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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
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 countries.

The journal's target audience includes researchers,
physicians and healthcare professionals who are
interested or working in all medical disciplines.

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Committee of Medical Journal Editors
(ICMJE), World Association of Medical Editors
(WAME), Council of Science Editors (CSE), Committee
on Publication Ethics (COPE), European Association
of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal is in
conformity with the Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice).

Journal of Istanbul Faculty of Medicine is currently
indexed in Web of Science-Emerging Sources
Citation Index and TUBITAK ULAKBIM TR Index.

Processing and publication are free of charge with
the journal. No fees are requested from the authors at
any point throughout the evaluation and publication
process.

All expenses of the journal are covered by the
Istanbul University.

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
materials. The final responsibility in regard to the
published content rests with the authors.

All published content is available online, free of
charge.

Editor: Birsen Karaman

Address: Istanbul University, Istanbul Faculty of
Medicine Deanery, Turgut Ozal Cad. 34093, Capa,
Fatih, Istanbul, Turkey

Phone: +90 212 414 21 61

E-mail: itfdergisi@istanbul.edu.tr

Publisher: Istanbul University Press

Address: istanbul Universitesi Merkez Kampiisi,
34452 Beyazit, Fatih / Istanbul - Turkey

Phone: +90 212 440 00 00
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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;

4. Caligsmanin 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-

Vil

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 ingilizce ve Tiirkge bashgini ve 50 ka-
rakteri gecmeyen Tiirkce ve ingilizce kisa bashdi-
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
tlim makalelerin ingilizce ve Tiirkce &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-
mia and infarction. 3rd ed. New York: Marcel Dekker;
1993.

Yazar olarak editor(ler): Norman |J, Redfern SJ,
editors. Mental health care for elderly people. New

York: Churchill Livingstone; 1996.

Toplantida sunulan yazi: Bengisson S. Sothemin
BG. Enforcement of data protection, privacy and se-

curity in medical informatics. In: Lun KC, Degoulet
P Piemme TE, Rienhoff O, editors. MEDINFO 92.
Proceedings of the 7th World Congress on Medical
Informatics; 1992 Sept 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992.p.1561-5.

Bilimsel veya teknik rapor: Smith P. Golladay K. Pay-
ment for durable medical equipment billed during
skilled nursing facility stays. Final report. Dallas (TX)
Dept. of Health and Human Services (US). Office of
Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

Tez: Kaplan SI. Post-hospital home health care: the
elderly access and utilization (dissertation). St. Louis
(MO): Washington Univ. 1995.

Yayina kabul edilmis ancak heniiz basiimamis ya-
zilar: Leshner Al. Molecular mechanisms of cocaine
addiction. N Engl J Med In press 1997.

Erken cevrimici yayin: Aksu HU, Ertirk M, Gul M,
Uslu N. Successful treatment of a patient with pulmo-
nary embolism and biatrial thrombus. Anadolu Kar-
diyol Derg 2012 Dec 26. doi: 10.5152/akd.2013.062.
[Epub ahead of print]

Elektronik formatta yayinlanan yazi: Morse SS. Fa-
ctors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996
June 5): 1(1): (24 screens). Available from: URL: http:/
www.cdc.gov/ncidodIEID/cid.htm.

SON KONTROL LIiSTESI

e Editore mektup

- Makalenin tdrt

- Baska bir dergiye génderilmemis oldugu bilgisi

- Sponsor veya ticari bir firma ile iliskisi (varsa be-
lirtiniz)

- Istatistik kontroltiniin yapildigi (arastirma maka-
leleri igin)

- Ingilizce yoniinden kontroltiniin yapildigi

- Yazarlara Bilgide detayli olarak anlatilan dergi
politikalarinin gézden gecirildigi

- Kaynaklarin NLM referans sistemine gore belir-
tildigi
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e Telif Hakki Anlagmasi Formu
® Yazar Formu
e Daha &nce basilmis materyal (yazi-resim-tablo)
kullanilmig ise izin belgesi
e insan 6gesi bulunan calismalarda “gerec ve yon-
tem” boliminde Helsinki Deklarasyonu prensip-
lerine uygunluk, kendi kurumlarindan alinan etik
kurul onayinin ve hastalardan “bilgilendirilmis olur
(nza)” alindiginin belirtilmesi
e Hayvan 6gesi kullaniimig ise “gere¢ ve yontem”
boliminde “Guide for the Care and Use of La-
boratory Animals” prensiplerine uygunlugunun
belirtiimesi
o Makale kapak sayfasi
- Makalenin kategorisi
- Makalenin ingilizce ve Tiirkce bashg
- Makalenin ingilizce ve Tiirkce kisa bashg
- Yazarlarn ismi, soyadi, unvanlar ve baglh olduk-
lari kurumlar (Universite ve fakilte bilgisinden
sonra sehir ve Ulke bilgisi de yer almalidir),
e-posta adresleri
- Sorumlu yazarn e-posta adresi, acik yazisma
adresi, is telefonu, GSM, faks nosu
- Tdm yazarlarin ORCID'leri

e Makale ana metni dosyasinda olmasi gerekenler

- Makalenin ingilizce ve Tiirkce bashgi

- Ozetler 250 kelime ingilizce ve 250 kelime Tiirk-
ce, (olgu sunumunda 200 kelime ingilizce ve
200 kelime Turkge)

- Anahtar Kelimeler: 3 -6 ingilizce ve 3-6 Tiirkce

- Makale ana metin bolimleri

- Kaynaklar

- Finansal destek (varsa belirtiniz)

- Cikar catismasi (varsa belirtiniz)

- Tesekkur (varsa belirtiniz)

- Tablolar-Resimler, Sekiller (baslk, tanim ve alt
yazilariyla)

Editor: Birsen Karaman

Adres: Istanbul Universitesi, istanbul Tip Fakdiltesi
Dekanhg, Turgut Ozal Cad. 34093 Capa, Fatih,
istanbul, Turkiye

Telefon: +90 212 414 21 61

E-mail: itfdergisi@istanbul.edu.tr

Yayincr: 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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INSTRUCTION TO AUTHORS

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

X

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
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ABSTRACT

Objective: This study aimed to determine the presence of se-
vere acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
antigens and IgM and IgG antibodies in breast milk of mothers
diagnosed with Coronavirus disease-19 (COVID-19).

Methods: The study was conducted in 11 mother-child pairs.
Breastfeeding mothers who were either positive according to
a PCR test or those who were negative but had COVID symp-
toms were included in the study. Expressed milk was stored at
-20/-80°C until analysis. Breastmilk SARS-CoV-2 antigens and
IgM and IgG antibodies were measured. The infants were fol-
lowed for at least 15 days.

Results: SARS-CoV-2 PCR tests using a nasopharyngeal swab
was positive in 10 of 11 mothers. Nine mothers had symptoms
of COVID-19. Breast milk samples were taken, on average, 15
days after symptom onset or a positive PCR result. SARS-CoV-2
PCR tests using a nasopharyngeal swab was positive in seven
infants. The SARS-CoV-2 antigen was not detected in the breast
milk of any of the mothers. However, SARS-CoV-2 IgG and IgM
antibodies were detected in the breast milk of two mothers, who
had a positive PCR test and experienced clinical symptoms. The
children of these two mothers experienced no symptoms.

OZET

Amag: Koronavirls hastaligi-19 (COVID-19) tanisi almis anneler-
in anne suttinde Siddetli Akut Solunum Sendromu koronaviriis-2
(SARS-CoV-2) antijeni ile IgM ve 1gG antikorlarinin belirlenmesi
amaclanmistir.

Geregve Yéntem: Calisma 11 anne-cocuk ¢ifti ile gerceklestirildi.
Calismaya PCR testine gore porzitif olan veya negatif olup ancak
COVID semptomlari olan emziren anneler dahil edildi. Sagilmis
anne sltd, analiz asamasina kadar -20/-80°C'de saklandi. Anne
sttt SARS-CoV-2 antijeni ve IgM ve IgG antikorlan &l¢lldi. Be-
bekler en az 15 guin takip edildi.

Bulgular: Nazofarengeal surlintide SARS-CoV-2 PCR testleri
11 annenin 10'unda pozitifti. Dokuz annede COVID-19 semp-
tomlari vardi. Annelerin semptomlarindan veya pozitif PCR
sonuglarindan ortalama 15 giin sonra anne siti 6rnedi alindi.
Nazofarengeal slriintl testlerinde SARS-CoV-2 PCR testleri 11
anne bebeginin 7'sinde pozitifti. SARS-CoV-2 antijeni hicbir an-
nenin anne sitinde saptanmadi. Ancak PCR testi pozitif olan ve
klinik semptomlar yasayan iki annenin sitinde SARS-CoV-2 IgG
ve IgM antikorlar tespit edildi. Bu iki annenin cocuklar hicbir
belirti géstermedi.
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Conclusion: Official institutions have recommended and sup-
ported breastfeeding during the SARS-CoV-2 pandemic. Our
findings support this recommendation. The promotion and pro-
tection of breastfeeding under emergency conditions is of great
importance for the health of children, mothers, and society.

Keywords: Breast milk, COVID-19, breastfeeding

Sonug: SARS-CoV-2 salgininda resmi kurumlar tarafindan em-
zirme tavsiye edilmis ve desteklenmistir. Bulgularimiz bu éner-
iyi desteklemektedir. Emzirmenin acil kosullarda tesviki ve ko-
runmasl, cocugun, annenin ve toplumun saglid acgisindan ¢ok
Snemlidir.

Anahtar Kelimeler: Anne sitl, COVID-19, emzirme

INTRODUCTION

Coronavirus disease-19 (COVID-19) is caused by a severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2),
which first emerged in China in December 2019, and was
declared as a pandemic by the World Health Organiza-
tion (WHQO) in March 2020 (1, 2). The disease has been
reported to be mild in children (3). At the start of the
pandemic, a negative opinion on breastfeeding was re-
ported by a group of experts in China (4). Nevertheless,
the importance of continuing breastfeeding was empha-
sized by official institutions dealing with child health, and
breastfeeding has continued to be promoted during the
COVID-19 pandemic (5). Current information suggests
that the virus is transmitted via respiratory droplets (6).
There is currently no study that has reported transmis-
sion via breast milk, and the WHO has highlighted that
active COVID-19 transmission through breast milk has
not been demonstrated (7). Given the short- and long-
term benefits of breastfeeding for the mother and child,
the well-documented antimicrobial properties and im-
mune-enhancing structure of breast milk, the epidemi-
ological data on respiratory viruses (e.g., SARS-CoV-2,
Middle East respiratory syndrome coronavirus, and influ-
enza), and evaluations based on recent publications, it is
important to protect and maintain breastfeeding during
the epidemic (8, 9).

In this study, we aimed to investigate the presence of vi-
rus antigens and immunoglobulin M (IgM) and immuno-
globulin-G (IgG) antibodies against SARS-CoV-2 in breast
milk of mothers diagnosed with COVID-19. Our findings
will contribute to the development of national and global
evidence-based guidelines and provide valuable epide-
miological data.

MATERIAL AND METHOD

This cross-sectional, descriptive study was conducted in
Istanbul University Istanbul Faculty of Medicine and Istan-
bul Medipol University International School of Medicine
between June 15, 2020 and August 30, 2020. Lactating
mothers who tested positive for SARS-CoV-2 using a
nasopharyngeal swabs (NS) polymerase chain reaction
(PCR) test, who were symptomatic or asymptomatic and
had received or were receiving treatment, and those who
had COVID-19-like symptoms but tested negative for
SARS-CoV-2 based on a NS PCR test and had received
or were receiving treatment were included in the study.

Mothers were given specific instructions on how to ex-
press milk. They were asked to wash their hands for at
least 20 seconds and clean their breasts with water and
soap before expression. Milk stream was initiated by
manual expression, and approximately the first 3 mL
were discarded to obtain a midstream breast milk sam-
ple (10). At least 10 mL of milk was obtained and stored in
milk storage sterile containers. Breast milk samples were
stored at -20°C or below until analysis.

Mode of delivery, mothers’ SARS-CoV-2 NS PCR test re-
sults, mothers’ clinical symptoms, treatment received for
COVID-19, day milk expressed after diagnosis, childrens’
age, children’s NS PCR results, children’s symptoms, pres-
ence of SARS-CoV-2 antigen in breast milk, presence of
SARS-CoV-2 IgM and 1gG antibodies in breast milk, and
follow-up period after milk supply were recorded. The
infants of the mothers, whose breast milk samples were
collected within the first 15 days of diagnosis, were fol-
lowed for at least 15 days. Retrospective information was
collected on the children of the mothers, who had recov-
ered or completed treatment.

The stored breast milk samples were thawed at room
temperature and analyzed for the presence of SARS-
CoV-2 antigens using COVID-19 Ag FIA (Standard F-Sd
Biosensor, Republic of Korea; fluorescent immunoassay
to detect SARS-CoV-2) and SARS-CoV-2 antibodies using
COVID-19 IgM/IgG Combo FIA (Standart F-Sd Biosensor,
Republic of Korea).

The study was approved by the ethics committee of
Medipol University (Date: 10.16.2020, No: 457), and the
Turkish Ministry of Health was informed. All mothers gave
informed consent to participate in the study. The study
was supported by Savas Medical Company.

RESULTS

The study was carried in 11 child-mother pairs. NS PCR
tests showed that 10 of the 11 mothers were positive for
SARS-CoV-2, and nine mothers had symptoms. Eight in-
fants were born by cesarean section and three were born
by spontaneous vaginal delivery. Three of the 11 mothers
were not receiving or had not received any treatment for
COVID-19, four had completed treatment, and four were
still receiving treatment. Seven mothers had received
only hydroxychloroquine as treatment, and one was re-
ceiving hydroxychloroquine and lopinavir-ritonavir treat-




Table 1: SARS-CoV-2 PCR, antigen and antibody results of mother-child pairs and breast milk

Mother-

SARS-CoV-2

SARS-CoV-2 SARS-CoV-2

Breastmilk milk

SARS-CoV-2

SARS-CoV-2 PCR Symptoms

Age of

Symptms

I9G antibody in

breastmilk

IgM antibody in

breastmilk

antigen in

sample collecting

PCR result of
mother * time**

Child pair
(no)

of child

child (day) result of child*

of mother

breastmilk

Negative

Negative

Negative

Not done

Positive

Negative

Negative

Negative

Positive

59
16
47

Positive

Negative Negative

Negative

Positive

Positive

Positive

Positive

Negative

Positive

15

11

Positive

Negative

Negative

Negative

Negative

14

Positive

Negative Negative

Negative

Negative

Positive

Negative

Negative

Negative

Positive

252
70

Positive

Negative

Negative

Negative

Negative

24
60
24
31

Positive

Negative

Negative

Negative

Positive

475
38

Positive
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Negative

Negative

Negative

Positive

Negative

10

M

Positive

Positive

Negative

Positive

142

Positive

*in nasofarengeal swab, **after the diagnosis of mother with COVID-19

ment. Breast milk samples were collected, on median,
11 days (range 2-60 days) after diagnosis of COVID-19.
Samples were collected within the first 15 days of the
disease in seven mothers (five samples were collected in
the first five days). Infants (n=7) were followed up for at
least 15 days. Retrospective information about the his-
tory of the children (n=4), whose mothers had recovered
or completed treatment, were collected. The median
age of children was 47 days (range 3-475 days). NS PCR
tests showed that seven children were positive for SARS-
CoV-2. Four had symptoms and two were hospitalized
and received treatment. SARS-CoV-2 antigens were not
identified in the breast milk of any of the mothers. SARS-
CoV-2 IgM and IgG antibodies were positive in milk sam-
ples of two mothers. All children were breastfed through-
out the study period. Findings are summarized in Table 1.

Mother-child pair 1: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The infant had no symptoms. The
breast milk sample was collected four days after the
mother was diagnosed with COVID-19. The infant was
followed up for one month. No additional problems were
observed during the follow-up period. There were no
other cases with a positive PCR test in the household.

Mother-child pair 2: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test result of the in-
fant was also positive, but they showed no symptoms.
The breast milk sample was collected three days after
the mother was diagnosed with COVID-19. The grand-
parents in the same household both tested positive for
SARS-CoV-2 following a PCR test. The infant was fol-
lowed up for 15 days and no additional problems were
observed during the follow-up period

Mother-child pair 3: The NS PCR test showed the moth-
er was positive for SARS-CoV-2, but she showed no
COVID-19 symptoms. The NS PCR test result of the infant
was also positive and he experienced fever. The breast
milk sample was collected two days after the mother was
diagnosed with COVID-19. The child was hospitalized in
the neonatal intensive care unit for 10 days and received
antibiotics for sepsis. The father and brother also tested
positive for SARS-CoV-2. The infant was discharged from
hospital after 15 days and made a full recovery.

Mother-child pair 4: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test results of the in-
fant were also positive but showed no symptoms. The
child was followed up in the hospital without treatment.
The breast milk sample was collected 15 days after the
mother was diagnosed with COVID-19. Although anti-
gens were not detected, SARS-CoV-2 IgG and IgM an-
tibodies were present in the breast milk. The father and
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two brothers in the same household had positive PCR
test results. The infant was followed up for 45 days and
had no problems during the follow-up period.

Mother-child pair 5: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test showed the infant
was negative, and they showed no symptoms. The breast
milk sample was collected 11 days after the mother was
diagnosed with COVID-19. The father in the same house-
hold tested positive for SARS-CoV-2. The infant was fol-
lowed up for 15 days and no problems were observed
during the follow-up period.

Mother-child pair 6: The NS PCR test showed the mother
was positive for SARS-CoV-2, but she showed no COVID-19
symptoms. The NS PCR test results of the infant were neg-
ative for SARS-CoV-2 but was kept under observation for
suspected fever. Because no fever was observed during
follow-up and acute phase reactants were negative, the
infant was discharged without treatment. The breast milk
sample was collected two days after the mother was diag-
nosed with COVID-19. The father in the same household
tested positive for SARS-CoV-2. The infant was followed
up for one month and no additional problems were ob-
served during the follow-up period.

Mother-child pair 7: The NS PCR test showed the moth-
er was positive for SARS-CoV-2, and she experienced
COVID-19 symptoms. The NS PCR test result of the in-
fant was also positive for SARS-CoV-2 PCR and was kept
under observation without treatment, but no fever was
detected. The breast milk sample was collected three
days after the mother's COVID-19 diagnosis. The father
and grandmother in the same household were index cas-
es who had positive PCR tests. The infant was followed
up for 15 days and no problems were observed during
the follow-up period.

Mother-child pair 8: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test result of the in-
fant was negative and they showed no symptoms. The
father and grandmother in the same household also test-
ed positive for SARS-CoV-2. The breast milk sample was
collected 24 days after the mother was diagnosed with
COVID-19. Based on history of the infant, no problems
developed.

Mother-child pair 9: The NS PCR test showed the mother
was positive for SARS-CoV-2, and she showed COVID-19
symptoms. The NS PCR test result of the child was pos-
itive, but the child had no symptoms. The father in the
same household was an index case who had a positive
PCR test result. The breast milk sample was collected 60
days after the mother's COVID-19 diagnosis. The history
of the child indicated no problems.

Mother-child pair 10: The NS PCR test showed the
mother was negative for SARS-CoV-2, but she experi-
enced COVID-19 symptoms. The infant was hospitalized
for 10 days in the newborn intensive care unit because
of a positive NS PCR test result and fever and was dis-
charged on day 14 and made a full recovery. The aunt
and cousin in the same household both tested positive
for SARS-CoV-2. The breast milk sample was collected 24
days after the mother’s COVID-19 diagnosis. The history
of infant indicated no additional problems following dis-
charge from the hospital.

Mother-child pair 11: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test results of the in-
fant were positive, no symptom was observed. The breast
milk sample was collected 31 days after the mother’s
COVID-19 diagnosis. Although antigens were not pres-
ent, SARS-CoV-2 IgG and IgM antibodies were detected
in the breast milk. The father and brother in the same
household tested positive for SARS-CoV-2. The history of
the child indicated no additional problems.

DISCUSSION

Our study investigated the breast milk and breastfed
children of mothers who have been followed with the
diagnosis of COVID-19. Using a rapid antigen test, no
SARS-CoV-2 antigens were identified in breast milk sam-
ples of mothers who tested positive for SARS-CoV-2 or
who tested negative for SARS-CoV-2 but experienced
clinical symptoms. However, SARS-CoV-2 IgG and IgM
antibodies were both detected in two breast milk sam-
ples. All mothers continued to breastfeed their babies
despite testing positive for SARS-CoV-2 or having symp-
toms (in those with a negative PCR test result). This is the
first study investigating SARS-CoV-2 in breast milk using
a rapid antigen test.

The antiinfection properties of breast milk have been
reemphasized by our findings. Antibodies (particularly
secretory IgA), soluble components, cellular compo-
nents, and bioactive factors, such as microorganisms,
have an important role in the antiinfection properties of
breast milk (10). Chan et al. also suggested that lactofer-
rin found in breast milk has a protective effect against
COVID-19 (11).

In a study on the transmission of the virus via breast milk,
a nucleic acid test of breast milk showed a positive pres-
ence of the virus, though contamination could not be
ruled out (12). In our study, measures were taken to pre-
vent contamination. The virus was not identified in the
breast milk of any of the mothers despite 10 of 11 moth-
ers testing positive for SARS-CoV-2, which demonstrated
that the virus is not transmitted by breast milk.
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In our study, the presence of SARS-CoV-2 in breast milk
was investigated using a rapid antigen test. There are cur-
rently two different diagnostic tests for SARS-CoV-2: mo-
lecular and antigen tests. Genetic material is detected by
molecular tests, which are known as PCR tests. The pro-
cess takes several hours to several days to obtain results.
In contrast, antigen tests detect specific proteins belong-
ing to the virus and produce results in less than an hour.
Although PCR tests are specific and sensitive, antigen
tests have been reported to perform best in cases with a
high viral load and within five days from symptom onset.
Moreover, they are less sensitive compared to molecular
tests but their specificity is high. Rapid antigen tests are
easy to use, economical, and faster at obtaining results
(13-15). In our study, five of the 11 mothers’ breast milk
samples were collected in the first five days after diag-
nosis, and of these, three had symptoms. Although milk
was obtained earlier in five mothers, no antigens were
detected. In previous studies, PCR tests have been used
to determine the presence of SARS-CoV-2 virus in breast
milk. To the best of our knowledge, this is the first study
to investigate the presence of SARS-CoV-2 in breast milk
using an antigen test.

Although no SARS-CoV-2 antigens were identified in any
of the breast milk samples, SARS-CoV-2 antibodies were
positive in two breast milk samples. In a study by De-
mers-Mathieu et al. antibodies against SARS-CoV-2 S1 and
S2 subunits and nucleocapsid were detected in breast milk,
and the authors emphasized that these antibodies would
protect the child (16). In a study by Gao et al. that involved
14 mothers who had received treatment for COVID-19
and had recovered without sequelae, no nucleic acid be-
longing to SARS-CoV-2 was identified in their breast milk,
and neutralizing antibodies targeting SARS-CoV-2 were
observed in the breast milk of three mothers (17). In ad-
dition, Dong et al. reported the presence of IgG and IgA
antibodies but no SARS-CoV-2 detection in the breast milk
of a mother (18). Deeks et al. reported that IgG, IgM, and
IgA antibody positivity in breast milk had low sensitivity
in the first week following the onset of COVID-19 symp-
toms in mothers, whereas sensitivity gradually increased
in the second week and reached the highest level in the
third week. They showed that the probability of detecting
IgM and IgG antibodies together was 30.1% on days 1-7,
72.2% on days 8-14, and 91.4% on days 15-21 (19). In our
study, breast milk samples were collected on median, 11
days following the onset of symptoms. We speculate that
the identification of antibodies in the two breast milk sam-
ples was associated with the time of sample collection.

The mothers participating in the study were informed
about the continuation of breastfeeding in light of official
recommendations and epidemiological data, and con-
tinuation of breastfeeding was ensured under preventive
measures, and no problems were observed. Our findings
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support the recommendation that women infected with
COVID-19 should be encouraged to continue breast-
feeding, given the evidence for the protective effects of
breastfeeding on the health of the mother and child.

In our study, eight mothers had received or were receiving
treatment for COVID-19. Mothers receiving treatment for
COVID-19 were informed that current treatment did not
pose an obstacle for breastfeeding in light of scientific
data, and all continued to breastfeed (20).

The absence of a control group in our study is a limita-
tion. However, our aim was to evaluate the presence of
the virus in the breast milk of infected mothers and ex-
amine the effect on children. The low sample size, the use
of an antigen test with low sensitivity, and not investigat-
ing IgA antibodies are also limitations. Nevertheless, our
findings provide important contributions regarding the
epidemiology of SARS-CoV-2 in breast milk.

In conclusion, our results indicated that there is no virus
transmission via breast milk, and no problems were ob-
served among children who had been breastfed by moth-
ers who were diagnosed with COVID-19. As stated by the
WHO, United Nations Children’s Fund, and numerous
other official health organizations in Turkey, breastfeed-
ing should be maintained and encouraged even under
extraordinary conditions, given the short- and long-term
benefits for the mother and child.
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ABSTRACT

Objective: The SARS-CoV-2 virus, which unexpectedly has affected
the whole world, continues to infect millions of people and causes
the death of hundreds of thousands of people. There has been no
consensus on the pediatric age group yet. For this reason, it was
aimed to share the pediatric group experience of our center.

Material and Method: After the pandemic announcement, 1076
pediatric cases admitted to our center with suspected COVID-19
disease were discussed. Eighty-five children who were positive in the
SARS-CoV-2 polymerase chain reaction test, were evaluated retros-
pectively with epidemiological, clinical, laboratory and imaging data.

Results: Half of the patients were male and about half of them
were between 60-179 months. The household contact/exposu-
re was 80% of the patients. The most common complaints were
cough and fever, with the rates of 51.8% and 47.1%, respectively.
There was a milder clinic 72.9% of patients and critical illness only
2.4% of the patients. The most striking laboratory finding was
lymphopenia. Imaging results showed that abnormal thorax CT
rate was 10.6%. Isolation at home was administered on 80% of
the patients. Various specific treatments were used only in 4.7%
of the hospitalized patients. One of these patients who received
hydroxychloroquine, intravenous immunglobuline and tocilizu-
mab died. The mortality rate was 1.5%.

Conclusion: In the absence of reliable diagnostic tests and spe-
cific antiviral treatments appropriate for children, it was conclu-

OZET

Amag: Beklenmedik bir anda tlim diinyayi etkileyen SARS-CoV-2
virist milyonlarca insani enfekte etmeye ve ylzbinlerce insa-
nin da 6lime neden olmaya devam etmektedir. Pediyatrik yas
grubuna dair goris birligi heniiz saglanamamistir. Bu nedenle
merkezimize ait pediyatrik grup deneyiminin paylasiimasi amag-
lanmigtir.

Gere¢ ve Ydntem: Pandemi ilanindan sonra merkezimize
COVID-19 hastaligi stphesiyle bagvuran 1076 ¢ocuk olgu ele
alindi. SARS-CoV-2 polimeraz zincir reaksiyon testinde pozitif
olan 85 ¢ocuk, epidemiyolojik, klinik, laboratuvar ve gérintileme
verileri ile retrospektif olarak degerlendirildi.

Bulgular: Hastalarin yarisi erkek ve yaklasik yarisi 60-179 ay ara-
sindaydi. Hastalarin %80'inde ev i¢i temas/maruziyet mevcuttu.
En sik sikayetler sirasiyla %51,8 ve %47,1 oranlaryla dksurlk ve
atesti. Hastalarin %72,9'unda daha hafif klinik tablo ve sadece
%2,4'tinde kritik hastalik vardi. En carpici laboratuvar bulgusu
lenfopeniydi. Gérintileme sonuglar, anormal toraks BT orani-
nin %10,6 oldugunu gdsterdi. Hastalarin %80'ine evde izolasyon
uygulandi. Hastanede yatan hastalarin sadece %4,7'sinde ¢esitli
spesifik tedaviler uygulandi. Hidroksiklorokin, intravenéz im-
munglobulin ve tosilizumab alan bu hastalardan biri 8ldi. Mor-
talite orani %1,5 idi.

Sonug: Glvenilir tanisal testlerin ve ¢ocuklar igcin uygun spesifik
antiviral tedavilerin yoklugunda, COVID-19 enfeksiyonunu daha
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ded that we need more virological, epidemiological, clinical, la-
boratory and imaging studies to better understand and manage
CQOVID-19 infection.

Keywords: COVID-19, child, management, treatment

iyi anlamak ve ydnetmek icin daha virolojik, epidemiyolojik,
klinik, laboratuvar ve gorintileme ¢alismalarina ihtiyag oldugu
fikrine varildi.

Anahtar Kelimeler: COVID-19, cocuk, yonetim, tedavi

INTRODUCTION

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) virus, which appeared in China in Decem-
ber 2019, spread rapidly and was declared as a pandemic
by the World Health Organization (WHO) on March 11,
2020 (1). The virus, which has been seen in 235 countries
to date, has caused 34,804,348 people to become infect-
ed and 1,030,738 people to die (2). It is manifested by
symptoms such as fever, dry cough, and dyspnea in the
adult age group, leading to serious diseases, especially
pneumonia (3). Articles published to date show that the
COVID-19 disease is milder in childhood (4). In addition,
there are small case series and case reports that include
quite different approaches with treatment procedures,
and management and treatment is also continuing.
Based on this, it is aimed to present the data of the pedi-
atric patients who followed-up in our center.

MATERIAL AND METHOD

As of the announcement of the first case in our country, in
accordance with the pandemic preparations at our facility,
a service area where possible cases are evaluated in terms
of COVID-19 disease and a service area where suspicious
patients can be monitored has been organized. One-thou-
sand-seventy-six children between 1 and 216 months who
were admitted to our hospital between the dates of 11
March, 2020 and 1 June, 2020 and who conformed to
the possible case definition in accordance with the Min-
istry of Health COVID-19 (SARS-CoV-2 infection) guideline
were evaluated by pediatric infectious disease specialists
(5). Epidemiological, demographic, laboratory, imaging,
treatment and follow-up data of 85 patients, whose SARS-
CoV-2 polymerase chain reaction (PCR) was positive in the
combined nasal and nasopharyngeal swab samples taken
were obtained by examining the files retrospectively. Pa-
tients less than a month were not included in the study.

Patients were divided into 5 categories according to clin-
ical data. These categories are listed below (6). 1) Asymp-
tomatic infection: Normal imaging features and nucleic
acid test positivity without symptoms. 2) Mild disease:
Acute upper respiratory infection with symptoms like fe-
ver, sore throat, cough and/or myalgia. 3) Moderate dis-
ease: Pneumonia, which does not require oxygen, mani-
fested by symptoms such as fever and cough (mostly dry).
4) Severe disease: Pneumonia, which requires oxygen,
manifested by symptoms such as fever and cough and
signs of hypoxia. 5) Critical disease: Respiratory failure re-
quiring mechanical ventilation, acute respiratory distress

syndrome (ARDS), shock, and multiple organ failure. In
addition, cases similar to Kawasaki syndrome were report-
ed in many countries, firstly in England, in April 2020, and
it was named as multisystemic inflammatory syndrome in
children (MIS-C). In accordance with the symptoms, imag-
ing results such as direct radiography or thorax computer
tomography (CT) applied to children were re-evaluated
together with the pediatric radiology specialist.

Molecular tests of pediatric patients with suspected
COVID-19 disease were studied in the COVID-19 Labora-
tory authorized by the Ministry of Health, within the De-
partment of Virology and Basic Immunology of our hospi-
tal. Combined nasal and nasopharyngeal swab samples
taken from patients were sent in viral transport medium
(VTM) together with patient information forms in accor-
dance with cold chain rules with triple transport system.

In our laboratory, viral nucleic acid isolation kit (Biospeedy,
Catno: BS-NA-109-1000) and reverse transcriptase (RT),
real-time (qg) PCR kit (Biospeedy, BS-SY-WCOR-305-1000)
available from the Ministry of Health is used for the mo-
lecular diagnosis of COVID-19. Viral nucleic acid isolation
process is run manually in the BSL-2 cabinet. RT-gPCR is
performed on the Rotor Gene Q (QIAGEN, Germany)
device. In the RT-gPCR kit, RNA-dependent RNA poly-
merase (RdRp) gene region is targeted specifically for
SARS-CoV-2. In the working principle of this kit, the hu-
man ribonuclease P gene is used as internal control. The
positivity of RNAse P for the PCR procedure indicates
that the test is working correctly. By determining the am-
plification curves of the RARP gene region, COVID-19
positive result is obtained.

The collected data were studied in the 23.0 version of the
SPSS programme using descriptive statistical methods,
and values were expressed as percentage, mean, and
standard deviation. It was planned to compare the as-
ymptomatic patient group and the symptomatic patient
group with the non-parametric tests using the chi-square
test and, if necessary, to support Fisher's Exact test. Data
without normal distribution of two independent groups
were evaluated by Mann-Whitney U test.

Since it was a retrospective study based on file scanning,
the informed consent form was not needed. Approv-
al was received for the application numbered 2020-05-
11T13_00_56 to the scientific committee of the Ministry
of Health. Approval was also obtained from our hospital’s
ethics committee (Date: 15.05.2020, No: 10).
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RESULTS

One-thousand-seventy-six of the patients who applied to
the pandemic areas established in our institution to com-
bat the COVID-19 disease were evaluated in accordance
with the COVID-19 (SARS-CoV-2 infection) guideline
prepared by the Ministry of Health. SARS-CoV-2 was de-
tected in 85 patients’ swab samples. Male gender of the
patients with the diagnosis of the COVID-19 disease was
49.4%. The average age of the patients included in the
study was 119.01+61.82 (range 4-204) months. Detailed
data regarding the demographic and epidemiological in-

formation of the patients are presented in Table 1. These
data were also compared between the asymptomatic and
symptomatic groups, but no significant value was found.

Comorbid diseases in our patients were reactive airway
disease, malignancy, cerebral palsy, Hashimoto thyroid-
itis, hypertension, newly diagnosed diabetes mellitus,
carboxylase deficiency, cyclic neutropenia and De-Barsy
syndrome (1, 2, 3).

Considering the complaints, 51.8% cough, 47.1% fe-
ver, 18.8% myalgia and 12.9% sore throat were present.

Table 1: Demographic and epidemiological data distribution of patients with SARS-CoV-21

n (%)
Total Asymptomatic Symptomatic p value
Gender 0.745
Male 42 (49.4) 9(10.6) 33(38.8)
Female 43 (50.6) 8(9.4) 35(41.2)
Age group ranges 0.176**
1-11 months 3(3.5) 2(2.4) 1(1.2)
12-59 months 17 (20.0) 2(2.4) 15(17.6)
60-179 months 39 (42.4) 9(10.6) 30(35.3)
180 months and over 26 (30.6) 4(4.7) 22 (25.9)
Presence of exposure/contact 68 (80) 15(17.6) 53 (62.4) 0.504**
Number of individuals with exposure/contact 0.000**
One 50 (58.8) 11 (13.0) 39 (45.9)
Two 11 (13.0) 3(3.5) 8(9.4)
Three and over 7 (8.3) 0 (0.0 7 (8.3)
Presence of comorbidity 12 (14.1) 2(2.4) 10(11.8) 1.000**
Clinical case status 0.000**
Asymptomatic 17 (20.0) 17 (20.0) 0 (0.0
Mild disease 62 (72.9) 0(0.0) 62 (72.9)
Moderate disease 3(3.5) 0 (0.0 3(3.5)
Severe disease 1(1.2) 0 (0.0 1(1.2)
Critical disease 2(2.4) 0 (0.0 2(2.4)
Follow-up decision 0.738**
At home 68 (80.0) 13(15.2) 55 (64.7)
At hospital 17 (20.0) 4 (4.8) 13(15.2)
Follow-up with specific treatment 5(5.8) 0 (0.0 5(5.8) 0.578**
Outcome 0.265**
Discharge 16 (18.8) 3(3.5) 13(15.2)
Complication 0(0.0) 0(0.0) 0 (0.0
Mortality 1(1.2) 0(0.0) 1(1.2)

N: Number of cases. * chi-square test, ** Fisher's Exact Test; t Percentages may not total 100 because of rounding
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The symptoms of runny nose, diarrhea and shortness of
breath observed in the application were also evaluated.
The mean duration of symptoms, clinical disease groups
and follow-up decision in patients with symptoms are
presented in Table 2. In addition, 7 (8.2%) of the patients
who suggested respiratory tract infection with the current
symptoms had a swab sample to detect other viral respi-
ratory viruses, but any viruses could be detected.

The most striking finding was the presence of lymph-
openia in 32 patients. In addition, leukocytosis in nine

After the first evaluation 33 (38.8%) of patients were imag-
ined with low dose thorax CT because of reasons such as
abnormal graphy, comorbidity. Parenchymal findings com-
patible with COVID-19 were present in nine of the symp-
tomatic patients. Only 11 patients had an abnormal chest
X-ray. In none of these patient groups, recurrent thorax CT

Table 2: Data distribution of the symptoms and clinical
disease status of the patients evaluated after the
admission

patients, leukopenia in nine patients, thrombocyto- Symptoms  Number of cases syz:tc::sn(gzw
penia in seven patients, neutropenia in eight patients (% value) (mean=SD)
oty masssed Croscive proreim Dedmer and Tver  CouSh 4 1.8) 2342169
function tests. The increase of procalcitonin has been Fever 40 (47.7) 1.80+1.12
detected only in three patients. The evaluations of the Myalgia 16 (18.8) 2.31+£1.40
pati.ents for their Iaboratory and-ima-ging are presgnt— Sore throat 11(12.9) 1824098
ed in Table 3. Laboratory investigations and imaging
results were evaluated, and 80% of the patients were Dyspnea 6(7.7) 2.17+1.60
isolated at home. Diarrhea 5(5.9) 2.20+0.83
Runny nose 5(5.9) 2.00+1.22
Table 3: Comparison of laboratory and imaging parameters by patient groups*
n (%)
Total Asymptomatic Symptomatic p value
WBC count 0.576**
Leukocytosis 9(10.6) 3(3.5) 6(7.1)
Leukopenia 9 (10.6) 1(1.2) 8 (9.4)
Neutropenia 8(9.4) 3(3.5) 5(5.9) 0.620**
Lymphopenia 32(37.6) 7(8.2) 25(29.4) 0.421**
Thrombocytopenia 7 (8.2) 1(1.2) 6(7.1) 1.000**
Increased C-reactive protein 24 (28.2) 4(4.7) 20 (23.5) 0.768**
Increased procalcitonin 3(3.5) 0 (0.0 3(3.5) 1.000**
Increased alanine transaminase 5(.9) 1(1.2) 4(4.7) 1.000**
Increased aspartate transaminase 14 (16.4) 3(3.5) 11 (13.0) 1.000%*
Increased lactate dehydrogenase 6(7.1) 0 (0.0 6(7.1) 0.342**
Increased D-dimer 16 (18.8) 5(5.9) 11(13.0) 0.296**
Increased troponin 4(4.7) 0(0.0 4(4.7) 0.579**
Imaging
Direct graphy 0.526**
Normal 68 (80.0) 14 (16.4) 4 (63.
Anormal 11 (13.0) 1(1.2) 10(11.8
Thorax CT 0.256**
Normal 24 (28.2) 4(4.7) 20 (23.6)
Appropriate with COVID-19 disease 9 (10.6) 0(0.0) 9 (10.6)

N, number of cases; WBC, white blood cell; NA, non-available; CT, computer tomography; *Percentages may not total 100 because of

rounding; *chi-square test, **Fisher’s Exact Test
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Figure 1a: Chest CT images of children with COVID-19
axial section. Peribrochial involvement of right lower lobe
with ground glass opacity and accompanying consolida-
tion in a 10 years old male patient

v

[ d
Figure 1b: Chest CT images of children with COVID-19
axial section. Patchy ground glass infiltrations in the left
upper and lower lobe in a 15 year old female patient

imaging was required. The most common findings in our
patient group were glass ground opacities. Images of two
of our patients can be seen in Figure 1a and 1b.

In symptomatic patients hydroxychloroquine treatment
with ratio 3.5% (n=3) was preferred at the beginning of
the pandemic. One of these patients had a diagnosed
malignancy, one had multisystemic inflammatory syn-
drome, and the other had poor adult-type thorax CT
findings. Tocilizumab was also administered to the pa-
tient with critical illness who was taking hydroxychloro-
quine. Plasmapheresis was applied together with favi-
pravir treatment in another critically ill patient who was
admitted in the later period of the pandemic. Except for
these four patients, all patients were followed up with
symptomatic treatment. No side effects or complications

were observed during the treatment process. After the
treatment, all patients were discharged except one. One
of the patients with critical disease who applied on the 4t
day of the symptoms and administered tocilizumab, in-
travenous immunglobuline and hydroxychloroquine died
because of multisystemic inflammatory syndrome.

DISCUSSION

SARS-CoV-2 is an emerging pathogen causing upper respi-
ratory system infection and pneumonia all over the world.
At the pediatric age group, it is known that the number of
cases is less than the adult age group, the clinical course is
less severe, and the mortality is lower. When only the pedi-
atric patients who applied to our institution and the patients
with epidemiological data, fever and respiratory symptoms
were evaluated, the positivity ratio was found 7.89%. This
rate, which was determined as 12% with the evaluation of
1391 children in Wuhan, was lower in our study (7). Consid-
ering the date of our country, including adult patients, the
rate of pediatric cases have been determined to be 1% as of
the end of March 2020 (8). However, this rate was similar to
ltaly with the rate of 1%, Spain with the rate of 0.8% (2, 10).
At the onset of the pandemic, the rate of children reported
as 1.7% in the United States increased to 4% for the 0-9 age
group, and 11.5% for the 10-19 age group in August (11). In
the study, in which 72,314 cases were evaluated in China,
cases belonging to the pediatric group were reported at
the rate of approximately 2.2% (12). Fifty percent of male
gender ratio contrasted with the predominance of female
gender data from the studies of Parri et al. and Tagarro
et al. (9, 10). In the publication of Lue et al which 171 pa-
tients were evaluated, this rate increased to 60.8% (8). The
mean age of the patients included in the study was 119.01
months, which was approximately 9.8 years compatible with
our country data (8). In the age distribution data of the stud-
ied patients, it was observed that the 60-179 months group
was the first with 45.9%, and the group of 180 months and
over was the second with 30.6%. When the studies involving
a large number of patients were examined, it was seen that
the case density was clustered especially at the age of six
years and over like our study (9).

The coronavirus epidemic, which appeared later in our
country compared to Asian and European countries, had
a serious effect on the public’s decision to travel. Of our
positive cases, only three patients belonging to the same
family had a travel history. After the first case was seen on
the 11% of March, 2020 in our country, the schools were
closed just a day later in order to prevent the child age
group, thought to be a super carrier, to spread the dis-
ease (13). That situation resulted in a household contact
rate, similar to Centers for Disease Control (CDC) data, as
seen in our data. Considering the number of individuals
exposed to pre-infection, an individual contact was 60%,
and as the number of individuals increased, this rate was
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expressed in numbers, suggesting the isolation success
provided within the home. When we look at the number
of contact individuals discussed in the study by Zhang
et al. contrary to our study, it was observed that as the
number of individuals increased, the rate of exposure in-
creased correspondingly (14).

Considering positive cases with PCR test results that were
evaluated as possible cases, 12 patients had comorbid
disease. The new diagnosis of diabetes in one of these
patients, malignancy in two, and the presence of hyper-
tension in one coincided with the risk factors of the adult
age group (15). Although four patients with comorbid-
ity were asymptomatic, they were hospitalized and fol-
lowed-up. Immunosuppression, chronic lung diseases
and cardiovascular diseases have been identified as risk
factors that worsen the disease, and all risk factors are still
uncertain (16).

The most common symptoms detected in our patients
included in the study were cough and fever symptoms
with 51.8% and 47.1%. These rates were in line with the
100 case studies published by Parri et al. and the 2.572
case study published by the CDC (9, 16). One of the re-
markable differences was that our rate of dyspnea and
diarrhea was lower compared to the ones in the literature
(9). In the study of Lu et al. the average duration of fever,
which was observed as 3 days, was found to be 1.74 day
in our study, which was associated with the ease of access
to the healthcare services of symptomatic patients (8).

It was determined that 72.9% of the cases evaluated ac-
cording to clinical disease classifications were in mild dis-
ease class. This rate was higher than 50.4%, which is the
mild disease rate determined according to the data of
our country (7). Likewise, Dong et al. also stated the mild
disease rate of confirmed cases to be 43.1% (6). The fact
that the presence of asymptomatic and mild clinical dis-
ease was predominant in the age groups they included,
at the age of six years and above made sense of the cur-
rent clinical disease classifications with the average age
in our study. The rate of asymptomatic cases confirmed
in the same study was reported as 12.9%, and the rate in
our study was higher with 27%.

In this group of patients, there is one patient who fits the
multisystemic inflammatory syndrome which has been re-
ported in the literature in April 2020 (17). That patient had
poor prognostic factors such as lymphopenia, increased
liver enzymes, increased inflammatory markers (C-reac-
tive protein, ferritin), increased D-dimer, increased tropo-
nin and acute kidney injury. She died on the 20" hour of
her hospital admission.

When laboratory results were evaluated, lymphopenia was
the most striking result with a rate of 37.6%. In a meta-anal-
ysis compiling of 93 pediatric patients examined in seven

studies, the rate of lymphopenia was reported as 41% (18).
In the publication of Henry et al. where nine case reports
and three studies were discussed, the rate of lymphopenia
found to be 3% contradicts our study. In fact, the presence
of lymphopenia has been shown to reach up to 83.2% in
the studies belonging to the adult age group (19). The
relationship between lymphopenia and clinical disease
shown in adult studies could not be demonstrated in our
study because of our cases’ mild clinic (p=0.457). However,
when patients were grouped as under 5 and over 5, there
was a significant difference when compared to the pres-
ence of lymphopenia (p=0.001).

When the asymptomatic and symptomatic groups were
compared in terms of increased C-reactive protein, there
was no significant difference (p=0.768). The increase of
procalcitonin has been detected only for one patient. In
the adult age group studies, the results of these param-
eters associated with the severe clinical picture and poor
prognosis were associated with the mild clinic and ab-
sence of concomitant bacterial infections (15). D-dimer,
another factor associated with poor prognosis, was com-
pared between two groups and was found not significant
(p=0.296). This situation can be explained by the fact that
the clinical classification of our patients is 72.9% milder.

