.000 hastanin bi-
rinde ortaya cikan ve ortalama 14 ila 15 aylik bir hayatta
kalma slresine izin veren en yaygin birincil malign mer-
kezi sinir sistemi timortduar (5). GBM, santral sinir siste-
minde tutulum bdlgesi, yayilim alani ve basi etkisine gore
bircok néropsikiyatrik belirtinin ortaya ¢ikmasina sebep
olabilir. Bazi GBM olgulari, kendini belirgin nérolojik bul-
gu olmadan sadece psikiyatrik semptomlarla gosterebilir.
GBM olgularinda sik eslik eden psikiyatrik bozukluklarin
basinda depresyon ve diger duygudurum bozukluklari ile
anksiyete bozukluklar gelmektedir. Duygudurum bozuk-
lugu belirtilerinin ortaya ¢iktigi GBM olgularinda siklikla
frontal lob, temporal lob ve limbik sistem tutulumunun
oldugu bildirilmistir (6-8). Bazi calismalarin bulgularina
gore, ozellikle frontal lob ve korpus kallozum tutulumu
gosteren GBM olgularinda depresif yakinmalarla beraber
hizli biligsel degisiklikler ortaya cikabilecedi bildirilmistir
(9-11). Cheema ve arkadaglari, anhedoni ve suisidal fikir-
leri olan bir depresif olguda sol frontotemporal alanda
uzanim gosteren bir GBM tespit ettiklerini bildirimislerdir.
Bizim olgumuzda da, belirgin bir nérolojik defisit olma-
masina ragmen depresif belirtilerin 6n planda oldugu
gorilmektedir. Ayrica olgumuzun dikkat cekici dzellikle-
rinden biri de, hastanin acil servise bagvurmasina sebep
olan depresif yakinmalarinin yaninda kisilik ézelliklerinde
farkedilen degisikliklerdir. Beyin gériintiileme bulgularina
gobre, timorin ozellikle frontoparietal alandan temporal
alana dogru tutulum ve basi etkisi izlenimi gdstermesi
hastanin depresif yakinmalarina eslik eden kisilik degi-
sikliklerini aciklayabilir. Nitekim SSS'de &zellikle frontal
lobun hasar gordigu durumlarda hem depresif yakinma-
larin hem de kisilik degisikliklerinin ortaya ¢ikabilecegdini
bildiren arastirmalar mevcuttur (12, 13). Bizim olgumuzda
ayiric tanida frontotemporal demans da distindlmas, an-
cak kisilik degisikleri ile beraber hiperoralite ve hipersek-
stalite gibi belirtilerin olmamasi ve nérogérintilemede
klinigi aciklayabilecek gérinimin olmasi taniyi fronto-
temporal demans tanisindan uzaklagtirmistir.

Sonug olarak GBM her ne kadar hizli ilerleyen ve kendi-
ni erken dénemde de norolojik belirtilerle gosterebilen
bir timor olsa da, bazi olgularda ilk belirtiler depresif ya-
kinmalar gibi psikiyatrik semptomlar seklinde olabilir. Bu
sebeple, ozellikle organik ayirici tani yapilmasi gerektigi
distnulen olgularda klinisyenlerin beyin gérintileme
tekniklerini de kullanmalari yararli olabilir.
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