Direct imaging may be normal, as well as bilateral ground
glass opacities at younger age and consolidations at older
age. There is no clear recommendation for the pediatric
age group for CT, which is seen as an important tool in the
recognition of COVID-19 related pneumonia in the adult
age group (20). Four of asymptomatic patients were im-
aged with thorax CT due to the need for surgical interven-
tion and malignancy. In our study, normal imaging results
were obtained in 24 (28.2%) of 33 patients who needed CT
imaging. This rate is similar to the study by Steinberger
et al. evaluating radiological imaging of PCR positive pa-
tients (21). Considering patients with a confirmed diagno-
sis, the normality rate of imaging results was higher in the
pediatric group than in the adult group (22).

In 80% of the patients, who were evaluated with exist-
ing radiology and laboratory tests, were provided with
isolation at home and followed up by tele-visits. Control
examinations were performed at the end of the first and
the second weeks. The compatibility of our rate of hospi-
talization with rates reported in the literature (6-20%) was
explained by the presence of comorbid diseases (23).

Supportive treatment was administered to all patients. In
addition to supportive treatment provided to each patient
in need, targeted viral therapy was used in only three pa-
tients (4.5%) in total. In the study compiled by Shekerdemi-
an et al. this rate was reported to be 17% in the intensive
care unit due to the severe clinical condition of the pa-
tients, and it was stated that other targeted antiviral treat-
ments were needed (24). In a multicenter study, the use of
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hydroxychloroquine has been proposed in the absence of
specific antiviral treatments such as remdesivir (25).

Patients who were followed up for three days without
fever and did not have respiratory distress or need for
oxygen were discharged. The mean duration of hospital-
ization was 4.8 days. Our mortality rate was 1.5%.

Limitations: There are results in our study that contradict
some studies and overlap with others. Our data compari-
son may have been insufficient since we did not have any
patients with a severe or critical clinical picture. In addition,
the smallness of our sample group is our most important
limitation. More studies are needed to obtain exact data.

In the absence of reliable diagnostic tests and specific
antiviral treatments appropriate for children, we need
more virological, epidemiological, clinical, laboratory
and imaging studies for understanding and managing
better COVID-19 infections.
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ABSTRACT

Objective: This study aimed to examine the preoperative,
perioperative, and postoperative colorectal surgery experience
during the initial stage of the pandemic outbreak of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) later named
COVID-19 disease in Turkey and to assess conditions and needs.

Material and Method: Seven early cases of colorectal disease
patients are described and lessons learned from these cases are
reported. All patients’ preoperative workup included two naso-
pharyngeal polymerase chain reaction (PCR) swabs for SARS-
CoV-2 taken at a three-day interval preoperatively and a thorax
computerized tomography scan taken on a preoperative day.

Results: COVID-19 infection occurred before and after surgery
despite all measures taken, including isolation. It became com-
plicated to manage surgical complications such as stoma com-
plication, surgical site infection, and small bowel obstruction.
Nonetheless, while patients with underlying health conditions
have a high mortality rate from COVID-19 infection, no death
was observed in this small case series.

Conclusion: Medical centers must be well organized to perform
colorectal surgery under pandemic conditions. Patients may ini-
tially test negative or become positive for COVID-19 at any stage
during this disease outbreak. Multidisciplinary teamwork with
the infectious disease department and anesthetists can prevent
mortality from COVID-19 infection during colorectal surgery and
subsequent hospitalization.

Keywords: Colorectal surgery, COVID-19 pandemic, laparo-
scopic surgery

OzZET

Amag: Bu calismanin amaci, sonralarda COVID-19 pandemisi
olarak adlandirilan, siddetli akut solunum sendromu koronavirls
2 (SARS-CoV-2) pandemi salgininin ilk yayilim asamasinda ameli-
yat streclerinde kolorektal cerrahi deneyimini incelemek, kosul-
lari ve ihtiyaglar degerlendirmektir.

Gereg¢ ve Yéntem: Salginin erken déneminde ameliyat edilen
yedi kolorektal hastalik vakasi tanimlandi ve 6grenilen dersler ra-
por edildi. Tum hastalarda ameliyat dncesi tarama, SARS-CoV-2
icin U¢ guin arayla alinan iki nazofaringeal striintli polimeraz zincir
reaksiyonu (PCR) testi ve toraks bilgisayarli tomografi ile yapildi.

Bulgular: izolasyon dahil alinan tim &énlemlere ragmen, CO-
VID-19 enfeksiyonu ameliyattan énce de, sonra da gelisti. Hasta-
larda ameliyat sonrasi gelisen stoma komplikasyonu, cerrahi yara
yeri enfeksiyonu ve ileus gibi komplikasyonlar yonetmek karma-
sik hale geldi. Bununla birlikte, COVID-19 enfeksiyonu varliginda
altta yatan sagdlik sorunu olan hastalar icin bildirilen yiksek 6lim
oranina ragmen, bu kicik vaka serisinde herhangi bir hasta kaybi
olmadi.

Sonug: Pandemi kosullarinda kolorektal cerrahi yapan ve sag-
lik hizmeti veren merkezler iyi organize edilmelidir. Hastalarin
COVID-19 testleri ameliyat 6ncesi dénemde negatif olmasina
ragmen, ameliyat strecinin herhangi bir asamasinda pozitife do-
nusebilir. Multidisipliner ekip ¢alismasi, baslica enfeksiyon has-
taliklari, anestezi ve reanimasyon ekibi ve kolorektal cerrahlar ile
COVID-19 enfeksiyonundan &limler énlenebilir.

Anahtar Kelimeler: Kolorektal cerrahi, COVID-19 pandemisi,
laparoskopik cerrahi
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INTRODUCTION

A severe respiratory disease caused by a new coronavirus
was first identified in Wuhan, China, and reported on De-
cember 31, 2019 (1). The virus was subsequently named se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
and the resulting disease was named COVID-19. After a
rapid spread all over the world, the World Health Organiza-
tion (WHO) declared the disease a pandemic (2). As health
systems became overloaded due to pandemic disease
conditions, governments and hospitals all over the world,
as well as in Turkey, declared a state of emergency and post-
poned all non-emergency surgeries to maximize health and
intensive care unit capacity. Various centers and several sur-
gical boards and societies published preliminary guidelines
on the management of patients based on the possibility of
COVID-19 infection (2-6). Surgeons were obliged to adapt
to new hospital conditions and find the means to perform
colorectal surgeries that couldn’t be delayed when the pan-
demic lasted longer than initially expected.

MATERIAL AND METHOD

The index case of COVID-19 in Turkey was reported on
March 11, 2020 (7), and on March 17, 2020, the Dean'’s Of-
fice of the Istanbul University, Istanbul Faculty of Medicine
issued recommendations for pandemic disease conditions
and postponed all elective surgeries. Patients who tested
both negative and positive for COVID-19 were localized
in a separate building with accessibility to a separate CT,
endoscopy unit, intensive care unit, and operating rooms.
A pandemic ward was organized in the main surgery build-
ing, and the emergency services building was reorganized
as a virus-free location. Once it became clear that the pan-
demic would be of long duration, the Dean’s Office de-
cided to slowly restart elective cancer surgeries on April
21, 2020. Regardless of patient symptoms, all were test-
ed twice for SARS-CoV-2 with polymerase chain reaction
(PCR) testing and a chest CT scan before surgery.

This article describes the initial experience with seven
consecutive cases of patients who underwent surgery
during the COVID-19 pandemic. All of the surgeries were
conducted under the recommendations for aerosol-gen-
erating procedures, such as operating rooms equipped
with negative-pressure systems. This article was written
following the ethical standards of the institutional review
board and the principles outlined in the Helsinki Declara-
tion and was approved. Informed consent was obtained
from the patients for surgery and COVID-19 disease.

Patients

First case

A 68-year-old man who was diagnosed with proximal rec-
tum cancer (cT2NO) underwent lower anterior resection with
a diverting ileostomy on March 16, 2020. The patient’s histo-
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ry revealed hypertension, previous segmental small bowel
resection due to emboli in the 1980s, and a prostatectomy
after radiotherapy for prostate cancer in 2009. The patient
developed subileus after surgery and was followed clin-
ically with 600-1100 cc stoma discharge. He had fever on
the 25" postoperative day and computerized tomography
(CT) was performed to determine the cause. Though there
were no symptoms of lung infection, the CT scan revealed
stoma torsion related ileus and concomitant typical find-
ings of COVID-19 pneumonia (Figure 1). The patient had
a low arterial oxygen saturation rate (85-90%), which result-
ed in a recommendation for surgery under local anesthesia
due to the low rate of extubation of COVID-19 pneumonia
patients, particularly the elderly. A stoma revision was per-
formed under local anesthesia using personal protective
equipment (PPE) to avoid intubation (Figure 2). The patient
was sent to the pandemic ward after surgery. Pneumonia
treatment for COVID-19, consisting of hydroxychloroquine,
oseltamivir, and azithromycin, was administered. The newly
formed stoma had retracted from the skin but not the abdo-
men on the third postoperative day, and it was decided to
observe the patient conservatively as an enterocutaneous
fistula had formed (Figure 3). Since the general condition
of the patient was not good and the nurses of the pandem-
ic ward did not have experience in stoma care, it was too
difficult to manage the stoma-related complications in the
initial location. The patient was transferred to another pan-
demic service where nurses were familiar with stoma care.
He also developed bilateral pleural effusions due to a low
mobilization status at the pandemic wards and unwilling-
ness to do pulmonary exercises. His pulmonary effusions
regressed and he was discharged on the 9" postoperative
day following the second surgery after 2 negative PCR test
results for SARS-CoV-2.

Second case

A 5d-year-old female diagnosed with ulcerative colitis
and in follow-up for 18 years with the Gastroenterohepa-
tology Unit of the Department of Internal Medicine was
admitted with acute exacerbation of the condition on

Figure 1: Chest tomography of the first patient with
ground-glass opacities and parenchymal consolidation
bilaterally
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April 7, 2020. She reported the passage of bloody di-
arrhea 15 to 20 times per day. A colonoscopy revealed
moderate disease with a disease activity index score of
10. Following the colonoscopy, there was a positive PCR
test result for the cytomegalovirus (CMV). Her CT scan
had typical COVID-19 findings. She was hospitalized in
the pandemic ward and treatment for ulcerative colitis,
CMV colitis, and COVID-19 pneumonia was initiated.
Her general condition improved after resuscitative ther-
apy and surgery were delayed. Her second COVID-19
PCR test was negative on day 10 after admission and
she was transferred to the gastroenterohepatology inpa-
tient clinic. Despite treatment for severe colitis, her signs
and symptoms flared up again and she couldn’t be dis-
charged. A total abdominal colectomy was recommend-
ed in a multidisciplinary meeting despite the COVID-19
pandemic. A total abdominal colectomy was performed
using PPE. The postoperative period was uneventful,
aside from pleural effusion on the right side and deple-
tion of essential nutrients. Wernicke's encephalopathy
developed, and vitamin B supplementation was admin-
istered. She was discharged on day 8 after the surgery.

Third case
The surgery of a 53-year-old man diagnosed with partially
obstructing sigmoid colon cancer was initially postponed

heii
5 i

Figure 2: Surgeon worn droplet / airborne personal pro-
tective equipment

for two months due to the pandemic. Once elective sur-
geries were permitted, preoperative preparation was
conducted, which consisted of blood tests, a CT scan,
and COVID-19 PCR testing. He had no obvious signs or
symptoms of COVID-19 infection, and the CT scan was
normal. The PCR test results were negative and he was
admitted for laparoscopic anterior resection on May 5,
2020. The procedure was performed under the recom-
mendations for laparoscopic surgery and was uneventful.
A control COVID-19 PCR test taken the day of surgery
yielded a positive result on the second postoperative
day. Though his CT scan was negative for infection, he
was transferred to the pandemic ward and COVID-19
treatment  (hydroxychloroquine,  azithromycin, and
low-molecular-weight heparin) was administered. He was
discharged on day five without any complications and
continued COVID-19 treatment.

Uneventful four cases

The surgery of a 73-year-old man diagnosed with a par-
tially obstructing middle rectal mass had been post-
poned for two weeks due to the pandemic until he was
admitted with an ileus on April 7, 2020. He had no obvi-
ous signs or symptoms of COVID-19 infection, and a pre-
operative work-up thorax CT scan was normal. Although
pelvic magnetic resonance imaging revealed a rectal

Figure 3: Stoma and wound appearance after ileostomy
revision
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Figure 4: Pelvic magnetic resonance image of rectal mass

tumor with prostate invasion (T4bN+), the initial biopsy
result was high-grade dysplasia of tubulovillous adeno-
ma, which demonstrated an inadequate biopsy (Figure
4). A laparoscopic sigmoid colostomy with a trans-anal
local biopsy was performed. Postoperative follow-up was
uneventful and the patient was discharged the day after
surgery. The biopsy result was confirmed as rectal cancer
and neoadjuvant chemoradiotherapy was recommend-
ed. No COVID-19 infection occurred during the period
of hospitalization.

The surgery of a 47-year-old woman diagnosed with
middle rectal cancer (cT3N+) had been postponed due
to the pandemic for one month after long-term neoad-
juvant chemoradiotherapy had been completed in Jan-
uary. The developed stricture at the tumor site necessi-
tated surgery. Laparoscopic low anterior resection with
diverting ileostomy was performed and after an unevent-
ful postoperative period, she was discharged on the 7t
postoperative day.

The third uneventful case was a 24-year-old man diag-
nosed with familial adenomatous polyposis and distal
rectum cancer (cT4N+). The patient completed long-
term neoadjuvant chemoradiotherapy in January and
surgery was delayed. A laparoscopic proctocolectomy
was performed after the Deans’ Office decision to restart
surgeries. He was discharged on the 5" day post surgery
without complications.

The last case was a 73-year-old woman diagnosed with
distal rectum cancer (cT3N-) involving the anal sphinc-
ter. She had a history of pelvic irradiation due to cervix
carcinoma in 1993. Laparoscopic Miles surgery was per-
formed. She had an uneventful postoperative period and
was discharged on the 9*" day after surgery.

DISCUSSION

The emergence of SARS-CoV-2 in Wuhan, China, and the
rapid spread of the COVID-19 disease in just a few weeks
led to strain and deterioration in health systems all over
the world. The WHO declared the disease a pandemic

and a public health problem of international concern (1).
Governments had to implement extraordinary measures
to control the outbreak. Hospitals had to suspend out-
patient clinic activity and postpone all elective surgeries
to reallocate healthcare providers, particularly anesthe-
siologists and nurses. Surgical services were gradually
permitted and reserved for pandemic patients, and sur-
gical ward staff members were employed in pandemic
wards. Colorectal surgeons were unable to perform as
many diagnostic and surgical procedures as normal due
to staff and beds being reserved for potential COVID-19
patients. The outbreak created emergency conditions,
but colorectal diseases have their priorities regardless
of the patient’s COVID-19 status. The recommendation
of postponing treatment for early-stage rectal cancer
seems appropriate, but there is a debate in cases of ad-
vanced-stage colorectal cancer. The high recurrence rate
after the prolongation of chemotherapy and increased
cost of delayed surgery has previously been reported (8,
9). Prolongation of chemotherapy may also impair the pa-
tient’s immune system, increasing the risk for COVID-19
infection.

Adequate and appropriate healthcare should be provid-
ed with the necessary adaption. Given the risk of spread-
ing the disease, several surgical and anesthesiology soci-
eties announced recommendations for operating room
staff (3-6, 10-14). A known infected patient is the main
source; however, asymptomatic cases have also been
described (15, 16). While some viruses have been isolat-
ed in evaporating body fluids, the current knowledge of
SARS-CoV-2 is still incomplete. There is, as yet, no evi-
dence of vertical transmission (17-22). Negative-pressure
operating rooms and PPE are recommended. There is
debate about whether laparoscopy should be avoided
or can be performed with adequate precautions (23, 24).
Yu et al. recommended the possibility of laparoscopy for
colorectal disease patients during outbreak conditions
(25). We experienced no case of an operating room staff
member testing positive for COVID-19 after these sur-
geries.

Preoperative risk stratification and other appropriate
measurements to minimize the possibility of the spread
of infection must be taken. In our clinic, patients, as well
as any accompanying person, were obliged to wear a
surgical face mask, since they could be asymptomatic on
admission. Patients were also recommended to isolate
for a week before surgery (26). Healthcare providers took
appropriate precautions and used PPE. Li et al. reported
high negative real-time PCR test results in clinically posi-
tive patients (27). This is why they combined an additional
chest CT scan as a more sensitive measure to evaluate
the presence of COVID-19 (28). Patients were considered
eligible for surgery after two negative PCR results and no
positive sign on a chest CT scan. Despite having followed
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all available barrier precautions for adaption, three of our
seven patients became COVID-19 positive before, during
the surgery, or in the postoperative period. In the case
of infection before surgery, the circumstances are easi-
er to predict. Once seroconversion of COVID-19 is de-
tected, conventional methods and procedures are used.
In the case of perioperative or postoperative infection,
we introduced immediate eradication treatment even if
the patient was clinically asymptomatic, according to the
guidelines of the pandemic team of the Istanbul Universi-
ty, Istanbul Faculty of Medicine. Patients were transferred
to the pandemic ward for follow-up. The question that
needs to be answered is how they got the virus. Only our
first case was followed up for a long period, with delayed
surgery due to subileus because the stoma function
tended to change. It was discovered during the follow-up
period that the neighboring trauma patient in the ward
was COVID-19 positive, and could therefore be the origin
of infection for this patient. The preoperatively infected
patient (case 3) was an asymptomatic carrier. Fecal virus
tests may be integrated in the preoperative workup for
asymptomatic carriers that may have negative nasopha-
ryngeal PCR while being fecal test positive (29, 30).

Surgery patients require specialized postoperative care;
however, adequate respiratory physiotherapy, early mo-
bilization, and nursing after surgery became problematic
as a result of the pandemic. Mobilization was restricted
according to isolation guidelines, and bowel movement
was delayed to a median of the third day, with the obvious
late passage of gas or feces on the fifth day in the case
series. The available nurses often had little experience
with incentive spirometry and other exercises used in
conditions of restricted pulmonary function. Despite pre-
cautions, 2 (28.6%) of our patients developed atelectasis
with pleural effusion but fortunately did not require inter-
vention. Superinfection of COVID-19 over postoperative
atelectasis has been reported to lead to deterioration in
the patient’s condition and possibly cause death (31). We
also experienced problems regarding stoma nursing be-
cause of the pandemic-related scheduling of the stoma
therapy team. This naturally exacerbated the problem for
patients in need of stoma nursing. Stoma therapy and
care had to be conducted by surgeons instead of stoma
therapy nurses. Also, patient isolation after a COVID-19
diagnosis disrupted continuity of proper stoma care. At
present, it seems that the management of patients who
already require more complex wound and stoma care will
be more difficult during this pandemic.

CONCLUSIONS

Our short-term experiences revealed that despite ob-
serving all barrier precautions and isolation procedures,
hospitals will be vulnerable to COVID-19 until the disease
can be eradicated. Patient surgery and discharge may be

delayed. Some patients may become COVID-19 positive
while in the hospital after surgery. Asymptomatic patients
who are infected with COVID-19 in the perioperative pe-
riod may only be detected after surgery as the disease
signs coincide with the window period. Given the current
conditions and expected second or third waves of the
pandemic, we believe that colorectal surgery services
will need to implement significant new planning and ar-
rangements for the preoperative preparation, postoper-
ative surgical care, and delivery of complicated wound
and stoma care.
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ABSTRACT

Objective: Significant numbers of COVID-19 patients require
invasive mechanical ventilation support during their treatment.
Prolonged mechanical ventilation causes a tracheotomy need in
some of those patients.

The study aimed to assess the possible benefits of tracheotomy
in patients with COVID-19 and its effect on clinical outcomes.

Material and Method: Six patients with COVID-19 who under-
went an open tracheotomy in our institution were retrospectively
reviewed. Its effect on the prognosis, the effectiveness of the
safety precautions, and personnel protective equipment (PPE)
utilization during the tracheotomy procedures was evaluated.

Results: Mean intubation period before a tracheotomy was 21
days (range,14-28). All patients were male with a mean age of 62.
Five of them died postoperatively. One patient was discharged
and decannulated. None of the airway team members were in-
fected after the procedures.

Conclusion: Tracheotomy in COVID-19 patients is a safe proce-
dure when appropriate PPE measures are taken. Our data do not
support the contribution of tracheotomy to accelerating ventila-
tor weaning in patients with COVID-19.

Keywords: COVID-19, Tracheotomy, Mechanical ventilation

OzZET

Amag: COVID-19 hastalarinin énemli bir kismina, tedavileri si-
rasinda invazif mekanik ventilasyon destedi gerekir. Uzun sireli
mekanik ventilasyon, bu hastalarin bazilarinda trakeotomi ihtiya-
cini ortaya ¢ikarir.

Calismada, COVID-19 hastalarinda trakeotominin olasi faydalari-
ni ve klinik sonuglar Gzerindeki etkisinin degerlendirilmesi amac-
land.

Gereg ve Yéntem: Kurumumuzda acik trakeotomi yapilan alti
adet COVID-19 hastasi retrospektif olarak incelendi. Trakeotomi
islemleri sirasinda gtvenlik dnlemlerinin etkinligi, kisisel koruyu-
cu ekipman (KKE) kullanimi ve islemin prognoza etkisi degerlen-
dirildi.

Bulgular: Trakeotomi 6ncesi ortalama entlbasyon siresi 21 glin-
di (aralik, 14-28). Tim hastalar erkekti ve ortalama yas 62 idi.
Hastalarin besi ameliyat sonrasi dénemde &ldu. Bir hasta tabur-
cu edildi ve dekantile edildi. islemlerden sonra havayolu ekibinin
hicbir Gyesi enfekte olmadi.

Sonug: COVID-19 hastalarinda trakeotomi, uygun KKE énlemleri
alindiginda givenli bir islemdir. Verilerimiz, COVID-19'lu has-
talarda trakeotominin hastalan mekanik ventilatérden ayirmayi
kolaylastirdigini desteklemedi.

Anahtar Kelimeler: COVID-19, Trakeotomi, Mekanik ventilasyon
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused by SARS-
CoV-2, has rapidly spread worldwide and caused critical
effects on the healthcare system. It has been reported
that 6-25% of the affected patients need to be treated in
intensive care units (ICU) (1-3). Among them, most of the
patients are followed by invasive mechanical ventilation.
Besides, 10% of those patients required prolonged (more
than 14 days) ventilation support (3). Performing tracheot-
omy to these patients brings out the concern of infection
transmission risk to healthcare providers. Although hu-
man-to-human transmission of the SARS-CoV-2 primarily
occurs through respiratory droplets and close contacts,
airborne transmission can be seen during some clinical
procedures that are likely to create aerosols (4). Among
these, open tracheostomy is one of the most concern-
ing procedures for an otolaryngologist. Therefore, some
brief reports and guidance making suggestions about
the surgical procedure and personal protective equip-
ment (PPE) utilization were published during the early
period of the outbreak (5-9). More knowledge has started
to accumulate after recent case series were published re-
garding tracheotomy in COVID-19 patients (2, 3, 10, 11).

Herein, we report our experience of tracheotomy during
the COVID-19 pandemic.

MATERIAL AND METHOD

Our institute was declared as an ‘Pandemic Hospital’
by the Ministry of Health, a week after the first case was
seen in Turkey. Therefore, our department reorganized its
working system accordingly and created an airway team
consisting of three experienced surgeons for the pos-
sible need for tracheotomy in COVID-19 patients. The
indications for tracheotomy in COVID-19 patients were
determined with joint decisions made by anesthesiolo-
gists and our airway team together. These indications are

Table 1: Patients' information and outcomes

(a) prolonged mechanical ventilation (more than 14 days),
(b) facilitating weaning from mechanical ventilation, (c)
pulmonary toilet for those with secondary bacterial pneu-
monia, (d) reducing death space in those with hypoxia
despite endotracheal intubation and (e) patients with life
expectancy. All tracheotomies were performed by two
surgeons among our airway team according to the tra-
cheotomy guidelines for COVID-19 (7-9).

RESULTS

Six patients with confirmed COVID-19 have undergone a
bed-side open tracheotomy in our institution until now.
All patients were male, and the mean age of the patients
was 62.2 (range:43-78). The mean number of days fol-
lowed up as intubated before tracheotomy was 21 (range
14-28). Half of the patients required changing of the tra-
cheotomy cannula postoperatively (one for air leakage
five days after the procedure, one for decannulation 12
days after the procedure, and one for obstruction by
dried secretions 20 days after the procedure). As of June
12, five patients have died, one patient was discharged
home and decannulated. The average life span after
tracheotomy of patients who died was 28.2 days (range:
7-43). The only patient, who was healed and discharged,
stayed in hospital 33 days after the tracheotomy. He was
decannulated two weeks after treatment completion. He
was weaned from mechanical ventilation two days after
the procedure. None of the remaining five patients could
be weaned from ventilation support during their ICU stay.
Patients’ information and outcomes are given in Table 1.

No complication during the procedures or early postop-
erative period was observed. None of the team members
developed any sign of the infection after the procedures.

DISCUSSION

There are few publications reporting about performing
tracheotomies during the severe acute respiratory syn-

Case

ho Gender Age Comorbidities
1 M 67 Diabetes
2 M 60  RHD, history of stroke without any
sequelae
3 M 62 Diabetes, atrial fibrillation,
hypertension
M 78 Diabetes, hypertension
M 43 -
M 63 Diabetes, COPD, lung cancer

Intubation period

(before tracheotomy) Post-tracheotomy Outcome

period (days)

(days)
14 43 Died
24 33 Discharge
21 36 Died
24 41 Died
28 7 Died
15 14 Died

M: Male, RHD: Rheumatic heart disease COPD: Chronic obstructive pulmonary disease
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drome (SARS) outbreak in 2003, and Tay et al. reviewed
them to generate a baseline knowledge for approaching
COVID-19 patients who need a tracheotomy (6). They
suggested that tracheotomy is a safe procedure when
appropriate measures, including PPE, are taken. Cui et al.
performed tracheotomy on six patients with COVID-19
(10). Three of them for prolonged intubation, one for pre-
venting aspiration pneumonia (in a patient with cerebral
infarction), one for tracheal bleeding, and one for repeat-
ed attempts of extubation and re-intubation. The majori-
ty of their patients did not benefit from tracheotomy (two
of them died, two patients were still in a coma). Recently,
a paper reported that no healthcare workers were infect-
ed after tracheotomies in 32 patients with COVID-19. The
average age of their cases was 62, which is the same as
ours. The pre-tracheotomy mean intubated period was
15 days. Twenty-two of their cases were open tracheot-
omy, while ten were percutaneous. Open tracheotomies
were performed in a negative pressure operating theatre
(11). Unfortunately, our hospital does not have any nega-
tive pressure operating rooms or ICU rooms. Therefore,
we preferred bed-side tracheotomy to minimize the risk
of transmission during patient transportation. Fifteen
percent of their patients died, and 25% were healed and
discharged (11). Broderick et al. performed tracheoto-
my in 10 patients with COVID-19 (3). All patients were
male,the same as our cases. The mean age was 57.3.
They defined four criteria for tracheotomy indication in
COVID-19 patients, including (a) intubation for close to
14 days or more, (b) FiO,< 40%, positive end-expiratory
pressure (PEEP) below 15, (c) apyrexial, cardiovascularly
stable, reducing inflammatory markers, and (d) trache-
ostomy requirement for weaning. The outcomes of their
cohort were quite successful. Six out of 10 patients were
discharged from ICU, and all of them were decannulated.
The average decannulation time was 16 days (3).

In our case series, only one patient was permanently
weaned from mechanical ventilation until today. Unfortu-
nately, the remaining five patients died. Five out six pa-
tients continued to stay in the ICU more than two weeks af-
ter the tracheotomy procedure in contrast to the idea that
was suggested earlier that critically ill patients are likely to
be recovered or died within a short period (5). Even our
healed patient stayed 33 more days in the hospital post-
operatively. Mattioli and colleagues also suggested that
COVID-19 related acute respiratory distress syndrome
often requires prolonged intubation (2). Considering the
long stay in the ICU of the patients, tracheotomy may be
helpful to prevent the complications of prolonged endo-
tracheal intubation. However, we observed no benefit of
tracheotomy to survival of patients and weaning from the
ventilator in our cases. Therefore, we suggest case-by-
case decision making, considering each patients’ individ-
ual clinical status and life expectancy. Tracheotomy can be
delayed as long as possible to wait for viral load reducing,

hence transmission risk can be decreased.

A critical problem we encountered in our first case was that
an excessive purulent discharge came out from the trachea
just after the tracheal incision. We had to use suction at this
point. Even though the suction was open for a short period,
it might have generated significant amounts of aerosols
that may have carried viral particles. We suggest perform-
ing endotracheal aspiration by a closed tracheal suction
system with a viral filter before the procedure to minimize
suction needs during the procedure. It is mentioned that
the need for a pulmonary toilet is less in COVID-19 than
bacterial pneumonia (5). However, considering the high
incidence of ventilator-associated pneumonia (VAP) (1.4%)
(12) within patients in the ICU, secondary bacterial pneu-
monia can bring out the indication of a pulmonary toilet.
All patients in our case series had developed secondary
bacterial infections during the pre-tracheotomy period.
Therefore, we considered a pulmonary toilet as a possible
indication in our institution.

Another concern that comes up with tracheotomy is
postoperative care of a tracheostomy cannula. Half of
our patients required cannula changing due to a variety
of causes. All cannula changing procedures were per-
formed successfully using appropriate PPE.

There has been no defined timing for tracheotomy in
COVID-19 patients yet. However, in current literature,
there is a tendency to wait two or three weeks before a
tracheotomy. It is not recommended to perform trache-
otomy within the first ten days in terms of the fact that
a surgical procedure may deteriorate patients’ clinical
status. Additionally, high viral load during the early peri-
od of the disease may cause a higher transmission rate.

CONCLUSION

PPE and safety precautions are of the utmost impor-
tance when performing tracheotomy in patients with
COVID-19. While early results revealed that some pa-
tients might benefit from a tracheotomy in terms of fa-
cilitating weaning from mechanical ventilation, our case
series did not support this data. When the high mortality
rate in our case series is considered, we concluded that
prolonged intubation might not be accepted as a prima-
ry indication for tracheotomy on COVID-19 patients. As
the experience of tracheotomy in COVID-19 continues
to be shared, the appropriate timing and the benefits of
the procedure may be understood more clearly.
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ABSTRACT

Objective: The aim of the study was to determine whether the
R-ratio could be an indicator in COVID-19 patients.

Material and Method: Alkaline phosphatase (ALP) and alanine
aminotransferase (ALT) were measured in the first blood serum of
all patients (n=314), and R-values were determined and grouped.
Then, the correlations between the detected parameters were
examined and the differences were analyzed by gender. Patients
were compared according to the ALT and ALP upper values of
the reference interval. Alpha value was accepted as <0.05.

Results: In all patients, ALT and ALP were detected well above nor-
mal reference ranges (p=0.000). The R-value ratio was significantly
associated with ALT and ALP (p<0.001). R-groups were statistically
significant and inversely proportional to age (p=0.049). It was de-
tected that the R-ratio of 5 was higher in women than in men.

Conclusion: According to our findings, ALT and ALP measure-
ments in patients diagnosed with COVID-19 were much higher
than normal. Another interesting result of our research was that
the R-ratio was found to be <2 in the majority of our patients. The
R<2 finding, which is accepted as an indicator of acute liver injury,
suggested that tracking of this value for COVID-19 could be an
important indicator.

Keywords: SARS-CoV-2, COVID-19, R-Ratio, ALT, ALP

OZET

Amag: Calismanin amaci, COVID-19 hastalarinda R oraninin bir
gbsterge olup olamayacagini belirlemektir.

Gere¢ ve Ydntem: TUm hastalarin (n=314) ilk kan serumunda
alkalen fosfataz (ALP) ve alanin aminotransferaz (ALT) olculerek
R degerleri belirlendi ve gruplandi. Daha sonra tespit edilen pa-
rametreler arasindaki korelasyonlar incelenerek ve farkliliklar cin-
siyete gore analiz edildi. Ayrica hastalar referans araligin ALT ve
ALP Ust degerlerine gore karsilastinldi. Alfa degeri <0,05 olarak
kabul edildi.

Bulgular: Tim hastalarda, ALT ve ALP normal referans araliklari-
nin oldukca Uzerinde tespit edildi (p=0,000). R-degeri orani, ALT
ve ALP ile dnemli dl¢tde iliskiliydi (p<0,001). R gruplar istatistik-
sel olarak anlamli ve yasla ters orantiliydi (p=0,049). Kadinlarda
>5 R oraninin erkeklere gére daha yiksek oldugu tespit edildi.

Sonug: Bulgularimiza gére COVID-19 tanisi alan hastalarda &l¢u-
len ALT ve ALP normalden ¢ok daha yiksekti. Arastirmamizin bir
baska ilging sonucu da hastalarimizin ¢cogunda R-oraninin <2 ola-
rak bulunmasiydi. Akut karaciger hasarinin bir géstergesi olarak
kabul edilen R<2 bulgusu, COVID-19 icin bu degerin izlenmesi-
nin énemli bir gdsterge olabilecedini distindirmektedir.

Anahtar Kelimeler: SARS-CoV-2, COVID-19, R-Orani, ALT, ALP
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INTRODUCTION

Various treatment trials are rapidly progressing in
COVID-19 patients. Furthermore, searches for biomark-
ers continue. Alanine aminotransferase (ALT) and alkaline
phosphatase (ALP) remain at the forefront for the exam-
ination of liver functions among the test parameters that
are followed both for revealing the effects of the disease
and the drugs used.

As far as is known, ALT is an aminotransferase consisting of
an enzyme group that catalyzes the conversion of a-keto
acids into amino acids by transferring amino groups (1).
ALT is located in the cytosol of hepatocytes, and high se-
rum levels indicate a disruption in the integrity of the he-
patocyte plasma membrane. ALT has a higher diagnostic
sensitivity in terms of liver-biliary disease compared to AST
(2). This sensitivity made ALT stand out as a test to be ex-
amined in the COVID-19 pandemic because ALT's specific
activity in the liver is about 10 times higher than in heart
and skeletal muscle, and high serum ALT activity is mainly
accepted as an indicator of parenchymal liver disease (3).

Although the exact metabolic function of ALP, which is an-
other test parameter discussed in our study, has not been
fully explained yet, this parameter has been associated
with intestinal lipid absorption and bone calcification (4). It
may also be high in secondary bone diseases such as skel-
etal metastases and in diseases such as multiple myeloma,
acromegaly, kidney failure, hyperthyroidism, ectopic ossi-
fication, sarcoidosis, bone tuberculosis, and fracture heal-
ing (5). The Biliary epithelium is the main source of alkaline
phosphatase (ALP), which increases in liver damage. The
causes of intra-extrahepatic cholestasis, resulting in biliary
epithelial damage, produce an increase in serum ALP lev-
els (3). There have been many studies on ALP, which are
also discussed in the COVID-19 pandemic (6-8). The ex-
amination of ALP in many diseases can be associated with
the fact that it is found especially in cell membranes or
inside the cell, and is seen in almost all body tissues. This
is probably the reason why it is the second preferred test
parameter next to ALT for calculating the R-value.

The "R-value” is very useful and beneficial for distin-
guishing acute liver damage. This value was formed by
the Council for International Organizations of Medical
Sciences of the World Health Organization (WHO) for
the differentiation of drug-induced types of acute liver
injury (9). The R-value is found by proportioning the ratio
of the ALT and ALP values, which are measured in the
patient, to the upper limit of normal (ULN). If the R-value
is 25, it can be said that hepatocellular damage occurs.
If the R-value is < 2, sepsis, choledocholithiasis and heart
failure ocur, and if the R-value is between 2-5, it can be
interpreted as mixed type damage (10, 11). In our study,
we investigated whether COVID-19, which is caused by
the newly emerged SARS-CoV-2 virus, leads to acute liver

damage by using the R-ratio. This ratio is a value used
by the Council for International Organizations of Medical
Sciences of the World Health Organization to differenti-
ate the drug-induced types of acute liver injury. We hope
that our research will shed light on some unknown points
for the clinical course of COVID-19, especially about the
liver, since our research is not yet found in the literature.

MATERIAL AND METHOD

The study was conducted on patients diagnosed with
COVID-19 (n=314) between 15 March 2020 and 9 April
2020, by Ondokuz Mayis University, Faculty of Medicine.
The patients examined in the study consisted, of peo-
ple, who had not previously used any medication nor had
been treated for any kind of liver disease ALT and ALP
values taken from the first blood serum of the patients
were obtained by scanning through the Hospital Infor-
mation Management System (HIMS). Then, the R-values
of the patients during the first admission were calculated
according to the formula “R =(ALT+upper limit of normal
for ALT) / (ALP+upper limit of normal for ALP)” defined
by the WHO. The calculated values were grouped ac-
cording to the reference intervals specified in the litera-
ture (R-value >5, R<2, R=2-5) (10, 11).

Age and gender were also considered in patients diag-
nosed with COVID-19 via real-time polymerase chain reac-
tion (RT-PCR) and computed tomography (CT) lung screen-
ing. All patient blood samples were taken from the venous
blood by phlebotomists. Cooled centrifugation was per-
formed at 5000 rpm for 10 minutes to obtain serum. Ethical
approval of the study was given by the Sakarya Medical
School Ethics Committee (Date: 13.04.2020, No: 147).

Performance characteristics of biochemical tests

The ALT and ALP test parameters were analyzed in blood
serum on a Beckman Coulter brand AU 5800 (serial no:
2016022598, Koutou-ku, Tokyo, Made in Japan) fully au-
tomatic autoanalyzer, using the photometric method.

ALT methodology

This ALT procedure is based on principles outlined by
Wroblewski and LaDue (12) and utilizes a modification
of the methodology recommended by the International
Federation of Clinical Chemistry (IFCC) (13). ALT transfers
the amino group from alanine to a-oxoglutarate to form
pyruvate and glutamate. The pyruvate enters a lactate
dehydrogenase (LD) catalyzed reaction with NADH to
produce lactate and NAD+. The decrease in absorbance
due to the consumption of NADH is measured at 340 nm
and is proportional to the ALT activity in the sample.

ALP methodology

This ALP procedure is based on the method developed
by Bowers and McComb and has been formulated as rec-
ommended by the AACC and IFCC (14, 15). Alkaline phos-
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phatase activity is determined by measuring the rate of
conversion of p-nitrophenyl phosphate (pNPP) in the pres-
ence of 2-amino-2-methyl-1-propanol (AMP) at pH 10.4.
The rate of change in absorbance due to the formation
of PNP is measured bi-chromatically at 410/480 nm and
is directly proportional to the ALP activity in the sample.

ALT (normal value: 0-35 U/L)
Linearity: The test is linear in the range of 3-500 U/L en-
zyme activity.

Sensitivity: The lowest detectable level represents the
lowest measurable ALT level unlike zero and is estimated
at 1 U/L.

Precision: The total CV value was determined to be 0.80.

ALP (normal value: 30-120 U/L)
Linearity: the test is linear in the range of 5-1500 U/L en-
zyme activity.

Sensitivity: The lowest detectable level was estimated
at 1 U/L.

Accuracy: The total % CV value was determined as 2.15.

Statistics

Statistical analysis was performed using SPSS v.21(IBM, Ar-
monk, NY, USA). The patient findings did not show normal
distribution (Shapiro-Wilk, p=0.000) which is why Spearman’s
rho was used for correlation analyses while Mann-Whitney U
was used to identify the differences between genders. The
difference between the upper limit of normal for ALT/ALP
and the findings of patients were analyzed with the Wilcox-
on test. A significance level of p<0.05 was accepted.

a) R £ 2 (Total 230)
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o w
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b) R> 2 and 5 (Total 60)

RESULTS

The ratio of male patients admitted to the hospital and di-
agnosed with COVID-19 was higher than female patients
(male: 58.280%, female: 41.3%) (Table 1). No statistical dif-
ference was found between the parameters measured by
gender (Table 2). R-factor =5 was found to be higher in
women than in men. However, it was observed that pa-
tients concentrated in the R<2 group (Figure 1). R-values
were significantly associated with ALT and ALP. A correla-
tion was detected between ALP and ALT. Also, correla-
tions were observed in both raw R-values and grouped
R-Factor values with ALT and ALP (Table 3). It was deter-
mined that 256 patients in ALT values were examined
without gender reference and 236 patients in ALP values

Table 1: Descriptive statistical findings of parameters
measured in patients

Gender n Mean Std.D SEM
Male 183 51.37 2484 184
Age
Female 131 47.03 2660 232
Male 183 110.23 261.71 19.35
ALT
Female 131 153.33 261.12 22.81
ALP Male 183 259.32 307.37 22.72
Female 131 228.31 184.79 16.15
Male 183 2.05 592 044
R-formula
Female 131 277 500 044
Male 183 1.30 0.57 0.04
R-group

Female 131 140 0.68  0.06

c) R25 (Total 24)
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Figure 1: The figure shows the R-ratio groups and numbers determined according to
the gender of the patients. R-factor =5 was found to be higher in women than in men.

However, patients were mostly in R<2 group.

a) R-Factor <2 suggests a cholestatic pattern of liver injury and sepsis (male: 74.3%; female:
71.7%); b) R-Factor between 2 and 5 suggests a mixed pattern of liver injury (male: 19.12%;
female: 19.08%); ¢) R-Factor >5 suggests hepatocellular pattern of liver injury (male: 5.46%;

female: 10.68%)
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Table 2: Comparison of genders in measured parameters

Test Age (years) ALP ALT R-formula R-group
Mann-Whitney U 10727 11826 10924.5 10612 11245.5
4 -1.588 -0.202 -1.339 -1.733 -1.206
P 0.112 0.84 0.181 0.083 0.228
Table 3: Total correlation findings detected in ALP, ALP and R-factor (n=314)
Parameters Age (years) ALT ALP R-formula
-0.087
ALT 0.122
314
-0.002 206"
ALP 0.969 0.000
314 314
-0.085 .687" -481"
R-formula 0.132 0.000 0.000
314 314 314
-0.11 677" =193 J74
R-group 0.049 0.000 0.001 0.000
314 314 314 314
*Correlation is significant at the 0.01 level (2-tailed).
Table 4: Comparison with the maximum reference value of ALP and ALT Wilcoxon
Parameters Ranks n Mean rank Sum of ranks P
Negative ranks 51 39.07 1992.50
Positive ranks 256 177.41 45593.50
ALT < ALT Max Ref. (35 U/L) o . 0.000
Total 314
Negative ranks 78 61.30 4781.50
Positive ranks 236 189.29 44673.50
ALP < ALP Max Ref. (120 U/L) s 0 0.000
Total 314

were above the accepted maximum normal reference
value and both parameters were statistically significant
(p=0.000) compared to the upper limit of the accepted
reference range (ALT=35 U/L, ALP=120U/L) (Table 4).

DISCUSSION

No significant difference was detected in AST, ALT and
R-values by gender in our study. However, the ratio of
male patients was higher than female patients. When the
literature on the subject is examined, it is seen that men
are generally infected more with the virus (16). Moreover
a high mortality rate has been commonly reported in

males (17). The fact that the male population has more
socio-economic mobility than the female population and
that they are present more frequently in public areas as
well as having high rates of smoking brings along the
disease risk. Given their immunocompromised status,
more intense surveillance or individually adapted thera-
peutic approaches are required for severe patients with
COVID-19 without gender discrimination.

The present study shows that the new type of coronavirus
has an important effect on liver damage. The study also
determined that the patients were predominantly in the
first group (R<2) for the grouping made according to the
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R-ratio. The finding determined here is also supported by
the literature. In a study which was conducted on a cohort
of 228 patients, SARS-CoV-2 infection produced acute
liver injury in 43% of chronic liver damage (CLD) patients
without cirrhosis. Additionally, 20% of compensated cir-
rhosis patients developed either acute-on-chronic liver
failure (ACLF) or acute decompensation. Liver-related
complications were seen in nearly half of the decompen-
sated cirrhotics, which were of greater severity and with
higher mortality (18).

Other studies have also reported clinical features and lab-
oratory test results associated with liver dysfunction in pa-
tients with COVID-19 infection (19, 20). Pre-existing liver
conditions were not listed in most of these studies and the
interaction of pre-existing liver disease with COVID-19 was
not investigated, which are major limitations in evaluating
the underlying causes of liver injury in the course of this
severe disease. However, elevated levels of alanine amino-
transferase and reduced platelet counts as well as reduced
levels of albumin showed an association with higher fatal-
ity in COVID-19 patients (21). It is still unknown whether
these laboratory analyses are an indicator of pre-existing
hepatic diseases in severe patients, or whether they rather
mirror liver failure caused by the SARS-CoV-2 itself (22). It is
stated in the literature that patients in this group may have
sepsis, choledocholithiasis and heart failure (9-12). Since
the virus is new, we see that there is little research on the
subject. However the literature supports the fact that there
are liver problems in COVID-19 patients (7). However,
Barrasa et al. found that 48 patients with COVID-19, who
completed a 7-day ICU stay, had heart and blood pressure
problems in their mortality assessment (23). These findings
support the findings determined in the R-ratios in the pre-
sented study.

Cai Q et al. investigated the characteristics of liver tests
in COVID-19 (24). They reviewed 417 COVID-19 patients
with a definitive diagnosis by retrospectively screening
clinical records and laboratory results. According to their
findings, 318 (76.3%) of 417 patients had abnormal liver
test results. They also found that the presence of abnor-
mal liver tests became more pronounced during hospi-
talization, and liver enzyme levels increased more than
three times after hospitalization. They interpreted their
findings as follows: Patients with abnormal liver tests have
a higher risk of COVID-19 progressing into a serious dis-
ease, so liver damage should be monitored and assessed
frequently. Considering that there is a serious elevation in
liver enzymes in the findings obtained in our study, it can
be said that both studies overlap in this respect.

Another issue that we would like to discuss in our study
is the suitability of using the R-ratio monitoring in
COVID-19, with treatment still being in the trial phase.
Undoubtedly, the fact that the R-ratio was established by

the WHO for the distinction of drug-induced acute liv-
er damage enabled it to be used as a criterion for many
studies on active ingredients (9, 25). According to the
findings, the R-ratio defines the liver injury pattern with
cholestatic or mixed causes as hepatocellular damage. It
is also a value calculated at the onset of liver injury.

According to the results of our study, it is considered
appropriate to use the R-ratio for this disease since its
treatment protocols are not clear yet, given the effect of
COVID-19 disease on the R-ratio. In our opinion, the R-ra-
tio remains reliable for many new pharmaceutical agents.
Our recommendation for using the R-ratio for liver dam-
age detection by drug treatments for COVID-19 patients
is not just based on our results. Although our study is still
the first in the literature, it is also stated elsewhere that
the R-criteria are the gold standard in clinical studies that
also include the liver. For example, Watkins reported in
his “idiosyncratic drug-induced liver injury” study that
while the R-ratio provides the best balance of sensitivity
and specificity, new composite algorithms provide ad-
ditional specificity in predicting final development (26).
Whritenour J et al. recommended a lymphocyte transfor-
mation test (LTT) for drug-induced liver injury. According
to them, this test can be used as a diagnostic method to
determine whether a subject with a hypersensitivity reac-
tion has become sensitive to a particular drug (27). In our
opinion, although using the R-ratio is regarded as appro-
priate for drugs used in COVID-19 treatment, it is also
possible to evaluate this along with the LTT test. Consid-
ering the relationship between the cellular response to
the SARS-CoV-2 virus and the immune system, perhaps
the R-ratio and LTT test should be used together to dis-
tinguish this condition from liver damage.

Limitation of the study

The relationship between COVID-19 and liver damage
was analyzed in a gender reference in this study. Since
these patients were not followed up, it is not known if
they had previous liver disease. This situation constitutes
an important limitation of the study because some stud-
ies demonstrated that COVID-19 patients with pre-ex-
isting liver disease are at higher risk for hospitalizations
and mortality (28-30). Therefore, the impact of pre-ex-
isting liver disease on treatment and clinical outcomes
of COVID-19 should be determined. Large-scale clinical
studies are needed to identify the causes of liver injury in
patients with COVID-19 infection.

CONCLUSION

The R-ratio was examined for the first time in COVID-19
patients in this study. According to the current data, the
ALT and ALP values measured in the first blood serum of
the patients who were diagnosed with COVID-19 were
much higher than normal. This situation showed us the
possibility of the SARS-CoV-2 virus causing acute liver
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damage. Indeed, the fact that the R-ratio was found as
<2 in most of our patients supported this view. Thus, it
was thought that monitoring the R-value for COVID-19
could be a guiding parameter for clinicians, particularly in
terms of acute liver injury. However, the inability to obtain
parameters such as morbidity, mortality, length of hospi-
tal stay, intubation, or dialysis data shows the limitation of
the study. Therefore, more research is needed to exam-
ine the relationship between the R-ratio and COVID-19.
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ABSTRACT

Objective: In inflammatory bowel disease (IBD), there is no re-
liable biomarker, yet. We aimed to determine whether Serum
Soluble Triggering Receptor Expressed on Myeloid Cells-1
(STREM-1) could be useful as a marker for the diagnosis and/or
the determination of disease activity in patients with IBD.

Material and Method: A total of 47 patients with ulcerative
colitis (UC) and 25 patients with Crohn’s disease (CD) were pro-
spectively enrolled. Clinical disease activity was analyzed using
the Crohn's Disease Activity Index (CDAI) for CD and the True-
love-Witts index for UC.

Results: sSTREM-1 levels were significantly lower in patients with
IBD compared to healthy controls (p=0.001). In comparison of
the levels of sSTREM-1 between the different groups (CD, UC,
and healthy controls) the difference was statistically significant.
No considerable differences in STREM-1 levels were determined
in patients with active versus quiescent disease. The sTREM-1
levels negatively correlated with C-reactive protein, blood neu-
trophil-lymphocyte ratio, and positively with haemoglobin levels.

Conclusion: sTREM-1 levels are decreased in IBD patients com-
pared with the healthy individuals. It may, therefore, be useful for
the diagnosis of IBD. However, it does not seem to be a precise
marker of disease activity in IBD and cannot be suggested for
assessing disease activity in these patients.

Keywords: sTREM-1, inflammatory bowel diseases, Crohn’s dis-
ease, ulcerative colitis

OZET

Amag: inflamatuar barsak hastaliklan (IBS) tanisinda hentiz uy-
gun bir biyobelirte¢ bulunmamistir. Calismamizda STREM-1 mo-
lektlinin bir belirtec olarak, IBS tanisinda ve hastalik aktivitesini
belirlemede uygunlugunu belirlemeyi amacladik.

Gerec ve Yontem: Toplam 47 Ulseratif kolit ve 25 Crohn hastalidi
tanili vaka calismaya dahil edildi. Crohn hastaligi icin aktiviteyi
belirlemede Crohn Hastaligi Aktivite indeksi (CDAI), tlseratif ko-
liticin ise Truelove-Witts indeksi kullanildi.

Bulgular: Saglikl grupla kiyaslandiginda, sTREM-1 molekdld,
iBS hastalarinda anlamli derecede diisiik saptandi. Ulseratif
kolit, Crohn hastaligi ve saglikli grup arasinda sTREM-1 mole-
kald kiyaslandiginda ise fark istatiksel olarak anlamliydi. Aktif ve
remisyonda olan hastalarda sTREM-1 dulzeylerinde énemli bir
fark bulunmamistir. sSTREM-1 seviyeleri C-reaktif protein, nétro-
fil-lenfosit orani ve hemoglobin dizeyleri ile negatif korelasyon
gosterdi.

Sonug: sTREM-1 seviyeleri IBS'de saglikli bireylere gére daha
dustiktiir. IBS tanisi icin yararl olabilir. Ancak, IBS'de hastalik ak-
tivitesinin belirlemede dogru bir belirte¢ gibi gérinmemektedir
ve bu hastalarda hastaligin aktivitesini degerlendirmek icin éne-
rilemez.

Anahtar Kelimeler: sTREM-1, inflamatuar barsak hastaliklari,
Crohn hastalid, Ulseratif kolit
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INTRODUCTION

In general, inflammatory bowel disease (IBD) refers to
two major diseases: Ulcerative colitis (UC) and Crohn’s
disease (CD). Though UC and CD have different patho-
logic and clinical characteristics, the exact pathogenetic
mechanisms of IBDs are still not understood in detail.

The triggering receptor expressed on myeloid cells-1
(TREM-1) is a cell surface receptor expressed on mono-
cytes/macrophages and neutrophils during acute inflamma-
tion. It is a member of the immunoglobulin superfamily (1).
During inflammation, sTREM-1 is released from the mem-
brane-bounded TREM-1. Studies have shown that bacteria
such as Pseudomonas aeruginosa, Staphylococcus aureus,
and fungi such as Aspergillus fumigatus may up-regulate
TREM-1 expression in the cell culture, peritoneal lavage flu-
id, and tissue samples obtained from infected patients (2, 3).

However, increased levels of sSTREM-1 have also been re-
ported in non-infectious inflammatory diseases such as
systemic lupus erythematosus (4), acute pancreatitis (5),
and chronic kidney disease (6). Thus, sTREM-1 is not only
defined as a diagnostic marker for bacterial or fungal in-
fections but also potentially a new marker for diagnosing
and evaluating the severity of the disease in other inflam-
matory diseases.

Thus, the aims of the present study were: 1) to analyse
and compare sTREM-1 levels in UC and CD patients and
healthy individuals and 2) to search for an answer to the
question of whether sSTREM-1 could be used as a possi-
ble biomarker in IBD for the diagnosis and evaluation of
disease activity.

MATERIAL AND METHODS

Patients and clinical data collection

In the gastroenterology and internal medicine depart-
ments of the University of Health Sciences Okmeydani
Training and Research Hospital, 72 outpatient or hos-
pitalized adult patients with an estimated GFR greater
than 90 (mL/min)/(1.73 m? and with endoscopically and
histopathologically confirmed IBD (47 UC, 25 CD) were
included. This study was approved by the Ethics Com-
mittee of Health Sciences University, Okmeydani Training
and Research Hospital (Date: 28.02.2017, No: 602). Six-
teen healthy controls matched for age and sex with these
patients were included in the study. Their disease activi-
ties were recorded [CD: clinically Crohn’s Disease Activity
Index (CDAI), UC: clinically Truelove-Witts index] at the
time of blood collection (7, 8). Age, gender, type and du-
ration of the disease, area of involvement of the disease
in the bowel, medical treatments, and surgical operation
history were recorded at the time of blood collection.
C-reactive protein (CRP), erythrocyte sedimentation rate
(ESR), and complete blood count results were recorded.

Clinical remission in UC was defined as 1 or 2 stools per
day without blood, absence of fever and tachycardia, nor-
mal hemoglobin levels, and weight gain. Active patients
were categorized as mild, moderate, or severe according
to the Truelove-Witts index.

For CD, active and/or inactive time points were based on
the disease activity scores (active: CDAI>150 points; mod-
erate activity: CDAI:221-450; severe activity: CDAI>450
points; inactive: CDAI<150 points).

Measurement of sSTREM-1

The serum sTREM-1 levels were analysed in all partici-
pants. Blood samples were collected from all of the
participants and left to stand for 30 min at room tem-
perature, centrifuged for 10 min at 4000 rpm, and the
obtained serum was preserved at —-80°C. All stored blood
samples were thawed only once on the analysis day. En-
zyme-linked immunosorbent assay (ELISA) kits were used
with a standardized protocol.

Data analysis and statistics

The Statistical Package for Social Sciences (SPSS) version
24 was used to analyse the data. It has been determined by
the Kolmogorov-Smimov test that the data differ significant-
ly from the normal distribution. Therefore, non-parametric
methods have been used in the analysis of data. Descriptive
statistics (frequency, mean, standard deviation, and mini-
mum, maximum, median) of the variables were calculated.
Significant differences were calculated using the Mann-Whit-
ney U test and Kruskal Wallis test for continuous variables.
To determine the relationship between two continuous vari-
ables, Spearman’s rank correlation was used. P values of less
than 0.05 were considered statistically significant.

RESULTS

Patients’ characteristics

Seventy-two IBD patients (25 CD, 47 UC) and 16 healthy
controls were included in the study. The detailed demo-
graphic and clinical characteristics of the study partici-
pants are presented in Table 1.

Table 1: Characteristics of IBD patients and healthy
controls

ucC CcD Control
Number of
individuals (n) 47/ 25 16
Males 25 12 8
Age (years) 498 35.8 42.2
(range) (18-69) (25-55) (24-62)
Active/ 28/19 19/6
remission (n)
Smokers 20 15 9
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The sTREM-1 levels in IBD patients and healthy con-
trols

The patients with CD and UC were evaluated as a single
disease group (IBD) and compared with healthy controls
(Table 2, Figure 1). As shown in Figure 1 and Table 2,
SsTREM-1 levels were significantly lower in patients with
IBD (mean:221+228 pg/ml) compared to healthy con-
trols (mean:502+404 pg/ml) (p=0.001). There was also a
statistically significant difference between patient and
control groups regarding serum CRP (p<0.0001) and ESR
(p<0.0001) levels, blood neutrophil-lymphocyte ratio
(NLR) (p=0.003), platelet counts (p=0.004), and haemo-
globin (p<0.0001) levels.

In comparison of the STREM-1 levels between the differ-
ent disease groups and controls (CD:mean=169+105, UC:
mean=249+269 and healthy controls: mean=502+404
pg/ml) the difference was also statistically significant
(p=0.004) (Table 3, Figure 2).

When using the Spearman’s rank correlation to study the
correlation of sSTREM-1 levels with several variables (Ta-
ble 4), it was found that s-TREM-1 levels negatively cor-
related with CRP (r=-0.387, p<0.0001) and ESR (r=-0.235,
p=0.028) levels, NLR (r=-0.377, p<0.0001), platelet count
(r=-0.258, p=0.015) and positively with the haemoglobin
levels (r=0.300, p=0.004). There was no correlation be-
tween sTREM-1 and CDAI (p=0.57).

DISCUSSION

Fluctuating disease course is the characteristic feature of
both CD and UC with active disease and remission epi-
sodes. Objective evaluation of disease activity is essential
for tailoring the best treatment approach and evaluating
treatment response. A trustworthy biomarker for IBD
would be an extremely helpful guide for physicians.

In IBD patients, extensive efforts have been undertaken
to evaluate non-invasive biomarkers and disease activity
indices (2, 9, 10). Among laboratory parameters, CRP and
ESR are routinely analysed, but they exhibit low specificity
for IBD (2, 7). A precise laboratory biomarker that truth-
fully reflects the disease activity of IBD has not been de-
fined yet. Inflammatory markers can be used as a rational

marker for the IBD group where the main pathogenetic
mechanism is intestinal inflammation. Therefore, the cur-
rent study aimed to analyse the serum sTREM-1 levels in
IBD patients in diagnosis and evaluation of disease activ-
ity. Park JJ et al. reported that the mean sTREM -1 level
in healthy controls (0.6+1.4 pg/ml) was significantly lower
than that of the patients with either UC (60.4+41.8 pg/
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Figure 1: The distribution of STREM-1 levels in IBD and
control groups
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Figure 2: The distribution of sSTREM-1 levels in ulcerative
colitis, Crohn disease and control groups

Table 2: The distribution of sSTREM-1, CRP, ESR, NLR, platelet and haemoglobin levels in active and quiescent IBD

Grou STREM-1 CRP ESR NLR Platelet Haemoglobin
P (pg/mL) (mg/L) (mm/s) (10%/ul) (g/dL)

Remission 251+175 4.8+3.7 18+12 2.3+1.2 280+44 13.5¢1.2

(n=25) (12-640) (0.3-7.7) (2-54) (1-7) (201-351) (11.7-17)

Active 206+252 42+58 40+23 3.3+1.6 390+162 11.1£2.3

(n=47) (31-1644) (2.1-320) (2-92) (1.2-7.5) (163-835) (5.8-15.5)

p value 0.098 <0.0001 <0.0001 0.003 0.002 <0.0001

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, NLR: Neutrophil lymphocyte ratio
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Table 3: The distribution of STREM-1, CRP, ESR, NLR, platelet and haemoglobin levels in the CD, UC and healthy

controls
Grou STREM-1 CRP ESR NLR Platelet Haemoglobin
P (pg/mL) (mg/L) (mm/s) (10%/uL) (g/dL)
Control 502+404 27+1.8 12+7.7 2.04+1.3 258+62 14.0+£0.9
(n=16) (79-1415) (0.3-7.7) (1-28) (0.9-7) (198-342) (12.9-14.9)
IBD 221+228 29+50 32+22 29+1.6 352+143 11.9+£2.2
(n=72) (12-1644) (1.3-320) (2-92) (1-7.5) (163-835) (5.8-17.1)
uc 249+269 18.9+29.7 27+20 2.6+1.2 352+152 121124
(n=47) (37-1644) (1.3-138) (2-92) (1-6.5) (202-835) (5.8-17.1)
CD 169+105 48.2+71.2 42+25 3.5+2.0 351129 11.6+£2.0
(n=25) (12.5-492) (2.1-320) (6-84) (1.24-7.5) (163-617) (8.0-14.5)
p value 0.004 <0.0001 <0.0001 0.003 0.016 0.001

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, NLR: Neutrophil lymphocyte ratio

Table 4: The correlation of sSTREM-1 levels with CRP, ESR, NLR, platelet and haemoglobin

STREM-1 (pg/mL) CRP (mg/L) ESR (mm/s) NLR Platelet (103/uL) Haemoglobin (g/dL)
Correlation -0.387 -0.235 -0.377 -0.258 0.300
coefficient

p value <0.0001 0.028 <0.0001 0.015 0.004

ml) or CD (66.5+42.4 pg/ml) of the) (11). Similarly, Tzivras
M et al. reported that sSTREM-1 values in healthy individ-
uals (53.31+£32.93) were significantly lower than that of
the CD (735.10+£197.17) and UC (435.82+279.71) group.
Interestingly, in the same study, it was also reported
that the STREM-1 concentrations were significantly low-
er in patients with moderately active CD (CDAI 150-400)
(16.03+4.19), remission of CD (4.91+3.21), remission of UC
(7.09+4.9), and with mildly active UC (18.91£15) than the
healthy control group (10). Also in a study by Billioud V
et al. the STREM-1 level was higher in the CD group than
that of the healthy controls (12). Some other recent stud-
ies indicate that sSTREM-1 levels were nearly undetectable
in healthy controls (13, 14).

In our study, we conversely detected significantly lower
levels of STREM-1 in the plasma of IBD patients than in
the matched healthy controls. However, we should state
that our study’s sample size was higher than that of the
three other previous studies. Similarly, Bouchon A et al.
have shown that TREM-1 was not up-regulated in pa-
tients with non-infectious inflammatory diseases caused
by immune complexes such as psoriasis, ulcerative coli-
tis, or vasculitis. However, the expression of TREM-1 was
up-regulated on neutrophils and monocytes both in cell
culture and tissue samples obtained from the patients
in the presence of bacterial infections (15). The cause of
this discrepancy among the studies is unclear, but it may
be because of the different sSTREM-1 quantification tech-
niques used in different studies or cross-reactivity with
other immunoglobulins. Also, the expression of TREM 1
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may vary between races. Moreover, high numbers of bac-
teria within intestinal mucus have been associated with
IBD (16). The fact that the group of patients with severe
activation is less in our study (29/72) may have resulted in
lower intestinal bacterial overload. So, unlike other stud-
ies, we may find the STREM-1 levels lower in the patients.

Furthermore, we found CRP, ESH, NLR, haemoglobin,
and platelet counts statistically significantly different be-
tween the groups. The levels of sSTREM-1 in UC and CD
patients separately were also significantly lower than the
healthy individuals.

From this point of view, the data presented here demon-
strate that sSTREM-1, which acts as a negative acute phase
reactant, may be useful for the diagnosis of IBD.

The innate immune system is composed of myeloid-de-
rived cells (neutrophils, monocytes, dendritic cells, and
macrophages), natural killer cells, and innate lymphoid
cells. These cells, express pattern recognition receptors,
which bind stereotypic microbial products. In combina-
tion, these cells provide the initial response to either
pathogenic or commensal micro-organisms. sTREM-1
may have a role in regulating the responsiveness to the
intestinal flora. However, there is currently insufficient
data to assess this role. Further studies are needed. But,
based upon the results of recent studies and the cur-
rent study, conditions such as sepsis may increase the
STREM-1 levels to manage the bacterial response, but it
may not increase in IBD because of the possible defective
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function of the sTREM-1 molecule. Another point of view
is that sTREM-1 could be suppressed in IBD because of
the activation of other proinflammatory pathways.

Moreover, Billoud V et al. reported that sSTREM-1 was nei-
ther correlated with CDAI nor with CRP. Also, there was
no significant difference in STREM-1 levels between the
active and remission groups. So, Billioud et al. conclud-
ed that plasma sTREM-1 does not seem to be a precise
marker of disease activity in CD and cannot be suggest-
ed for analysing disease activity in these patients (12). In
our study, when sTREM-1 levels in active and remission
groups were compared, the mean of the sSTREM -1 levels
in the active group was lower, but unfortunately this trend
did not reach statistical significance. There was a signif-
icant difference between the other inflammatory mark-
ers (CRP, ESR, NLR, Haemoglobin, and Platelet counts).
This finding suggests that while sSTREM-1 may be useful
as a negative acute phase reactant in IBD diagnosis, we
concluded that sTREM-1 does not seem to be a precise
marker of disease activity in IBD and cannot be suggest-
ed for analysing disease activity in these patients. Serum
sTREM-1 levels were negatively correlated with CRP, ESR,
NLR, platelet levels, and positively correlated with hae-
moglobin levels.

Another possible explanation about the lower sTREM-1
levels in the patients involves the pathophysiological
mechanisms. In the pathophysiology of IBD, massive
neutrophil infiltration is involved and the degree of neu-
trophil migration into intestinal crypts correlates with the
mucosal injury and the patients’ symptoms. Moreover,
migrated neutrophiles have been concerned in the im-
pairment of epithelial barrier function, tissue destruction,
and the maintenance of inflammation by the release of
inflammatory mediators (17). Soluble TREM-1 could have
been measured lower because of the neutrophil adhe-
sion and also migration to the tissue, even if TREM-1 lev-
els were higher in IBD patients.

Another issue we need to mention is that in UC, the
oxidative injury theory is one of the pathogenic mech-
anisms. TREM-1 is expressed on neutrophils and its
engagement stimulates rapid degranulation of neutro-
philes and oxidative burst; thus sTREM-1 could more
exactly show the disease activity in UC than CD(11).
Hence, in our study higher sTREM-1 levels were found
in UC (mean=249, range=37-1644) compared with CD
(mean:169, range=12.5-492). However, the difference was
not statistically significant (p=0.504). If the sample size
was larger, this difference could be significant.

Limitations of the study

Our study has some limitations. Firstly, our study is limited
by its small sample size. Most probably, because of this
small sample size, we were unable to display any associa-
tions between serum sTREM-1 levels and activity scores.

A larger cohort study is warranted to confirm our data.
Secondly, this study was not aimed at elucidating the
pathophysiological pathways of sTREM-1 regulation in
IBD but was rather designed to evaluate its possible clini-
cal significance in IBD. Third, by choosing a cross-section-
al design we cannot rule out excess circulating sTREM-1
as a consequence rather than the driving factor. Fourth,
our results were obtained in samples from Turkish people
and should be investigated in other ethnic groups. Final-
ly, we did not examine whether the sTREM-1 level could
be a predictor of future relapse or not.

CONCLUSION

In conclusion, our results indicate that the sSTREM-1 levels
are down-regulated in the serum of IBD patients com-
pared with healthy controls. The sSTREM-1 drew attention
as a negative acute phase reactant, in the current study.
The presence of a negative correlation with CRP sug-
gests that this molecule can be used as a negative acute
phase reactant, especially in non-bacterial inflammatory
diseases. However, it does not appear to be an accurate
marker of disease activity in IBD and cannot be recom-
mended for assessing disease activity in these patients.
Further larger-scale studies of STREM-1 in diverse clinical
spectrums of IBD patients are warranted.
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ABSTRACT

Objective: Optic neuritis (ON) is an autoimmune disease that
starts with acute and subacute vision loss and is characterized
by the demyelination of the optic nerve. It may appear as an iso-
lated, idiopathic condition, or it may be a precursor of diseases
such as Multiple Sclerosis (MS) or Neuromyelitis Optica (NMO).
In the study, we aimed to evaluate ON patients and the long-
term prognosis in pediatric patients.

Material and Method: In this study, 13 patients who applied to
the pediatric neurology clinic between years 2010-2017 and were
diagnosed with acute ON were assessed retrospectively.

Results: Thirteen patients diagnosed with ON were included in
our study, six of whom were diagnosed with isolated ON (6/13,
46.15%). Nine of them were female. The average age of our pa-
tients was 12.8+3.07 years. Seven patients (53.85%) had unilateral
involvement. A complete recovery was provided in 12 patients.
There were recurrences in the follow-up of two patients, diag-
nosed with MS.

Conclusion: ON should absolutely be considered in every child
with blurred vision and vision loss. Early stage steroid treatment
is the most efficient therapy.

Keywords: Demyelinating disease, optic neuritis, pediatric

OzZET

Amag: Optik nérit (ON), akut ve subakut gérme kaybi ile basla-
yan, optik sinirin demiyelinizasyonu ile karakterize bir otoimmun
hastaliktir. izole, idiyopatik bir durum olarak ortaya cikabildigi
gibi Multipl Skleroz (MS) veya Néromiyelitis Optika (NMO) gibi
hastaliklarin énctst de olabilir. Calismamizda ¢ocuk hastalarda
optik nérit tanili vakalarin demografik &zelliklerini ve uzun dé-
nem prognozu degerlendirmeyi amagladik.

Gereg ve Yontem: Bu calismada, 2010-2017 yillar arasinda ¢o-
cuk néroloji klinigine basvuran ve akut ON tanisi alan hastalar
retrospektif olarak degerlendirildi.

Bulgular: ON tanisi alan 13 hasta calismaya dahil edildi. Bunlarin
6'sina (%46,15) izole ON tanisi kondu. Hastalarin dokuzu kadin
ve ortalama yas 12,8+3,07 yildi. Yedi hastada (%53,85) tek tarafli
tutulum vardi. On iki hastada tam bir iyilesme saglanirken, MS
tanisi alan iki hastanin takibinde niiks gelisti.

Sonug: Gorme bulanikhigi ve gérme kaybi olan her cocukta ON
mutlaka distndlmelidir. Erken dénem steroid tedavisi en etkili
tedavidir.

Anahtar Kelimeler: Demiyelinizan hastalik, optik nérit, pediatrik

INTRODUCTION

Optic neuritis (ON) is an autoimmune disease that is
characterized by the demyelination of the optic nerve.
It constitutes 25% of acute demyelinating syndromes in
children. It may either appear as an isolated, idiopathic
condition, or it may be a precursor of diseases such as

multiple sclerosis (MS) or neuromyelitis optica (NMO).
MS has been reported in 38% of patients who have ap-
plied with isolated ON (1, 2). This ratio can go up to 80%
in patients with white matter hyperintensities in cranial
Magnetic Resonance Imaging (MRI) (3). The prevalence
of ON was determined as 0.2 in 100,000 in a study per-
formed in Canada (4).
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ON is characterized by acute and subacute vision loss
(4). The cardinal features of ON include decreased visu-
al acuity, abnormal color vision, and visual field deficits.
Visual loss usually occurs over hours to days (4, 5). In
children, visual acuity at baseline is typically worse than
adults, and the possibility of bilateral vision loss is high-
er. Papillitis is observed more frequently in pediatric pa-
tients with optic neuritis, after excluding other possible
etiologies resulting in optic disc edema. Optic disc and
nerve involvement may be confirmed by visual evoked
potential (VEP) (1, 4 ,5). For the differential diagnosis of
other diseases that may lead to optic disc edema, neuro-
imaging, lumbar puncture, and cerebrospinal fluid (CSF)
examinations are required (5). In neurcimaging studies,
typical MRI findings in dedicated orbital and brain MRI
studies consist of the thickening of the optic nerves on
T1-weighted imaging, a bright T2 signal along the optic
nerve, and post-gadolinium enhancement, all of which
are important for a diagnosis (5-7).

Although steroids are the most effective medication in
the treatment of acute ON, the forms of use are always
controversial. In a multi-center study performed by ON
study protocol, the use of steroids through oral, retrob-
ulbar, and intravenous routes were compared. Although
intravenous administration of steroids shows a faster ef-
fect in previous studies, no differences were determined
at the end of one year with regard to vision (2, 6, 7).

In our study, patients diagnosed with acute ON were
assessed retrospectively. Demographic characteristics,
diagnoses, clinical findings, treatment response, and the
clinical monitoring of patients were examined. We aimed
to evaluate the clinical features and long term prognosis
of ON in pediatric patients.

MATERIAL AND METHODS

The patients who applied to the pediatric neurology
clinic between 2010 and 2017 and were diagnosed with
ON were included to our study. ON was diagnosed when
patients presented acute or subacute vision loss, de-
creased visual acuity, papilledema, abnormal color vision,
and visual field deficits. Cranial and orbital MRI studies
were done in all of the patients. Typical findings indicat-
ing ON, which were the thickening of the optic nerves
on T1-weighted imaging, bright T2 signal along the op-
tic nerve, and post-gadolinium enhancement, were also
noted. This retrospective study was carried out in a tertia-
ry center by evaluating electronic patient files. A lumbar
puncture was performed to all the patients. The CSF IgG
index was calculated with the CSF IgG index= (CSF IgGx-
serum albumin)/(CSF albuminxserum IgG) formula. The
oligoclonal band (OCB) results were also attained. The
demographic characteristics, clinical findings, treatment
response, and prognosis of these patients were exam-
ined. The patients were followed for 1-4 years. In addition

to an MR, visual and neurological examinations and VEP
tests were performed in all patients. VEP tests were con-
sidered abnormal when prolonged P100 latencies were
present (>114 ms). Patients whose medical records could
not be accessed or who were found to have a second-
ary cause of acute vision loss (orbital mass, intracranial
mass-occupying lesion, etc.) were excluded. Besides the
patient who was diagnosed with neurobrucellosis, ste-
roid treatment was given immediately to all of the other
patients at the acute phase when the diagnosis of optic
neuritis was confirmed. The complete recovery of vision
loss was assessed as a complete response.

The isolated recurrent ON was diagnosed in patients
having multiple episodes of ON (=2 episodes) and nor-
mal cranial MRI with or without OCBs in CSF (7). For the
diagnosis of MS (adults and pediatric patients) the 2017
revised McDonald criteria were used; however, these cri-
teria are sometimes not fulfilled in pediatric patients. If
the MRl is normal, the OCB is more important in such cas-
es. ANMO disease was diagnosed when the aquaporin-4
antibody was positive and at least one of the core clini-
cal characteristics was present: 1. Optic neuritis, 2. Acute
myelitis, 3. Area postrema syndrome-nausea/vomiting/
hiccups, 4. Other brainstem syndrome, 5. Symptomatic
narcolepsy or acute diencephalic syndrome with MRI le-
sion(s), 6. Symptomatic cerebral syndrome with MRI le-
sion(s). Specific MRI criteria are not required to confirm a
diagnosis of NMO (7).

RESULTS

Thirteen patients diagnosed with ON were included in
our study. Among these patients, 5 (38.4%) had an isolat-
ed non-recurrent ON episode, 5 (38.4%) were diagnosed
with MS, and two patients (15.38%) were diagnosed with
NMO after the initial work-up. The remaining patient
(7.7%) with neurobrucellosis (Table 1).

The age of our patients ranged between 10-17 years, and
the mean age was 15.25+2.12 years (Table 1). Nine pa-

Table 1: Patients’ demographic findings and diagnosis

Patient n (%)
Age (median) 12.8+3.07 years
Gender

Female 9 (69.2)

Male 4 (30.8)
Unilateral 7 (53.85)
Bilateral 6 (46.15)
Diagnosis

Isolated optic neuritis 5(38.4)

Multiple sclerosis 5(38.4)

Neuromyelitis optica 2(15.38)

Neurobrusellosis 1(7.7)
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Clinical course

No attack
No attack

Blurring, numbness
in hands, unsteady
gait, abnormal

Symptoms at initial
cerebellar tests

presentation
Blurring

Neurological
examination
Blurring and
papillary stasis
Visuel feild lesion

Ataxia

Response to
treatment
Responsed

Antibiotics and  Responsed

Treatment
Steroid
asetolozamide

culture in blood

laboratory
Oligoklonal band
Increased I1gG
index

Positive Brucella
Wright test (+)

Positive

latency during left eye

Prolonged P100
stimulation

VEP

enhancement and contrast
enhancement at bilateral

ON

Radiology

Multifocal white matter

lesions with contrast
Neurobrucellosis  Contrast enhancement at

left optic nerve

Diagnosis
MS

Follow-up
(month)
18

16

Gender

Table 2: Continued
Age of
diagnosis
9,5

Patient
number
10

11
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v 2 tients (69.20%) were female, and 4 patients (30.80%) were
%5 -%)“5 male. The F/M ratio was 2.25. Their ages of diagnosis
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tients had abnormal VEP tests, the prolonged latencies
of P100 wave, or indiscernible cortical waves during the
stimulation of the affected eye.

In the CSF examination, glucose levels were normal in all
patients, and an elevated cell count was obtained in only

Figure 2: The contrast enhancement due to neuritis in
right optic nerve is shown by red arrow (patient 8 in Table 2)

one patient, the one who was diagnosed with neurobru-
cellosis. In this patient, a lumbar puncture showed pleo-
cytosis of the cerebrospinal fluid, predominantly lympho-
cytes. This patient also had a Brucella serum agglutination
titer of 1/320. An elevated protein level was found in eight
patients. The OCB checked in CSF was positive, and the
IgG index was increased in all of our patients diagnosed
with MS and the patients diagnosed with NMO. Our pa-
tient diagnosed with NMO also had antiaquaporin 4 posi-
tivity. There was brucella proliferation in both the blood and
CSF culture in our patient diagnosed with neurobrucellosis.
There was bilateral optic nerve involvement in three (75%)
of the five patients diagnosed with MS (Table 2). In isolated
ON cases, the initial OCB and IgG index were negative,
and no recurrence was found to be an important finding.

All patients were hospitalized, and except for the one
with neurobrucellosis, pulse steroids (30 mg/kg/day)
were administered for five days. In the follow-up, steroids
were administered via oral route at 2 mg/kg/day dose,
and they were stopped after decreasing the dose for 4-6
weeks. One of our NMO patients did not responded to
treatment. The patient who was diagnosed with NMO
developed permanent visual loss because he applied
with a decrease in visual acuity later. However, no attack
was observed under the treatment with azathioprine. A
complete treatment response was obtained in all of our
patients diagnosed with isolated ON and MS. A doxy-
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cycline, rifampicin, and acetazolamide treatment was
applied to our neurobrucellosis patient for 6 months. In-
terferon 1a [Rebif® (Merck comp.)] was administered to
two MS patients who developed attacks in the follow-up
(Table 2).

Patients were followed up for 2.65+2 years. Two of the
patients diagnosed with MS had no attacks in their fol-
low-up to 2.5 years. Two other patients with MS had two
(blurring vision) and three attacks (headache and blurring
vision), respectively. Interferon 1a [Rebif® (Merck comp.)]
was administered to the patients who experienced at-
tacks. An attack presenting with blurring vision was expe-
rienced in the 1-year follow-up of the patient with NMO,
and it was concluded with a cure. In the other patient
with NMO, total visual loss was present in the affected
eyes. The patient with neurobrucellosis had no problems
during the follow-up. The patient who with NMO had
nearly complete loss of vision and a gait disorder during
the 4.5-year follow-up (Table 2). The 13" patient (Table
2) presented with a second attack months after the first
attack of ON. OCB positivity was seen at the first and
second attack. The second episode was accompanied
by plaques in T2 and T1TW images and contrast enhance-
ment was also noticed.

DISCUSSION

The average age was 12.8+3.07 years, and F/M ratio was
2.25 in our study. Wileyto et al. had found the average age
as 12.2 year, and F/M ratio as 1.6 in their study (8). ON was
53.85% unilateral and 46.15% bilateral in our study. Wileyto
etal. had determined similar rates of 58% unilateral and 42%
bilateral (8). In our study, one patient of nine had received
VEP, and all had various rates of abnormalities. In the study
of Wileyto et al. there was 88% distortion in VEP (8). NMO is
a demyelinating disease with high mortality and morbidity
that starts with ON. Lately, the positivity of antibodies de-
veloped against the aquaporin 4 molecule have gained a
supporting feature for the diagnosis of NMO (9, 10). In our
series, two patients who received NMO diagnosis also ap-
plied to the ON clinic. Frequent attacks were experienced
in the follow-up of the patients and caused morbidity.

The incidence of MS was reported to be increased in
patients with bilateral ON and OCB positive ones, and
accordingly, abnormal MRI possibility is higher in patients
with bilateral involvement (11). Also in our study, 3 (60%)
of the 5 patients diagnosed with MS had bilateral involve-
ment, and all of them were OCB positive. MS was report-
ed in 38% of the patients who applied with isolated ON
(5). This rate was found as 36.36% in our study, and it was
in compliance with the literature.

OCB are clonally restricted immunoglobulins which are
produced by cerebrospinal fluid and parenchymal B lym-
phocytes. OCB are detected by isoelectric focus (12, 13).
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This is an important feature of ongoing inflammatory pro-
cess in the central nervous system (CNS) and have been
reported in a number of neuroinflammatory conditions
(paraneoplastic syndromes, NMO spectrum disorders
etc.) and infections (herpesvirus encephalitis etc.) (14). The
potential role of OCB in maintaining immune responses
and creating a neurodegenerative environment in MS has
been increasingly noted (15). Some of the novel studies
show the presence of OCB at the onset of MS; a higher
level of gray matter pathology, increased severe disability,
and cognitive impairment were compared to OCB-nega-
tive MS over a ten-year study period (16). In primary pro-
gressive MS, a lower incidence of OCB positivity has been
reported than in relapsing-remitting MS. However, prima-
ry progressive MS has higher CSF immunoglobulin levels
(17). Patients whose tests were positive for anti-myelin oli-
godendrocyte glycoprotein antibody (anti-MOG-Ab) had
good responses to steroids in our study. In addition, OCB
positivity is a weak prognostic indicator in this study.

In the treatment of acute ON, pulse steroids are recom-
mended for 3-5 days in 20-30 mg/kg/day doses, and oral
steroids for 4-6 weeks as maintenance. Most of the ON
patients responded to this treatment. In our study, a com-
plete response was not obtained in 9 patients, demye-
lination in 10 patients, and only the patient diagnosed
with NMO developed morbidity. It is known that steroid
treatment is generally positive in patients who have de-
veloped MS; however, it does not change the recurrence
(5). In our series, a complete response was obtained in
all of the four MS patients, and two patients developed
recurrence in the follow-up.

The fact that our study is a retrospective study and con-
tains a low number of patients may be assumed as nega-
tive aspects of our study. The absence of losses in patient
data and the average follow-up time of 2.65 years may be
assumed as positive aspects of our study.

CONCLUSION

ON should absolutely be considered in every child with
blurred vision and vision loss. It may either be ON, or it
could be the precursor of a serious demyelinating dis-
ease. For this reason, patients should receive a meticu-
lous neurological and visual examination. VEP, cranial
imaging, and lumber puncture (if required) should be
performed. Anti-MOG and OCB positivity are important
in terms of prognosis.
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ABSTRACT

Objective: We sought to assess the 1) awareness and impact of
emerging gadolinium retention data on preferences of radiolo-
gists in their practice, and 2) factors that influence the attitudes
about gadolinium use and risk. This study also documents vari-
ous specifics of radiology practice in Turkey.

Methods: A twenty-one question survey was directed to radiol-
ogists who were at least one year from completion of residen-
cy and/or fellowship training. A survey link was emailed to the
members of the Turkish Society of Radiology and was active for
four weeks. The results were statistically analyzed.

Results: Three hundred and thirty-five radiologists completed
the survey. At the time of this survey, 89% of respondents were
aware of gadolinium retention in the brain. Forty-five percent
of respondents said they decreased the amount of gadolinium
administered and/or frequency of gadolinium-enhanced scans
since the emergence of the gadolinium retention data. Eighty-
eight percent of radiologists, who were aware of the molecular
classification of different gadolinium agents, used a macrocyclic
agent. Thirty-nine percent (n=130) had switched to a macrocyclic
agent from a linear agent within the previous three years. Radiol-
ogists’ attitudes toward gadolinium retention were significantly
associated with their background factors such as experience
in radiology, subspecialty training, and daily work definition,
amongst others. Observence of hyperintense dentate nuclei
due to gadolinium retention was uncommon in daily practice.

Conclusions: Gadolinium retention publications have affected the
practice of contrast enhanced Magnetic resonance imaging (MRI)
scans, mostly in the form of switching to a macrocyclic gadolinium
agent and decreasing utilization of gadolinium in general for some
indications. These changes varied among radiologists by back-
ground factors.

Keywords: Gadolinium, magnetic resonance imaging, surveys
and questionnaires, radiologists, cerebellar nuclei

OZET

Amag: Bu calismada, 1) Son yillarda ortaya konulan, insan bey-
ninde gadolinyum birikimi verileri hakkinda radyologlarin far-
kindahidi, klinik uygulamalar ve tercihleri Gzerindeki etkisi ve 2)
Gadolinyum kullanimi ve riski hakkindaki yaklagimlari etkileyen
faktorlerin degerlendirilmesi amaclandi. Ayrica bu calismada,
Turkiye'deki radyoloji pratigi hakkinda énemli bilgiler sunuldu.

Yéntem: ihtisas veya yan dal egitiminin tamamlanmasindan en
az bir yil gegmis olan radyologlara yénelik 21 soruluk anket ha-
zirlandi. Turk Radyoloji Dernegi Uyelerine e-posta ile génderilen
anket linki dort hafta boyunca aktifti.

Bulgular: Uc yiiz otuz bes kisi anketi tamamladi. Katilimcilarin
%89'u beyinde gadolinyum birikimi hakkindaki gelismelerden
haberdardi. Katilimcilarin %45'i gadolinyum birikimi verilerinin
ortaya ¢ikmasindan bu yana uyguladiklan gadolinyum miktarini
ve/veya gadolinyum gerektiren gériintiilemelerin sikligini azaltti-
Jini sdyledi. Gadolinyum ajanlarinin molekuler siniflandirmasinin
farkinda olan radyologlarin %88'i makrosiklik bir ajan kullandigini
belirtti. Yizde 39'u (n=130) dnceki lg yil icinde (2015-2018) lineer
bir ajandan makrosiklik bir ajana gectigini bildirdi. Radyologlarin
gadolinyum birikimine yénelik yaklagimi, radyoloji deneyimi, Ust
ihtisas egditimi, kurumu ve bir radyoloji konferansina katilim sikhig
gibi kisiye 6zel faktorlerle Gnemli dlctide iligkiliydi. Katiimeilarin
gunlik klinik pratikte gadolinyum birikimine bagli gelisen hipe-
rintens dentat nukleus gozlemleme sikhigr distiktd.

Sonug: Gadolinyum birikimi calismalari, radyologlarin MR gériin-
tileme pratigini ve yaklasimini, cogunlukla makrosiklik gadolin-
yum ajanlarina gecis ve gadolinyum kullanimini azaltmak suretiy-
le etkilemistir. Bu degisiklikler, radyologlarin bireysel kosullarina
gore degisiklik géstermektedir.

Anahtar Kelimeler: Gadolinyum, manyetik rezonans gorintile-
me, anketler, radyoloji uzmanlari, serebellar ¢cekirdekler

* This study was presented at ECR 2020.
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INTRODUCTION

Since the original reports of intracranial gadolinium re-
tention/deposition in 2014, a number of studies have
been published that attribute Hyperintense Dentate Nu-
clei (HDN) on T1-weighted MR images to repeated ad-
ministrations of intravenous gadolinium (1-8). The clinical
ramifications of gadolinium deposition have been debat-
ed and not yet substantiated, but the possible unwant-
ed outcomes have worried practitioners, patients, drug
companies and government organizations (9-11). On the
other hand, while alternative contrast agents are beingin-
vestigated, gadolinium is still integral to many Magnetic
resonance imaging (MRI) protocols (12, 13). Involvement
of radiologists in study ordering, appropriateness of scan
indication, optimum protocoling and patient engage-
ment are among the new areas of emphasis on utilization
(14-16). Despite the numerous publications and signifi-
cant research activity around the potential impact of gad-
olinium retention in the human body, little is known about
the impact of these initiatives on daily radiology practice.
Practice diversity exists across the globe. This study was
based in Turkey, a country where the majority of radiolo-
gists individually prescribe gadolinium for their patients
prior to MRI scans. Thus, their personal preferences may
have a direct impact on the landscape of gadolinium uti-
lization. This is important, as the study was conducted in
a period when there was no limitation on the utilization
of linear gadolinium molecules in the market yet. In this
regard, the aim of this study was two fold: 1) to assess the
awareness and impact of emerging gadolinium retention
data on the preferences of radiologists in their practice,
and 2) analyze the factors that influence the attitudes
about gadolinium use and risk.

METHODS

A survey was created using www.surveymonkey.com (San
Mateo, CA) (see Appendix 1). The survey was anonymous
with no personal information like name, sex, race, age
or the name of the institution being asked, thus, as per
ethical committee regulations, the study did not require
IRB processing. All respondents read a written informed
consent and agreed to participate prior to proceeding
with the survey questions. Each question included a 'no
response’ choice to allow participants not to share their
opinions. The survey was addressed to radiologists who
were at least one year from completion of residency and/
or fellowship training. A closed survey link was emailed
to the members of the Turkish Society of Radiology and
a reminder email was sent two weeks later. The survey
was active during four weeks (October-November 2018).
The survey was set to allow only one individual response
per device, to prevent repetitive responses. A total of 21
multiple-choice questions were asked. Participants were
able to skip any question.

Statistical analyses were performed using SPSS version
21.0 for Windows (SPSS, Chicago, Ill). Descriptive statis-
tics are presented. Decimals of percentages were round-
ed, as the actual numbers of samples (n) were provided.
Respondents were grouped according to types of insti-
tution, scope of daily radiology practice, experience in
radiology, and frequency of their attendance at radiology
conferences/meetings. Normality of the variables’ dis-
persion was tested with the Kolmogorov-Smirnov test.
Nonparametric Kruskal-Wallis H Test was used to test the
difference between the groups, because all tested vari-
ables showed a non-Gaussian dispersion (p<0.0001 on
Kolmogorov-Smirnov test for all variables). Groups were
statistically analyzed and significant data for each sub-
group are presented in a table (Table 1).

RESULTS

Three hundred and thirty-five members of Turkish Society
of Radiology with at least one year of experience after
radiology training completed the survey.

Background of respondents

Thirty-one percent (n=103/335) of respondents were af-
filiated with government-run community hospitals, 48%
(n=160) with academic institutions, and 21% were affiliated
with a private practice (n=64 private hospital; n=7 imaging
centers). Seventy-two percent (n=242/335) of respondents
defined their daily radiology practice as a general diag-
nostic radiology, 22% (n=72) as a diagnostic subspecialty,
and 6% (n=21) as an interventional subspecialty. There was
significant difference between participants’ daily work defi-
nition based on their institution. Most of the community
hospitals and private practice radiologists (94% and 83%,
respectively) were performing general radiology as op-
posed to academic center radiologists (53%, (p<0.0001)).
50% (n=167) of respondents were 1 to 5 years from their
previous training period (either fellowship or residency),
19% (n=63) were 5 to 10 years, 10% (n=33) were 10 to 15
years, and 20% (n=67) were more than 15 years after their
training period. Thirty-six percent (n=122) of respondents
attended a radiology conference less frequently than once
ayear, 30% (n=101) attended once a year, and 30% (n=100)
attended more frequently than once a year with 2% (n=5)
attending conferences at least once a month. Forty-two
percent of general radiology practitioners were attend-
ing a scientific conference less frequently than a year, as
opposed to subspecialists and interventional radiologists
(25% and 10%, respectively (p=0.02)).

Awareness of radiologists and adoption in clinical
practice

Twenty-two percent (n=84) did not know the class (mac-
rocyclic or linear) of gadolinium agent they used. Twen-
ty-six percent (n=86) were using a macrocyclic gadolinium
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Table 1. Grouped survey results with respect to background factors of respondents (Continued)

Awareness of gadolinium retention in human body

p value

since
2018
N/A

since 2015 since 2016 since 2017

Unaware

<0.01

=1) N/A

20% (n

=4)

N/A 80% (n

At least
once a

month

1)

=21) 1% (n=

21% (n

-42)

42% (n

=34)

34% (n

=2)

2% (n

More than
one con-

ference per

year

=6)

=17) 6% (n

17% (n

=27)

27% (n

=44)

44% (n

=7)

7% (n

One con-

ference per

year

=9)

=29) 7% (n

24% (n

=34)

28% (n

=23)

=27) 19% (n

22% (n

less than
one con-
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ference per

year

agent and had not change it in the previous three years,
39% (n=130) were using a linear gadolinium agent and
switched it to a macrocyclic agent in the previous three
years, 6% (n=19) were still using linear gadolinium agents,
3% (n=10) were using a macrocyclic gadolinium agent and
switched to a linear agent in the previous three years. In
terms of the timing of change within the previous three-
year period; 11% (n=36) switched to a gadolinium agent
within the previous three months, 32% (n=107) in the previ-
ous year, 17% (n=56) within the previous three years. Thir-
ty-six percent (n=107) switched because of gadolinium re-
tention, 26% (n=77) because of NSF risk, and 11% (n=33)
switched because of the agent's cost. In terms of gado-
linium deposition, 11% (n=38) were unaware of emerging
gadolinium retention data. This ratio was highest among
those who attended a radiology conference less frequent-
ly than once a year (see Table 1 for details). Thirty-two
percent (n=107) came to know of gadolinium deposition
risk in 2015, 31% (n=104) in 2016, 21% (n=69) in 2017,
and 5% (n=16) in 2018. Thirty-six percent (n=121) had not
read the statements of the following organizations about
gadolinium retention. Thirty-nine percent (n=132) read
the American College of Radiology (ACR) and American
Society of Neuroradiology (ASNR) statements, 7% (n=24)
read the US Food and Drug Administration (FDA) state-
ment, 15% (n=50) read the European Medicines Agency’s
(EMA) pharmaceutical risk assessment committee state-
ment on the matter. In terms of the impact of knowledge
of gadolinium retention on practitioners’ clinical practice,
45% (n=152) said they decreased the amount and/or fre-
quency of gadolinium-enhanced scans since the time that
they found out about gadolinium deposition risk, while
46% (n=156) did not. Respondents were asked to rate the
frequency of cases in which they faced diagnostic diffi-
culty because of a reluctance to administer gadolinium.
Twenty-two percent (n=73) answered 'never’, 59% (n=195)
answered ‘seldom’ and 19% (n=63) answered ‘frequently’.
On the frequency of encountering HDN on pre-contrast
MRI studies, 64% of radiologists (n=211) said 'never’, 18%
(n=58) said ‘once a year’, 15% (n=48) said ‘'once a month’,
3% (n=11) said ‘once a week’. While 58% (n=54) respon-
dents did report the existence of an HDN on their final
MRI reports, 42% (n=39) did not. The highest HDN ob-
servation rates were seen in academic centers (Table 1).
Forty-four percent (n=105) of respondents would include
the generic name and amount of gadolinium agent used
for a scan in their final MRI report, 56% (n=131) would not.
One percent (n=3) of respondents faced a medico-legal
problem or a complaint by patients and/or their relatives
because of gadolinium administration, 99% (n=330) did
not. All three of those who had a medico-legal problem
were between 1-5 years from residency.

The rate at which radiologists detected HDN was highest
among academic centers, followed by private practic-
es and community hospitals, respectively (p:0.001), see
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Table 1 for details). Awareness of gadolinium retention
was highest among academic centers and was followed
by community hospitals and private practice (94%, 86%
and 75% respectively (p=0.07) see Table 1 for details).
Thirty-nine percent of private practice members were un-
aware of the class of gadolinium agent they were using as
opposed to 24% in community hospitals and 19% in aca-
demic centers (p=0.001). Forty-five percent of academic
centers switched from linear to macrocyclic agents and
this was followed by community hospitals (39%) and pri-
vate practices (24%, p=0.01). Unawareness rates of gad-
olinium deposition was inversely correlated with how fre-
quently the physicians attended a radiology conference
(22%, 7%, 2% and 0% in groups with; less frequent than
once a year, once a year, more frequent than once a year
and once a month, respectively (p<0.01)).

Routine MRI workflow and protocoling

According to 53% (n=173) of respondents, the referring
physician would decide whether to include post-gado-
linium sequences for a given MRl scan. This practice was
significantly common in community hospitals (Table 1).
The remaining respondents said a radiologist would be
involved in the decision-making process in the following
roles: Prior to a particular scan, radiologist would de-
cide whether gadolinium administration is needed (17%,
n=>58); at the time of a scan, after evaluating initial se-
quences (12%, n=29); and prior to a scan after a discussion
with referring physician based on clinical indication (18%,
n=59). The rate of a radiologist’s role in the decision-mak-
ing process of gadolinium injection was the highest
among subspecialty-focused radiology practitioners and
experienced radiologists (Table 1). Interestingly, private
practice radiologists had higher rates of involvement in
gadolinium protocoling compared to academic centers
and community hospitals (74% versus 55% and 21%, re-
spectively (p=0.021)). For outpatient MRI scans, a radiol-
ogist would prescribe gadolinium in 84% (n=280), while
the rest were prescribed by a referring physician (16%,
n=>55). Thirty-eight percent (n=128) of respondents were
consulted in the hospital’s gadolinium purchase process
for inpatient services, while 36% (n=122) were not. Twen-
ty-five percent (n=85) said they were unaware of the hos-
pital's purchase process. Twenty-eight percent (n=95) of
respondents were routinely testing serum creatinine lev-
els before an MRl scan, 7% (n=23) tested eGFR levels and
20% (n=68) tested both creatinine and eGFR levels on a
routine basis. Thirty-five percent (n=117) tested neither
parameter and 10% (n=32) were unaware of renal func-
tion testing status prior to an MRl scan in their institution.
Kidney function testing was highest in academic centers,
followed by community hospitals and private practices
(p=0.03, see Table 1 for details). Sixty percent (n=202)
of participants offered agent specific (e.g. linear vs mac-
rocyclic gadolinium) consent forms to patients prior to
MRI scans, while 39% (n=131) did not. Forty-one percent

(n=136) of participants recorded a cumulative dose of
gadolinium administration from prior studies before un-
dergoing an MRI scan, while 59% (n=199) did not. The
rate of recording cumulative gadolinium administration
from prior studies, including outside studies, was highest
by radiologists in private practice (61% compared to 38%
and 31% in academic centers and community hospitals,
respectively (p<0.0001)). Agent specific consent acquisi-
tion was most common among private practice practi-
tioners followed by community hospitals and academic
centers (75%, 59% and 55%, respectively (p<0.001)).

DISCUSSION

Awareness of gadolinium retention has had a signifi-
cant impact on practitioners’ approaches to contrast
enhanced MRI scans, as nearly a half of our study par-
ticipants decreased the amount of gadolinium admin-
istration per scan, and/or decreased the frequency of
gadolinium-enhanced scans since they became aware of
the gadolinium retention risk. This stance did not show
any significant association with respondents’ background
factors like institution, experience and practice type.
Currently, the vast majority of participants in our present
study use a macrocyclic agent, with more than half of
them having switched to it within the previous three years
(2015-2018), mostly during 2018. The rate of switching to
a macrocyclic agent was highest among academic cen-
ters. This may be because they were the most concerned
about gadolinium deposition, they were the heaviest us-
ers of linear agents prior to recognizing the gadolinium
deposition controversy, or because of economic factors
not explored by this study. Certainly the manufacturers
of gadolinium agents have been marketing on the ba-
sis of reduced gadolinium deposition since the reports
of HDN have arisen. In terms of reasoning, among those
who switched to a different class of gadolinium, most
stated they had done so because of recent gadolinium
retention data, and this was followed by NSF risk and the
agent’s cost. Moreover, despite several published stud-
ies in high impact journals (1-30), a tenth of radiologists
are still unaware of gadolinium retention issues. This ra-
tio was highest among those who attended a radiology
conference less frequently than once a year. Frequency
of attendance at a scientific conference was most com-
mon amongst interventional radiology practitioners. The
awareness rate of gadolinium deposition was correlated
with how frequently the radiologist attended a radiology
conference. This signifies that despite the ubiquity of on-
line and offline learning tools, conventional conferences
are still an important source of practitioners’ update on
HDN. On the other hand, observance of retained intra-
cranial gadolinium is uncommon, as more than a half of
our respondents had never noticed HDN in their daily
practice, which maybe resultant of the scarcity of MRI
utilization in their practice. The highest HDN observa-
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tion rates were seen in academic centers. In terms of
MRI protocoling, in practice of more than a half of our
survey respondents, ordering physicians make the deci-
sion whether to administer gadolinium at the time of the
study request. This practice was very common in com-
munity hospitals. The rate of a radiologist’s role in the
decision-making process of gadolinium injection was the
highest in private practices and among subspecialty-fo-
cused radiology practitioners and experienced radiolo-
gists. Despite the professional responsibility of radiolo-
gists in study protocoling, the present study shows that in
the majority of cases, particularly in government-run and
community hospitals, referring physicians are the primary
decision-makers of the gadolinium necessity for a given
scan (53%). However, radiologists still determine the par-
ticular gadolinium agent to be used in the vast majority
of practices (84%), regardless of the type of institution.

Gadolinium, a rare earth metal, has been documented to
remain in the human brain for as long as eleven years and
possibly longer (4). It is also retained in the skin, bones
and liver, along with other organs and has different chem-
ical forms and uncertain in vivo behavior (17-22). After
such gadolinium retention reports emerged, safety con-
cerns were raised and linear agents, which deposit more
frequently in tissue, were eventually suspended from
the contrast agent market in many countries (9). Public
attention to gadolinium retention reports increased the
number of people with symptoms attributed to their gad-
olinium injection history, which also sparked medico-le-
gal issues (10, 11). In the present study, a medicolegal
case associated with a patient’s gadolinium administra-
tion history was an extremely rare occasion. Although
practitioners remain wary, adverse clinical outcomes of
intracranial gadolinium retention have not been proved
to date. In their survey study of gadolinium related symp-
toms, Semelka et al. reported a variety of symptoms
including, but not limited to, headache and bone pain
(10). However, their study suffered from selection bias,
as symptoms were self-reported by patients who under-
went repeated doses of gadolinium administration and
attributed their symptoms to this history. Along with new
clinical regulations in gadolinium applications, possible
ways to decrease cumulative gadolinium exposure in
chronic patients like multiple sclerosis are being investi-
gated (23, 24). Gong et al. succeeded in decreasing the
amount of gadolinium needed for a brain MRI by up to
10% of the regular dose by using a series of image en-
hancing al algorithms (25).

The present study also has critical findings in terms of ra-
diology practice in Turkey. Participants in our study were
affiliated with academic facilities, community hospitals
and private practices, in decreasing order. Young radiol-
ogists were more commonly affiliated with community
hospitals, possibly resulting from an ongoing Turkish gov-

ernment policy of obligatory duty in underserved areas
after completion of a residency program. The majority of
survey respondents defined their daily basis practice as
general diagnostic radiology (low percentages of subspe-
cialty focused practice). This is in line with the radiology
training landscape reported by the European Society of
Radiology (ESR), which showed fellowship training was
not well established in European countries when com-
pared with North America (26). Gadolinium retention data
affected the majority of radiologists in this survey. None-
theless, in the English literature, very few studies are avail-
able on impact of emerging gadolinium retention data on
daily radiology practice and gadolinium enhanced MRI
exercises (27-29). Despite diversity in adopted methods
and their small sample sizes, available studies’ overall
results are in line with our present study. In their online
open survey study conducted on Radiopedia.com, Fitz-
gerald et al. reported that 24 of 87 (28%) respondents
made a change in their practice by either switching to a
macrocyclic agent or decreasing the number of contrast
enhanced MRI scans (29). This percentage is lower than
our findings; however, their study was conducted at an
earlier stage of gadolinium retention awareness. In an in-
ternational survey study conducted on 58 neurosurgeons
and neuroendocrinologists by Nachtigal et al., 28% of
respondents were unaware of gadolinium retention risk
(28). In their study 11% of respondents were unaware of
the class of gadolinium agent they prescribed, a mildly
lower rate than our findings (28). There is also a scarcity
of studies focusing on contrast enhanced MRI exercises
like gadolinium protocoling, consent forms, and renal
function testing. In a study conducted on 162 pediatric
radiologists (mostly academic centers from the USA), 25%
of respondents would not contact the clinician and thus,
the ordering physician would decide the MRI protocol as
far as gadolinium administration (27). In our study this rate
was significantly higher (53%). Together, our studies show
that referring clinicians are deciding whether to admin-
ister contrast on MRI studies to a large extent. This may
have caused unwarranted gadolinium injections (28).

More than a half of respondents in our study performed
routine renal function testing prior to an enhanced MRI
scan, mostly by testing serum creatinine levels. There
was significant association between renal function test-
ing and the type of institution. Academic centers had
the highest renal function testing rates. In their afore-
mentioned study, Blumfield et al. reported that 59% of
their respondents required renal function testing only in
selected cases (27). Two thirds of our respondents had
distinct consent forms for each gadolinium class; same
as the frequency of recording prior individual gadolini-
um administrations before undergoing an MRI scan. Prior
exposure data recording was significantly higher among
private practices and experienced radiologists. Record-
ing prior administrations of gadolinium is important, as
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gadolinium retention has been shown to be dose-depen-

dent (30).

In terms of reporting practices, more than a half of our re-
spondents did not include the generic name and amount
of gadolinium agent used for the scan in their final MRI
report. Experienced radiologists had significantly higher
reporting rates. More than half of those who encounter
HDN would report this finding in their MRI report. Fitz-
gerald et al. reported that 38% of participants in their
study had never seen HDN and 58% of their respondents
would report HDN in the final MRI report, in line with our
present findings.

The present study was conducted on a large cohort of
radiologists from Turkey, thus the findings may not nec-
essarily reflect the worldwide situation. However, findings
of the current study were comparable to that of globally
conducted studies (26, 28, 29). Because the name of insti-
tutions was not queried, the specific number of institutions
participating in this study could not be quantified. Hetero-
geneity within the practice of a certain institution was not
queried, as the study aimed to investigate the radiologists’
personal stance rather than institutional practices.

CONCLUSION

Gadolinium retention publications have affected radiol-
ogists’ preferences in the practice of contrast enhanced
MRI scans, mostly in the form of switching to a macro-
cyclic gadolinium agent and decreasing utilization of
gadolinium. These changes varied among radiologists
by background factors such as experience in radiology,
practice setting, and subspecialty training. Some of our
findings about the practice of radiology in Turkey are
potentially actionable. There may be a need for greater
involvement of radiologists in study protocoling and gad-
olinium decision-making.
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Appendix 1: Survey questions.

This survey is designed solely for scientific research purposes and there is no financial relation with any company, insti-
tution or organization. The survey does not require any personal information. Please do not participate in the survey
if one full year has not passed since your residency and/or fellowship training. To be part of this study, your current
radiology practice should include MRI studies, please do not participate otherwise.

1-What kind of institution do you work for?
2-Which of the following best describes your daily radiology practice?

3-Who decides whether an MRI examination in your institution will be performed with or without IV contrast agent
application?

4-If gadolinium is prescribed to patients before scan as part of your practice, who prescribes MR contrast agent in your
hospital?

5- If contrast agents are provided by hospital itself, does hospital management consult radiologists before making bulk
purchases of MRI contrast agent?

6-Do you routinely check kidney function before your patients are given gadolinium?
7-Do you question your patients’ exposure and amount of gadolinium before the contrast-enhanced MRl is performed?

8- Are you aware of molecular classes (linear or macrocyclic) of gadolinium agents? If so, have you changed the contrast
agent you have prescribed in the previous three years?

9-If yes, why?

10- If yes, when did you change it?

11-How often do you attend to scientific conferences/meetings?

12- How many years ago did you complete your residency/fellowship training?

13-Have you heard that gadolinium accumulates in the brain after a certain amount of exposure in some individuals
with a history of contrast-enhanced MRI scans? If so, when did you first get to know it? (Please jump to the 15" question
if your answer to the first part of this question is No).

14-Did you change the amount or frequency of contrast agent application after being aware of gadolinium accumula-
tion in the human brain?

15-Do you include in your MRI report the name and amount of contrast material given to the patient during scan?
16-Do you have a drug-specific consent form for the patients and/or relatives before administration of a contrast agent?

17- Have you ever observed a hyperintense dentate nucleus at your routine clinical MRI readings? If so how often do
you observe?

18-Do you report hyperintense dentate nucleus in your MRI report?

19-Are you aware of the following medical institutions’ announces about gadolinium accumulation in the brain? (click
all that apply).

20-Did you experience any diagnostic difficulties because you hesitated to use contrast media in your clinical practice?

21-Have you received any feedback from your patients about the accumulation of gadolinium in the brain or have you
had any medical-legal problems?
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ABSTRACT

Objective: To investigate the effectiveness of the Pavlik harness
(PH) in the treatment of patients who were diagnosed with unsta-
ble hips aged between three and six months.

Material and Method: We retrospectively reviewed patients
aged three to six months who were diagnosed with unstable
hips and treated with the PH. The patients were treated using PH
and were closely followed by a weekly clinical examination. The
primary outcome was to assess the success rate of PH treatment
in children with unstable hips (Graf Type IID, IlI, IV). A successful
outcome as a result of PH treatment was defined as either ob-
taining a Type | hip based on Graf's method of hip ultrasonogra-
phy or a concentric reduction based on hip radiography.

Results: Thirty-three patients’ 34 hips were included in this study
with a diagnosis of DDH based on hip sonography performed
according to the Graf's method at the time of initial admission to
our department. The mean age of the children in the beginning
of the PH treatment was 17 weeks (range, 14-22); the mean fol-
low-up was 48 months (range, 24-84). On admission, the mean
alpha angle was 46 (range, 35-58). According to the Graf classi-
fication, DDH was determined as Type D in 18 hips (52%), Type
llla in 5 hips, Type llIB in 3 (24%) and Type IV in 8 (24%). Of these
34 hips, 28 (82%) were treated successfully using PH, with a mean
application time of 11.24 weeks (range, 4-20). The success rate of
PH treatment was determined as 82% (28/34 hips).

Conclusions: Favorable outcomes can be expected from PH

OZET

Amag: Uc ila alti aylik stabil olmayan kalca teshisi konulan has-
talarin tedavisinde pavlik bandajin (PB) etkinliginin arastinlmasi.

Gereg ve Yontem: Uc ila alti aylik stabil olmayan kalca teshisi
konulan ve pavlik bandaji ile tedavi edilen hastalar geriye dénuk
olarak incelendi. Hastalarin stabil olmayan kalcalar PB kullani-
larak tedavi edildi ve haftalik olarak klinik muayene ile yakindan
takip edildi. Birincil sonug kriteri, stabil olmayan kalgalar olan ¢o-
cuklarda PB tedavisinin basari oranini degerlendirmekti (Graf'a
gore tip IID, 11l IV). Basan kriterleri, Graf'in kalca ultrasonografisi
yontemine gore tip | kalga veya kalca radyografisinde konsantrik
rediksiyon elde edilmesi olarak tanimland.

Bulgular: Bélumimuze ilk bagvuru sirasinda Graf yéntemine
gobre ultrasonografik muayene ile tani konan 33 hasta ve 34 kalca
calismaya dahil edildi. Pavlik bandaji tedavisinin baslangicinda
cocuklarin ortalama yasi 17 hafta (aralik, 14-22); ortalama takip
sUresi 48 ay (aralik, 24-84) olarak saptandi. Bagvuru aninda or-
talama alfa acisi 46 (aralik, 35-58) olarak olctldi. Graf siniflan-
dirmasina gére GKD, 18 kal¢a Tip D (%52), 5 kalcada Tip llla, 3
(%24) tip 1B ve 8 (%24) tip IV olarak saptandi. Bu 34 kal¢adan
28'i (%82), ortalama 11,24 hafta (aralik, 4-20) uygulama suresi ile
PB kullanilarak basariyla tedavi edildi. PH tedavisinin basar orani
%82 (28/34 kalca) olarak belirlendi.

Sonug: instabil kalcasi olan (Graf Tip IID, lll, IV) G¢ ila alti ay ara-
sinda tani konulan hastalarda PB tedavisinden basarili sonuglar
elde edilebilir.
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treatment in patients with unstable hips (Graf Type IID, Ill, IV)
who are diagnosed between the age of three and six months.

Keywords: Developmental dysplasia of the hip; Pavlik harness;
harness treatment; treatment success rate; late-diagnosed hip
dysplasia

Anahtar Kelimeler: Gelisimsel kalca displazisi; Pavlik bandaji;
bandaj tedavisi; tedavi basari orani; geg teshis edilen gelisimsel
kalca displazisi

INTRODUCTION

Today, after more than 50 years, the Pavlik harmess (PH)
treatment, which works physiologically based on the prin-
ciple that ‘the hip is an organ of movement and must be
treated by movement’, has been the method of choice to
manage children with developmental dysplasia of the hip
(DDH) (1, 2). The PH treatment remains the mostly pre-
ferred treatment modality, especially in patients younger
than six months of age, because PH is the most thoroughly
analyzed type of splint and reported to be safe and highly
effective method as compared to any other type of splint
in large series of patients (3-6). Nonetheless, there is dis-
agreement in the literature about the optimal age to begin
PH treatment. Most authors advocate that the harness can
endow successful results as long as the treatment is initiat-
ed before the age of two to three months (4-8).

Conversely, some authors suggest that there is no cor-
relation between age at the start of treatment and failure
of PH treatment (9, 10). According to our review of the
literature, there certainly needs to be more research to
clarify the question about whether the PH is a safe and
effective method of treatment for patients with unstable
hips diagnosed after three months of age. However, PH
treatment is not effective after six months of age (4, 9).

Therefore, the present study aimed to investigate the ef-
fectiveness of the PH in the treatment of a specific group
of children who were diagnosed with unstable hips aged
between three and six months.

MATERIAL AND METHOD

Study design
We retrospectively reviewed 87 patients (127 hips) who
were treated with the PH after suffering from DDH with

a subluxated or dislocated hip from 2009 to 2016 in a
single center (university hospital). According to the eli-
gibility criteria as shown in Table 1, after 54 children (93
hips) were excluded, the remaining 33 children (34 hips)
with an unstable hip (25 females and 8 males) who were
diagnosed between the ages of three to six months and
treated using PH were included in the present study. This
retrospective study was approved by the Institutional Re-
view Board; written and informed consent was obtained
from the patients’ parents.

After detailed clinical examination, all of these 33 patients
underwent hip sonography based on Graf's method at
the time of initial admission to our department. The mean
age of the children in the beginning of the PH treatment
was 17 weeks (range, 14-22); the mean follow-up was 48
months (range, 24-84) (Table 2). On admission, the mean
alpha angle was 46 (range, 35-58).

Table 2: Demographic characteristics of the study
participants

Mean age at the start of PH*
treatment (week)

17 (range, 14-22)

Gender 25 females, 8 males
Side, R/L 21/13

Bilateral involvement 1

Unilateral involvement 32

Follow-up duration (month)
*PH: Pavlik harness

48 (range, 24-84)

Management protocol and primary outcome parameters
The patients’ unstable hips were treated using the PH
and closely followed by weekly clinical examination. The
PH was applied by a single pediatric orthopedic surgeon

Table 1: Eligibility criteria for inclusion and exclusion of the study participants

Inclusion criteria

A diagnosis of typical DDH*

Children with unstable hips (Type IID, Ill, IV**) who
were diagnosed after 3 months of age

Being willing to participate the study

Exclusion criteria

<3 months old at the time of diagnosis

<2 years of follow-up

Lost to follow-up

Concomitant neuromuscular comorbidities
Teratological dislocations

Previous failed orthosis treatment
Unwilling to participate the study

*DDH: Developmental dysplasia of the hip, **The diagnosis of DDH was established based on the Graf's method of hip ultrasonography
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for all patients, and the parents were advised regarding
the proper use of the PH. Concentric reduction of un-
stable hips was assessed using ultrasonography with a
three-week-interval. All patients were also evaluated with
a hip radiograph to assess the ossific nucleus of the fem-
oral head and hip morphology. Additionally, patients who
developed the ossific nucleus of the femoral head were
also evaluated radiologically to assess the reduction after
applying the PH.

Establishing success as a result of PH treatment in three
to six month old children, who were diagnosed with un-
stable hips after performing a sonography according to
Graf's method (Type IID, Ill, IV) was the main goal of the
present study. Success was defined as achieving either a
Type | hip after performing a hip sonography according
to Grafs method or detection of a concentric reduction
on hip X-ray.

The application of the PH continued until a stable hip
was obtained or concentric reduction was determined by
plain radiography. If stable reduction was obtained, but
residual acetabular dysplasia was noticed on the final ra-
diograph, the bandage was switched to a custom-made
abduction splint for two or three months. If no reduction
on plain radiography or no Graf-type improvement was
observed within three weeks of PH treatment, the treat-
ment was considered to have failed. The treatment was
subsequently discontinued, and closed reduction com-
bined with the application of a hip-spica cast was per-
formed. As soon as use of the harness was ceased, a
standard anteroposterior radiograph of the hip was taken
to evaluate the reduction of the femoral head and ac-
etabular development. The patients were then regularly
monitored by radiographic examination at one year of
age and then once annually.

Radiographic examination (anteroposterior and frog leg
lateral X-rays) was performed after the cessation of the
treatment with PH, at the end of the treatment with hip
abduction orthosis, and at the final follow-up visit. In or-
der to assess residual acetabular dysplasia, the acetabu-
lar index (Al) as described by Hilgenreiner was measured
on all AP radiographs (11). The Kalamchi and MacEwen
classification were also used to examine avascular necro-
sis of the femoral head (AVN) (12). In an effort to minimize
observer and measurement bias, all radiographic assess-
ments were carried out by a single pediatric orthopedic
surgeon.

RESULTS

According to Graf classification, DDH was determined
as Type D in 18 hips (52%), Type llla in 5 hips, Type lllb
in 3 (24%) and Type IV in 8 (24%). Of these 34 hips, 28
(82%) had been treated successfully with PH, with a mean
application time of 11.24 weeks (range: 4-20). The mean

time from the beginning of treatment to stable reduction
was 11 weeks (range: 4-20). Since a stable hip according
to hip sonography or a concentric reduction on hip radi-
ography was not obtained as a result of PH treatment in
six unstable hips (3 with Type IlIB, 3 with Type V) of five
children; they were treated with closed reduction and a
hip-spica cast, which was performed under general an-
esthesia. When these results were taken into account,
the success rate of PH treatment was determined as 82%
(28/34 hips) (Table 3).

Table 3: Rates of successful treatment

DDH* type ** Success rate
Type D 17/18 (95%)
Type llla 3/5 (60%)
Type llib 2/3 (66%)
Type IV 6/8 (75%)

*DDH: Developmental dysplasia of the hip
**DDH was categorized according to Graf classification

During the follow-up period, four unstable hips (four chil-
dren) were treated successfully with the PH. However, the
ultrasonographic examination could not be performed
due to the development of the femoral head ossification
center. In these hips, PH treatment was ceased when the
stable and concentric reduction was determined based
on plain radiography and physical examination. In the re-
maining 24 unstable hips of 24 patients, the mean alpha
angle improved from 46° (range, 35°-58°) on admission
to 62° (range, 60°-65°) at the end of the PH treatment.

The average Al of children treated successfully with the
PH significantly improved from 34.5° (range: 30°-38.5°)
after PH treatment to 18.2° (range: 14°-22°) at a mean
follow-up of 48 months (range: 24-84 months). According
to Tonnis’s criteria regarding the DDH in pediatric pop-
ulation, only one child had a mild dysplasia (13). Further-
more, the final radiographic examination revealed that
two hips of patients (1 with type llIB and 1 with Type IV),
in whom PH failed and closed reduction and a hip-spica
cast was performed, had developed AVN according to
the Kalamchi and MacEwen classification (1 hip with Type
[, 1 hip with Type IV). Otherwise, the children treated suc-
cessfully by PH showed no signs of AVN. Additionally, no
other complications including femoral nerve palsy or skin
breakdown occurred during the follow-up.

DISCUSSION

Many authors have referred to the PH as the first-choice
of treatment in children younger than months of age due
to its dynamic role in terms of hip reduction (2, 14-16).
Nonetheless, the literature lacks consensus regarding
the optimal age to begin PH treatment. Although most

344




_ Effectiveness of Pavlik harness in 3-6 months old unstable hips
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2021;84(3):342-7

authors have proposed that substantially higher success
rates can be expected if the treatment is initiated prior to
the age of two to three months (4-8), some studies have
suggested that the age at the start of treatment was not
an indicator of success for PH treatment (9, 10). Besides,
most studies regarding this topic have included a hetero-
geneous group of patients in terms of hip stability (Graf
type), and a limited number of studies in the literature
have specifically focused on the success rate of PH in un-
stable hips (Type D-llI-IV as per Graf classification) after
three months of infancy (1, 4-9).

Unlike most studies on the topic, we more specifically
asked if the PH is a safe and effective nonsurgical treat-
ment for children with unstable hips diagnosed after
three months of infancy. Therefore, our study specifi-
cally focused on a certain group of patients with severe
problems and reflected the results of PH treatment for
these unstable hips. The evidence from the present study
demonstrated that the PH may be an influential tech-
nique in achieving stable reduction with a low rate of
complications for children with unstable hips (Graf Type
D, lll, IV) who are diagnosed with DDH and treated be-
tween three and six months of age.

Lerman et al. assessed predictors of treatment failure for
PH in 93 patients (137 hips) with DDH (9). Seventeen pa-
tients (26 hips) failed the PH treatment, and the authors
found no correlation between initiation of treatment and
rates of failure. However, in the failed group, only two pa-
tients were aged three months or older. Therefore, their
results could not be extrapolated to the whole late-diag-
nosed DDH. In contrast, in a study which included 31 cases
of DDH of Graf Type llc or more severe cases, Atalar et al.
found Graf type, age at start of treatment, and bilateral-
ity as the success indicators of PH treatment (4). In their
study, the mean age at the start of treatment was eight
weeks, with age ranging from 4 to 20 weeks In this study,
children aged seven weeks and under exhibited a higher
rate of success than those aged eight weeks and over. Fur-
thermore, patients with Type llc, D or Il hips presented a
higher rate of treatment success than patients with Type
IV hips, and patients with bilateral DDH had a lower rate
of treatment success than patients with unilateral involve-
ment (4). They emphasized that the beginning of PH treat-
ment before the 7" week of infancy was the key aspect for
successful outcomes in the management of DDH. Similar-
ly, in another study which analyzed the factors affecting the
success rate of this treatment modality in 153 children (<6
months of age) with DDH treated using the PH, Omerog-
lu et al. found the treatment starting age as the only pa-
tient-related variable (5). In their study, although more than
90% of patients under three months of age (37 of 40) were
treated successfully, the treatment failed in one-third of
patients older than five months of age (9 of 24). Additional-
ly, Omeroglu et al. stated that both a lower initial alpha an-

gle and a higher Graf hip type decreased the success rate
of PH treatment, since unsuccessful results were obtained
in more than two-thirds of Graf Type Il hips and two of four
Graf Type IV hips (5). Therefore, they concluded that the
threshold values for increased risk of treatment failure with
PH were an age older than four months and an alpha angle
less than 46°. Lastly, in a more recent study in this topic,
Larson et al. reported a study which included 176 children
with 38 patients (21.6%) failing PH treatment (17). In that
study, patients were divided based on the age at which
the PH was initiated (group 1<30 days, group 2=30 to 60
days, group 3260 days). They concluded that there was no
difference in the failure rates by age.

AVN, the most catastrophic complication of DDH treat-
ment, still poses a complicated diagnostic and treatment
challenge for orthopedic surgeons. What is more, because
of the complex and multifactorial etiology, the develop-
ment of this devastating complication remains difficult to
predict (18). Although the rate of AVN following successful
reduction is reported to be low, ranging from 0% to 22%,
higher rates of AVN are attributed to fixed dislocation, un-
successful reduction, bilateral hip involvement as well as
presentation beyond three months of age (9, 18-20). In a
retrospective study which set out to analyze 100 children
with distinct levels of hip instability treated using PH, Koka-
vec et al. drew the conclusion that Pavlik's method is safe
and accurate for all dysplastic and subluxated hips, togeth-
er with the great majority of dislocated hips (1). However,
the authors emphasized that late onset and prolonged
duration of the PH treatment were associated with higher
rates of treatment failure and AVN. In our study, we ob-
served no evidence of AVN in children with unstable hips
treated successfully by PH; however, AVN occurred in two
hips (1 hip with Type I, 1 hip with Type IV) in whom closed
reduction using a hip spica cast was applied because of
failure of PH. Therefore, we believe that the major predic-
tive factor for AVN in the treatment of DDH may be the
failure of PH as well as the severity of the pathology. None-
theless, although the present study displayed satisfactory
outcomes of PH treatment, the likelihood of complications
including AVN and late acetabular dysplasia may compro-
mise the results at the long term follow-up (10, 21, 22).

Residual acetabular dysplasia has been implicated as one
of the most prevalent complications following the treat-
ment of DDH (23). In our series, at the end of a median
follow-up duration of four years, no residual acetabular
dysplasia was observed based on radiographic measure-
ments except for one child who had a mild acetabular
dysplasia. However, Fujika et al. reported a severe dyspla-
sia rate of 19% in a series of 380 patients with a follow-up
duration of more than 20 years (21). Similarly, Tucci et al.
warned against late acetabular dysplasia in patients with
hip instability treated with PH and suggested that all such
patients should be monitored until skeletal maturity (22).
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Therefore, patients in the present study seem to need
further follow-up evaluations in order not to miss proba-
ble residual dysplasia.

In a comparative study, Westacott et al. found no significant
difference with regard to results or complications between
staged and immediate cessation after successful treatment
using PH (3). In our study, the treatment was stopped as
soon as a stable hip was obtained according to ultrasono-
graphic examination, or concentric reduction was observed
on plain radiography. We observed no recurrence or rein-
tervention after immediate cessation in our case series.
However, based on the present study, due to the lack of a
control group, whether or not immediate cessation was su-
perior to staged cessation could not be determined.

This study has several important limitations. The first lim-
itation was the retrospective nature of the study. Second,
the follow-up period in this study was limited to the mid-
dle-term outcomes. Third, this study did not include a con-
trol group. Lastly, the Barlow and Ortoloni examinations in
the initial evaluation of these patients were not included.

CONCLUSION

With successful outcomes and low morbidity, favorable
outcomes can be expected from PH treatment for chil-
dren with unstable hips (Graf Type IID, I, IV) who are di-
agnosed between the age of three and six months. Oth-
erwise, there certainly needs to be much more research
to clarify the safety and effectiveness of the PH for this
particular group of patients.
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ABSTRACT

Objective: Alpha thalassemia is a common type of hemoglob-
inopathy that occurs as a result of deletions or point mutations
in the alpha globin gene cluster. The molecular analysis of al-
pha thalassemia is challenging due to the presence of genes
with high sequence similarities in alpha globin gene clusters and
pseudogenes. As well as in all genetic diseases, determining the
causative mutation types of alpha thalassemia and their frequen-
cies have critical importance for accurate genetic screening and
prevention strategies.

Material and Method: In our study, alpha globin copy number
variations determined by the Multiplex Ligation-dependent
Probe Amplifcation (MLPA) method were examined retrospec-
tively with suspicion of alpha thalassemia in 35 female and 43
male patients tested in the Genetic Diseases Diagnosis Center
of the Medical Genetics Department at Trakya University Faculty
of Medicine.

Results: The most common deletion among our patients was
the —a37 (35.3%), followed by the -a?°° (10.3%) deletion. The -a°t*
deletion was detected in three patients while 4 out of 78 cases
were found to have the -aM®® deletion. In three patients, a het-
erozygous large deletion and in one case HS40 regulatory region
deletion were detected. In 14 (18%) of the patients, a globin trip-
lications were detected. The -a*? deletion was detected in only
one of our patients.

Conclusion: Our study is the first to report the presence of eight
different alpha globin copy number changes and 13 different al-
pha globin genotypes in the Trakya region.

Keywords: Alpha thalassemia, globin, copy number variation

OZET

Amag: Alfa talasemi, alfa globin gen kiimesindeki delesyonlarin
veya nokta mutasyonlarinin bir sonucu olarak ortaya ¢ikan yaygin
bir hemoglobinopati tirtdir. Alfa talaseminin molekiler anali-
zi, alfa globin gen kimesinde yuksek dizi benzerliklerine sahip
genlerin ve psédogenlerin varligi nedeniyle zordur. Tim genetik
hastaliklarda oldugu gibi, alfa talasemide de, altta yatan mutas-
yon tirlerinin ve sikliklarinin belirlenmesi, dogru genetik tarama
ve dnleme stratejileri igin kritik dneme sahiptir.

Gereg ve Yéntem: Calismamizda, alfa talasemi siphesiyle Trak-
ya Universitesi Tip Fakiiltesi Tibbi Genetik Anabilim Dali Genetik
Hastaliklar Tani ve Degerlendirme Merkezinde test edilen 35 ka-
din ve 43 erkek hastada Multipleks Ligasyon-bagimli Prob Amp-
lifikasyon (MLPA) yéntemiyle belirlenen alfa globin kopya sayisi
varyasyonlar geriye doéniik olarak incelendi.

Bulgular: Olgularimiz arasinda en sik (%35,3) saptanan delesyon
-0’ ve ardindan %10,3 gérilme sikhigi ile —a®® delesyonu gel-
mekteydi. Ug olguda tiim problari kapsayan biiyiik delesyon, bir
olguda ise HS40 dizenleyici bdlgesinde delesyon saptanirken,
78 olgunun 4'linde —a™tP, lclinde ise —a° delesyonu saptand..
Olgularin 14’tnde (%18) a globin triplikasyonlar belirlendi. —a*?
delesyonu olgularimizdan yalnizca bir tanesinde saptandi.

Sonug: Calismamiz, Trakya bolgesinde sekiz farkl alfa globin
kopya sayisi degisikligi ve 13 farkli alfa globin genotipinin varligi-
ni bildiren ilk ¢calismadir.

Anahtar Kelimeler: Alfa talasemi, globin, kopya sayisi degisik-
ligi
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INTRODUCTION

Alpha thalassemia, a hematological disorder characterized
by the lack or absence of alpha globin chain synthesis, is
a common global hemoglobinopathies. The alpha globin
(a-globin) gene cluster located in the subtelomeric region
of the 16" chromosome is responsible for the synthesis of
the alpha globin chains, which are important components
of the hemoglobin. This region consists of the HBZ (OMIM
142310), HBA2 (OMIM 141850), HBAT (OMIM 141800) and
HBQT (OMIM 142240) genes and is under the control of the
HS-40 regulatory region. Defects in the alpha globin genes
in the same chromosome cause a mild phenotype resulting
in either a silent alpha thalassemia or alpha thalassemia-trait
phenotype, depending on the number of genes affected.
HbH disease, on the other hand, is a severe form of alpha
thalassemia due to the homozygous or compound hetero-
zygous mutations of alpha globin genes. The severest form
of alpha thalassemia is Hb Bart's hydrops fetalis syndrome,
associated with total loss of alpha globin expression (1-3).
Point mutations may cause o-thalassemia, but the most
common cause is deletion of the genes located in the alpha
globin cluster on one or both chromosomes (4).

Determining alpha globin mutations is of great impor-
tance in countries where consanguineous marriages are
common, in order to prevent hydrops fetalis, the most se-
vere form of the disease, and for accurate genetic coun-
selling. There have been studies reporting the frequency
and the underlying mutation types of alpha thalassemia
in different regions of our country (4-13). However, to our
knowledge, no study has reported the frequencies of
copy number changes of the alpha globin cluster in the
Trakya Region of Turkey.

In this study, we aimed to present the results of Multi-
plex Ligation-dependent Probe Amplification (MLPA) of
patients whose genetic analyzes were performed with
suspicion of alpha thalassemia in the Genetic Diseases
Diagnosis Center of the Medical Genetics Department in
Trakya University's Faculty of Medicine between Novem-
ber 2012 and September 2020.

MATERIAL AND METHOD

The results of alpha globin copy number variations of
78 patients (35 females, 43 males, mean age 23.80+22.4
years) referred to our center with alpha thalassemia were
included in this study. Ethics committee approval of the
study was obtained with the approval of Trakya University
Faculty of Medicine Scientific Research Ethics Committee
(TUTF-BAEK 2020/380.). A written informed consent form
was obtained from the patients or from the legal guard-
ians of the younger cases.

Genomic DNA isolation was performed with the Qia-
gen EasyOne automatic DNA isolation system (Qiagen,

Hilden, Germany) from 2 ml peripheral blood samples
taken into an EDTA tube. Quality control and purity of
the isolated genomic DNA samples were determined by
NanoDrop spectrophotometrically [NanoDrop 2000C;
Thermo Fisher Scientific Inc., Wilmington, MA, USA]. The
MLPA method was applied to determine a-globin copy
number variations in high quality samples with A260/280
values between 1.8-2.0.

The P140 HBA kit (MRC-Holland, Amsterdam, The Neth-
erlands), including 45 probes designed to investigate al-
pha globin cluster copy number variations, was used for
MLPA study. Fluorescent fragments obtained after liga-
tion and amplification (performed in accordance with the
manufacturer’s protocol) were seperated on the ABI 3130
XL (Applied BioSystems, USA) capillary electrophoresis
system and sizes of the fragments were determined using
the GeneMapper (Applied BioSystems, USA) program.
The results were analyzed with the Coffalyser software
(MRC Holland). R open software was used to calculate
the descriptive statistics (14).

RESULTS

The most common genotype among our cases was the
—-a®’/ aa genotype with a frequency of 46.20%. The most
common type of globin deletion was also the —a®’ dele-
tion with 35.3%. The second most common deletion was
the -a?° deletion detected in 10.3% of the cases. A large
deletion covering all probes was detected in three cases,
while a heterozygous deletion of the HS40 regulatory re-
gion was determined in only one patient. In 14 (18%) of
the cases, the a globin triplications were detected. The
-a*? deletion was detected in only one of our cases. Fig-
ure 1 presents Coffalyser views of the triplication, showing
the -aM&P and —a?*® deletions with the biallelic —a®’ /-a?°*
deletion. The genotypes and hematological parameters
of the cases are shown in Table 1, and the distribution of
globin variants of the cases among the total number of
chromosomes is shown in Table 2.

DISCUSSION

Molecular analysis of alpha thalassemia is challenging
due to the presence of four copy genes encoding alpha
globin chains. Determination of regional mutation diver-
sity is important to prevent alpha thalassemia, which has
a wide phenotypic variety ranging from silent carriers to
hydrops fetalis. In our study, 8 different alpha globin copy
number changes were determined. Seven of them were
deletions of different sizes of the alpha globin gene clus-
ter and regulatory elements, and the remaining one copy
number variation type was the —a®” triplication.

a* thalassemia are caused by deletions or rare point
mutations in one of the duplicated alpha globin genes.
-7 or —a*? deletions, resulting from unequal crossing
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Table 1: Genotypes of the patients and mean and standard deviation values of hematological parameters according

to their genotypes

Genotype n (%) ES Hemoglobin Mean corpuscular R?d cell distribution
(4.63-6.08) (13.7-17.5) (g/dl) volume (79-92.2)(fl) width (11.6-14.4)(%)
—0®’/aa 36 4620 5.247+0.730 12.088+2.212 71.597+6.569 17.253 +7 .357
—a37/-a37 7 8.90  5.354+0.588 11.371+£1.619 65.88+3.387 15.642+1.081
—a%%/aa 8 10.30  5.366+0.339 11.09+0.765 64.175+5.912 16.15+0.85
—aMEP/aa 3 3.80 4.82+0.991 9.8+2.389 67.733+7.804 20.33+8.220
—037/—a%A 2 250  4.895+0.261 8.835+0.09 55.75+£2.474 21.95+4.03
\é\’en‘;’t'i‘zge”e 3 380 575:0277 12.066+0.288 66.166=3.536 15+1.014
aaa™-37/aa 13 16.70 5.1+0.611 11.13+ 2.227 66.753+10.809 17.815+£4.765
gggz:/ 1130 5.34 14.3 74.4 34.1
—a°t* /aa 1 1.30 - 12 68 -
—a%*%/aa 1 1.30 6.24 13.7 67.1 16.1
—a3//—a?s 1 1.30 5.28 9.5 61.4 22.2
—037/—qMEP 1 1.30 5.28 8.8 55.9 33.3
—a37/—a*? 1 1.30 6.26 12.3 62.6 15
Total 78 100

Table 2: Distribution of alpha globin variants among
the total number of chromosomes

AIRha globin Affected chromosome %
variant count

aa (Normal) 65 41.7
-3/ 55 353
_020.5 9 58
-MED 4 2.6
aag"t37 15 9.6
—astA 3 1.9
—qfs40 1 0.6
—a*? 1 0.6
Whole gene 3 1.9
deletion

Total 156 100

over in meiosis, causes deletional a* thalassemias and
the most common cause has been reported as the -a®’
deletion (3). The frequency of -a®’ deletions was report-
ed as 52.28% in the study performed by Onay et al. in
the Aegean Region of Turkey (4). In a study performed
by Celik et al. in the southern region of Turkey, -037 de-
letion frequency was reported as 43.2% (10). Karakas et
al. reported the frequency of -a37 deletion as 39% in a
study they performed on patients with hypochromic mi-

crocytic anemia living in Istanbul (11). Our data are in ac-
cordance with the results of this study carried out in Is-
tanbul, which is located close to the Trakya region. -a*?,
another type of deletion underlying a+ thalassemias, is
reported less frequently than the —a37 deletion. Karakas
et al. reported the frequency of -a*? deletion as 4.2%,
and Onay et al. reported that they did not detect any
-a*2 deletion (6, 11). In our study, the -a*? deletion was
found in only one case as compound heterozygous with
the —a37 deletion.

The second most common deletion in our study was -0%*
with a ratio of 5.8%. This mutation has been rarely report-
ed in Asia, the Middle East, and in Arab countries, but it
was reported to be the second most frequent deletion
in the studies conducted by Onay and Cirik et al. (4, 6).
The —a®> deletion was followed by the — aM& and — o
deletions with a frequency of 2.6% and 1.9%, respective-
ly, in our study. In the Turkish population - SEA deletion
was reported for the first time in the study of Onay et al.
(4) and it was found as compound heterozygous with the
-7 deletion in a patient in our study, too.

It is challenging to predict alpha globin genotypes based
on hematological parameters, though some studies and
reports have investigated this. Studies report that pa-
tients with two functional alpha globin genes have higher
Mean Corpuscular Volume (MCV) values compared to
patients with a defected alpha globin gene (15, 16). Gu-
venc et al. and Onay et al. reported that that MCV value
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Figure 1: Coffalyser views of triplication (a); -aM deletion (b); —0?** deletion (c); and biallelic —a®” /0> deletion (d)

was the lowest for the genotype —a37/-- a™®, and highest
for the —a®’/aa genotype in their studies (6,9). Although
the patient population is small for performing a statistical
comparison, we also found that MCV values were lower
in the patients with compound heterozygous -a3’/ - qM&P
ve —a*’/ -- a*FA deletions compared to patients with —a37/
aa genotypes.

One of the common copy number changes of the alpha
globin gene cluster is triplications (17). In our study, we
found heterozygous triplications in 13 cases and homo-
zygous aaa®™37 triplication in one case. Although the
thalassemic effect of these triplications is generally not
expected, it is reported in the literature that when ac-
companied by beta globin gene (HBB) mutations, it can
be an important modulator of the hemoglobinopathy
phenotype (18-21). In our study, a pathogenic HBB varia-
tion was accompanied in 6/10 of the cases with —a®” trip-
lication (data not shown), emphasizing the importance of
these triplications in terms of genetic counseling of he-
moglobinopathies.

Heterozygous HS-40 regulatory region deletion was de-
termined in one of our patients with a mild anemia phe-
notype. Heterozygous deletion of the HS-40 regulatory
region has been reported to reduce the a-globin expres-
sion. However, it was proposed that HS-40 regulatory re-
gion deletion can have a prominent down-regulatory ef-
fect which may reflect phenotypically if it is homozygous
or in trans position with another deletion (22, 23).

The deletion of the HS-40 regulatory site reduced the ex-
pression of HS-40 heterozygous deletion manifested as
mild anemia, which was of the microcytic hypochromic
type. When compounded with —a®’/aq, it manifested as
Hb H disease, and when compounded with -SEA/aq, it
manifested as Hb Bart's fetus.

MLPA is a hybridization-based method that has been used
for many years to screen deletions and duplications. For
this reason, the MLPA method is often used to elucidate the
genetic basis of alpha thalassemias (24). The advantages of
the MLPA method over other methods in the genetic basis
of alpha thalassemia have been reported in the studies of
Yuregir and Colosimo et al. (13, 25). However, other meth-
ods, such as reverse dot blot hybridization, are needed to
detect non-deletion type mutations. Although it has been
reported in studies conducted in Turkey and around the
world that alpha globin mutations are mostly deletions,
non-deletion type mutations are also encountered in some
cases. Therefore, the limitation of this study is the inability to
detect alpha thalassemias that are not deletion type.

In conclusion, our study is the first to show a high level of
diversity of alpha globin gene copy number variations in
the Trakya Region. In addition, it supports the findings of
other studies that the MLPA method is useful for detect-
ing copy number variations in the alpha globin cluster.

Ethics Committee Approval: This study was approved by the
Scientific Research Ethical Committee of the Trakya University,
Faculty of Medicine (TUTF-BAEK 2020/380).
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ABSTRACT

Objective: The primary aim of this study is to evaluate if severe
obesity has any deleterious effect on the early postoperative
course in patients undergoing percutaneous nephrolithotomy
(PNL) under spinal anesthesia, and the secondary aim is to deter-
mine whether severe obesity changes surgical results.

Material and Method: The study included 100 patients who un-
derwent a PNL operation for kidney stones of >2cm in our clinic.
Accordingly, those with BMI <35 kg/m? formed the first while the
severely obese BMI =35 kg/m?formed the second group. Age, gen-
der, stone burden, pre/postoperative hemoglobin levels, number
and regions of access, duration of surgery, perioperative compli-
cations and Visual Analogue Scale score at 24h, PACU admission/
discharge Aldrete scores, and PACU length of stay were recorded.

Results: The VAS score was 5.0+1.3 in group 1 while it was
5.3+1.8 in group 2 (p=0.32). The length of the hospital stay
was 3.3+1.3 days in patients with BMI <35 kg/m? and 3.0=1.0
in patients with BMI 235 kg/m? (p=0.36). A 98% stone-free rate
was found in the severely obese group and 96% in the normal
BMI group, and there was no significant difference between the
groups (p=0.672). There was a statistically significant difference
in terms of PACU discharge Aldrete scores between groups

OzZET

Amag: Bu calismanin birincil amaci, spinal anestezi altinda per-
kitan nefrolititomi (PNL) uygulanan hastalarda adir obezitenin
erken postoperatif seyir Uzerinde zararli bir etkisinin olup olma-
digini degerlendirmektir. ikinci olarak, agir obezitenin cerrahi
sonuclar degistirip degistirmedigini belirlemektir.

Gereg ve Yontem: Calismaya klinigimizde >2cm bdébrek tasi
nedeniyle PNL operasyonu yapilan 100 hasta dahil edildi.
Buna gore birinci grupta VKi<35 kg/m? olanlar, ikinci grupta
ise ciddi derecede obez BKi>35 kg/m? olanlar olusturuldu.
Yas, cinsiyet, tas yikl, ameliyat dncesi/sonrasi hemoglobin
seviyeleri, giris sayisi ve bdlgeleri, ameliyat slresi, periope-
ratif komplikasyonlar ve 24. saatte Gorsel Analog Skala skoru,
PACU yatis/taburculuk Aldrete skorlar ve PACU kalis siresi
kaydedildi.

Bulgular: Grup 1'de VAS puani 5,0+1,3 iken grup 2'de 5,3+1,8
idi (p=0,32). Hastanede kali siiresi VKi <35 kg/m? olan hasta-
larda 3,3+1,3 gin, VKi=35 kg/m? olan hastalarda 3,0+1,0 idi
(p=0,36). Agir obez grupta %98, normal vicut kitle indeksi gru-
bunda %96 tassizlik orani saptandi ve gruplar arasinda anlamli
fark yoktu (p=0,672). Gruplar arasinda PACU taburcu Aldrete
skorlar agisindan istatistiksel olarak anlamli fark vardi (Grup 1 ve
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(9.9+0.3 vs. 9.6+0.4 in groups 1 and 2, respectively) (p=0.03). Fi-
nally, the time interval in PACU was 39.0+7.5 mins in group 1
while it was 58.8+14.0 mins in group 2 (p<0.0001).

Conclusions: Severe obesity does not alter surgical outcomes
in patients undergoing PNL under spinal anesthesia, and in our
opinion, spinal anesthesia in PNL is a safe and effective anesthesia
modality for renal stone(s) in obese and morbidly obese patients.

Keywords: obesity, PACU, PNL, spinal anesthesia, prospective

2'de sirasiyla 9,9+0,3 ve 9,6+0,4) (p=0,03). Son olarak PACU'da
zaman araligi grup 1'de 39,0+7,5 dk iken grup 2'de 58,8+14,0
dk idi (p<0,0001).

Sonug: Siddetli obezite, spinal anestezi altinda PNL uygulanan
hastalarda cerrahi sonuglari degistirmez ve bize gére PNL'de spi-
nal anestezi, obez ve morbid obez hastalarda renal tas(lar) icin
glvenli ve etkili bir anestezi yontemidir.

Anahtar Kelimeler: obezite, PACU, PNL, spinal anestezi, pros-
pektif

INTRODUCTION

Obesity is a major worldwide health problem, and
nowadays, as a result of a sedentary lifestyle, decreased
physical activity, and high-fat diet, the number of obese
individuals has rapidly increased in both developed and
developing countries (1, 2). Although no single etiology
is known to be fully responsible for the association
between obesity and urolithiasis, with increasing BMI,
metabolic disorders such as hypercalciuria, hyperoxaluria,
hyperinsulinemia, and low urine volume may be
contributing factors in patients with metabolic syndromes
(3). Because of all these, obese patients are more likely to
be faced with a renal stone disease (4). Consequently, it can
be considered that urologists everywhere will encounter
obese patients with kidney stones more frequently.

Currently, many treatment methods to eliminate renal
stones are available, including extracorporeal shock wave
lithotripsy (SWL), flexible ureterorenoscopy (f-URS), and
percutaneous nephrolithotomy (PNL). Due to technical
reasons such as thicker skin and subcutaneous tissue in
obese patients, the inability to obtain clear images un-
der fluoroscopy, and the incompatibility with a SWL ta-
ble, SWL is insufficient for most cases, especially on large
stones (5). The effectiveness of -URS on kidney stones
smaller than 2 c¢cm in size has been shown in obese pa-
tients, but the need for multiple interventions as the
stone size increases is an significant disadvantage (6, 7).
Recently, PNL remains one of the most important treat-
ment options for renal stone treatment (4).

Percutaneous nephrolithotomy is an effective minimally in-
vasive surgical treatment method that is generally applied
under general anesthesia in the treatment of large, multiple,
and complex stones in the upper urinary system (8). On the
other hand, many studies conducted in recent years have
shown that regional anesthesia can be performed safely
and effectively in patients undergoing PNL (9, 10). However,
data regarding PNL under spinal anesthesia in obese pa-
tients is limited.

The primary aim of this comparative prospective study
is to evaluate if severe obesity has any deleterious effect
on the early postoperative course in patients undergoing

PNL under spinal anesthesia. Secondly, it is to determine
whether severe obesity changes surgical results.

Complications related to the respiratory tract during and
after operations are more common in obese patients
due to general anesthesia and may show a destructive
course. In addition, patients can more easily tolerate the
common pain problems after surgery with spinal anes-
thesia, and their analgesic needs are reduced. For the
anesthesiologist, the separation of obese patients from
postoperative positive pressure ventilators is quite chal-
lenging, and it requires great effort to provide sponta-
neous breathing (9, 10). Considering all this, we think that
the prevention of complications due to general anesthe-
sia that may be encountered during early postoperative
period will increase the surgical success by all means.

MATERIAL AND METHOD

Patients undergoing PNL were prospectively included be-
tween May 2017 and November 2017 for this study that
took place in the Urology Clinic of Health Sciences Uni-
versity Konya Training and Research Hospital. The patients
were divided into 2 groups according to their body mass
index (BMI). Accordingly, those with BMI<35 kg/m? formed
the first group while the severely obese BMI>35 kg/m?
formed the second group. Exclusion criteria were defined
as chronic renal failure, congenital anomalies of the kidney
(horseshoe kidney, etc.), and patients with solitary kidneys.
Age, gender, median stone burden, pre/postoperative he-
moglobin (Hb) levels, number and regions of access, du-
ration of surgery, perioperative complications and Visual
Analogue Scale (VAS) score at 24 hours, Post Anesthesia
Care Unit (PACU) admission/discharge Aldrete scores, and
PACU length of stay were recorded. The Aldrete score is
utilized to evaluate patients to see if they can be safely
discharged from the PACU (11). Patients should be scored
at least 9 out of 10 to be discharged from the PACU. Addi-
tionally, the time interval between the admission and dis-
charge from the PACU seems to be a good marker for ear-
ly postoperative recovery. The stone burden was obtained
by the formula lengthxwidthxmx0.25 in mm?2.

All surgeries were performed by the same team. Prior to
the procedure, all patients were hydrated using a 20 mg/
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kg saline bolus to prevent hypotension. Spinal anesthesia
was performed in the sitting position using a 25 Gauge
Whitacre needle at the estimated L3-4 or L4-5 interspace,
and 15 mg of hyperbaric bupivacaine was injected. Sen-
sory block height was examined using ice, and 5 minutes
after spinal anesthesia, the dermatome level was record-
ed. Itis left to the anesthesiologist to decide whether the
operation will be started or not. After spinal anesthesia
induction, all patients were sedated using bolus doses
of 1 mg midazolam to reach the 2 mg Ramsey sedation
score, and the same bolus doses were used to maintain
the same sedation level.

After the 6 Fr open-ended ureteral catheter and 14 Fr
Foley catheter were placed in the lithotomy position, the
patients were placed in the prone position for PNL. A flu-
oroscopy was used to determine access and obtain stone
status during surgery. For access, a 0.038-inch guidewire
was used to guide the dilation achieved through an 18
Gauge needle and Amplatz dilators (up to 30 Fr). The
stones were visualized using a 26 Fr nephroscope, and
a pneumatic lithotripter was used for lithotripsy. Stones
were removed using forceps. A 14 Fr nephrostomy tube
was placed in all patients. The urethral catheter was re-
moved, and Hb values were obtained on the first post-
operative day. The nephrostomy tubes of the patients
were removed on the second postoperative day, and
the patient was discharged on the same day after ob-
serving that there was no leakage from the Access point.
When patients needed analgesics on the first postoper-
ative day, paracetamol was used initially, and tramadol
was added to the treatment if sufficient pain palliation
was not achieved. The total permissible doses of parac-
etamol and tramadol were 4 g/day and 400 mg/day, re-
spectively.

Table 1: Overview of two groups

Continuous variables for statistical analysis were given
as mean or median (interquartile range) when necessary.
Categorical values are given as frequency or percentage.
T-test, Welch T-test, and Mann Whitney U tests were used
for continuous variables. A chi-square test was used for
categorical variables. A p value of <0.05 was considered
statistically significant. SAS University Edition was used
for statistical analysis.

Approval for this study was obtained from the Ethics Com-
mittee of Selcuk University (Date: 13.04.2017, No: 137).

RESULTS

The whole study cohort consisted of 100 patients (50
patients in both groups) with a mean age of 49.6+13.4
years. There were 62 males (62%) and 38 females (38%).
The mean age of patients in group 1 was 46.5+15.2 while
it was 52.2+10.8 in group 2 (p=0.02). Group 1 consisted
of 36 males (72%) and 14 females (28%) whilst group 2
included 26 males (52%) and 24 females (48%) (p=0.04)
(Table 1).

Mean BMls were 22.3+2.8 kg/m? and 37.6+4.9 kg/m? in
groups 1T and 2, respectively (p<0.001). The duration of sur-
gery was 68.3+25.6 mins in group 1, and it was 77.5£28.6
mins in group 2 (p=0.09). The median stone burden of
the first group was 282.3 mm? (range 131.7-477.3 mm?)
while the second group had a median 289.7mm? (range
139.3-520.9 mm?) stone burden (p=0.08). An overview of
the patient data is given in Table 1.

Pre and postoperative Hb levels were similar in both
groups (14.3+2.0 and 12.3+1.9 in group 1, 14.2+1.9 and
12.2+1.8 in group 2) (p=0.86). Subcostal access was used
in 45 patients (90%) in group 1, and intercostal access

Patient number

Gender (%)

Male

Female
Mean age, year (SD)
Mean BMI, kg/m? (SD)
Laterality, n (%)

Right

Left
Access site (%)

Subcostal
Intercostal

Duration of surgery, min (SD)

Group 1

Group 2

BMI <35 kg/m? BMI >35 kg/m? P
50 50 1
36 (72%) 26 (52%) 0.04
14 (28%) 24 (48%)
46.58 (15,24) 52.62 (10.81) 0.02
22.30 (2,86) 37.65 (4.98)
20 (40%) 22 (44%) 0.69
30 (60%) 28 (56%)
45 (90%) 39 (78%) 0.1
5 (10%) 11 (22%)
68.36 (25,63) 77.50 (28.60) 0.09
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Table 2: Postoperative parameters of patients

Group 1 Group 2
BMI <35 kg/m? BMI =35 kg/m? P
Time interval at the PACU, min (SD) 39.04 (7.54) 58.48 (14.06) <0.0001
PACU admission Aldrete score, n (SD) 9.02 (.071) 8.2 (0.88) <0.0001
PACU discharge Aldrete score, n (SD) 9.9(0.3) 9.62 (0.49) 0.03
Total Parasetamol dose, mg (Q1-Q3) 500 (0-1000) 500 (0-500) 0.15
Total Tramadol dose, mg (Q1-Q3) 100 (100-200) 100 (0-200) 0.91
VAS score at 24" hour (SD) 5.02 (1.35) 5.34 (1.84) 0.32
Length of hospital stay, day (SD) 3.30 (1.34) 3.08 (1.07) 0.36

was used in 5 (10%) while 39 patients (78%) in group 2 re-
ceived subcostal access whereas 11 (22%) received inter-
costal access (p=0.1). VAS score at the postoperative 24
hour was 5.0+1.3 in group 1 while it was 5.3+1.8 in group
2 (p=0.32). On the other hand, the length of the hospital
stay was 3.3+1.3 days in patients with BMI <35 kg/m? and
3.0£1.0 in patients with BMI 235 kg/m? (p=0.36).

Stone-free status was achieved in 97 patients in the study.
Therefore, the overall stone-free rate (SFR) rate was 97%.
According to the groups, a 98% stone-free rate was found
in the severely obese group and a 96% rate in the normal
BMI group, and there was no significant difference be-
tween the groups (p=0.672).

PACU admission Aldrete scores showed a statistically
significant difference (9.0+0.7 in group 1 and 8.2+0.8 in
group 2, p<0.0001). Also, there was a statistically sig-
nificant difference in terms of PACU discharge Aldrete
scores between groups (9.9+0.3 vs. 9.6+0.4 in groups
1 and 2, respectively) (p=0.03). Finally, the time interval
in the PACU was 39.0+7.5 mins in group 1 while it was
58.8+14.0 mins in group 2 (p<0.0001).

In regards to the analgesic dose required, the mean
paracetamol and tramadol use in the first 24 hours was
500 mg (0-1000) and 100 mg (100-200), respectively in
group 1 where it was 500 mg (0-500) and 100 mg (0-200)
in group 2. There was no statistically significant difference
between the groups (p=0.15 and 0.91 for paracetamol
and tramadol, respectively). Table 2 gives a summary of
the postoperative findings.

DISCUSSION

To our knowledge, there is inadequately published liter-
ature on the use of regional anesthesia in obese patients
who are undergoing PNL. This forms the basis of our cur-
rent study.

In obese patients, anesthetic, surgical techniques, and
pre-surgical problems can be challenging for urologists

(12). Excessive fat tissue decreases the image quality of
fluoroscopy screening and reduces the accuracy of de-
fining the appropriate calyx or stone during access. Ad-
ditionally, identifying a landmark at the beginning of the
operation is complicated in obese patients. Also, access-
ing the pelvicalyceal system and dilating the tract is more
challenging. Additionally, an adequate length of a work-
ing sheath and working instruments in obese patients has
adverse effects on PNL outcomes (13, 14).

PNL was originally performed under general anesthesia
(15). Particularly in obese patients, with general anesthe-
sia, there is a risk of tube displacement during change of
position from supine to prone, and this carries a higher
risk of pulmonary complications, such as reduction in total
lung capacity, expiratory lung volume, and functional re-
sidual capacity (16). For this reason, a PNL operation was
performed in some centers in a supine position instead of
a prone position, and it was shown that the operation time
was shorter while stone-free, complication, blood transfu-
sion, and postoperative fever rates were similar (17, 18).

Spinal anesthesia generally has a less side effect profile
than general anesthesia and is a more economical meth-
od (19, 20). Also, the ability to easily change the patient’s
position during anesthesia is another advantage of spinal
anesthesia.

The first description of PNL with regional anesthesia was
reported in 1988. The authors evaluated 112 patients who
underwent PNL with epidural anesthesia. The authors re-
ported that when compared with local anesthesia associ-
ated with sedative analgesia or general anesthesia, epi-
dural anesthesia appeared to be more convenient (21).

Various studies reported comparatively similar results in
obese patients in terms of the duration of surgery, the
length of the hospital stay, and the Hb drop, in addition
to a global study that looked at 5803 patients with dif-
ferent BMI groups and revealed only a longer duration
of surgery in morbidly obese patients (22-24). In a recent
meta-analysis, PNL in obese patients was shown to have
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similar surgical outcomes compared with non-obese
counterparts, along with shorter lengths of hospital stays
(2). In the study by Kuzgunbay et al. comparing the PNL
operations performed under spinal and general anes-
thesia, they found no statistically significant difference
between the two groups in terms of stone-free and com-
plications (16).

Our results show similar results for PNL under spinal an-
esthesia with no statistically significant differences be-
tween the two groups in terms of duration of surgery, Hb
drop, and the length of hospital stay. Furthermore, our
results indicate there is no difference in mean analgesic
use in obese patients, which is in accordance with previ-
ous studies.

Another aspect of surgery that should be taken into ac-
count is the recovery period. Patients are transferred to
PACU after extubating and stay there until they become
fit for discharge to their rooms. The Aldrete scoring sys-
tem is the most widely used clinical tool to assess the
physical status of patients recovering from anesthesia
(26). Patients need to have at least 9 points out of 10
for a safe discharge. In a study comparing general anes-
thesia and segmental epidural anesthesia for PNL, the
time it took to reach Aldrete’s score of 9 was 27.2+5.6 for
general anesthesia and 10.4+4.1 for segmental epidural
anesthesia. The mean BMI of the study cohort was 22
kg/m? with no statistical difference between groups (27).
Our results revealed a lower PACU admission Aldrete
score, a lower PACU discharge score, and a longer inter-
val in PACU for patients with BMI 235 kg/m? Therefore,
severely obese patients may be informed that it would
take a longer time for them to be brought back to their
rooms. Moreover, the result of our study showed VAS
scores at the postoperative 24" hour are similar in the
two groups.

The main limitation of our prospective study is the rela-
tively small number of patients. In addition, age groups
were not statistically similar even though the difference
between means of the groups is 6 years. We believe that
this is a consequence of the peak incidence of obesity,
which is observed between 55-65 years of age (28). Also,
females were statistically more frequent in group 2 which
is possibly a result of female predominance in obesity in
the world, as well as in our country (29).

CONCLUSION

Severe obesity does not alter surgical outcomes in pa-
tients undergoing PNL under spinal anesthesia, and in
our opinion, spinal anesthesia in PNL is a safe and effec-
tive anesthesia modality for renal stone(s) in obese and
morbidly obese patients. The role of spinal anesthesia
must be investigated by further prospective, randomized
studies with larger patient volumes.
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ABSTRACT

Objective: Vitamin D has antioxidant, anti-inflammatory and an-
tiglycation activities, and hepatoprotective potential. There is a
relationship between vitamin D deficiency (VDD) and the severity
of liver disorders. VDD has been proposed to contribute to the
progression of nonalcoholic fatty liver disease (NAFLD). How-
ever, experimental results are not clear. Therefore, in this study,
the effects of a VDD diet on high fructose (HFr) drinking-induced
NAFLD was evaluated.

Material and Method: Male Wistar rats were divided into four
groups as control, HFr, VDD+HFr, and VDD. Control and HFr
groups were fed a control diet, and other groups with a VDD-di-
et for 12 weeks. HFr (30%,; w/v; in drinking water) was given in the
last 8 weeks. Insulin resistance (IR), serum lipids, hepatic triglycer-
ide, lipid peroxide, protein carbonyl, advanced glycation end
products (AGEs) and inflammation (TNF-a and myeloperoxidase)
parameters, and histopathological changes were investigated.

Results: Increases in serum transaminases, hypertriglyceridemia,
and IR were observed in HFr and VDD+HFr groups. Increased
liver triglyceride, lipid and protein oxidation products, protein
glycation and inflammation markers as well as microvesicular
hepatic steatosis and hepatocyte ballooning were observed in
both groups. Although IR and hepatic inflammation markers
were higher in the VDD+HFr group, serum transaminases, hepat-
ic triglyceride, lipid and protein oxidation products, and glyca-
tion indicators in the liver did not alter between the two groups.
However, Nrf2 mRNA expression and superoxide dismutase and

OZET

Amag: Vitamin D antioksidan, antiinflamatuvar ve antiglikasyon
etkinlige ve karacigeri koruyucu potansiyele sahiptir. Vitamin D
eksikligi/yetersizligi (VDD/VDI) ile karaciger bozukluklarinin cid-
diyeti arasinda bir iliski bulunmaktadir. VDD'nin alkole bagdli ol-
mayan yaglh karaciger hastaliginin (NAFLD) progresyonunda et-
kili oldugu bildirilmistir. Fakat deneysel sonuclar yeterli degildir.
Bu nedenle, bu calismada VDD'nin ylksek fruktozlu (HFr) icme
suyu uygulanarak olusturulan NAFLD Uzerine etkisi incelendi.

Gereg ve Yontemler: Erkek Wistar sicanlar kontrol, HFr, VDD+Fr
ve VDD olmak Uzere 4 gruba ayrildi. Kontrol ve HFr gruplan Vit
D3 iceren, digerleri ise Vit D; icermeyen yemle 12 hafta beslen-
diler. HFr (%30; w/v) igme suyu ile son 8 hafta uygulandi. insulin
direnci (IR), serum lipitleri, hepatik trigliserit, lipit peroksit, prote-
in karbonil, ileri glikasyon Urinleri (AGEs) ve inflamasyon (TNF-a
ve miyeloperoksidaz) gdstergeleri tayin edildi.

Bulgular: HFR ve VDD+HFr gruplarinda serumda transaminazlar
arttl, hipertrigliseridemi, ve insllin direnci olustu. Her iki grupta
da karacigerde trigliserit dizeyleri, lipit ve protein oksidasyon
Urinleri, protein glikasyon ve inflamasyon gostergeleri artti, mik-
rovezikiler steatoz ve hepatosit balonlagmasi saptandi. IR ve inf-
lamasyon gostergeleri VDD+HFr grubunda daha yiksek olma-
sina ragmen, iki grup arasinda serum transaminazlari, karaciger
trigliserit, lipit ve protein oksidasyon Urlnleri ve glikasyon gos-
tergeleri duizeylerinde bir farklilik bulunmadi. Ancak Nrf2 mRNA
ekspresyonu ile stiperoksit dismutaz ve glutatyon peroksidazin
mRNA ekspresyonlar ve aktivitelerinin VDD+HFr grubunda
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glutathione peroxidase mRNA expression and activities were
significantly higher in the VDD+HFr group.

Conclusion: Our results show that VDD did not augmented
HFr-induced hepatotoxicity and glycooxidative stress in the liver
of rats.

Keywords: Vitamin D deficiency, high fructose diet, nonalcohol-
ic liver disease, glycooxidative stress, antioxidant, inflammation

daha yuksek oldugu bulundu.

Sonug: Sonuglarnmiz VDD'nin HFr ile olusturulan karaciger hasari ve
glikooksidatif streste bir degisiklik olusturmadigini géstermektedir.
Anahtar Kelimeler: Vitamin D yetersizligi, ylksek fruktozlu di-
yet, alkolik olmayan karaciger hastaligi, glikooksidatif stres, anti-
oksidanlar, inflamasyon

INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) refers to an ac-
cumulation of fat in the liver due to causes other than
alcohol. NAFLD is accepted as the hepatic manifestation
of the metabolic syndrome. NAFLD starts with simple
steatosis and it can progress to more serious conditions,
such as steatohepatitis (NASH), fibrosis and cirrhosis. Ac-
cording to a two-hit hypothesis, the presence of steatosis
(first hit) makes the liver susceptible to some factors such
as oxidative stress, endotoxemia, inflammation and mi-
tochondrial dysfunction as the second hit (1). Advanced
glycation end products (AGEs) also play an important role
as a contributing factor in the pathogenesis of NAFLD (2).

A high-fructose (HFr) diet affects glucose and lipid me-
tabolism and causes various metabolic disorders such as
insulin resistance (IR), hypertriglyceridemia and NAFLD
(3). A HFr diet is one of the good dietary models of NA-
FLD in animals (4). Increased lipogenesis, oxidative stress
and inflammation, and decreased B-oxidation are strong-
ly associated with HFr-induced NAFLD (5). Increases in
non-enzymatic protein glycation result in the accumula-
tion of advanced glycation end products (AGEs) in HFr
rats (6). These products are known to affect structures
and functions of proteins and cause further increased ox-
idative stress and inflammation by interacting with their
receptors (2, 6). Therefore, AGEs were accepted to be
effective in the progression of NAFLD (4).

There are two main forms of Vitamin D: Vit D, (ergocalcif-
erol) and Vit D, (cholecalciferol). Vit D, is derived from the
diet, but Vit D5 is both derived from diet and synthesized
from 7-dehydrocholesterol with the effect of ultraviolet
light on the human skin. Dietary or synthesized Vit D are
hydroxylated in the liver to 25-hydroxyvitamin D [25(OH)
D]. It is subsequently hydroxylated in the kidney into
1,25-dihydroxyvitamin D [1,25(0OH), D] which is the bio-
logically active form of Vit D (7).

1,25(0OH), D induces biological effects by binding to a vi-
tamin D receptor (VDR) located in the nucleus of target
cells. Its classical role is in calcium/phosphate homeosta-
sis. Additionally, it has multiple functions and target or-
gans and influences the expression of several genes and
plays important roles in the regulation of cell proliferation
and differentiation, immune function, oxidative stress,

protein glycation, inflammation, and apoptosis (7-9).
Therefore, Vit D has been reported to be effective in pre-
venting many diseases such as diabetes, hypertension,
cardiovascular and hepatic diseases and cancer (10-12).

Vit D deficiency (VDD) is quite common in the world.
Sedentary lifestyle, inadequate sunlight exposure and
the lack of Vit D in the food has resulted in VDD (13,14).
Serum 25(OH)D levels are used as an indicator of Vit D
stores. Although there are some differences in clinical
guidelines, the Institute of Medicine (Washington; USA)
defines VDD as a 25(OH)D level of <20 ng/mL and se-
vere VDD as <10 ng/mL (15). VDD alone may induce IR,
oxidative stress, inflammation, and mitochondrial dys-
function (8, 10, 14). However, epidemiological and lab-
oratory evidence have shown that VDD may be associ-
ated with some common diseases such as tumors, bone
diseases, immune disorders, cardiovascular diseases,
diabetes mellitus, and chronic liver disorders (12-14).
VDD has also been reported to be a secondary factor in
the onset and progression of NAFLD, but a clear result
has not been reached in clinical and experimental stud-
ies (7,10, 11,16, 17).

In this study, we aimed to examine whether a diet de-
ficient in VitD; has a progressive effect on HFr-induced
NAFLD in rats. For this reason, parameters affecting the
progression of NAFLD such as IR, hepatic prooxidant and
antioxidant parameters, protein glycation and inflamma-
tion markers together with histopathological changes
were evaluated in the liver.

MATERIAL AND METHOD

Chemicals
Fructose (Fr) and other chemicals were purchased from
Sigma-Aldrich (Saint-Louise, MI, USA).

Animals

Male Wistar rats (140-160 g) were provided from the Aziz
Sancar Experimental Medical Research Institute of Istan-
bul University. The animals were supplied with food and
water ad libitum. They were kept in polypropylene cages
(three to four per cage) at 22°C, with 12-h light and 12-h
darkness without shielding from ultraviolet B radiation
(290-320 mn).
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Diets and experimental design

Rats were randomly assigned into four groups as control
(n=6), HFr (n=7), HFr+VDD (n=8) and VDD (n=8) groups.
Control and HFr groups were fed on Picolab Rodent diet
5053 (2300 U Vit D3/kg added); however, VDD+HFr and
VDD groups were fed on Modified LabDiet 5053 (Vit D3
not added) for 12 weeks. These diets were supplied from
LabDiet (St. Louis-Missouri, USA). Fructose (30%, w/v)
was added to drinking water for the last 8 weeks to HFr
and VDD+HFr groups.

Samples

The animals were fasted overnight and anesthetized with
ketamine (35 mg/kg, i.p., Pfizer, USA) and xylazine HCI (15
mg/kg, i.p., Bioveta, Czech Republic). Blood was collect-
ed into dry tubes by cardiac puncture and centrifuged at
1,500xg for 10 min to get serum.

Liver tissues were removed, washed with ice-cold 0.9%
NaCl and homogenized in ice-cold PBS (phosphate-buff-
ered saline; 0.01M, pH:7.4). Liver homogenates were
centrifuged at 600 g for 10 min at 4°C to obtained the
postnuclear fraction (PNF). Serum and postnuclear frac-
tion of liver were stored at -80°C until they were ana-
lyzed. The liver index was calculated as liver weight /body
weightx100.

Determinations in serum

Serum fasting glucose, triglyceride (TG), calcium and in-
organic phosphorus levels, and alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) activities were
measured using a Cobas Integra 800 autoanalyzer (Roche
Diagnostics, Mannheim, Germany). Serum 25(0OH)D; and
insulin levels were determined by ELISA kits (Abbkine,
Wuhan-China). Homeostasis model assessment (HOMA)
index was used to evaluate insulin resistance (IR) and cal-
culated using the formula: fasting insulin concentration
(pmol/L)xfasting glucose concentration (mmol/L)/135.
High HOMA scores indicate IR (low insulin sensitivity).

Determinations in the liver

TG, hydroxyproline (Hyp), tumor necrosis factor-alfa
(TNF-a) levels and myeloperoxidase (MPO) activity
TG levels were determined in hepatic lipid extracts by
using kits provided by Biolabo Biochemistry and Coagu-
lation (Maizy, France). Liver tissues were homogenized in
10 volumes of PBS with a glass homogenizer on ice. Tis-
sue homogenates were sonicated, and then centrifuged
at 5,000 g for 5 min to get the supernatants. Hyp (Bioas-
say Technology Laboratory, Shanghai, China) and TNF-a
(USCN, Wuhan, China) levels were determined in these
supernatants by using ELISA kits.

To determine MPO activity, liver tissue was homoge-
nized in 0.5% hexadecyltrimethylamine bromide in 50
mM phosphate buffer, pH 6. The homogenates were

sonicated, freeze-thawed three times and centrifuged at
10,000xg. MPO activity was measured in the supernatant
samples (18).

Hepatic reactive oxygen species (ROS), lipid peroxide
and protein oxidation products

ROS generation was determined by the method de-
scribed by Wang and Joseph (19). After excitation at 485
nm, the fluorescence emission of 2',7'-dichlorofluoresce-
in at 538 nm was recorded using a microplate fluorometer
and luminometer (Fluoroskan Ascent FL, Thermo Scien-
tific Inc, USA).

Thiobarbituric acid reactive substances (TBARS) and di-
ene conjugate (DC) levels were measured to assess he-
patic lipid peroxidation. TBARS levels were determined
according to Buege and Aust and calculated from ab-
sorption at 532 nm by using the molar extinction coef-
ficient of 1.56x10°M" (20). DC levels were determined
spectrophotometrically at 233 nm. For this assay, liver
lipids were extracted in chloroform/methanol (2:1; v/v)
mixture, and then the extracted lipids were dissolved in
cyclohexane. DC levels were calculated using a molar ex-
tinction coefficient of 2.52x10* M"-cm™ (20).

PC levels were evaluated according to the method of
Reznick and Packer, which is based on the measurement
of protein hydrazones (21). Results were calculated from
the maximum absorbance (360 nm) using a molar extinc-
tion coefficient of 22,000 M~ cm~".

Protein glycation products in liver and serum

Hepatic advanced oxidation products of protein (AOPP)
levels were measured spectrophotometrically at 340 nm
(22). AGEs levels were determined spectrofluometrically
in the liver and serum. For this reason, liver homogenates
or serum were diluted with PBS (pH 7.4) and the fluores-
cence intensity Aemission: 440 NM; Apgiation: 350 NM) was de-
termined (23). N&-(carboxymethyl)lysine (CML) levels were
measured using ELISA kits (Abbkine, Wuhan, China).

Determination of antioxidant system parameters
Hepatic ferric reducing anti-oxidant power (FRAP) levels
were determined spectrophotometrically to evaluate an-
tioxidant power in liver. Reducing a ferric-tripyridyltriazine
complex to the ferrous form by the antioxidants in liver
homogenates is monitored by measuring the change in
absorption at 593 nm (24). Hepatic glutathione (GSH) lev-
els were determined by using 5,5-dithiobis-(2-nitroben-
zoate) at 412 nm (25).

Superoxide dismutase (SOD) activity was determined ac-
cording to Mylorie et al., and calculated using a standard
curve prepared by bovine SOD (26). Glutathione per-
oxidase (GSH-Px) activity was measured using cumene
hydroperoxide as a substrate (27). The reaction was fol-
lowed spectrophotometrically (340 nm) at 37°C, and ac-
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tivity was calculated using the extinction coefficient of
NADPH (6.22x10° M'cm). Catalase (CAT) activity was
measured spectrophotometrically at 240 nm by using
hydrogen peroxide (H,O,) as substrate (28). One unit of
CAT was considered as the activity of enzyme needed to
degrade 1 pmol H,O, per min at 25°C.

Determination of mRNA expressions of nuclear eryth-
roid factor 2-related factor (Nrf2) superoxide dis-
mutase (SOD), glutathione peroxidase (GSH-Px) and
catalase (CAT)

In order to obtain mRNA expressions of Nrf2, SOD,
GSH-Px and CAT in liver, the tissue was homogenized
using a handheld homogenizer (SCILOGEX D160,
USA). Total RNA was isolated using an RNA isola-
tion kit (NucleoSpin RNA Kit, #740955, Macherey-Na-
gel, Germany). cDNA was synthesized with a SCRIPT
cDNA Synthesis Kit (Jena Bioscience, GmbH, Jena,
Germany) by using 5 ng RNA. Nrf2 (F: 5'-GTGGATCT-
GTCAGCTACTCCC-3"; R: 5'-CTGGGAATATCCAGGG-
CAAGC-3'), SOD (F: 5'-GGTCCAGCGGATGAAGAG-3';
R:  5-GGACACATTGGCCACACC-3), GSH-Px (F:
5'-CGACATCGAACCCGATATAGA-3"; R: 5'-ATGCCT-
TAGGGGTTGCTAGG-3'), CAT (F: 5-AGGTGCTTTTG-
GATACTTTGAGG-3"; R: 5-CGACTGTGGAGAATC-
GGACGG-3') primers, and the housekeeping gene
GAPDH (F: 5'-CAGGGCTGCCTTCTCTTGTG-3; R:
5-AACTTGCCGTGGGTAGAGTC-3) were purchased
from LGC Biosearch Technologies (Denmark). Quanti-
tative real-time polymerase chain reaction (qPCR) was
performed using gPCR Green Master with UNG (Jena
Bioscience, GmbH, Jena, Germany) in a real-time PCR
system (Biorad CFX Connect, California, USA). The ex-
pression levels of mRNAs were quantified using the 2
B¢t method.

Protein levels
Protein levels were determined spectrophotometrically
using bicinchoninic acid (29).

Histopathologic examination

Livers were fixed in 10% buffered formalin, embed-
ded in paraffin, sectioned and stained with hematoxy-
lin and eosin (H&E) for histologic examinations. Masson’s
trichrome (MTC) staining was also performed to show re-
ticulin fibers of fibrotic areas. Steatosis, liver damage and
fibrosis scores were made according to the protocol pro-
posed by Goodman, as previously described in detail in
our previous study (30, 31).

Statistical analysis

Statistical analysis was evaluated by using the Statistical
Package for The Social Sciences program (21.0; SPSS Inc.,
Chicago, IL, USA) program. All variables were expressed
as meanz=standard deviation (SD). Data distributions
and test of normality were investigated by Kolmogor-
ov-Smirnov test. One-way ANOVA test (post-hoc Tukey's
test) was used to assess the parameters with normal dis-
tribution. Homogeneity of variances was evaluated with
Levene test. Kruskal-Wallis test (post-hoc Mann Whit-
ney-U test) was used to compare the parameters without
normal distribution. In all cases, a difference was consid-
ered significant when p<0.05.

RESULTS

Final body weight did not change, but liver weight and
liver index were elevated in HFr and VDD+HFr groups as
compared to control group. Serum 25(OH)D; levels did
not alter in the HFr group, but it decreased (47.3%) in
the VDD+HFr group. Calcium and inorganic phosphorus
levels remained unchanged in both groups as compared
to the control (Table 1).

Significant increases in glucose, TG and HOMA levels,
ALT and AST activities were detected in the HFr and
VDD+HFr groups as compared to the control. Howev-
er, insulin levels remained unchanged in both groups.
Glucose and HOMA levels were higher in the VDD+HFr
group than the HFr group (Table 2).

Table 1: The effect of vitamin D deficiency (VDD) on body weight, liver weight, and liver index” values and serum
levels of 25(OH)D3, calcium, and phosphorus in high fructose (HFr)-treated rats (Mean+SD)

Control
(n=6)
Body weight (g) 299.5+16.1
Liver weight (g) 8.25+0.93
Liver index (%) 2.75+0.21
25(OH)D, (ng/mL) 28.4+3.09
Calcium (mmol/L) 2.42+0.16
Phosphorus (mmol/L) 2.55+0.18

VDD HFr VDD+HFr

(n=8) (n=7) (n=8)
315.5+29.8 312.1+31.5 336+16.5
7.55+0.70 10.3+1.46* 10.9+0.83%
2.41+0.36 3.28+0.27% 3.22+0.21=
15.7+£1.07%? 25.3+5.88 15.0+1.512261
2.50+0.18 2.36+0.12 2.39+0.15
2.58+0.26 2.30+0.16 2.40+0.29

31p<0.001, #p<0.01, #*p<0.05 as compared to control; ®'p<0.001 HFr vs VDD+HFr

*Liver index= Liver weightx100/body weight



https://www.sciencedirect.com/topics/medicine-and-dentistry/formaldehyde
https://www.sciencedirect.com/topics/medicine-and-dentistry/paraffin
https://www.sciencedirect.com/topics/medicine-and-dentistry/haematoxylin
https://www.sciencedirect.com/topics/medicine-and-dentistry/haematoxylin
https://www.sciencedirect.com/topics/medicine-and-dentistry/eosin
https://www.sciencedirect.com/topics/medicine-and-dentistry/reticulin
https://www.sciencedirect.com/topics/medicine-and-dentistry/reticulin

) Vitamin D deficiency and fatty liver disease
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2021;84(3):360-8

Table 2: The effect of vitamin D deficiency (VDD) on some biochemical parameters in serum of high fructose

(HFr)-treated rats. (Mean+SD)

Control VDD HFr VDD+HFr
(n=6) (n=8) (n=7) (n=8)

Glucose (mmol/L) 7.53+1.44 9.76+1.0423 12.2+1.09% 14.3+£1.672103
Insulin (mmol/L) 29.2+4.37 29.3+2.98 24.5+2.01 27.9+5.29
HOMA-IR 1.61+0.33 2.10+£0.21% 2.21+£0.23* 2.96+0.68%23
TG (mmol/L) 0.48+0.09 1.13+0.26* 0.79+0.18* 0.71+0.05%
ALT (U/L) 43.3+13.1 53.6+8.53 58.0+4.86%* 67.9+10.39"
AST (U/L) 108.0+£10.2 114.6+19.0 139.6+22.1%2 148.8+27.122

31p< 0.001, ?p< 0.01, **p< 0.05 as compared to control; ®p<0.05 HFr vs VDD+HFr

In hematoxylin and eosin (H&E) and Masson’s trichrome
(MTC) staining of liver sections, the HFr group exhibited
marked microvesicular steatosis and hepatocyte balloon-
ing without fibrotic changes. Some alleviations in histo-
pathological findings were obtained in the VDD+HFr
group (Figure 1). Steatosis score decreased significant-
ly in the VDD+HFr (1.63+0.52) group as compared to
HFr (3.00+0.00). However, the ballooning score did not
change significantly in the VDD+HFr (1.63+0.52) as com-
pared to HFr (2.00+0.00) group.

Hepatic TG and TNF-a levels and MPO activity were ele-
vated, but Hyp levels remained unchanged in the HFr and

CONTROL

GONTROL. -

Figure 1: The effect of vitamin D deficiency (VDD) on his-
topathological changes in liver tissues of high fructose
(HFr)-treated rats (H&E and MTC, x100)

VDD+HFr groups as compared to the control. TNF-a lev-
els and MPO activity, but not TG and Hyp levels were high-
er in the VDD+HFr group than the HFr group (Figure 2).

TG (umeol/g tissue) Hyp (ng/mL protein)

i R
CONTROL VDD HFr  VDO+HFr

Figure 2. The effect of vitamin D deficiency (VDD) on
hepatic triglyceride (TG), hydroxyproline (Hyp), tumor
necrosis factor-alpha (TNF-a) levels and myeloperoxi-
dase (MPO) activities in high fructose (HFr)-treated rats
(Mean=SD). *'p< 0.001, #p< 0.01, **p< 0.05 as compared
to control; ®'p<0.001, *0<0.05 HFr vs VDD+HFr

CONTROL VDD  HFr VOD#HFr

Hepatic ROS, TBARS, DC and PC levels were elevated
in both groups. However, the TBARS levels were high-
er in the VDD+HFr group than the HFr group (Figure
3). Hepatic AGEs and AOPP together with serum AGE
and CML levels were increased in the HFr and VDD+HFr
groups as compared to the control (Table 3).

There were no changes in FRAP and GSH levels in the
HFr and VDD+HFr groups. Hepatic SOD and GSH-Px ac-
tivities diminished significantly, but CAT activity did not
alter in the HFr group as compare to the control. The VD-
D+HFR and control groups did not differ in terms of anti-
oxidant enzymes activities. When the HFr and VDD+HFr
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groups were compared, increases in SOD (30.8%), GSH-
Px(16.6%) and CAT (20.7%) activities were increased in
the VDD+HFr group. However, increases in GSH-Px and
CAT activities were not significant (Table 4).

mRNA expressions of Nrf2, SOD, GSH-Px, and CAT were
decreased in the HFr group. In the VDD+HFr group,

ROS (RFU) TBARS (pmol/mg protein)

a.b,

EEEEES

1000

500

CONTROL VDD HFr VDDWHFr

et
CONTROL VDD HFr  VDO+HFr

DC (umol/g tissue) PC (nmol/mg protein)

e W
HFr  VDO+HFT

CONTROL VDD

CONTROL VDD
Figure 3. The effect of vitamin D deficiency (VDD) on he-
patic reactive oxygen species (ROS), thiobarbituric acid
reactive substances (TBARS), diene conjugates (DC) and
protein carbonyl (PC) levels in high fructose (HFr)-treated
rats (Mean=SD). 2'p<0.001, *?p<0.01 as compared to con-
trol; **p<0.05 HFr vs VDD+HFr

mRNA expression of SOD increased significantly as com-
pared to the control, and Nrf2 and GSH-Px mRNA ex-
pressions returned to control levels. However, Nrf2, SOD
and GSH-Px expressions were significantly higher than
the HFr group. mRNA expression of CAT did not alter
among the groups (Figure 4).

Nrf2 50D

MANA foid changs
22 .t &

'EEE

CONTROL VDD T VDD+HFr

G5H-Px

mRNA fiald change
MRNA fokd change
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355
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Figure 4. The effect of vitamin D deficiency (VDD) on he-
patic MRNA expressions of nuclear erythroid factor 2-relat-
ed factor (Nrf2) superoxide dismutase (SOD), glutathione
peroxidase (GSH-Px) and catalase (CAT) in high fructose
(HFr)-treated rats (Mean=SD). #'p<0.001, *?p<0.01 as com-
pared to control; ®'p<0.001, ®3p<0.05 HFr vs VDD+HFr
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Table 3: The effect of vitamin D deficiency (VDD) on serum advanced glycation end products (AGE) and
carboxymethyllysine (CML) levels as well as hepatic advanced oxidized protein products (AOPP) and AGE in high

fructose (HFr)-treated rats (Mean=SD)

Control vDD HFr VDD+HFr
(n=6) (n=8) (n=7) (n=8)
Serum AGE (RFU) 186.3+15.4 185.1+17.3 250.6+29 8% 260.5£17 .6
Hepatic AGE (RFU) 351.3+18.1 330.5+20.7 549 5+22.8% 589.5+82.42
Hepatic AOPP (nmol/mg protein) 22.8+0.96 24.5+1.89 28.7+3.02% 30.6+2.46%"
Serum CML (ug/L) 12.3£1.75 13.7£4.35 17.34+3.00% 16.9+£1.20%

31p< 0.001, ?p< 0.01, **p< 0.05 as compared to control

Table 4: The effect of vitamin D deficiency (VDD) on hepatic ferric reducing antioxidant power (FRAP), and
glutathione (GSH) levels as well as hepatic superoxide dismutase (SOD), glutathione peroxidase (GSHPx), and
catalase (CAT) activities in high fructose (HFr)-treated rats (Mean+SD)

Control VDD HFr VDD+HFr
(n=6) (n=8) (n=7) (n=8)
FRAP ((nmol/mg protein) 80.3+11.9 76.9+15.8 65.6+12.4 77.5€11.8
GSH (nmol/mg protein) 23.9+3.02 24.0+6.30 19.4+4.02 17.3x4.16
SOD (U/mg protein) 20.1+2.89 18.7+£1.43 16.4+1.78% 21.47+2.98
GSH-Px (nmol/min/mg protein) 520.9+64.1 433.0£71.9 383.7+32.5% 447.4+60.5
CAT (umol/min/mg protein) 352.6+47.7 366.3+76.2 314.4+36.4 379.4+44.7

2p< 0.01, #¥*p< 0.05 as compared to control, ®p<0.01 HFr vs VDD+HFr
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In the VDD group, there were significant decreases in
serum 25(0OH)D; and TG levels and significant increases
in glucose and HOMA values as compared to the con-
trols. In addition, hepatic TG and TNF-a levels and MPO
activity were also increased. There were no changes in
oxidative stress and protein glycation parameters and
histopathological findings remained unchanged.

DISCUSSION

Several dietary models such as high fat, HFr, western-
and methionine choline deficiency are used to produce
NAFLD/NASH (4). Some investigators have reported
that the HFr diet resulted in increased oxidative stress,
increases in cytokines and AGEs levels in serum and liver
(32-36). This diet caused hepatic lesions such as fatty liver,
hepatocyte ballooning and lobular inflammation (32-36).
Therefore, in this study, the role of the VDD diet in the
pathogenesis of NAFLD was investigated by examining
hepatic glycooxidative stress, inflammation and histopa-
thology together with IR in a HFr-induced NAFLD model.

In the current study, rats received 30% fructose contain-
ing drinking water for eight weeks as previously reported
(35, 36). Prooxidant status was evaluated by determining
ROS, oxidation products of lipids (TBARS and DC) and
proteins (PC and AOPP). AGEs are heterogenous prod-
ucts, and fluorescent AGEs and non-fluorescent CML
levels were determined as protein glycation indicators
(6). AOPP was reported to have some homologies with
AGEs and to reflect protein glycooxidation (37). Deter-
minations of TNF-a levels and MPO activity were used to
examine hepatic inflammation. According to our results,
the HFr diet caused IR, hypertriglyceridemia, increases in
glycooxidative stress and inflammation together with his-
topathological changes (marked microvesicular steato-
sis, hepatocyte ballooning and no fibrosis) in rats. These
findings indicate that the hepatic lesions were produced
successfully in the HFr-induced NAFLD model.

Nrf2 is a transcription factor that is the main regulator of
the antioxidant system. It regulates redox homeostasis by
increasing the expression of many antioxidant enzymes
such as SOD, GSH-Px, and CAT and plays a key role in
combating oxidative stress (12, 14). The antioxidant po-
tential of 1,25(0OH),D; is related to its direct antioxidant
potential and the upregulation of Nrf2 and its target an-
tioxidant genes (8, 12, 14, 38). It has a suppressive effect
against oxidative stress in dietary NAFLD models due to
these properties (39-41).

On the other hand, VDD was reported to have an ad-
ditional effect in the experimental dietary model of NA-
FLD as a second hit (42-45). However, some contradictory
results are also available (46, 47). VDD diet exacerbated
high fat diet (HFD)- (42, 43) or HFD+HFr (44)-induced
metabolic changes and progressed NAFLD into NASH

by increasing IR, inflammation and lipogenesis and de-
creasing B-oxidation. Similarly, long term feeding of VDD
plus HFr-diet was reported to cause progression of NA-
FLD into NASH by increasing hepatic steatosis, inflamma-
tory lesions and interstitial fibrosis (45). Contrarily, VDD
alleviated HFD-induced overweight, hyperinsulinemia,
and hepatic steatosis through promoting fatty acid p-ox-
idation (46). It has also been reported that there was no
difference between HFr and VDD+HFr groups in terms of
inflammation, steatosis and expressions of genes related
to lipogenesis and B-oxidation (47). However, there is not
enough information about how VDD affects glycooxida-
tive stress and antioxidant system parameters in dietary
NAFLD models. For this reason, this subject was focused
on in our study.

Serum 25(OH)D levels were reported as 27-30 ng/ml in
normal mice fed on standard rodent chow containing
Vit D; (1,500 1U/kg). In the same study, it was reported
that the administration of a diet containing low doses of
Vit D, (50 and 250 1U/kg, respectively) resulted in serum
25(0OH)D levels compatible with severe VDD and VDD,
respectively, as early as four weeks, and these levels were
maintained for 3-4 months (48). Therefore, in our study,
HFr drinking was started four weeks after VDD diet appli-
cation and continued for eight weeks and then serum Vit
(OH)D levels were found between 10-20 ng/ml in rats fed
on a diet to which Vit D,is not added (48).

Some authors have reported that VDD diet alone result-
ed in moderate steatosis, inflammation, IR together with
upregulation of genes related to lipogenesis and inflam-
mation in the liver of rodents (43, 47). However, some
investigators have found that there were no changes in
metabolic parameters and liver damage markers due to
a VDD diet (46). There is limited knowledge about prooxi-
dant-antioxidant status due to VDD (49, 50). In this study,
the VDD diet alone was observed not to alter hepatic
prooxidant-antioxidant balance, mMRNA expressions of
Nrf2 and antioxidant enzymes, protein glycation param-
eters and histopathological findings despite increased
inflammation, liver TG levels and IR.

In this study, when VDD and HFr diets were combined,
the VDD diet did not augment HFr-induced oxidative
stress, protein glycation, and hepatic damage. How-
ever, IR and inflammation parameters were higher in
the VDD+HFr group than HFr. There was no difference
in GSH and FRAP levels and CAT activity between the
VDD+HFr and HFr groups. Although SOD and GSH-Px
activities decreased in the HFr group, these activities re-
turned to normal in the VDD+HFr group. This situation
may be related to increases in gene expressions of these
enzymes. Indeed, interestingly, Nrf2, SOD and GSH-Px
mRNA expressions were significantly higher in the VD-
D+HFr group than the HFr group. These changes in the
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antioxidant system may provide a protection against an
additional increase in prooxidant status and HFr-induced
liver damage in the VDD+HFr group.

CONCLUSION

Our results indicate that VDD augmented HFr-induced in-
sulin resistance and hepatic inflammation, and upregulated
Nrf2 and antioxidant enzymes while exhibiting no change
in glycooxidative stress and histopathological changes.
These results suggest that more studies are necessary to
elucidate the effect of VDD on NAFLD progression.
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OzET

Amag: Biz bu calisma ile, Tip 2 diabetes mellitusta (DM) giincel
tedavi yaklagimlar ve hedeflere yénelik hekimlerin farkindaligini
artirmak icin retrospektif olarak kilavuzlara uygunlugu arastirmayi

hedefledik.

Gereg ve Yontem: Calismamiz retrospektif, kesitsel, analitik bir
calisma olarak tasarlandi. Ocak 2018-Ocak 2019 tarihleri arasinda
Tip 2 DM nedeniyle tedavi alan hastalar, randomize olarak tespit
edildi. Hastalarin son bir yillik takiplerindeki laboratuvar degerle-
ri, eslik eden hastaliklari ve kullandiklarr ilaglar kaydedildi.

Bulgular: Calismaya toplam 1154 hasta dahil edilmistir. Uc ayda
bir dizenli kontrole gelenler ile gelmeyenler karsilastinldigin-
da, baslangic hemoglobin Alc (HbA1c) degerleri arasinda is-
tatistiksel olarak anlamli bir fark saptanmaz iken (%7,83+%1,94
ve %7,99+%1,97), bir yilin sonunda, diizenli kontrole gelenle-
rin HbATc degerleri kontrole gelmeyenlere gore istatistiksel
olarak anlamli olacak sekilde daha dustkti (%7,18+%1,85 ve
%7,91+%1,96). Toplam 1154 hastanin, 887'si (%76,8) diizenli ola-
rak metformin kullanmaktaydi. Hastalarimizin 149'unda, baslan-
gi¢ HbATc diizeyi %10'un lzerinde idi ve bu hastalarin 120'sine
(%80,5) insulin tedavisi hemen baglanmisti.

Sonug: Tip 2 diyabetli hastalarda takip sikligi, metformin ve insi-
lin tedavisinin dizenlenmesi konusunda genel olarak kilavuzlara
uyumun iyi oldugu ancak yeni anti-diyabetik ilag gruplar olan
GLP-1 reseptorli agonisti veya SGLT2 inhibitorlerinin kullanim
oranlarinin disltk oldudu ve statin tedavisi ile hedeflenen sonuc-

ABSTRACT

Objective: We aimed to retrospectively investigate compliance
with guidelines in order to increase the awareness of physicians
towards current treatment approaches and goals in Type 2 dia-
betes mellitus (DM).

Material and Method: Our study was designed as a retrospec-
tive, cross-sectional, analytical study. Patients who received
treatment for Type 2 DM between January 2018 and January
2019 were randomly identified. Laboratory values, accompany-
ing diseases, and medications used by the patients in their last
one-year follow-up were recorded.

Results: A total of 1,154 patients were included in the study. When
the patients who came for regular check-ups every three months
and those who did not were compared, there was no statistically
significant difference between the initial hemoglobin Alc (HbA1¢)
and the final values (7.83%+1.94% and %7.99%+1.97%). At the
end of one year, HbA1c values were statistically significantly lower
than those of patients who did not come for control (7.18%+1,.5%
and 7.91%+1.96%). 887 (76.8%) of a total of 1154 patients were
using metformin regularly. In 149 of our patients, the initial HbA1c
level was above 10% and insulin treatment was started immedi-
ately in 120 (80.5%) of these patients.

Conclusion: In patients with Type 2 Diabetes, the frequency of
follow-up and regulation of metformin and insulin treatment is
generally good, but the use of GLP-1 receptor agonists or SGLT2
inhibitors, which are new anti-diabetic drug groups, is low. The
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lara ulagilamayan dislipidemik hastalarda ikincil tedavi eklenmesi
oranlarinin ¢ok distk oldugu saptanmistir.

Anahtar Kelimeler: Diyabet tedavisi, kilavuzlar, diyabet, insilin

rate of adding secondary therapy in dyslipidemic patients who
do not achieve the targeted results with statin therapy has been
found to be very low.

Keywords: Treatment of diabetes, guidelines, diabetes, insulin

GiRiS

Tip 2 diabetes mellitus (DM) toplumda sikhgi giderek ar-
tan genel bir saglik sorunudur. Diyabetin komplikasyon-
larinin viicudun hemen hemen her dokusunu etkiledigi
ve diyabetin kardiyovaskiler morbidite ve mortalite,
korlik, bobrek yetmezligi ve amputasyonlarin en énde
gelen nedeni oldugu da bilinmektedir. Bu nedenle bu
hastalikta terapotik midahale icin en iyi stratejileri tasar-
lamak hayati dnem tagimaktadir (1, 2). Tim dinyada bu
hastaligin yénetimi icin ¢esitli kilavuzlar yayimlanmakta
ve siklikla her sene giincellenmektedir. Ozellikle son
yillarda cesitli antidiyabetik ilaglarin piyasaya strilme-
siyle hekimlerin ilac alternatifleri cogalmistir. Bu hususta
2019 yilinda yayimlanan American Diabetes Associati-
on (ADA) kilavuzunda metforminin ilk secenek olmasi;
hemoglobin Alc (HbA1c) dizeyi %10'un Uzerinde olan
hastalarda erken insllin tedavisine baglanmasi; aterosk-
lerotik kardiyovaskiler hastaligi olan diyabetik hasta-
larda kardiyovaskiler yarar kanitlanmis olan sodyum
glukoz kotransporter 2 (SGLT2) inhibitérlerinden veya
glukagon benzeri peptid 1 (GLP-1) reseptorli agonist-
lerinin anti-hiperglisemik tedavinin bir parcasi olmasi;
kronik bobrek hasari olan diyabetik hastalarda SGLT2
inhibitord ya da GLP-1 reseptdr agonistinin progresyo-
nu azaltmasindan dolayi tedaviye eklenmesi; hipertansif
diyabetik hastalarda antihipertansif tedavide oncelikle
anjiyotensin dénlstirict enzim (ACE) inhibitord, anjiyo-
tensin reseptdr blokérleri (ARB), tiazid grubu ditretikler,
ya da dihidropiridin grubu kalsiyum kanal blokérlerinin
baslanmasi; aterosklerotik kalp hastaligi olan diyabe-
tik hastalarda maksimum doz statin tedavisine ragmen
serum LDL degeri kolesterol 70 mg/dL ve Uzerinde ise
tedaviye ezetimib veya Proprotein konvertaz subtilisin/
keksin tip 9 (PCSK9) inhibitori gibi ek LDL-dislrici te-
davinin eklenmesi dnerilmektedir (3).

Biz bu calisma ile, Tip 2 DM glincel tedavi yaklagimlari
ve hedeflere yonelik hekimlerin farkindaligini artirmak
icin retrospektif olarak kilavuzlara uygunlugu arastirmayi

hedefledik.
GEREC VE YONTEM

Calismamiz gozleme dayali, retrospektif, kesitsel, anali-
tik bir calisma olarak dizayn edildi. 01 Ocak 2018 ile 01
Ocak 2019 tarihleri arasinda Tip 2 DM nedeniyle tedavi
alip, Gglincl basamak saglk merkezinde, i¢ hastaliklar
hekimlerince takip edilen hastalar, hastane isletim sistemi

Uzerinden tespit edildi. Bunun icin Tip 2 DM tanisiyla i¢
hastaliklari polikliniklerine basvuran ya da i¢ hastaliklan
servisinde yatan tim hastalar incelendi. Yerel etik kurul
onayi alindiktan sonra Tip 2 DM tanili hastalarin son bir
yilda kullanmis olduklari ilaglar incelendi. ilag tedavisinde
hastalann bir ilaci dizenli olarak zamaninda aldigi tespit
edildiginde o ilaci kullanmis oldugu kabul edilmistir.

Veri toplama alaninda deneyimli hekimler tarafindan,
hastane isletim sistemi Uzerinden tespit edilen hastala-
rn yas, cinsiyet, son bir yilda kullanmakta olduklari tim
ilaclari, kronik bobrek hasar, periferik arter hastalidi, se-
rebrovaskiler hastalik, koroner arter hastalig, kronik ka-
raciger hastaligi varligr agisindan bilgileri hastanemiz sis-
teminden retrospektif olarak tespit edildi. Tip 2 DM tanili
hastalarin kontrol streleri genel olarak t¢ ayda bir olarak
onerildigi icin, hastalarin kontrole gelme periyodlar kay-
dedildi. Kronik bobrek hasari icin kreatinin degerlerine
gore degerlendirme yapildi. Kreatinin degeri ile hasta-
nemizde otomatik olarak laboratuarda hesaplanan glo-
merdler filtrasyon hizi (GFR) degeri 60 ml/dk/1,73 m?'nin
altinda olan ve bu degerin en az iki ay slreyle idame etti-
ginin gosterildigi hastalar kronik bobrek hastaligr mevcut
olarak kabul edildi. Periferik arter hastaligi ve serebrovas-
kiler hastalik varligr icin hastanin kayitl gorintilemeleri
ve girilen tanilar kontrol edildi. Gériintilemelerde hasta-
lik tespit edilmisse ya da tani kodu girilmis ve buna yéne-
lik asetilsalisilik asit ya da antiplatelet ajanlar baglanmissa
hastalik mevcut olarak degerlendirilmistir. Koroner arter
hastaligi icin hasta Uzerine hastanemiz sisteminde kayit-
li koroner anjiyografiler incelenmis, raporlarda hastalik
tespit edilmigse ya da tani kodu girilmis ve buna yénelik
ACE inhibitorl, ARB, beta blokér, asetilsalisilik asit ve/
veya antiplatelet kullanimi bulunuyorsa hastalik mevcut
olarak degerlendirilmistir. Kronik karaciger hastaligi igin
siroz tanisi girilmis olan hastalar hastalik mevcut olarak
kabul edilmistir.

Hastalar eglik eden komplikasyonlara gére doért gruba
aynildi.

Grup 1: Periferik arter hastaligi, serebrovaskiler hastalik
varligi ve/veya koroner arter hastaligi olan hastalar, grup
2: Kronik bobrek hasari olan hastalar, grup 3: Karaciger
yaglanmasi ya da kronik karaciger hastaligi olan hastalar
ve grup 4: Bu hastaliklardan herhangi birinin eslik etme-
digi Tip 2 diyabetli hastalar. Her grubun kullanmis oldugu
tdm ilaglarin Statistical Package for Social Sciences (SPSS,
version 20) programinda ortalama tercih edilme orani he-
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saplanmis ve her grup icin ortalama olarak en sik tercih
edilmis ilag grubu tespit edilmistir.

Caligmaya dahil edilen tim hastalarin hastanemiz siste-
minde kayith olan ultrasonografi/bilgisayarli tomografi ya
da manyetik rezonans incelemelerinden herhangi birinde
hepatosteatoz tespit edilenler not edilmistir.

Ayrica hastalarin hastanemiz sisteminde kayith olan en
az iki 6l¢cimde LDL Kolesterol diizeyi>70 mg/dL olan ve
trigliserit diizeyi>150 mg/dL olan hastalardaki statin ve
fenofibrat kullanimi degerlendirilmistir.

istatistiksel analizler

Elde edilen veriler istatistiksel analiz yapilmak Gzere SPSS
(version 20) programina yiklendi. SPSS programinda
tanimlayici istatistiksel yontemler kullanilmistir. Normal
dagilima sahip surekli degiskenler ortalamazstandart
sapma (SD) olarak ifade edildi ve normal olmayan dagi-
lima sahip degiskenler medyanlar ile bildirildi. Kategorik
degiskenler sayi (%) olarak sunulmustur. iki grup arasinda
verileri karsilastirmak icin iki bagimsiz drnek t-testi yapildi.
Gruplar arasi kategorik verilerin karsilastirlmasinda ki-ka-
re testi kullanildi. p<0,05 degeri istatistiksel olarak anlam-

[ kabul edildi.

BULGULAR

Calismaya toplam 1154 hasta dahil edilmistir. Bu hasta-
larin 744 (%64,5)'G kadin, 410 (%35,5)'u ise erkekti. Calig-
maya dahil edilen hastalarin ortalama yaslari 60,34+11,78
(dagilim: 19-94 yas) olarak saptandi. Hastalarin cinsiyet-
lerine goére yas ortalamalari karsilastinldiginda, kadin
(61,22+11,07) ve erkekler (58,74+12,82) arasinda istatistik-
sel anlamli farklilik mevcuttu (p=0,001).

Calismaya dahil edilen 1154 hastanin sadece 313'G
(%27,1) son bir yil icinde, lg ayda bir diizenli olarak kont-
rollere gelmisti. Uc ayda bir diizenli kontrole gelenler ile
gelmeyenler karsilastirldiginda, her iki grubun baslangi¢
HbATc degerleri arasinda istatistiksel anlamli bir fark yok-
ken, bir yilin sonunda, dizenli kontrole gelenlerin HbAlc
degerleri kontrole gelmeyenlere gore istatistiksel anlamli
olacak sekilde daha dustktd.

Toplam 1154 hastanin, 887'si (%76,8) diizenli olarak met-
formin kullanmakta idi. Hastalarimizin 149'unda, baslan-
gi¢ HbATc dizeyi %10'un Uzerinde idi ve bu hastalarin
120'sine (%80,5) insilin tedavisi hemen baglanmisti.

Hastalarin  kronik hastaliklar  kaydedildi. Hastalarin
414'Gnde (%35,8) kardiyovaskdiler hastalik, 190'inda kro-

Tablo 1: Uc ayda bir kontrole gelen hastalar ile gelmeyenlerin HbA1c diizeylerinin karsilastirilmas

Ucg ayda bir diizenli kontrole

Ug ayda bir diizenli kontrole

gelenler (n=313) gelmeyenler (n=841) P
Baslangic HbATc 7,83+1,94 7,99+1,97 0,075
Son HbA1c 7,18+1,85 7,91+1,96 0,001
(Bir yilin sonunda)
Tablo 2: Eslik eden kronik hastaliklarin varligina gore kullanilan ilaglarin dagilimi

Kardiyovaskiiler ~ Kronik bébrek Hepatosteatoz  Sadece diyabet
hastalik (n=414) hasari (h=190) (n=612) (n=332)

Metformin, n (%) 298 (71,9) 89 (46,8) 485 (79,2) 266 (80,1)
Instlin, n (%) 213 (51,4) 118 (62,1) 252 (41,1) 132 (39,7)
Sulfoniltre, n (%) 74 (17,8) 21(11,0) 131 (21,4) 56 (16,8)
Glitazon, n (%) 26 (6,3) 13 (6,8) 53(8,6) 28 (8,4)
Alfa glikozidaz inhibitorleri, n (%) 23 (5,5) 9 (4,7) 28 (4,6) 17 (5,1)
GLP-1 reseptdr agonisti 12 (2,9) 2(1,0) 23(3,7) 7(2,1)
(Liraglutid- Eksenatid), n (%)
DPP4 inhibitorleri, n (%) 285 (68,7) 140 (73,6) 286 (46,7) 171 (51,5)
SGLT2 inhibitérleri (Empagliflozin 77 (18,6) 14(7,3) 139 (22,7) 65 (19,6)
Dapagliflozin), n (%)
ACE inh- ARB, n (%) 279 (67,4) 128 (67,3) 356 (58,1) 157 (47,2)
Statin, n (%) 329 (79,4) 90 (47,3) 287 (46,9) 132 (39,7)
Fibrat, n (%) 33(7,9 15(7,9) 54 (8,8) 22 (6,6)
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nik boébrek hasar, 612sinde (%53) hepatosteatoz ve
20'sinde (%1,7) kronik karaciger hastaligi vardi. Hastalari-
mizin 332'sinde (%28,7) eslik eden kronik bir hastalik sap-
tanmadi. Bu farkli gruplarda ila¢ kulanim oranlan Tablo
2'de 6zetlenmistir. Kardiyovaskiler hastaliklari ya da he-
patosteatozu olan ya da eslik eden baska bir kronik has-
taligr olmayan hastalarda en sik kullanilan ila¢ metformin
idi. Ancak metformin kullanimi, kronik bobrek hastalig
olanlarda diger gruplara goére dustkti. Kronik bobrek
hastaligi olanlarda, insilin kullanimi diger gruplara gére
ylksekti. GLP-1 reseptér agonistleri en sik kardiyovaski-
ler hastaliklar ya da hepatosteatozu olan hastalarda kul-
laniimakta idi; ancak genel kullanim oranlari %2 civarinda
idi. SGLT 2 inhibitorleri de en az oranda kronik bébrek
hasari olan hastalarda tercih edilmekte idi.

Toplam 414 hastada eslik eden aterosklerotik kardiyo-
vaskuler hastalik tespit edilmisti ve bunlann 12'si GLP-1
reseptor agonisti ve 77'si SGLT2 inhibitorlerinden biri-
ni kullaniyordu (toplam 99 hasta, %23,9). Aterosklerotik
hastaligi olan 414 hastanin, 329'u (%79,4) statin tedavisi
altinda idi ancak bunlarin 180'inde (%54,7) tedaviye ragd-
men LDL kolesterol diizeyi 70 mg/dL'nin tzerinde idi. Bu
hastalarin sadece 24'G (%13,3) statin tedavisine ek ikincil
bir tedavi almakta idi.

Hastalarin 190'inda eslik eden kronik bébrek hasar tespit
edilmisti ve bunlarin sadece 2'si GLP-1 reseptdr agonisti
ve 14'G SGLT2 inhibitérlerinden birini kullaniyordu (top-
lam 16 hasta, %8,4).

TARTISMA VE SONUC

Toplam 1154 diyabetik hastanin bir yillik takiplerinin ince-
lendigi bu calismada; 1) Hastalarin yaklasik sadece dortte
birinin ¢ ayda bir dizenli olarak kontrollere geldigi; 2)
Ug ayda bir diizenli kontrole gelenlerin bir yilin sonunda
HbA1c degerlerinin kontrole gelmeyenlere gore istatis-
tiksel anlamli sekilde daha distk oldugu; 3) En sik kul-
lanilan anti-diyabetik ajanin %76,8 orani ile metformin
oldugu ve metformin kullaniminin kronik bébrek hasta-
ligi olanlarda diger gruplara gére daha dustk oldugu; 4)
Baslangic HbA1c dizeyi %10'un Uzerinde olan hastalarin
%80,5'inde insilin tedavisine hemen baglandigi; 5) Kro-
nik bébrek hastaligi olanlarda, insdlin kullaniminin diger
gruplara goére daha yiksek oldugu; é) GLP-1 reseptor
agonistlerinin en sik kardiyovaskiler hastaliklar ya da
hepatosteatozu olan hastalarda kullaniimakta oldugu;
ancak genel kullanim oranlarinin %2 civarinda oldugu; 7)
Aterosklerotik kardiyovaskdiler hastalik tespit edilen has-
talarin %23,9'unin GLP-1 reseptdri agonisti veya SGLT2
inhibitorlerinden birini kullandigi ancak bu oranin kronik
boébrek hasari olan hastalarda %8,4 oldugu; 8) Hastala-
rin yaklasik %65'inin ACE inhibitorli ya da ARB tedavisi
almakta oldugu; 9) Aterosklerotik hastaligi olan hastala-
rin blylk codunlugunun statin tedavisi almakta oldugu,
ancak bunlarin yaridan fazlasinda tedaviye ragmen LDL
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kolesterol diizeyinin 70 mg/dL'nin lzerinde oldugu ve bu
hastalarin sadece %13,3'Unln ikincil bir dislipidemi teda-
visi aldigi tespit edilmistir.

Diinya Saglk Orgiiti'ne gére, yetiskinler arasinda diya-
betin kiresel yayginhigi 1980'de %4,7'den 2018'te %8,5'e
ylkselmistir (4). Bu sayi giderek artmaktadir. Diyabet sa-
dece yasam kalitesini ve beklenen yasam suresini disur-
mekle kalmaz, ayni zamanda korlige, bébrek yetmezli-
gine, miyokard enfarktistine, felce ve uzuvlarin kesilmesi
gerekliligine yol acan bir dizi mikrovaskuler ve makrovas-
kuler komplikasyonlarin ana nedenidir. Bu nedenle dlinya
capinda diyabetle iliskili komplikasyonlarin yukd dnemli
bir saglik sorunudur (5).

Genel olarak kilavuzlar, diyabetik hastalarin her U¢ ayda
bir izlenmesini énermektedir (6, 7). Tip 2 diyabetli has-
talarda, dizenli takibin daha dustk glisemik yik ve daha
dustik komplikasyon insidanst ile iliskili oldugu bildirilmis-
tir (8-10). Benzer sekilde, bizim ¢alismamizda da l¢ ayda
bir duzenli kontrole gelenlerin bir yilin sonunda HbATc
degerlerinin kontrole gelmeyenlere gére daha distk ol-
dugu saptanmistir.

Metformin, tim dinyada Tip 2 DM igin onerilen ilk te-
davidir (11). Glisemik faydalarinin yaninda, metformin ti-
pik olarak kilo alimina veya hipoglisemiye neden olmaz
ve daha diusUk mortalite ile iliskilendirilmistir (12). Bizim
calismamizda da en sik kullaniimakta olan anti-diyabetik
ajanin %76,8 orani ile metformin oldugu tespit edildi.
Metforminin, laktik asidoz riski nedeniyle, ilacin atilimini
bozabilecek kronik bébrek hastaligi durumunda dikkatli
kullanilmasi onerilmektedir. Ancak literatlirde, metformin
ve laktik asidoz arasinda net bir iligki kurulamamuistir ve
ozellikle hafif ve orta dereceli kronik bébrek hastalarin-
da guvenli oldugu bildirilmektedir (13-16). Calismamiz-
da kronik bobrek hastaligi olanlar, hastaligin derecesine
gore siniflandinimadi, bu ¢alismanin kisitlamalarindan bi-
ridir. Bizim calismamizda da metformin kullaniminin kro-
nik bébrek hastaligi olanlarda diger gruplara gére daha
disUk oldugu tespit edilmistir. Tim hastalarda metformin
kullanimi %70-80 arasinda iken, kronik bébrek hastaligi
olanlarin yarisindan azi metformin kullaniimaktadir. Bu
da, genel olarak bu konuda kilavuzlara uyuldugunu gos-
termektedir.

Hemoglobin Alc degeri, dnceki 8-12 hafta boyunca or-
talama gliseminin bir dl¢lstdir ve diyabetli hastalarda
metabolik kontrolin izlenmesinde “altin standart” olarak
kabul edilir. Tip 2 diabetes mellitustan sorumlu olan ana
patofizyolojik kusurlar, B hiicre disfonksiyonu ve azalmisg
inslin duyarlihdidir. Pankreas B hucresi disfonksiyonu,
diyabetin baglangicindan itibaren disgliseminin belirlen-
mesinde dnemli bir rol oynar. Hemoglobin Alc dizeyin-
deki bir artisa genellikle pankreas B hiicre fonksiyonunda
bir diststn eslik ettigi bildirilmistir (17-19). Bu nedenle
2019 yilinda yayimlanan ADA kilavuzunda HbA1c dizeyi
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%10'un Uzerinde olan hastalarda erken insilin tedavisine
baglanmasi dnerilmektedir. Bizim ¢alismamizda da HbATc
dlzeyi %10'un Uzerinde olan hastalarin %80,5'inde insu-
lin tedavisine baslandidi tespit edilmistir. Haymana ve
ark'nin yapmis oldugu ¢alismada insilin kullanim oranlar
%44,8 olarak saptanmistir (20). Ancak bizim calismamiz-
dan farkli olarak Haymana ve ark. HbAlc seviyesine gore
hastalan gruplandirmamiglardir. Bizim calismamizda insu-
lin kullanmakta olan hastalarin toplam hasta sayisina ora-
nit %43,7 idi ve bu oran Haymana ve ark’nin calismasinda
saptanmis oran ile yakinlk géstermektedir (20).

Glukagon benzeri peptid-1, néroproteksiyon, artmis bilis-
sel islev, kardiyolojik koruma, hipertansiyonun diizenlen-
mesi ve inflamasyondan korunma gibi cesitli farmakolojik
etkileri olan inkretin bir hormondur. En glg¢lu etkileri, kan
sekeri kontroliine iligskin Tip-2 diyabetli hastalarda gliko-
za bagl insllinotropik ve glukagonostatik etkiler, hiicre
proliferasyonunun uyarilmasi, artinlmig insdlin salgilan-
masi ve kilo aliminin azalmasidir. Son dénemde yapilan
calismalarda liraglutid, semaglutid ve albuglutidin majér
advers kardiyak olay riskini azalttigi gosterilmistir (21, 22).
Ayrica liraglutidin steatohepatit patogenezinde anahtar
metabolik organlarda metabolik disfonksiyonu, insulin
direncini ve lipotoksisiteyi azalttigi gosterilmistir (23).
Bizim calismamizda da GLP-1 reseptdr agonistlerinin en
sik kardiyovaskiler hastaliklari ya da hepatosteatozu olan
hastalarda kullanilmakta oldugu; ancak genel kullanim
oranlarinin %2 civarinda oldugu bulunmustur. Bu dislk
oran, buylk ihtimalle, ilacin kulanim seklinin enjeksiyon
yolu ile olmasindan, pahali olmasindan ve tlkemizde geri
ddemeye iliskin i¢ hastaliklar uzman hekimlerinin yetki ki-
sithgindan kaynaklanmaktadir.

Yine calismamizda aterosklerotik kardiyovaskdler hastalik
tespit edilen hastalarin yaklasik dortte biri GLP-1 reseptor
agonisti veya SGLT2 inhibitérlerinden birini kullanmakta
idi. Kilavuzlarda aterosklerotik kardiyovaskiler hastalidi
olanlarda 6nerilen bu ilaglanin kullanim oraninin dortte
birde kalmasinin sebebi, bu ilaglarin glinlik pratikte son
yillarda kullaniimaya baglanmasi ve fiyatlarinin yiksek ol-
masi ile agiklanabilir. Ulkemizde SGLT2 inhibitérlerinin geri
odemeye iliskin i¢ hastaliklari uzman hekimlerine yetki ve-
rilmesi yakin zamanda yirdrlige girerken GLP-1 agonistle-
ri icin bu durum séz konusu degildir. SGLT2 inhibitorleri
icin kullanim oraninin giderek artmasi muhtemeldir. Ayri-
ca, kronik bébrek hasari olan Tip 2 diyabet hastalarinda
SGLT2 inhibitérl ya da GLP-1 reseptdr agonistinin prog-
resyonu azaltmasindan dolayi tedaviye eklenmesi 6ne-
rilmektedir. Ancak calismamizda kronik bobrek hastaligi
olan hastalarda bu ilaglarin kullanim orani %8 civarinda
bulunmustur. Biz bu calismada kronik bobrek hasarini
GFR degerinin 60 ml/dk/1,73 m?nin altinda olmasi ve
bu durumun Ug¢ ay boyunca sebat etmesi olarak kabul
ettik. Kilavuzlarda onerilen bu ilaglarin distk kulanim
oranlar yine ilacin kullanima yeni girmis olmasina ve fi-

yatina baglanabilir. Bu calismada sadece kronik bobrek
hasarina bakildi, GFR degerlendirilmedi. Dolayisiyla GFR
30'un altinda SGLT2 inhibitorid kontraendike oldugu igin
kronik bobrek hasari olan hastalarimizda SGLT2 inhibitora
kullanimini %8 olarak disik saptamis olabiliriz. Asya'da
yapilan kapsamli bir calismada, Tip 2 DM tedavisi igin
yeni ilag baslanan 3.917.551 hastanin 249.348'inde (%6,3)
SGLT2 inhibitorlerinin tercih edildigi bildirilmistir (24). Bu
ilaglarla ilgili 6zellikle kardiyovaskdiler olaylardaki etkinlik-
leri ile ilgili calismalar arttik¢a, ilaglarin kullanimlarinin da
hem Ulkemizde hem de tim diinyada daha da artacagi
inancindayiz.

Son kilavuzlarda hipertansif diyabetik hastalarda antihi-
pertansif tedavide dncelikle ACE inhibitér, ARB'ler, tiazid
grubu ditretikler, ya da dihidropiridin grubu kalsiyum ka-
nal blokérlerinin baglanmasi énerilmektedir. Biz calisma-
mizda hastalarimizda hipertansiyon varligini kaydetmedik.
Ancak ilag kullanim oranlarina bakildiginda, ¢alismaya da-
hil edilen hastalarin yaklasik %65'inin ACE inhibitori ya da
ARB tedavisi almakta oldugu tespit edilmistir. Eslik eden
aterosklerotik kalp hastaligi ya da kronik bobrek hastaligi
olanlarda ACE-inhibitori ya da ARB kullanim oranlar yak-
lagik %67 civarinda iken, bu oran eslik eden hastaligr ol-
mayanlarda %47 civarinda bulunmustur.Bu konuda genel
olarak kilavuzlara uyuldugunu distinmekteyiz.

Kilavuzlarda lipid profili normal olan diyabetik bir has-
tada en az yilda bir defa lipid profili gérilmesi gerektigi
onerilmektedir (6). Bu hususta calismamizin diger dnemli
bulgusu da aterosklerotik hastaligi olan diyabetik hasta-
larin biytk cogunlugunun (%79,4) statin tedavisi almakta
oldugu, ancak bunlarin yanidan fazlasinda (%54,7) tedavi-
ye ragmen LDL kolesterol dizeyinin, istenen deger olan
70 mg/dL'nin Gzerinde oldugu tespitidir. Diyabet, kardi-
yovaskuler hastaliklar icin iyi bilinen bir risk faktéridar.
Ozellikle, Tip 2 diyabetli hasalarin biyiik bir kisminda
lipid metabolizmasi anormallikleri gérilmektedir (25, 26).

Diyabet hastalar, kardiyovaskiler hastaliklar icin artmisg
risklerine katkida bulunan daha aterojenik bir lipid profili-
ne sahiptir. Statinler diyabette birinci basamak tedaviler-
dir ve hastalarin buyik cogunlugu statinlerden fayda go-
rir (6, 27, 28). Calismamizda da hastalarin yaklasik %80'ine
statin tedavisi baglanmisti ancak hastalarimizin yarisindan
azinda hedeflenen LDL dizeylerine ulagilabilmisti. Bunun
nedeni toplumumuzun genetik &zellikleri, yeme aligkan-
liklari ya da egzersiz yetersizligi olabilir. Bir diger acidan
degerlendirildiginde de i¢ hastaliklari uzman hekimleri-
nin recetelerine iliskin yiksek doz statin SGK geri 6deme
kapsaminda olmadigindan doktorlarin ilag dozunu art-
tirmada ya da yeni tedaviler eklemede zorlandiklar du-
stndlebilir. Ayrica sosyal medya ile glindeme gelen yan
etkiler hastalarin ilaci kabul etmede diren¢ gdstermeleri-
ne sebep olmaktadir. Bu konuda daha genis kapsamli ve
prospektif calismalara ihtiya¢ oldugu asikardr.
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Bu calismanin bazi kisitliliklar vardir. Oncelikle retrospek-
tif bir dizayn olmasi nedeniyle hasta datalarn geriye dénik
olarak taranmistir; bu da bazi verilere ulagmamizi kisitla-
mis ve hasta sayimizi diglrmUstir. Hastalar yasa gore ya
da eslik eden hastaliklarinin derecesine gére gruplandiril-
mamistir. Sadece eglik eden hastalik varligr kaydedilmistir.
Kan basinci 6lcimi olmadigindan hastalar hipertansiyon
acisindan detayli incelenememistir.

Sonug olarak; biz bu ¢alismada gunlik pratikte, Tip 2 di-
yabet tedavisinde kilavuzlara ne kadar uyum sagladigi-
mizi arastirmayr amacladik ve bu hastalarda takip sikligs,
metformin ve insulin tedavisinin dizenlenmesi, ACE in-
hibitorl ya da ARB tedavilerinin baglanmasi konusunda
genel olarak kilavuzlara uyumun iyi oldugu ancak yeni
anti-diyabetik ila¢ gruplar olan GLP-1 reseptdri agonisti
veya SGLT2 inhibitorlerinin kullanim oranlarinin hala du-
stk oldugdu ve statin tedavisi ile hedeflenen sonuclara ula-
silamayan dislipidemik hastalarda ikincil tedavi eklenmesi
oranlarinin ¢ok dustk oldugu saptanmistir. Bu bilgiler,
diyabetik hastalarda tedavi rejimlerimizi dizenlemede ve
yeni tedavi stratejileri olusturmada bize 1gik tutacaktr.
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OzET

Amag: Gestasyonel diabetes mellitus (GDM), gebelik esnasinda
ortaya ¢ikan ve tedavi edilmediginde hem maternal hem de fetal
acidan olumsuz sonuglara neden olabilen bir diyabet formudur.
Calismamizda; gebelikte beslenme 6zellikleri ile GDM ve ges-
tasyonel glukoz intoleransi (GGIT) gelisimi arasindaki iliskilerin
incelenmesi amaclanmistir.

Gereg ve Yontem: Calismaya oral glukoz tolerans testi (OGTT-
50 g ve 100 g) sonuglarina gére; normal glukoz toleransi (NGT,
n=60), GGIT (n=60) ve GDM (n=60) olmak Uzere ¢ grup gebe
dahil edilmistir. Katilimcilarin demografik &zellikleri, saglik du-
rumlari ve beslenme aligkanliklar sorgulanmis, ayrica hastalardan
g glnlik besin tiketim kayitlart istenmistir.

Bulgular: Gestasyonel diabetes mellitus ve GGIT gruplarinda
ortalama yas, vicut agirlidi, ginlik karbonhidrat ve protein alim
miktarlan ve ailede diyabet dykisu sikhigi NGT grubundan daha
yiksek bulunmus; GDM grubunda ayrica yag alim miktarinin da,
NGT ve GGIT gruplarindan daha yiiksek oldugu saptanmistir
(p<0,05). Lojistik regresyon modellerine gore yas; gunlik prote-
in, karbonhidrat ve yag tiketimleri; daha dnce gebe kalmamig
olmak ve gebelik &ncesi viicut kitle indeksinin (VKi)>25 kg/m? ol-
masi GDM riski ile; benzer sekilde yas, glinliik protein tliketimi,
daha &nce iri bebek dogurmus olmak ve sigara kullanmak GGIT
riski ile pozitif ydnde iliskili bulunmustur.

ABSTRACT

Objective: Gestational diabetes mellitus (GDM) is a form of di-
abetes that appears during pregnancy and can cause both ma-
ternal and fetal consequences if left untreated. The aim of this
study was to investigate the relationship between the nutritional
characteristics of pregnancy and the development of GDM and
gestational glucose intolerance (GGIT).

Material and Method: Three groups of pregnant women were
included in the study. They were grouped according to the re-
sults of the oral glucose tolerance test (OGTT-50 g and 100 g)
as follows: normal glucose tolerance (NGT, n=60), GGIT (n=60),
and GDM (n=60). The demographic characteristics, health con-
ditions, and nutritional habits of the participants were ques-
tioned, and a 3-day food consumption record was requested
from the patients.

Results: Average age, body weight, daily carbohydrate and pro-
tein intakes, and the frequency of diabetes history in the family
were found to be higher in the GDM and GGIT groups than in
the NGT group. It was also found that the amount of fat intake
was higher in the GDM group than in the NGT and GGIT groups
(p<0.05). According to logistic regression models, age, daily
protein, carbohydrate, and fat consumption, not being pregnant
before, and having a body mass index (BMI)>25 kg/m? before
pregnancy were the factors associated with the risk of GDM.
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Sonug: Gebelerde beslenme aliskanliklar ile birlikte fenotipik
ozellikler, ailede diyabet 6ykisi ve daha dnceki obstetrik sorun-
larin; GDM veya GGIT riski ile yakindan iliskili oldugu saptan-
mistir. Ozellikle yliksek riskli gebelerde genel saglida ve dengeli
beslenmeye 6zel bir nem atfedilmelidir.

Anahtar Kelimeler: Gestasyonel diabetes mellitus, gestasyonel
glukoz intoleransi, beslenme tarzi, oral glukoz tolerans testi

Similarly, age, daily protein consumption, having a macrosomic
baby, and current smoking were positively associated with the
risk of GGIT.

Conclusion: The phenotypic characteristics, family history of
diabetes, and previous obstetric problems in pregnant women
were found to be closely related to GDM or GGIT risk. Special
attention should be paid to general health and balanced nutri-
tion, especially in high-risk pregnant women.

Keywords: Gestational diabetes mellitus, gestational glucose
intolerance, nutrition style, oral glucose tolerance test

GiRIiS

Gestasyonel diabetes mellitus (GDM); genellikle ilk kez
gebelik sirasinda ortaya cikan gecici bir diyabet formu-
dur. Bu genellikle gebeligin 24-28. haftalarinda ortaya ¢i-
kar; ancak daha erken veya daha ge¢ dénemde de gori-
lebilir (1, 2). Gebe kadinlarin %6-9'unda diyabet gelistigi
ve bu kadinlarin %90inin GDM oldugu bildirilmistir (3).
Ulkemizde ise fazla calisma bulunmamakla birlikte GDM
prevalansi %8,4-9,2 araliginda saptanmistir (4, 5).

Gebelik diyabeti, plasental hormonlar nedeniyle insilinin
etkisinin azalmasi sonucu ortaya cikar. ileri yasta gebe kal-
mak, fazla kiloluluk veya obezite, gebelikte asiri kilo alimi,
6lt dogum, dogumsal anormalligi olan bebek dogurmak
ve ailede diyabet 6ykisti GDM icin dnemli risk faktorleri-
dir. GDM genelde dogumla birlikte dizelir. Bununla bir-
likte GDM 06ykusu olan kadinlarin sonraki gebeliklerinde
GDM'nin tekrarlanma riski ylksektir. Ayrica GDM 6ykisi
olan kadinlarin yaklasik yarisinda dogumdan sonraki 5 ile
10 yil iginde Tip 2 diabetes mellitus (T2DM) gelisir. GDM’
li annelerden dogan bebeklerde yasam boyu obezite ve
T2DM gelisme riski, gebelikte normal glukoz toleransi
(NGT) bulunan kadinlara gore, daha ytksektir (6).

GDM’ i kadinlar, gebeligin olumsuz sonuglar agisindan
risk altindadir. Bunlara hipertansiyon ve fetal makrozomi
gibi dogumun zor ve riskli olmasina yol agan durumlar da
dahildir. Gebelikte hipergliseminin tanimlanmasi ve glu-
koz kontrolinin saglanmasi ile bu riskler azaltilabilir (6, 7).

Daha énce Tayvan'da yapilan bir calismada hamile kadin-
larda; 9%45-50 karbonhidrat, %15-20 protein ve %30-35
yagdan olusan, sebze ve yiksek lifli yiyecekler iceren tibbi
beslenme tedavisinin gebelikte sinirda glukoz intoleran-
si (gestasyonel glukoz intoleransi: GGIT) tizerindeki etkisi
arastinlmis, beslenme tedavisinin sinirda glukoz intoleran-
si olan kadinlarda olumsuz gebelik sonuglarini etkiledigini
gostermistir (8). 2015 yilinda yapilan bir ¢alismada sadece
GDM teshisi konulan gebeler ele alinarak gebelikte cesitli
beslenme modellerinin GDM riski ile iliskisi aragtirlmistir (9).

Calismamizda istanbul Universitesi, istanbul Tip Fakiilte-
si'‘ne basvuran gebelerde beslenme aliskanliklari ile birlik-
te risk faktorlerinin, GDM veya GGIT gelismesi Uzerindeki

etkilerinin arastirlmasi amaclanmistir. Literatirdeki diger
calismalardan farkli olarak, sadece GDM veya sadece
GGIT grubu yerine her iki grubu da ele alarak NGT gru-
buyla kiyaslama yapilmistir. Gebelik strecindeki beslen-
me aliskanliklarinin ve obstetrik dykinin gebenin glukoz
toleransi Uzerine etkisi incelenerek daha ileri sonuglarin
elde edilmesi hedeflenmistir.

GEREC VE YONTEM

Bu calisma 03.01.2018 ile 02.01.2019 tarihleri arasinda
istanbul Universitesi istanbul Tip Fakiiltesi'nde gercek-
lestirilmistir. Calismanin katiimcilar Kadin Hastaliklari ve
Dogum Anabilim Dali ile i¢ Hastaliklar Anabilim Dali En-
dokrinoloji ve Metabolizma Hastaliklar Bilim Dali Gestas-
yonel Diyabet Poliklinigi'ne basvuran hastalar arasindan,
basvuru sirasina ve gonillilik esasina gore secilmis ve
yazili bilgilendirilmis onamlar alinmistir. Calisma istanbul
Tip Fakiltesi Klinik Arastirmalar Etik Kurulu tarafindan
onaylanmistir (Tarih: 21.11.2017, No: 1348). Calismada
kullanilan iki asamali GDM testleri istanbul Tip Fakiiltesi
Merkez Biyokimya Laboratuvari’'nda yapilmistir.

Arastirma katilimcilar daha 6nce bilinen sistemik bir has-
taligi olmayan ve 50 g glukoz kullanilarak yapilan OGTT
tarama testinde 1. saat plazma glukozunun (PG)>140 mg/
dl bulunmasi veya GDM risk faktérleri olmasi nedeniyle
yapilan 100 g glukoz kullanilarak yapilan OGTT sonugla-
rina gore; NGT, GGIT (bir PG esik de@erinin asllmasi) ve
GDM (en az iki PG esik degerinin asilmasi) saptanan ka-
dinlardir ve her grupta 60 gebe yer almistir.

Arastirmaya katilan gebelere genel demografik 6zellikle-
rini, saghk durumlarini ve beslenme aliskanliklarini sapta-
mak amaciyla bir anket uygulanmis ve aclik kan 6rnekle-
rinde glukoz, HbA1c, HDL-kolesterol ve total kolesterol
bakilmistir. Ek olarak hafta ici iki ardisik olmayan giin ve
hafta sonu bir giin olmak Uzere toplam ¢ gunlik besin
tuketim kayitlan istenmis ve veriler Beslenme Bilgi Siste-
mi (BEBIS) programinda referans degerlerine gére besin
ogelerinin ihtiyaci karsilama yuzdeleri ile degerlendiril-
mistir. Besin &gelerinin glinlik ihtiyaci karsilama yiizde-
leri <%66 duzeyi yetersiz, %66-133 diizeyi normal, >%133
dlzeyi ise ylksek besin 6gesi alimi olarak kabul edilmistir.
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Gunlik alinan enerjiye gore karbonhidrat, protein ve yag
oranlari sirasiyla; %45-50, %18-20 ve %30-35 olarak refe-
rans alinmistir (3).

istatistiksel analiz

Istatistiksel analizler icin NCSS (Number Cruncher Statis-
tical System) 2007 (Kaysville, Utah, USA) programi kulla-
nilmistir. Calisma verileri tanimlayici istatistiksel metodlar
(ortalama, standart sapma, medyan, ylzde, minimum ve
maksimum) kullanilmistir. Nicel verilerin normal dagilima
uygunluklari Shapiro-Wilk testi ve grafik incelemeler ile
sinanmisti. Normal dagilim géstermeyen degiskenlerin
iki grup arasi karsgilagstirmalarinda Mann-Whitney U testi,
normal dadilim gosteren degiskenlerin ikiden fazla grup
karsilagtirmalarinda one-way ANOVA, gruplar arasindaki
farkliigin belirlenmesinde Games-Howell ve Bonferroni
duzeltmeleri kullaniimisti. Normal dagilim gostermeyen
nicel degiskenlerin ikiden fazla grup karsilagtirmalarinda
Kruskal-Wallis ve Dunn-Bonferroni testleri kullanilmistir.
Nitel verilerin kargilastinlmasinda Pearson Chi-square
(®) ve Fisher-Freeman-Haltonexact testleri kullanilmistir.
Multivariate degerlendirmelerde lojistik regresyon analizi
kullanilmistir. istatistiksel anlamlilik diizeyi p<0,05 olarak
kabul edilmistir.

BULGULAR

Yas aralidi 19-46 ve ortalama yasi 31,6+5,4 olan toplam
180 gebenin bulundudu calisma gruplarinin (NGT, GGIT
ve GDM,) yas, agirlik, VKI, sigara kullanimi, ailede DM oy-
kisU, ana ve ara 6gun sayilari ile bunlarin post-hoc ana-
lizleri Tablo 1'de verilmistir. Gruplarin yas ortalamasi ve
yas dagilimi, gebelik &ncesi viicut agirhgi ve VKI, OGTT
sirasindaki agirhigr ve ailede DM 6ykusu arasinda anlamli
farklilik bulunmaktadir (p<0,05).

Tablo 1'de gorildigu gibi OGTT sonucuna gére GDM ve
GGIT gruplarinin yas ortalamalan, NGT grubundan anlamli
diizeyde ylksektir. GDM grubunun gebelik 6ncesi agirlik
ve VKi ortalamalari, NGT grubundan anlamli diizeyde yiik-
sektir. GDM ve GGIT gruplarinda normal VKi sikligi, NGT
grubuna gdre anlamli olarak distk olup ailede diyabet sik-
g1 anlamli dizeyde yuksektir.

Katilimcilarin  obstetrik &ykileri incelendiginde gebe-
lik haftasinin (ort+SS) NGT grubunda (26,3+2,8), GGIT
(28,8+2,8) ve GDM (28,9+3,3) gruplarindan daha dislk
bulunmasi (p=0,001) disinda; daha &nceki gebelik sayisi,
spontan abortus, canli dogum, 81t dogum ve dis gebelik
bakimindan gruplar arasinda anlamli bir farklilik gérilme-
mistir. iri bebek Oykusl GGIT (%13) ve GDM (%10) grup-
larinda NGT (%1,7) grubundan nimerik olarak daha sik
bulunmustur (p=0,059).

Gruplann biyokimyasal bulgulari degerlendirildiginde (Tab-
lo 2); GDM grubunun aglk glukoz dizeyi, NGT ve GGIT
gruplarindan daha ylksek oldugu saptanmistir (p<0,01).

Tablo 3'te verilen enerji, karbonhidrat, protein, yag, lif ve
kolesterol aliminin miktar ve ihtiyaci kargilama oranlarina
bakildiginda; enerji, karbonhidrat, protein, yag, lif, tekli
ve ¢oklu doymamis yag, doymus yag, besinlerle alinan
kolesterol ve onerilenlerin ylzde oranlarinda gruplar
arasinda istatistiksel olarak anlamli farklilik saptanmistir
(p<0,05).

GDM veya GGIT lzerine etki eden risk faktorlerinden
yas, daha onceki gebelik, canli dogum, dustk, 6li do-
gum, makrozomik bebek oykusi, gebelik oncesi kilo,
gebelik dncesi VKI>25 kg/m? gebelikte agirlik artigi, ai-
lede DM oykusu, sigara kullanimi; alinan giinlik enerji,
karbonhidrat, protein, yag, lif ve coklu doymamis yagin
etkileri Lojistik Regresyon Analizi ile degerlendirilmistir.
Backward Stepwise Lojistik Regresyon Analizi ile yapilan
degerlendirmede; modelin anlamli bulundugu ve mode-
lin agiklayicilik katsayisinin (%83,3) ¢ok iyi diizeyde oldugu
gorilmistir. Yas, iri bebek dykist, gebelik dncesi VKi>25
kg/m? olmasi ve alinan giinlik protein miktari 11. adim
sonunda modelde kalmistir. Diger degiskenlerin multi-
variate degerlendirmede anlamli etkileri bulunmamistir
(p>0,05).

Gebe yasinin bir yil ileri olmasi GDM veya GGIT riskini
%13 (%95 GA:1,035-1,236) artirmakla iligkili bulunmus-
tur (p=0,007). Benzer sekilde gebenin daha dnce iri be-
bek dogurmus olmasi GDM veya GGIT riskini 17,1 (%95
GA:1,45-201,34) kat (p=0,024); gebelik 6ncesi VKi>25 kg/
m? olmasi ise riski 3,4 (%95 GA:1,48-8,024) kat artirmakla
iliskili bulunmustur (p=0,004). Ek olarak glinlik alinan pro-
tein miktarindaki her bir gramlik artisin GDM veya GGIT
riskini %10 (%95 GA:1,058-1,133) artirmakla iliskili oldugu
gorllmustir (p<0,001).

Gestasyonel diabetes mellitus disarnida birakilarak Ba-
ckward Stepwise lojistik regresyon analizi uygulandigin-
da; modelin anlaml bulundugu ve modelin aciklayicihik
katsayisinin (%79,2) iyi diizeyde oldugu gérilmuistir (Tab-
lo 4). Yas, iri bebek 6ykisu, sigara ve glnlik protein alimi
12. step sonunda modelde kalmistir. Diger degiskenlerin
multivariate degerlendirmede anlamli etkileri bulunma-
mistir (0>0,05).

Gebe yasinin bir yil ileri olmasi GGIT riskini %14 (%95
GA:1,029-1,258) artirmakla iligkili bulunmustur (p=0,011).
Benzer sekilde gebenin daha 6nce iri bebek dogur-
mus olmasi GGIT riskini 11,7 (%95 GA:1,014-136,02)
kat (p=0,049) ve gebenin sigara kullaniyor olmasi 6,6
(%95 GA:1,001-44,499) kat artirmakla iligkili bulunmustur
(p=0,050). Ayrica gunlik alinan protein miktarindaki her
bir gram artisin, gene GGIT riskini %7 (%95 GA:1,033-
1,108) artirmakla iliskili oldugu saptanmistir (p<0,001).

GGIT disanda birakilarak Backward Stepwise lojistik reg-
resyon analizi yapildiginda; modelin anlamli bulundugu
ve modelin aciklayicilik katsayisinin (%82,5) iyi diizeyde ol-
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Tablo 1: Gruplarnn tanimlayici 6zellikleri

Yas (yil)

Pre-gestasyonel
agirlik (kg)

Pre-gestasyonel
VKi (kg/m?)

OGTT sirasindaki
agirhk (kg)

Gebelikte agirlik
degisimi (kg)

Sigara

Kronik
hastalik

Ailede DM
Sykiisii

Ana 6giin

Ara 6giin

Min-Maks
(Medyan)

Ort+SS
<30 Yas
31-35 Yas
>36 Yas

Min-Maks
(Medyan)

Ort£SS

Min-Maks
(Medyan)

Ort£SS
Zayif
Normal
Fazla kilolu
Obez

Min-Maks
(Medyan)

Ort£SS

Min-Maks
(Medyan)

Ort=£SS
Yok
Var
Yok
Var
Yok
Var
2 6giin
3 6giin
Yok
1 6giin
2 6giin

>3 3iin

NGT
19-42 (30,5)

29,8+5,1
30 (50,0)
24 (40,0)
6(10,0)
50-120 (61)

65,1£14,1
18,59-41,52 (23,2)

24,8+5,1
0(0,0)
37.(61,7)
3(21,7)
0(16,7)
54-115 (69,5)

72,6+13,0
-15-25(7)

7,5+5,3
8 (96,7)
233
43 (71,7)
7(28,3)
36 (60,0)
24 (40,0)
22 (36,7)
38 (63,3)
4(6,7)
6(26,7)
31(51,7)
9(15,0)

OGTT gruplan
GGIT
21-46 (33,5)

32,7£5,3
20 (33,3)
22 (36,7)
18 (30,0)
33-107 (69)

69,6x14,2
14,67-41,8 (26,5)

26,5+4,9
233
23(38,3)
3(38,3)
12 (20,0
45-110 (79,9)

791+14,2
0-27 (8)

9,6+5,5
53 (88,3)
7(11,7)
73,3)
6(26,7)
2
71
21,
7

8,3)
7)
7)

8,3)

0)

36,7)

28 (46,7)

7(11,7)

44 (
6
7
43 (
3(
47 (
35,
22 (

GDM
20-42 (33)

32,4£5,6
21 (35,0)
21(35,0)
18 (30,0)
43-106 (72)

73,1+13,4

20,3-40,4 (27,9)

28,5+5,2
000

5(25,0)
5(41,7)

20 (33,3)
49-114 (81)

81,3x12,6
-1,6-23 (7)

8,2+5,2
53 (88,3)

20,007

0,047

20,008

20,001

0,001

20,001

40,148

©0,180

0,918

0,001

©0,099

<0,301

*Oneway ANOVA, *Pearson Chi-Square Test, “Fisher Freeman Halton Test, “Kruskal Wallis Test
*Sigara kullanim miktart NGT grubundaki sayi az oldugundan karsilastirmaya dahil edilmemistir.

Post-Hoc Kargilagtirmalar:
Yas; NGT ve GGIT: p=0,011, NGT ve GDM: p=0,030, pregestasyonel agirlik; NGT vs GDM: p=0,006; pre-gestasyonel VKi; NGT ve

GDM: p=0,001; OGTT sirasindaki agirlik degisimi; NGT ve GGIT: p=0,024, NGT ve GDM: p=0,001
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Tablo 2: Gruplarin biyokimyasal bulgular

NGT

HbA1c (%) n 4

Min-Maks 5-5,6 (5,2)

(Medyan)

Ort+SS 5,3+0,3
(mmol/mol) 33,9+2,9
Achk glukoz n 15
(mg/dl) Min-Maks 6999 (77)

(Medyan)

Ort+SS 79,2+9,2
HDL-K (mg/dl) n 4

Min-Maks 45-77 (63,5)

(Medyan)

Ort£SS 62,25+13,45
LDL-K (mg/dl) n 4

Min-Maks 107-179,8 (137,5)

(Medyan)

Ort+SS 140,45+31,12
Trigliserid (mg/dl) n 4

Min-Maks 143-246 (228,5)

(Medyan)

Ort+SS 211,5£47 1

OGTT gruplari
GGIT GDM p
22 35
4,6-7 (5,4) 4,9-6 (5,4) 20,495
5,4+0,6 5,5+0,3
35,8+5,9 36,6+3,6
36 42
56-125 (83) 64-147 (89) 20,002
83,6+13,6 93,1+17,8
27 36
43-92 (67) 39-92 (65) 20,892
66,19+12,76 65,25+12,52
30 37
67-218 (152) 58-215(135) 20,280
152,50+38,08 137,81+40,06
26 34
68-454 (208,5) 102-475 (203,5) 0,994

222,9+79,3 230,4+103,7

*Kruskal Wallis Test

dugu gorilmustir (Tablo 4). Yas, 6nceki gebelik, gebelik
éncesi VKI>25 kg/m? olmasi; alinan giinlik protein, kar-
bonhidrat ve yag 11. step sonunda modelde kalmistir. Di-
Jer degiskenlerin multivariate degerlendirmede anlamli
etkileri bulunmamistir (p>0,05).

Gebe yasmin bir yas ileri olmasi GDM riskini %13
(%95 GA:1,001-1,259) artirmakla iligkili bulunmustur
(p=0,05). Benzer sekilde daha once gebelik gecir-
memis olmasi (ilk gebeliginin olmasi)) GDM riskini 3,5
(%95 GA:1,002-12,470) kat ve gebelik dncesi VKi>25
kg/m? olmasi 5,4 (%95 GA:1,798-16,243) kat artirmak-
la iligkilidir (p=0,002). Ek olarak glnlik alinan protein
miktarindaki her bir gramhk artis %7 (%95 GA:1,012-
1,132) (p=0,018); karbonhidrattaki bir gramlik artis %2
(%95GA:1,005-1,033) (p=0,008); yagdaki bir gramlik
artis %3 (%95 GA:1,001-1,068) artirmakla iligkili bulun-
mustur (p=0,040).

TARTISMA

Bu calismada gebelikte beslenme aliskanliklari ile GDM
ya da GGIT gelismesi arasindaki iliskiler incelenmistir.

Calismamizda GGIT ve GDM gruplarinin medyan yas-
larinin NGT'li gruptan anlamli derecede ylksek oldugu
saptanmistir (p=0,007). GDM ve GGIT gruplarinin gebe
yasinin 36 veya Uzerinde olmasinin, NGT grubundan an-
lamli dizeyde yiksek oldugu gérilmistir (p=0,047). Ya-
pilan farkli lojistik regresyon analizi modellerinde, gebe
yasinin bir yil ileri olmasi; GDM veya GGIT riskini %13
(p=0,007), yalniz basina GGIT riskini %14 (p=0,011), yal-
niz bagina GDM riskini ise %13 (p=0,05) artirmakla iligkili
bulunmustur.

Anne yasinin gebelik sonuclarina etkisinin incelendigi bir
calismada ileri yaslardaki (=35 yas) gebeliklerde daha sik
GDM gérildiugi bildirilmistir. Bununla birlikle ayni calis-
mada ileri yas gebeliklerde dusik dogum agirlikli bebek,
prematire bebek, yeni dogan dlimi ve preeklampsinin
de daha sik oldugu gérilmustir (10). Cin'de yapilan bir
arastirmanin sonucu da ileri yaslardaki gebeliklerin GDM
riskini artirdigini desteklemektedir (11).

Calismamizda; GDM grubunun gebelik dncesi agirhgi ve VKIi
degerinin, NGT grubundan anlamli diizeyde yuksek oldugu
gorulmustir (p<0,05). Ek olarak GDM ve GGIT gruplarinin

380




Gebelikte beslenme durumu ve glukoz toleransi

istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2021;84(3):376-85

Tablo 3: Gunlik enerji, karbonhidrat, protein, yag, lif ve kolesterol aliminin miktar ve ihtiyaci karsilama oranlari

Enerji (kkal/giin)

Enerji (6nerilenin
% orani)

Karbonhidrat
(9/giin)

Karbonhidrat
(6nerilenin % orani)

Protein (g/glin)

Protein (dnerilenin
% orani)

Yag (g/giin)

Yag (karsilanma %)
Lif (g/giin)

Lif (karsilanma %)
Tekli doymamisg
yag (g/giin)

Coklu doymamig

yag (g/giin)

Coklu doymamig
yag (karsilanma %)

Doymus yag (g/glin)
Besinlerle alinan

kolesterol (mg/giin)
Bitkisel protein

(g/giin)

Fruktoz (g/giin)
Disakkaritler (g/giin)
Nisasta (g/glin)
Glikojen (g/giin)

EPA (g/giin)

DHA (g/giin)

Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS
Min-Maks (Medyan)
Ort+SS

NGT
1109-2181 (1729)
1719+232
57-113 (90)
89+120
26-306 (177)
175+43
30-111 (65)
64+14
36-106 (65)
64+14
64-186 (114)
113+25
42-149 (81)
81+17
63-227 (124)
124+25
9,4-39,6 (21,4)
22,2+5,8
8-132 (71)
73+21
13-54 (26)
27,2+6,3
9-39 (18)
18,4+5,5
88-385 (180)
184,0+54,8
15-65 (29)
30,1+8,4
94-656 (309)
311,3+£115,3
13-46 (24)
24,4+5,9
2,3-42,5 (14,9)
15,8+8,2
6,9-68,9 (32)
32,4+12,6
44-225 (91)
101,0+35,9
0-2,8(0,1)
0,17+0,45
0-0,6 (0)
0,03+0,09
0-1,8(0,1)
0,14+0,24

OGTT gruplan
GGIT
1093-3440 (1868)
1936+417
57-178 (97)
100+22
81-546 (191)
206+73
29-198 (70)
75+26
37-119(79)
78+15
65-209 (139)
137+27
43-138 (82)
87+19
65-211 (125)
132+29
14,3-46,7 (23,6)
24,5+6,2
47-156 (79)
82+21
14-45 (28)
28,7+6,3
6-39 (19)
19,5+5,7
57-386 (192)
194,9+57,2
19-70 (29)
32,1+£9,7
112-816(390)
402,2+127 1
18-81 (28)
29,6+10,2
4,3-32,3 (14,45)
15,7+6,6
7,5-68 (29,9)
32,7134
46-443 (115)
129,2+60,5
0-0,3(0,1)
0,11+0,1
0-0,6 (0)
0,06+0,1
0-1,1(0,1)
0,17+0,17

GDM
1311-3256 (2080)
2125+368
68-168 (108)
1109+19
121-367 (220)
228+56
44-133 (80)
83+20
60-120(80)
82+14
105-209 (140)
144+25
46-174 (96)
96+22
71-265 (146)
146+34
14,4-42,8 (26,2)
26,4+5,6
48-143 (87)
88+19
14-64 (31)
31,5+8,5
13-33 (20)
20,7+4,3
131-333 (200)
206,9+42,5
9-82 (37)
36,7+11,4
177-902 (415)
443,7+149,9
16-51 (30)
31,4+7,7
5-39,5(14,35)
15,4+7
5,2-86,1 (38,2)
39,1+£14,3
53-276 (137)
142,4+48,8
0-3,2(0,1)
0,24+0,59
0-0,3(0)
0,03+0,06
0-0,6 (0,1
0,16+0,12

20,001

20,001

20,001

20,001

20,001

20,001

20,001

20,001

20,001

20,001

20,004

20,035

20,040

20,001

20,001

20,001

20,953

20,010

20,001

®0,732

©0,070

0,037

2Oneway ANOVA, bKruskal Wallis Test
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Tablo 4: Gestasyonel diabetes melllitus veya gestasyonel glukoz intoleransi ile iligkili risk faktorleri (lojistik regresyon analizi)

Gestasyonel glukoz intoleransi

Bagimsiz degisken p OR (%95 GA)
Yas 0,011 1,14 (1,03-1,26)
Sigara 0,050 6,64 (1,00-44,46)
Makrozomik bebek 0,049 11,74 (1,01-136,0)
oykusl

Protein tuketimi <0,001 1,07 (1,03-1,11)

Gestasyonel diabetes mellitus

Bagimsiz degisken P OR (%95 GA)

Yas 0,050 1,13 (1,00-1,26)
Gebe 6ncesi VKi 0,002 5,40 (1,80-16,24)
>25 kg/m?

ilk gebelik 0,049 3,51 (1,00-12,47)
Protein tiketimi 0,018 1,07 (1,01-1,13)
Karbonhidrat 0,008 1,02 (1,01-1,03)
tiketimi

Yag tiketimi 0,040 1,03 (1,00-1,07)

Modele dahil edilen degiskenler: Yas, énceki gebelik, spontan abortus, canli dogum, 61t dogum, makrozomik bebek dykisii, gebelik dncesi
VKI>25 kg/m? olmasi, gebelikte agirlik artigi, ailede diyabet; halen sigara kullanmak; enerji, karbonhidrat, protein, yag, lif, coklu doymamig

yag tuketimi )
(OR: Odds ratio, GA: Guven arahd, VKI: Vicut kitle indeksi)

OGTT sirasindaki medyan kilosunun da NGT grubundan
daha yiksek oldugu saptanmistir (p=0,001). Farkli lojistik
regresyon analizi modellerinde gebelik éncesi VKi'nin >25
kg/m?olmasi GDM veya GGIT riskini 3,4 (%95 GA: 1,48-8,02,
p=0,004) kat; yalniz bagina GDM riskini ise 54 (%95 GA:
1,80-16,24, p=0,002) kat artirmakla iligkili bulunmustur.

Gebelik 6ncesindeki VKi'nin gebelikte olusabilecek
olumsuz sonuclara etkisini arastiran bir calismada; ge-
belik dncesi VKi'nin %10 artmasinin, GDM riskinde en az
%10 oraninda artis ile iligkili oldugu saptanmistir (12). Ehr-
lich ve ark.'nin yapmis oldugu bir arastirmada; iki gebelik
arasindaki VKi artisinin GDM riskini artirabilecegi; VKi'de-
ki azalmanin ise &zellikle agin kilolu/obez kadinlarda koru-
yucu olabilecedi sonucuna varilmistir (13).

Hedderson ve ark.'nin calismasinda gebeligin &zellikle
erken doneminde fazla kilo aliminin, GDM riskini artira-
bilecedi sonucuna varilmistir (14). Gebelikler arasi kilo
degisiminin perinatal sonuclar Gzerindeki risklerinin aras-
tinldigr bir calismada; birinci ve ikinci hamilelik arasindaki
kilo alimmnin distk kilolu ve normal kilolu kadinlarda bile
perinatal komplikasyon riski artisi ile iliskili oldugu goste-
rilmistir (15). Bir baska ¢alismada, gebelik éncesi obezite,
asin gestasyonel kilo artisi ve GDM'nin timu; artmis se-
zaryen, dogum adirhginin gebelik yagina gére fazla olma-
si (large for gestational age: LGA) ve makrozomi oranlar
ile iligkili bulunmustur (16).

Calismamizda GGIT ve GDM gruplarinda gebelik sirasin-
da ortalama kilo artislart NGT olan gruptan nimerik olarak
daha fazla bulunmustur (NGT, GGIT ve GDM gruplarinda
sirastyla 7,5+5,3 kg, 9,6+5,5 kg ve 8,2+5,2 kg, p=0,148).
Bununla beraber kilo artiglan arasindaki fark; NGT gru-
bunda GDM tarama testinin diger iki gruba nispetle daha
erken yapilmig olmasi ile iligkili olabilir (medyan gebelik

haftasi; NGT, GGIT ve GDM gruplarinda sirasiyla 26 haf-
ta, 28 hafta ve 29 hafta, p=0,001). Bu durum, GDM ya da
GGIT bulunan gebelerde diyabet farkindaliginin muhte-
melen daha distik olmasi ile aciklanabilir.

Calismamizda; GDM ve GGIT gruplarinin ailelerinde di-
yabet 6ykist gorilme oraninin NGT grubundan anlamli
derecede yiksek oldugu saptanmistir (p=0,001). Yang ve
ark’'nin calismalarinda; ailede diyabet dykisi olmasinin
GDM riskinin artmasiyla iliskili oldugunu bildirmis ve aile-
sinde T2DM &ykisu olan kadinlarin GDM riskinin ailesin-
de T2DM &ykist olmayan kadinlara kiyasla iki kat daha
yUksek oldugunu géstermiglerdir (11).

Calismamizda yer alan GDM ve GGIT gruplannda iri
bebek 6ykust gorilme orani istatistiksel olarak anlamli
olmamakla birlikte dikkat cekici dizeyde yuksek bulun-
mustur (p=0,059). Farkl lojistik regresyon analizi mo-
dellerinde; gebenin daha once iri bebek dogurmus ol-
masi GDM veya GGIT riskini 17,1 (%95 GA:1,45-201,34,
p=0,024) kat; yalniz basina GGIT riskini ise 11,7 (%95 GA:
1,014-136,02, p=0,049) kat artirmakla iligkili bulunmustur.

Kim ve ark.'"nin bir calismasinda LGA prevalansi; gestas-
yonel kilo alimi yeterli, normal kilolu ve GDM olmayan
kadinlarda %5,7 bulunmusken; VKi=25 kg/m? olan, gebe-
likte asin kilo alan ve GDM'li kadinlarda sirasiyla %12,6,
%13,5 ve %17,3 bulunmustur. Bu sonuglara gére GDM ol-
masi, fazla kiloluluk/obezite ve gebelikte agir kilo aliminin
LGA ile iligkili oldugu sonucuna varlmistir (17).

Calismamizda GGIT ve GDM gruplarinda sigara kullanim
orani NGT grubundan niimerik olarak daha yiiksek bulun-
mustur. Lojistik regresyon modeline gore; gebenin sigara
icmesi GGIT riskinin 6,6 (%95 GA:1,00-44,50, p=0,050) kat
artmasi ile iligkili bulunmustur.
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Amerika Birlesik Devletleri'nde yapilan bir calismada ge-
beligi sirasinda sigara icen daha dnce dogum yapmamis
kadinlarda 50 g glukoz sonrasi 1 saat PG, sigara icme-
yen kadinlara gére daha yiksek bulunmus (sigara icen
kadinlarda 112,6 mg/dl, sigara igmeyenlerde 108 mg/dl),
ayni calismada sigara icen kadinlarda GDM riskinin %90
oraninda arttigr bildirilmistir (18). Cin'de yapilan bir calis-
mada ise pasif sigara maruziyeti yasayan kadinlarda GDM
riski, pasif maruziyet yasamayan kadinlara gére daha yik-
sek; sigara icen kadinlarda GDM sikligi daha yiksek bu-
lunmustur (%7,9 vs. %6,3) (19).

Calismamizda GDM ve GGIT gruplarnin giinlik prote-
in tiketim miktarlari, NGT grubundan anlamli derecede
ylksek bulunmustur (p=0,001). Farkli lojistik regresyon
analizi modellerinde gunlik protein tiketim miktarindaki
her bir gramlik artis; GDM veya GGIT riskini %10 (%95
GA: 1,06-1,13, p<0,001), yaniz bagina GGIT riskini %7
(%95 GA: 1,03-1,11, p<0,001), yalniz bagina GDM riskini
ise %7 (%95 GA: 1,01-1,13, p=0,018) artirmakla iligkili bu-
lunmustur.

Liang ve ark.'nin gebelik dncesi ve siiresince protein ali-
minin GDM riski ile iligkisini inceleyen bir calismasinda;
gebeligin ortalarinda ylksek toplam proteinli ve yiksek
hayvansal proteinli beslenmenin Cinli kadinlarda GDM
riskinin artmasi ile iliskili oldugu gosterilmistir. Hamilelik
oncesi veya hamilelik déneminde bitkisel protein tike-
timi GDM riski ile iligkili bulunmamistir. Ayrica gebeligin
ortasinda daha yiksek et ya da st tiketimi olan katilim-
cilarin daha yuksek GDM riski tagidigi sonucuna varilmistir
(20). Cin'de yapilan gebelik sirasinda distk karbonhidrat-
I diyet ile glukoz metabolizmasi arasindaki iligkiyi arasti-
ran bir calismada ise; yiksek hayvansal protein ve yag ice-
ren disik karbonhidratli bir diyet modelinin, Cinli hamile
kadinlarda daha yiksek yemek sonrasi bir saatlik glukoz
seviyeleri ile iliskili oldugu gozlenmistir (21).

Calismamizda gruplar arasi bitkisel protein alimi kiyasla-
masinda GDM ve GGIT gruplarinin bitkisel protein alim
miktari, normal olan gruba goére anlamli diizeyde yiiksek
saptanmistir (p=0,001). Calismamizin kesitsel tasarimi ne-
deniyle sebep sonug iliskisine varmak zordur.

Son on yilda yapilan arastirmalar anne adayinin gebe-
lik sirasinda enerji-yogun, yagdan zengin, karbonhidrat
ve liften fakir ve glisemik yukd yiksek diyetler gibi yan-
lis beslenme bicimlerinin GDM riskini artirdigini ortaya
koymustur (22-24). Annenin yeme aliskanliklar ile GDM
gelisme riski arasindaki iliskiyi arastiran bir calismada; ha-
mileligin ilk yansi ve hamilelik dncesinde “Bati beslenme
modeli” ve toplam yag ve doymus yag asidinden ylksek
enerji aliminin, GDM gelisme riskinin artmasina katkida
bulunabilecegi sonucuna varilmistir (25).

Calismamizda gruplarin giinlik enerji alimi ve tikettikleri
yag ve karbonhidrat miktarlar arasinda istatistiksel olarak
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anlamli farkliliklar saptanmistir. Genel olarak GDM grubu-
nun enerji alimi ile birlikte yag (6zellikle doymus yag ve
kolesterol) ve karbonhidrat tiketimi; GGIT olan grubun
ise enerji alimi ile birlikte kolesterol ve karbonhidrat tu-
ketimi NGT'li gruptan daha ylksektir. Ancak lojistik reg-
resyon analizi modelleri olusturuldugunda giinlik yag ve
karbonhidrat tiketim miktarlari yalnizca GDM riski ile po-
zitif iligkili bulunmustur. Buna gére ginlik yag tiketimin-
deki her bir gramlik artis GDM riskini %3 (%95 GA:1,00-
1,07, p=0,040) ve glnlik karbonhidrat tiketimindeki her
bir gramlik artis ise GDM riskini %2 (%95 GA:1,01-1,03,
p=0,008) oraninda artirmakla iliskilidir.

Calismamizdan elde ettigimiz veriler yag tiketim mikta-
rinin yiiksek olmasinin GDM (Uzerinde etkili oldugunu bil-
diren literatlrdeki caligmalar desteklemektedir (22, 23).
Ancak karbonhidrat ve lif tiiketimi icin ise tam tersi durum
gecerlidir. Karbonhidrat ve lif tiketimi GDM grubunda di-
Jer gruplara gére beklendiginden ylksek olmustur. Stp-
hesiz bu degerler hasta beyanina dayanmakta olup calis-
maya katilan gebelerin subjektif olarak yedikleri miktarlar
yanlis yorumlamig olmalar ihtimal dahilindedir.

Gebeligin 24-28. haftalarinda besin alimi degerlendirilen
3060 Cinli gebeyi kapsayan bir kohort ¢calismasinda He ve
ark. diyet lifi aliminin ve bitkisel kaynakli beslenme mode-
linin GDM gelisme riski ile karsit (negatif) iliskili oldugunu
gOstermistir (26). Diger bir calismada ise bu konuda celis-
kili bir sonug verilmistir. GDM'li kadinlarda yapilan bir pi-
lot calisma yiksek lifli diyetlerin disik glukoz diizeyleriyle
iliskili olmadigini géstermistir (27).

Bizim calismamizda ginlik lif alimi genel olarak tim
gruplarda onerilenin altinda olmakla birlikte; &zellikle
GDM grubunda biraz daha yiksektir. Bu ylzden bizim
sonuglarimiza gére diyet lifi aliminin GDM riskini azalttigi-
na dair bir sonuca varamayiz. GDM grubunda lif aliminin
ylksek olmasinin nedeni GGIT ve NGT gruplarina gére
total kalori ve karbonhidrat aliminin GDM grubunda daha
ylksek olmasindan kaynaklanabilir. Bu durum besin tike-
tim sikhigr incelendiginde mikro besin 6gelerinin genellik-
le GDM grubunda daha yiiksek ¢ikmasini da agiklayabilir.

Katilimer sayimizin kisith (her grupta 60 hasta) olmasi ve
takip suresinin yedi ginle sinirli olmasi nedeniyle calis-
mamizin sonuglarini genellemek dogru olmayabilir. Konu
hakkinda daha net sonuglarin elde edilmesi adina ¢ok sa-
yida hastanin dahil edildigi ve daha uzun sure takip edil-
mis ¢alismalara ihtiyag vardir.

SONUC

Gebelikte beslenme aligkanliklari ile GDM veya GGIT ge-
lisimi arasindaki iligkilerin incelenmesini amagcladigimiz
calismamizda gebenin fenotipik 6zellikleri, obstetrik dyki
ve ailede diyabet &ykisu ile birlikte; beslenme aligkan-
liklarinin GDM veya GGiIT riski ile yakindan iliskili oldugu
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sonucuna vardik. Gebenin yasi, daha 6nce gebe kalma-
mis olmasi ve gebelik ncesi VKi'nin yiiksek olmasi; ayri-
ca gunlik protein, karbonhidrat ve yag tiketimi GDM ile
iliskili dnemli risk faktorleri iken; gebenin yasi, daha dnce
iri bebek dogurmus olmasi, halen sigara kullaniyor ol-
masi ve giinliik protein tiketiminin GGIT icin &nemli risk
faktorleri oldugunu saptadik. GinimUizde popdler olan
yUksek proteinli beslenme modeli gz dniine alindiginda;
yliksek protein aliminin hem GDM hem de GGIT acisin-
dan risk faktorl olarak belirlenmis olmasi dikkat cekicidir.

Calismamizdan ¢ikan sonuglar; kadinlarin gebelik dnce-
sinde fazla kiloluluk ya da obeziteden kaginmalari, sigara
kullanmamalar ve erken yasta gebe kalmalari yoninde
egitilmelerinin GDM riskini azaltmak agisindan yararli ola-
cagini dustindirmektedir.

Sonug olarak GDM kadar “OGTT'de sadece bir degerin
yiksek bulundugu” GGIT de gebe ve fetus icin &nemli
bir saglik sorunu olarak gériilmeli, GDM agisindan yiksek
riskli gebelere saglikli yasam ve dengeli beslenme konu-
sunda egitim ve destek verilmelidir.
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OZET

Amag: Bu calismada amacimiz okul éncesi astimli ¢ocuklarda
yatmadan &nceki son beslenme saati, uykuda beslenmeleri,
gece yatma saati, sabah kalkma saati ve sosyal cevresi ile ilgili
faktorlerin Ust solunum yolu semptomlari ve astim kontroli Gzer-
ine etkilerini arastirmaktadir.

Gereg ve Yontem: Calisma, okul éncesi astimli cocuklar ile ben-
zer cinsiyet, yas dagilimina sahip saglkli cocuklarda yapildi.

Bulgular: Calisma gurubuna 103'G (%47,5) astim, 114'G (%52,5)
saglikli olmak tizere 217 ¢ocuk alindi. Gece yatmadan énce son 2
saat icinde beslenme sikligi astimli cocuklarda %47,6 iken saglikli
cocuklarda %82,5 idi (p<0,001). Astimli cocuklarda yatmadan 0-2
saat icinde beslenme ile ses kisikligi (r=0,429, p=0,001), horlama
(r=0,430, p=0,001), burun akintisi (r=0,429, p=0,001) ve burun
tikanikligr (r=0,469, p=0,001) arasinda pozitif yonde korelas-
yon vardi. Saglikli cocuklarda ise yatmadan 0-2 saat arasinda
beslenme ile horlama (r=0,227, p=0,016) ve otit sayisi (r=0,294,
p=0,002) pozitif yonde korelasyon vardi. Kontrolsiiz astim igin
risk faktorleri cocuga anne diginda birinin bakmasi, cocugun sa-
bah ge¢ uyanmasi ve gece uyanma sikhigi idi.

Sonug: Okul 6ncesi astimli cocuklarda yatmadan 0-2 saat i¢inde
beslenme Ust solunum yolu semptomalarinda artisa neden ola-
bileceginden kaginilmalidir.

Anahtar Kelimeler: Astim, okul 6ncesi cocuk, uyku

ABSTRACT

Objective: In this study, our aim was to investigate the effects of
feeding habits such as the last feed before bedtime, feeding during
sleep, bedtime, waking time and factors associated with the social
environment on upper airway tract symptoms and asthma control.

Material and Method: The study was conducted on children
with preschool asthma and their age and sex matched healthy
children.

Results: The study group included 217 children, 103 of whom have
asthma and 114 were (52.5%) healthy. The frequency of feeding in
the last 2 hours before going to bed was 47.6% in children with
asthma and 82.5% in healthy children (p<0.001). In children with
asthma, there was a positive correlation between feeding within
0-2 hours before going to bed and hoarseness (r=0.429, p=0.001),
snoring (r=0.430, p=0.001), rhinorrhea (r=0.429, p=0.001) and na-
sal congestion (r=0.469, p=0.001). In healthy children, the same
positive correlation was detected with snoring (r=0.227, p=0.016)
and the number of otitis (r=0.294, p=0.002). Caregivers other than
mothers, the late awakening and the number of wake-ups during
night were determined as risk factors for uncontrolled asthma.

Conclusion: Not feeding in 0-2 hours before bedtime seems to
be advisable for asthmatic preschool children since it can cause
an increase in upper respiratory symptoms.

Keywords: Asthma, preschool children, sleep
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GiRiS

Astimda semptomlarin gece arttigi ve ataklarin da daha
cok gece oldugu bilinmektedir (1). Astimli hastalarda
gastrodzofageal refli (GER) dnemli bir komorbidite
olarak bildirilmektedir (2). Astimin gece kétllesmesin-
de hastaligin sirkadiyen &zellik gdstermesi, uykuda va-
gal tonusun artmasi, kortizol dizeyinin gece dismesi
ve astimin énemli bir komorbiditesi olan refliniin gece
kotulesmesi one slrtlen sebeplerden bazilandir (1, 2).
Saglikli cocuklarda yatmadan 6nce beslenme Gnerile-
bilse de astimli hastalarda semptomlara yol agabilece-
gi de bir gergektir (2, 3). Yatmadan hemen &énce beslen-
menin bir sakincasi da kalori aliminin artmasi ve azalmig
uyku sdresidir (4).

Astim semptomlarindaki ginlik degisim ve gece
semptomlari géz énlne alindiginda, astimli okul énce-
si cocuklarda gece yatma ve sabah kalkma saatlerinin
saglikli cocuklardan daha farkl olabilecegdi duslnule-
bilir. Bu hastalarda yatmadan hemen &nce beslenme
uyku kalitesini ve siresini de etkileyebilir. Beslenme ve
uyku sirkadiyen ritmi etkileyebildigi gibi astim semp-
tomlarini da etkileyebilir. Bildigimiz kadari ile astimli
okul &ncesi cocuklarin gece uyuma saati, sabah uyan-
ma saati, gece uyumadan dnceki son beslenme zamani
gibi tutum ve davraniglarn ile Ust solunum yolu semp-
tomlar ve astim kontrol dizeyinin arasindaki iliskinin
degerlendirildigi bir calisma yoktur.

Bu calismada amacimiz astim tanili okul dncesi ¢ocukla-
rin uyku ve gece beslenme aliskanliklari ile Gst solunum
yolu semptomlari arasindaki iligkiyi ve bu faktorlerin astim
kontrol diizeyine etkisinin degerlendirilmektir.

GEREC VE YONTEM

Calismaya Istanbul Tip Fakiiltesi, Cocuk immiinolojisi ve
Alerji Hastaliklan Bilim Dali'ndan astim tansi ile izlenen ve
dlzenli kontrol edici tedavi alan 5 yas ve alti cocuklar alindi.
Kontrol grubu olarak Cocuk Saghgi izlem Poliklinigi'nden
takipli altta yatan herhangi bir kronik hastaligi olmayan co-
cuklar ve hastane calisanlanimizin saglikli cocuklari alindi. Ey-

Tablo 1: Son dért haftalik astim kontrol duizeyi (5)

[Gl 2019 ve Kasim 2019 tarihleri arasinda prospektif kesitsel
bir arastirma olarak yapildi. Calismanin Etik onam, istanbul
Universitesi istanbul Tip Fakultesi Etik Kurulundan alindi (Ta-
rih: 24.04.2019, No: 667).

Dahil edilme kriterleri

Caligsmaya 5 yas alti astim tanisi ile takipli veya yeni tanisi
konan ve calismaya katilmaya riza gosteren ailelerin ¢o-
cuklar alind.

Dislama kriterleri

Altta yatan astim disinda kronik hastaligi olanlar (kistik
fibrozis, bronkopulmoner displazi, primer siliyer diskinezi,
primer immin yetmezlik, kardivaskiler hastalik ve obli-
teran bronsiolit vb.), obezitesi olanlar (vicut kitle indeksi
(VKI) >95 persantil ve tartisi >97 persantil), kronik ilac kul-
lanimini gerektirecek hastaligi olanlar, okur yazar olmayan
veya anketi cevaplayabilecek dizeyde Tirkge bilmeyen
hastalar calisma digi birakildi.

Astim tanisi, kontrol edici tedavi baslama endikasyon-
lari ve son dort haftalik kontrol dizeyi uluslarasi rehber
GINA (Global Initiative for Asthma 2019) kriterlerine
gore degerlendirildi. Kontrol duzeyinin degerlendiril-
mesi son dort haftada glindiz semptomlari, aktivite ki-
sitlamasi, semptom giderici ilag ihtiyaci, astima bagh
gece Oksurigu veya gece uyanmasi degerlendirilerek
yapildi. Higbiri yok ise kontrol altinda olarak degderlen-
dirildi (GINA 2019, Tablo 1).

Verilerin toplanmasinda ¢ocuklarin yasi, giincel tarti ve
boyu, kardes sayisi, cocugun bakimini kimin verdigi,
anne sitl ile beslenme siresi ve ek gida baslama yas,
gece yatmadan dnceki son beslenme zamani, gece yat-
ma saati, sabah kalkma saati ve uyku siresi, uykuda bes-
lenme sayisi, horlama, burun akintisi, burun tikanikhg,
doktor tanili otit gecirme dykusl, son dort hafta icin as-
timin tam kontrol altinda olup olmadigi ile ilgili sorulan
iceren anket formu hazirlandi. Pilot uygulama olarak an-
ket formu rastgele secilen 20 hasta annesine doldurtul-
du ve sorularin anlasilabilir oldugu gorildi. Tim anket
formlan birimimizde cocugun annesi tarafindan goézetim
altinda dolduruldu.

Kontrol Kismen Kontrol
Son 4 haftada, cocukta bu bulgular oldu mu? E H kontrol altinda
altinda <
altinda degil
Haftada birden fazla, birkag dakikadan uzun stiren glindiiz
semptomlari
Astima bagli herhangi bir aktivite kisitlamasi (Diger ¢cocuklara
gore daha az oynuyor/ kosuyor, diger cocuklara gore daha kolay Hicbiri 1-2 tanesi  3-4 tanesi

yoruluyor)
Haftada 1'den daha sik semptom giderici ilag ihtiyaci
Astima bagli gece okslrligu veya gece uyanmasi

E: evet, H: hayir
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istatistiksel inceleme

Istatistiksel analiz icin SPSS paket programi 23.0 (IBM Corp.
Released 2015. IBM SPSS Statistics for Windows, Version
23.0. Armonk, NY.) kullanildi. Kategorize olan verilerin kar-
silastinlmasinda Pearson chi-Square test veya Fisher's exa-
ct test kullanildi. Strekli degiskenler icin dagilimin normal
olup olmadigini degerlendirmek icin Kolmogrov Smirnov
testi ve Shapiro Wilks testi ile skewness- kurtosis kullanildi.
Normal dagilim gortermeyen verilerin karsilastinlmasinda
nonparametrik testler (Kruskall -Wallis veya Mann Whitney
U testi) kullanildi. Strekli degiskenlerden normal dagilim
gostermeyenler medyan ve ceyrekler arasi aciklik (interqu-
artile range, IQR) veya range (maksimum-minimum) olarak
verildi. Uykudan énce ve uyku sirasinda beslenme aligkan-
liklari, yatma-kalkma saatleri, uyku stresi bunu etkileyen
sosyal faktorler ile Ust solunum yolu semptomlari arasinda-
ki iliski yas kontrollG parsiyel korelasyon analizi ile deger-
lendirildi. Kontrolstiz astim risk faktorlerini belirlemek igin
lojistik regresyon analizi yapildi. Istatistiksel anlamlilik icin
p<0,05 olarak kabul edildi.

BULGULAR

Calismaya astim grubunda 103 (55 erkek, 48 kiz), saglikl ¢co-
cuk grubunda 114 (57 erkek, 57 kiz) olmak Gzere toplam 217
cocuk alindi. Astimli ve saglikli cocuklarda medyan yas 2 yil
idi, her iki grup arasinda cinsiyet, anne egitim dlzeyi, kardes
sayisi, krese gitme, anne sltl alma agisindan bir fark yoktu.
Astimli cocuklarda glindizleri cocuda annenin bakim veri-
yor olmasi anlamli olarak daha ytksekti (p<0,001 ). Astmli ve
saglam ¢ocuklarin &zellikleri Tablo 2'de verilmistir.

Astimli ¢cocuklarda saglikli cocuklara gére horlama, bes-
lenme sonrasi ses kisikligi, Oksurik, burun tikanikligi,
burun akintisi sikayeti anlamli olarak daha fazla idi. As-
timli cocuklarin gece yatmadan dnceki son iki saat icinde
beslenme sikligi daha dusik, gece yatma saati daha geg,
sabah uyanma saati daha erken, gece uyku streleri daha
kisa ve uyanma sikhgr da anlamli olarak daha fazla idi.
Cocuklarin uyku dizenleri, uyku ile iliskili beslenme alis-
kanliklariile Gst solunum yolu semptomlarinin sikliklarinin
karsilastinlmasi Tablo 3'te verilmistir.

Astimli cocuklar gece beslenme aligkanliklar agisindan
kendi aralarinda karsilastinldiklarinda; gece yatmadan
onceki son iki saat icinde beslenenlerde ses kisikligi
(p<0,001), horlama (p<0,001), burun akintisi (p<0,001),
burun tikanikhigr (p<0,001) anlamli olarak daha fazla idi.
Saglikli cocuklar kendi aralarinda karsilastinldiklarin-
da ise bu sekilde beslenenlerde uyku siresi daha uzun
(p=0,012), horlama (p=0,004), burun akintisi (0,040) ve
gece boyunca en az bir kez ek olarak beslenme (p=0,002)
sikhidr daha fazla idi; gece yatmadan dnce beslenenlerin
yas! daha kicuktl (p<0,001). Astimli ve saglam cocuklarin
yatmadan 6nceki son beslenme saatlerine gére uyku du-
zenleri, uyku ile iligkili beslenme aliskanliklar ve Ust solu-
num yolu semptom sikliklarn Tablo 4'te verilmistir

Tablo 2: Astimli ve sagdlikli cocuklarin sosyal
ozelliklerinin karsilastinimasi

Astimli Saglikh
n=103 n=114

Yas, medyan, (IQR) yil 2 (1-3) 2(1-3) 0,977
Erkek cinsiyet, n (%) 55 (53,4) 57 (50) 0,617
Annenin egitim
durumu n (%)

llkégretim mezunu 48 (46,6) 46 (40,4) 0,352

lIkégretim tzeri 55(53,4) 68 (59,6)
Gunduzleri cocugun
bakildigi yer

Kres 7 (6,8) 14 (12,3) 0,172

Kendi evi 96(93,2) 100 (87,7)
GUnduzleri bakim <0,001
veren kisi

Anne 82 (79,6) 55(48,2)

Anne digsinda 21(20,4) 59 (51,8)
Kardes sayisi, 2(1-3) 2(1-2) 0,446
medyan, (IQR)
Ailedeki fert sayis, 5 (4-6) 5 (4-6) 0,953
medyan (IQR)
Toplam anne situ 12 (6-22) 12 (7-15) 0,362

alma (ay), medyan,
(IQR)

IQR: interquartile range (25-75p)

Astimli ¢ocuklarda gece yatmadan &nce son iki saat
icindeki beslenme ile; horlama, burun tikanikligi, burun
akintisi, ses kisikhdr arasinda pozitif yonde korelasyon
saptandi. Saglikli cocuklarda ise bdyle bir iliski sadece
horlama ve otit sayisi icin bulundu (Tablo 5). Annenin
egitim dizeyi ile cocugun beslenme sekli arasinda bir
iliski saptanmadi.

Astimli hastalarda astim kontroliine ait verilerin de-
gerlendirilmesi

Astimli cocuklanin son dért haftalik astim kontrol diizeyi
degerlendirildiginde 30'unda (%29,1) astim tam kontrol
altinda, 40" (%38,8) kismi kontrold, 33'U (%32) ise kontrol
altinda degildi (Tablo 6). Kontrolsiiz grupta annenin ilko-
kul mezunu olmasi anlamli olarak daha fazla idi (p=0,017).
Ayrica kontrolsliz grubun gece yatma saatleri daha geg
(p<0,001) ve uyku slreleri daha kisa (p<0,001) idi.

Kontrolstiz astim ile uyku suresi (r=-0,686, p<0,001), ve
sabah kalkma saati (r=-0,452, p<0,001) arasinda negatif
korelasyon, gece yatma saati (r=0,444, p<0,001), gece
uyanma sayisi (r=0,236, p=0,016), annenin ilkokul mezunu
olmasi (r=0,276, p=0,005) giindizleri anne disinda birinin
bakim vermesi (r=0,272, p=0,005) arasinda ise pozitif yén-
de korelasyon saptandi (Tablo 7).
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Tablo 3: Cocuklarin uyku diizenleri ve uyku ile iliskili beslenme aliskanliklari ile Gst solunum semptomlarinin

sikliklarinin karsilastinimasi

Astiml Saglikh
n=103 n=114 P
Aksam yatma saati, medyan (IQR) 23:00 23:00 0,004
(22:30-23:59) (22:00-23:00)
Sabah kalkma saati, medyan (IQR) 08:00 09:00 0,002
(07:00-9:00) (08:00-09:00)
Uyku siresi, medyan (IQR) saat 09:00 10:00 <0,001
(08:00-10:00) (09:00-11:00)
Gece yatmadan 6nce son beslenme zamani n (%)
0-2 saat 49 (47,6) 94 (82,5) <0,001
>2 saat 54 (52,4) 20 (17,5)
Yatmadan dnce ne ile beslendigi

Kati veya yari kati (yogurt, muhallebi vb.) 33(67,3) 60 (63,8)

Sivi besin (inek sttd, anne sutd, formdla vb.) 16 (32,7) 34 (36,2) 0,676
Uykuda en az bir kez beslenme 43 (41,7) 46 (40,3) 0,835
Gece uyanma sayisi, medyan, IQR 1(0-1) 0 (0-1) <0,001
Horlama 0,001

Yok 46 (44,7) 77 (67,5)

Var 57 (55,3) 37 (32,5)

Beslenme sonrasi ses degisikligi <0,001

Yok 59(57,3) 1,6)

Var 44.(42,7) 21 (18,

Beslenme sonrasi 6ksirlk, hinlti <0,001

Yok 71 (68,9) 102 (89,5)

Var 32 (31,1) 12 (10,5)

Burun akintisi <0,001

Yok 35 (34) 81 (71,1

Var 68 (66) .

Burun tikanikhd <0,001

Yok 24 (23,3) 78 (68,4)

Var 79 (76,7) 36 (31,6)

Otit sayisi 0 (0-0) 0 (0-1) 0,122

IQR: Interquartile range (25-75p).

Kontrolstiz astim i¢in annenin ilkokul mezunu olmasi,
glindlzleri ¢cocuga anne disinda birinin bakmasi, gece
uyanma sayisi ve sabah kalkma saatinin ge¢ olmasi risk
faktorleri olarak belirlendi. Kontrolsiiz astim icin regres-
yon analizi Tablo 8'de verilmistir.

TARTISMA

Bu calismada okul dncesi astimli cocuklarin uyku dizen-
lerinin, uyku ile ilgili beslenme aligkanliklarinin ve sosyal
ozelliklerinin Ust solunum yolu semptomlari ile iliskisi,
benzer yas ve cinsiyetteki saglikl cocuklarla karsilastir-
larak incelendi. Okul dncesi astimli hastalarda horlama,
burun tikanikhidi, burun akintisi, ses degisikligi daha fazla;
gece yatmadan son iki saatteki beslenme sikligi saglik-
Il cocuklara gore daha dustk idi. Astimli hastalarin gece

yatma saatleri daha geg, sabah uyanma saatleri daha er-
ken ve toplam uyku sureleri de daha kisa idi. Gece yat-
madan &nce son iki saat icindeki beslenme aliskanhg ile
solunum semptomlari arasindaki iliski incelendiginde, as-
timl cocuklarda burun akintisi, burun tikanikhigr, horlama,
ses kisikligi ile, saglikh ¢ocuklarda ise horlama ve geci-
rilmis otit sayisi ile pozitif yonde iliski oldugu gosterildi.
Ayrica annenin ilkokul mezunu olmasi, cocuga giunduzleri
anne disinda birinin bakim vermesi, gece uyanma sayisi
ve sabah kalkma saatinin ge¢ olmasi astim kontroliin, et-
kileyen risk faktorleri olarak belirlendi.

Fizyolojik ve hucresel fonksiyonlarin 24 saatlik déngi
halinde duzenlenmesi sirkadiyen ritim olarak adlandi-
rlmaktadir. Sirkadiyen ritim uyku-uyaniklik déngusini
senkronize etmenin yani sira hastaliklarin patogenezi
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Tablo 4: Cocuklarnin gece yatmadan &nce son beslenme saatine gére uyku diizenleri ve uyku ile iliskili beslenme
aligkanliklari ile Ust solunum semptom sikliklarinin karsilastirimasi

Tani
Saglikh Astimli
Son beslenme zamani Son beslenme zamani
0-2 saat > 2 saat 0-2 saat > 2 saat
n=94(%) n=20(%) P n=49(%) n=54(%) P
Yas, medyan, IQR 2 (1—3) 2(1-4) <0.001 2(1-3) 3,5(2-5) 0,352
Ses kisikhig Yok 5(79,8) 18 (90) 0,359* (34 7) 42 (77,8) <0,001
Var 9(20,2) 2(10) 2 (65,3) 12 (22,2)
En az bir kez gece Yok 50 (53,2) 18 (90) 0,002 27 (55,1) 33(61,1) 0,537
beslenme Var 44.(46,8) 2(10) 22049  21(389)
Horlama Yok 58 (61,7) 19 (95) 0,004 11 (22,4) 35 (64,8) <0,001
Var 36 (38,3) 1(5) 38 (77,6) 19 (35,2)
Burun tikanikhd Yok 61 (64,9) 17 (85) 0,079 1(2) 23 (42,6) <0,001
Var 33(35,1) 3(15) 48 (98) 31(57,4)
Burun akintisi Yok 63 (67) 18 (90) 0,040 6(12,2) 29 (53,7) <0,001
Var 31(33) 2(10) 43 (87,8) 25 (46,3)
Otit sayisi, medyan, 0 (0-0) 0(0-1) 0,689 0(0-1) 0(0-1) 0,312
IQR
Gegirilmis otit Yok 72 (76,6) 16 (80) 0,742 36 (73,5) 30 (55,6) 0,058
Var 22 (23,4) 4 (20) 13 (26,5) 24 (44,4)
Yatma saati 23:00 23:00 0,278 23:00 23 0,172
(22:00-23:00) (22:00-23:00) (22:30-23:49) (22:00-23:59)
Uyanma saati 09:00 08:00 0,140 08:00 08:00 0,208
(08:00-09:00) (07:00-09:00) (07:00-09:00) (07:00-08:00)
Uyku stresi, medy- 10 (9-11) 9 (9-10) 0,012 10 (9-11) 10 (9-10) 0,465
an (IQR) saat
Gece uyanma sayisl, 0 (0-1) 0 (0-1) 0,462 1(0-1) 0 (0-1) 0,311

medyan, IQR

IQR: Interquartile range (25-75p).*Fisher testi yapildi.

ve siddetinde de énemli bir rol oynar. Bu hastaliklardan
biri de astimdir. Bu nedenle astimli hastalarda sirkadiyen
ritmin strdirdlebilmesi hastaligin kontrolu Gzerine etkili
olmaktadir. Sirkadiyen ritmin en énemli dizenleyicisinin
1stk oldugu distinildiginde uyuma saatinin geg¢ olmasi
sirkadiyen ritmi etkileyebilmektedir (1, 6).

Bes yas ve alti saglikli ¢cocuklarda uyku aliskanhid olustur-
mak icin ninni sdyleme, kitap okuma, masaj, dis fircalama
ve beslenme gibi aktiviteler yapilmaktadir. Bunlar arasinda
ozellikle uyku 6ncesi beslenme cocuklarda sikga bagvuru-
lan bir ydntemdir (3). Yatmadan hemen 6nceki beslenme ile
fazla kalori alinmasi uyku stresinin kisa olmasina yol agmak-
tadir (7). Bu nedenle uyku dncesi beslenmede anne siti
veya sivi iceridi fazla olmayan besinler, fazla kalori alimina
yol agmayacak saglikli atistirmaliklar énerilmektedir (8).

Aclik ve uyku sirkadiyen ritmin Uzerine etkili ve birbiri ile
iliskili olan streclerdir (9). Hayvan deneyleri sirkadiyen ri-
tim bozulmasi ve uyku yoksunlugunun enerji ve aclik be-
lirtilerini etkileyebilecedini gostermistir (10). Bu bulgulara
paralel olarak toklugun uykuya gecise katkida bulundu-
Ju dusinuldiginde, ozellikle beslenme gereksiniminin
ve beslenme sikliginin arttigr erken bebeklik déneminde
yatmadan dnce beslenmenin uykuyu arttirici etkisi olabilir.
Ancak yatmadan hemen dnce beslenme tarti artigi, uyku
slresinin yetersiz olmasi ve ozellikle fazla sivi iceren besin-
ler alinmigsa uykunun miksiyon ihtiyaci nedeni ile kesilmesi
gibi sorunlara da neden olabilmektedir (7). Bu sebeplerle
saglikli cocuklarda uykuya hazirlik aktivitesi olarak onerilse
de astimli hastalarda solunum yolu semptomlarinda artisa
neden olabilecedi g6z dniinde bulundurulmalidir.
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Tablo 5: Cocuklarda gece yatmadan dnce son 2 saat icindeki beslenme ile st solunum yolu semptomlar arasinda

korelasyon analizi

Astimh Saghkl
n=103 n=114

Yas Horlama Burun Burun Otit Ses  Horlama  Burun Otit Burun Ses
kontroliinde akintisi  tikanikhgr sayisi  kisikhig tikanikhg@r  sayisi  akintisi  kisiklig
degiskenler
Yatmadan r 0,430** 0,429** (,469** AD 0,429** 0,227* AD 0,294**  AD AD
0-2 saat
icinde p 0,001 0,001 0,001 0,001 0,016 0,002
beslenme
Yatma saati r AD AD AD AD AD 0,189* 0,226 AD AD  -0,226*

o) 0,044 0,016 0,016
Kalkma r AD AD AD AD AD AD AD AD AD AD
saati

P
Gece uyku r AD 0,231* AD AD AD AD -0,230* AD -0,192 AD
sures| P 0,020 0,014 0,041
Gece r AD AD AD AD AD 0,190* AD AD AD AD
beslenme 0,044
Geceuyan- r AD AD AD AD AD AD AD 0,235* AD -0,201
ma sayisl b 0,012 0,033

AD: Anlamli degil, r: korelasyon kat sayisi, *korelasyon seviyesi 0,05 seviyesinde anlamli, **korelasyon seviyesi 0,01 seviyesinde anlamli

Not: Istatistiksel anlamli degerler koyu renk ile gésterilmistir.

Gece astimin kétulestigi bilinmektedir. Klinik olarak da as-
tim alevlenmelerinin cogu sabaha karsi saat 04:00 sularinda
olmaktadir. Bu da astimin sirkadiyen ritim géstermesinden
kaynaklanmaktadir (1, 6). Hatta alerjik rinit, atopik dermatit
gibi diger hastaliklarin da sirkadiyen ritim gosterdigi bildi-
rilmektedir (11). Astimin bu 6zelligi goz 6niine alindiginda
bu hastalarin gece yatma-sabah kalkma saatleri, uyku si-
releri ve gece uyanma sayilarinin saglikl cocuklardan daha
farkli olmasi beklenen bir sonuctur. Ayrica astimda kulla-
nilan glukokortikoidler ve beta, agonistlerin de sirkadiyen
ritmi etkileyebilecedi bildirilmistir (12, 13). Gece yatma-sa-
bah kalkma saatleri, aglik-tokluk gibi stirecler de dogrudan
sirkadiyen ritim Uzerine etkili oldugundan astimli hastalar-
da sirkadiyen ritmin desenkronize olmasi da bir kisir don-
gl yaratarak semptomlarin daha da k&tilesmesine sebep
olabilir (6). Calismamizda kontrolstiz astim icin risk faktori
olarak belirledigimiz sabah uyanma saati ve gece boyu
uyanma sikligi hastaligin kontrolinin sirkadiyen ritim ile
iligkili oldugunu dustindirmektedir.  Astimi kontrol altin-
da olmayan ¢ocuklarda gece semptomlari nedeni ile uyku
dlzeninin bozulmasi sirkadiyen ritmi kesintiye ugrayabilir,
bununla birlikte astimli cocuklardaki biyolojik saatin isleyisi
saglikli cocuklardan daha farkli olabilir.

Astimin kendisinin sirkadiyen bir ritim godstermesi ve
kontrol altinda olmamasi nedeni ile sirkadiyen ritmin bo-
zulmasi, bozulan sirkadiyen ritmin astim kontroliini daha

da olumsuz etkilemis olabilecedi gorisliine dayanarak
astimli hastalarda tedavinin zamanlamasi ve sirkadiyen
ritmin senkronizasyonunun strdirilmesinin dnemi dikkat
cekmektedir (6, 14). Bu nedenle ritim lzerine dogrudan
etkili olabilecek aclik-tokluk, karanlik-aydinlik maruziyeti
sebebiyle gece yatma ve sabah kalkma saatleri astimli
hastalarda semptom kontroliinde daha dnemli olabilir.

Calismamizda astimli grupta gece yatmadan son iki saat
onceki beslenme sikligr daha az olmasina ragmen burun
akintisi, burun tikanikhigi ve horlama gibi sikayetler daha
fazla saptandi. “Tek hava yolu, tek hastalik” kapsaminda
bir blitinin pargasi olarak astimli hastalarda bronsiyal
asin duyarhliga cogunlukla Gst solunum yollarindaki agir
duyarlihigin da eslik etmesi ve st solunum yolu semptom-
larina egdilim olmasi, ek olarak alerjik rinitin astim komor-
biditesi olarak eslik edebilme olasiligi astimli cocuklarda
bu semptomlarin daha fazla gérilmesine neden olabilir
(15, 16). Gece yatmadan 6nceki beslenme sikliginin as-
timli cocuklarda daha distk olmasinin en édnemli sebebi
astimli hastalarimizin annelerine beslenme konusunda
egitim vermemizdir.

Astimli cocuklarda GER'ye sik rastlanmakla birlikte iki
hastalik arasindaki nedensellik tartigmalidir (17). Reflu-
nln vagal uyar yaparak bronkospazmi tetikleyebilecegi
gibi astimda akcigerlerdeki havalanma artisi ve kullanilan
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Tablo 6: Astim kontrol dizeyine gére astimli cocuklanin 6zelliklerinin karsilastiriimasi

Son dért haftalik astim kontrol diizeyi

Tam kontrol Kismi kontrol Kontrolsiiz
n= 30 n=40 n=33 P
Cinsiyet n (%) Erkek 15 (50) 22 (55) 18 (54,5) 0,906
Kiz 15 (50) 18 (45) 15 (45,5)
Yas, medyan (IQR) 1(1-2,5) 2(1,5-3) 2(1-4) 0,038
yil
Anne egitim ilkégretim 10 (33,3) 16 (40) 22 (66,7) 0,017
dizeyi n (%)
ilkégretim Uzeri 20 (66,7) 24 (60) 11 (33,3)
Cocuga Anne disinda 7 (23,3) 2 (5) 12 (36,4) 0,004°
glinduzleri bakan
kisi n (%)
Anne 23(76,7) 38 (95) 21 (63,6)
Ek gidaya 6 (4-6) 6 (6-6) 4 (2-6) 0,469
baglama zaman;,
medyan (IQR), ay
Toplam anne 11,5 (6-14) 8 (5-18) 15 (7-24) 0,062
st alma slresi,
medyan (IQR) ay
Yatmadan onceki 0-2 saat 12 (40) 21 (52,5) 16 (48,5) 0,580
beslenme n (%)
> 2 saat 18 (60) 19 (47,5) 17 (51,5)
Yatma saati, 22:30 22:00 23:59 <0,001¢
medyan (IQR) (22:00-23:00) (22:00-23:59) (23:00-23:59)
Kalkma saati, 08:00 09:00 07:00 <0,001¢
medyan (IQR) (07:00-08:00) (08:00-10:00) (07:00-08:00)
Gece uyku suresi, 09:30 09:00 07:00 <0,001¢

medyan (IQR)
saat

(08:30-10:00)

Gece uyanma 0 (0-1)
sayilari, medyan

(IQR)

Gece beslenme
sayilari, medyan

(ICR)

1(0-1)

(09:00-11:00) (07:30-08:00)

0(0-1) 1(0-2) 0,055

0(0-1) 0(0-1) 0,083

IQR: Inter quartil range (25-75p), a:tam kontrolli ve kismi kontrollt arasinda,al:tam kontrolli ve kontrolstiz grup arasinda, b:kismi kontrollt
ve kontrolstiz grup arasinda, c:her l¢ grup arasinda,d:kontrolsiiz grup ile diger ikisi arasinda

ilaclar refliyl kolaylastirabilmektedir (2). Cocuklarda ref-
[Gnln solunumsal sikayetlerle ortaya cikmasi yasa bagl
degismektedir. St ¢cocuklarinda stridor ve apne, laringo-
malazi gibi sorunlara neden olabilirken daha biyiklerde
otit, sinlzit, lenfoid hiperplazi, ses kisikhgi, vokal kord
nodull, astim ve/veya larenjit gibi semptomlara ve klinik
tablolara sebep olabilir. Ancak yagamin ilk yillarinda fizyo-
lojik refli de olabilir. Yagsam tarzi degisiklidi, kilo vermek,
yatmadan dnce son 3 saat icinde beslenmekten kaginmak
gibi onlemlerin refliyd azalttigi randomize kontrolli calis-

malarda gosterilemese de rehberlerde yerini almistir ve
semptomlarin kontroline faydali olabilecegini distnil-
mektedir (18). Tum bu bilgiler 1s1ginda gece yatmadan
once beslenme konusunda hastalar bireysel olarak de-

Gerlendirilmeli ve buna gore karar verilmelidir.

Kontrolsiiz astim i¢in ¢ocuga anne diginda birinin bakim
vermesi risk faktori olarak saptandi. Bu durum annenin di-
stk egitim seviyesi ile iliskili olarak dustik saglik okur yazar-
igina bagdl olabilir. Astimin distk sosyoekonomik diizey




) Astimli cocuklarda
Istanbul Tip Fakiltesi Dergisi ® J

Tablo 7: Kontrolsiiz astim icin korelasyon analizi

beslenme ve uyku
Ist Faculty Med 2021,84(3):386-95

Degiskenler Kontrolsiiz Kardes Annenin Giindiz Horlama Burun Burun Yas
astim sayisl ilkokul  anne disin- tikanikhgr  akintisi
mezunu  da birinin
olmasi bakmasi
Kontrolsiiz r AD AD 0,276** 0,272** AD AD AD AD
astim p 0,005 0,005
Yatmadan 0-2 r AD AD AD -0,289**  0,426** 0,479** 0,437** AD
saatiginde 0,003 0,001 0,001 0,001
beslenme
Yatma saati r 0,444 AD AD AD AD AD AD 0,232*
P 0,001 0,019
Kalkma saati  r -0,452** AD AD -0,301** 0,221* 0,198* 0,195* AD
P 0,001 0,002 0,025 0,045 0,048
Gece uyku r -0,686** AD AD -0,358** AD AD 0,251*  -0,206*
siresi b 0,001 0,001 0,011 0,037
Gece r AD AD AD AD AD AD AD -0,883**
beslenme b 0,001
Gece uyanma r 0,236* AD AD AD AD AD AD AD
sayisl b 0,016

AD: Anlamli degil, r: korelasyon kat sayisi, *korelasyon seviyesi 0,05 seviyesinde anlamli**korelasyon seviyesi 0,01 seviyesinde anlamli

Not: istatistiksel anlamli degerler koyu renk ile gésterilmistir.

Tablo 8: Kontrolsiiz astim icin regresyon analizi

B S.E. Wald Sig. Exp(B) % 95 GA icin EXP(B)
Alt Ust

Yatmadan 0-2 saat icinde beslenme 0,690 0,614 1,263 0,261 1,993 0,599 6,636
Kalkma saati 0,000 0,000 11,137 0,001 1,000 0,999 1,000
Yatma saati 0,000 0,000 0,115 0,734 1,000 1,000 1,000
Gece uyanma sayisi 1,081 0,332 10,593 0,001 2,948 1,537 5,653
Yas 0,086 0,388 0,049 0,824 1,090 0,509 2,333
Annenin ilkokul mezunu olmasi 1,561 0,613 6,485 0,011 4,764 1,433 15,840
Cocuga giinduzleri anne disinda 1,954 0,831 5,531 0,019 7,058 1,385 35,969
birinin bakmasi

Gece beslenme sayisi 0,156 0,934 0,028 0,867 1,169 0,187 7,292
Sabit 7,364 4,012 3,369 0,066  1578,189

GA: Glven araligi
Not: Istatistiksel anlamli degerler koyu renk ile gésterilmistir.

ve fakirlikle iliskisi bilinmektedir, 6zellikle buyik sehirlerde
bu durum belirgindir (19). Calismamizda astimli cocuklarin
annesi tarafindan bakilma sikligr yiksek bulunsa da, ézel-
likle kontrolstiz astimli olanlarda evde annesi tarafindan
bakilma sikhigr distik bulundu. Bu grupta annenin ilkokul
mezunu olma orani da daha yuksekti, bu da annelerin eko-
nomik sebeplerle calisiyor olabilecedini dustindurdu.

Anne sitl alma, kardes sayisi, krese gitme gibi dolayli
olarak enfeksiyon gecirme ile ilgili degiskenlerin astimla
iligkisi tartismalidir. Eski calismalarda kardes sayisinin fazla
olmasi nedeniyle erken yasta daha fazla enfeksiyon ge-
ciren cocuklarda astimin daha az gérilebilecegini isaret
etmisken son bilgiler bunun tersini géstermistir (20, 21).
Anne sitl ile beslenme erken dénemde higilti epizotlarini
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azaltir ancak persistan astim gelisimini dnlemedigi kabul
edilmektedir (5, 22).

istisnai birkac durum disinda ilk 6 ay sadece anne siiti
ile beslenme ve sonrasinda iki yasina kadar anne situ ile
beslenme astim gelisiminden bagimsiz tim ailelere 6ne-
rilmelidir. Calismamizda astimli ve saglikli cocuklarda kar-
des sayilari ve toplam anne siti ile beslenme zamanlarn
astimli ve saglikli cocuklarda benzer, ek gidaya baslama
zamani astimli hastalarda daha erkendi.

SONUC

Sonug olarak calismamizda okul éncesi astimli hastalarda
gece uykudan 6nceki son iki saat icinde beslenme ile burun
tikanikhig, burun akintisi, horlama, ses degisikligi gibi Ust
solunum yolu semptomlar arasinda bir iligki oldugu gos-
terilmistir. Ayrica sabah uyanma saatinin ge¢ olmasinin son
dort haftalik astim kontroline olumsuz etki edebilecegini
distindurdu. Astimli cocuklarin annelerine gece yatmadan
dnceki son iki saatte cocuklarini beslenmeme konusunda
gerekli egitimler verilmeli ve uyku aliskanliklari icerisinde yer
almamasi énerilmelidir. Cocuk hekimleri astimli cocuklarda
gece semptomlarini sorgularken gece yatis saati ile birlikte
son beslenme saatini de mutlaka g6z éniine almalidir.
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BZET

Amag: Calismanin amaci, ¢ocukluk caginda sik karsilagilan ve
okul basarisini etkileyen bir durum olan bilissel gerilik bulgulari
nedeniyle saglik kuruluna bagvuran hastalarin anemi, vitamin ek-
sikligi ve tiroid fonksiyon bozuklugu ile bilissel durumlari arasin-
daki iligkiyi aragtirmaktir.

Gereg¢ ve Yéntem: Calismada Ocak 2016-Haziran 2018 tarihleri
arasinda bilissel gerilik bulgular nedeniyle ikinci basamak devlet
hastanesi saglik kuruluna basvuran 71 cocuk hastanin serum vita-
min B12, ferritin degerleri, hemogram ve tiroid fonksiyon testleri
geriye donuk olarak degerlendirildi.

Bulgular: Kayitlarina ulasilan 71 hastanin %35,2'si (n=25) kiz;
%64,8'i (n=46) erkekti. Yas ortalamasi 11,5+2,1'di. Hastalarin
%9'unda demir eksikligi tespit edildi. %53,5'inde vitamin B12
dlzeyi normal bulunurken diger yarisinda cesitli derecelerde
eksiklik oldugu gorildi. Hicbir hastada tiroid fonksiyon bozuk-
lugu tespit edilmedi. Her iki cinsiyette de vitamin B12 (p=0,2) ve
ferritin (p=0,6) dlzeyleri acisindan anlamli fark olmadigi géril-
di. Olgulann 16 (%22,5)'sinda normal zekéd puani tespit edildi.
Vitamin B12 eksikligi olan hastalarin (n=33) 8'inde hafif derecede
zeka geriligi, 19 hastada sinir ve donuk zek3, 6 hastada ise normal
zeka puani tespit edilmisti. Eksiklik olmayan 38 hastanin 10'unda
zeké seviyesi normalken 28'inde en az bir diizeyde zeka gerili-
gi mevcuttu. Vitamin B12 eksikligi olan hastalar ile normal olan
hastalarin zekd puanlan karsilastinldiginda anlamli fark tespit
edilmedi (p=0,13). En az bir seviyede zeka geriligi olan ve zeka
puani tamamen normal olan hastalar arasinda karsilagtirma yapil-
diginda ise vitamin B12 ve ferritin seviyeleri acisindan anlamli fark
bulunmadi (p=0,2; p=0,9).

ABSTRACT

Objective: The aim of this study is to investigate the relation be-
tween anemia, vitamin deficiency, thyroid dysfunction, and the
cognitive status of patients admitted to the medical board due
to symptoms of cognitive retardation, a condition that is com-
mon in childhood and affects school success negatively.

Materials and Methods: In this study, between January 2016-
June 2018, serum vitamin B12, ferritin, hemogram and thyroid
function tests of 71 pediatric patients, who were found to have
had cognitive deficiencies and were admitted to the secondary
level state hospital to obtain a medical committee report, were
assessed retrospectively.

Results: Among 71 children included in the study, 35.2% (n=25)
were female and 64.8% (n=46) were male. Mean age was
11.5+2.1. Iron deficiency was detected in 9% of them. While
53.5% of them had normal vitamin B12 levels, the remaining had
various degrees of vitamin B12 deficiencies. Thyroid dysfunction
was not detected in any patient. There was no significant dif-
ference in vitamin B12 (p=0.2) and ferritin (p=0.6) levels in both
genders. Normal intelligence score was obtained in 16 (22.5%)
of all cases. Mild mental retardation was detected in 8 of the
patients with vitamin B12 deficiency, borderline cognitive dys-
function was detected in 19 patients and cognitive dysfunction
scores in 6 patients. While 10 of 38 patients without deficiency
had normal intelligence quotient scores, 28 had at least 1 level
of mental retardation. When the intelligence quotient of the pa-
tients with vitamin B12 deficiency and those with normal serum
vitamin B12 were compared, no significant difference was found
(p=0.13). There was no significant difference in vitamin B12 and
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Sonug: Bilissel gerilik tanisi konmadan hastalarin ilk muayenede
nutrisyonel vitamin ve mineral eksikligi ile anemi durumu deger-
lendirilip tedavi sonrasinda bilissel durumlar tekrar degerlendiril-
melidir.

Anahtar Kelimeler: Biligsel gerilik, vitamin B12, ferritin

ferritin levels when comparing patients with at least one level of
mental retardation and normal intelligence scores (p=0.2; p=0.9).

Conclusion: During the evaluation of the patients with cogni-
tive retardation, nutritional vitamin-mineral deficiency and ane-
mia status should be evaluated at the initial examination and
the cognitive status of the patients should be re-evaluated after
treatment.

Keywords: Cognitive dysfunction, vitamin B12, ferritin

GiRIiS

Gelisme geriligi genel anlamda; konusma-dil, isitme ya
da gbérme gibi iletisim, motor beceri, sosyal gelisim ve
biligsel gelisim alanlarindaki gecikme seklinde tanimlanir
(1). Gelisme geriligi yalnizca tek bir alanda sinirli olarak
ortaya ¢ikabilecegdi gibi, global olarak birden fazla alanda
da goruilebilir. Gelisme geriliklerinin erken yasta taninma-
siyla 6zel egitim, fizik tedavi, rehabilitasyon ve diger teda-
vi yaklagimlarinin zamaninda uygulanabilmesi, ¢cocugun
normal gelisimi yakalama sansi agisindan oldukga dnem-
lidir. Gelisme geriligi icin risk yaratan faktorler arasinda
maternal depresyon veya zihinsel hastalik, annede disik
egitim duzeyi, kursun intoksikasyonu, erken dogum &y-
kusl, erkek cinsiyet ve malnutrisyon (biyime geriligi ve
anemi) sayilabilir (2).

Gelisme geriliginin klinisyen tarafindan standardize edil-
mis araclarla degerlendirilmesi bu durumun saptanma
orani agisindan &nemli farklar yaratir. Ulkemizde gelisim
degerlendirmesinde sik kullanilan ve standardize edilmis
araclardan bazilar sunlardir: Gazi Erken Cocukluk Geli-
simi Degerlendirme Araci (GECDA), Erken Gelisim Ev-
releri Envanteri (EGE), Ankara Gelisim Tarama Envanteri
(AGTE), Denver-ll, Geligimi izleme ve Destekleme Rehbe-
ri (GIDR) (3, 4)

Gelisim alanlari arasinda sayilan bilissel gelisim; akil yi-
ritme, algi, bakis acisi, sezgiler, dikkat, hafiza, muhake-
me, problem ¢dzme gibi zihinsel slirecleri kapsamaktadir.
Bu basamaklarda gelisimin ¢esitli nedenlere bagli olarak
sekteye ugramasi sonucu 6 yastan kiglklerde biligsel
gelisim geriligi olarak tanimlanan durum, 6 yas sonrasin-
da ise zeké geriligi olarak tanimlanmaktadir (4, 5). Fetal
hayattan baslayarak bilissel ve zekd gelisiminde genetik
ve cevresel faktorlerin etkili oldugu kesin olarak bilinmek-
tedir. Etiyolojide organik nedenler olabilecegi gibi altta
yatan hicbir yapisal neden olmaksizin da biligsel gerilik ya
da zeka geriligi ortaya cikabilmektedir (5, 6).

Ulkemizde en sik kullanilan 3 bireysel zeka-gelisim deger-
lendirme test yontemi sunlardir:

1. Wechsler Bireysel Zeka Testi-Gézden Gegirilmis
Form (WISC-R) (Wechsler Individual Intelligence Test
Revised Form (WISC-R)): ilk &nce yetiskinlerde uygula-
nan bu test, cocuklar i¢in yeniden dizenlenmistir. Turk

cocuklarina uyarlamasi ise Savasir ve $Sahin tarafindan
1995'te yapilmistir. Test, 6—16 yas arasi ¢cocuk ve ergen
bireylerde zekéa dizeyini dlgmeye yonelik bir testtir. Kendi
icinde sozel ve performans olacak sekilde iki ana bélime
ayrilir. Bu 2 ana bolim bir yedek test ve 5 ana test olmak
Uzere altisar alt testten meydana gelmektedir. Bir alt test
bozuk olmasi durumunda, o alt testin bulundugu bo-
[Gmdeki yedek test uygulanir. Bu 2 test sonucunda ¢ikan
puanlardan “toplam puan” olusturulur. Sonugcta toplam
puani 70'in altinda saptanan ¢ocuklara zihinsel gerilik ta-
nist konmaktadir. Wisc-r zeka testi giinimuzde tlkemizde
sik¢a kullanilan zeka testleri arasinda guivenirlik ve gecer-
liligi oldukga yuksek olan bir testtir (7).

2. Kent egy zeka testi (Kent egy intelligence test): Bu
test, 6-14 yas arasi cocuklar ve zeka geriligi siphesi olan
yetiskinler i¢cin uygundur. 1941'de Kent, Grace H. tara-
findan gelistirilmistir. Sézel performansa dayali bir kagrt
kalem testidir. Sozel ifade, konusma ve isitme problemi
olmayan kisilere uygulanabilir. Uygulamada siire veya
zaman kisitlamasi yoktur. On adet oldukga basit sorudan
olugmaktadir (8).

3. Porteus labirentler testi: Cocuklar, gencler ve ye-
tiskinlerde zekéa kapasitesini degerlendirmek ve 6ngori
olusturmak icin tasarlanmig sézsliz bir performans de-
Jerlendirme testidir. Psikoloji profeséri Stanley Porteus
tarafindan gelistirmis, Glkemize uyarlamasini Beglan Tog-
rol yapmistir. Yaklagik 15-30 dakika stren ¢esitli zorlukta-
ki labirentlerin cikis noktasina ulasilmaya calisilan testtir.
Bireysel zeka testi olarak kullanilir (9).

Cocuklarda bilissel gelisim surecinin kalitsal oldugu, an-
cak nutrisyonel ve cevresel uyaranlarin da biligsel gelisim
Uzerinde olumlu veya olumsuz etkilere sahip oldugu bi-
linmektedir. Vitamin B12 ve folik asitin beyin dokusunda
metilasyonda gerekli oldudu, hipometilasyon durumun-
da biligsel yetersizlik ve duygu durum bozukluklar ortaya
cikabilecegi gosterilmistir (10, 11). Demir eksikligi varligs,
cocuklarda zihinsel gelisim strecini, biligsel gelisimi, duy-
gu durum ve motor beceri testlerini olumsuz etkilemekte-
dir ve tedavi edilmediginde zeké puanlarinda kalici dis-
meye neden olmaktadir (12).

Bitin bu bulgular 1siginda uygun vitamin, mineral ve ti-
roid fonksiyon degderlerinin biligsel fonksiyonlarda 6nemli
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rol oynadidi dustinilmustdr. Bu calismada, biligsel gerilik
bulgulari nedeniyle saglk kuruluna yénlendirilen cocukla-
rin hemogram, tiroid fonksiyon testleri (TSH, sT4), vitamin
B12 ve demir eksikligi agisindan laboratuvar parametrele-
ri incelenmigtir.

GEREC VE YONTEM

Ocak 2016-Haziran 2018 tarihleri arasinda bilissel gerilik
distnilen ve ikinci basamak devlet hastanesi saglk ku-
ruluna rapor almak icin yonlendirilen 137 hastanin kayit-
lart retrospektif olarak degderlendirildi. Calismaya Haseki
Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu Tarafindan 26.02.2020 tarihli 2020-19 sayil kararla
etik kurul onami alinmistir. Hastalarnin bir kismina gelisim
degerlendirmesi icin psikiyatri klinigi tarafindan WISC-R
bir kismina Kent EGY ve porteus zeka testi uygulanmisti.
Puanlama sistemi; >90 normal, 70-89 sinir ve donuk, 50-69
hafif, 35-55 orta, <35 adir zeka geriligi olarak tanimlandi
(7-9). Norolojik defisiti olan (konvulziyon sekeli, organik
beyin hasarina sekonder nérolojik fonksiyonlarda gerilik,
epilepsi), son bir yil icinde vitamin ya da bagka destek te-
davisi alanlar, isitme ya da konugsma engeli olan, kronik sis-
temik hastalik 6ykist olan hastalar calisma digi birakildi.
Hastalarin sosyodemografik ve klinik verileri, saglk kurulu
basvuru sebepleri, psikiyatrik tanilar, geriye donik olarak
cocuk sagdlidi ve hastaliklar ve psikiyatri poliklinik kayitlar
Uzerinden taranmig ve 71 hastanin verilerine ulagilabilmis-
tir. Bu 71 hastanin hemogram, vitamin B12, ferritin ve tiro-
id fonksiyon testleri geriye déntk degerlendirilmistir.

Vitamin B12, kemiluminesan mikropartikil intrinsik faktor
yontemiyle Abbot Laboratuvar'nin sagladid ticari kitler
ile olcildu. Folat ise yine kemiluminesan mikropartikdl
folat baglama proteini ile ve Abbot Laboratuvari’'nin sag-
ladigi ticari kitler ile calisildi. Cihaz standartlarina gére vi-
tamin B12 icin 187-883 pg/ ml, ferritin icin 12 ng/ml, tsh
icin 0,51-4,3 ulU/mL, st4 icin 1-1,6 ng/dL araliklan (range)
normal olarak kabul edildi.

Vitamin B12 seviyeleri agir eksiklik (<100 pg/ml), orta de-
recede eksiklik (100-200 pg/ml), hafif eksiklik (201-300 pg/
ml) ve normal(>300 pg/ml) olarak gruplandirildi (13, 14).
Ferritin <12 ng/ml eksik; 212 ng/ml normal olarak kabul

edildi (15).

istatistik
Verilerin degerlendirmeleri SPSS 22.0 software ile yapild.
Normal dagilimi belirlemek amaciyla Shapiro—Wilk testi

uygulandi. Normal dagdilim géstermeyen sayisal degis-
kenler medyan (minimum—maksimum) olacak sekilde
belirtildi. Tanimlayici istatistikler normal dagilim gosteren
sayisal degiskenler icin ortalama deger + standart sap-
ma (SD) seklinde yapildi. Kategorik degiskenler yizde
(%) olarak belirtildi. Gruplar arasinda anlamli farkhlik olup
olmadigl, normal dadilan degiskenler icin student—t testi
ile normal dagilim gostermeyen degerler icin ise Mann
Whitney—U testi ile degerlendirildi. Kategorik veriler Ki—
kare testiyle karsilastinldi. p<0,05 degerleri istatistiksel
olarak anlamli kabul edildi.

BULGULAR

Yetmis bir hastanin %35,2'si (n=25) kiz; %64,8'i (n=46) er-
kekti. Ortalama yaslari 11,5+2,1'di. Hastalann karakteristik
ozellikleri ve serum vitamin ortalama degerleri Tablo 1'de
dzetlenmistir. Her iki cinsiyette de vitamin B12 (p=0,24) ve
ferritin (p=0,66) dizeyleri acisindan anlamli fark olmadigdi
Tablo 2'de gorilmektedir.

Hastalarin %53,5'inde vitamin B12 dulzeyi normal bulu-
nurken diger yarsinda cesitli derecelerde eksiklik tespit
edildi. Ol¢iim yapilmayan 4 hasta cikarildiginda hastalarin
%9'unda demir eksikligi tespit edildi. Hi¢bir hastada tiro-
id fonksiyon bozuklugu yoktu.

Zeka puanlama sistemi, >90 normal, 70-89 sinir ve donuk,

50-69 hafif, 35-55 orta, <35 agir zekéa geriligi olacak sekil-

Tablo 1: Demografik 6zellikler ve laboratuvar
bulgularinin ortalamalari

Hasta sayisi n=71
Cinsiyet (Kiz/erkek) (n) 25/46
Yas (ortalama=SD) (yil) 11,521
IQ puani (ortalama=SD) 75+13
Ferritin (mg/dl) 34,84+22,49
Hemoglobin (g/dl) 12,71+1,18
Hct 37,3+2,7
MCV 77,6+4,7
Vitamin B12 (pg/ml) 337,75+151,89
TSH 2,53+0,97
sT4 1,2924+0,25

Hct: Hemotokrit, MCV: ortalama eritrosit hacmi

Tablo 2: Cinsiyete gore ortalama ferritin ve vitamin B12 dlzeyi kargilagtirmasi

Vitamin B12 (pg/ml)

Kiz (Ortalama) +SD 362,24+135,01
Erkek (Ortalama) £SD 324,43+160,16
e} 0,24

Ferritin (mg/dl)
33,61+24,05
35,48+21,88
0,66
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de tanimlandi. On alti (%22,5) hastada zeka puani normal
olarak bulunurken, hastalarin %77,5'inde en az bir dizey-
de zeka geriligi tespit edildi. Ferritin dizeyleri ile birlikte
vitamin B12 eksiklik dereceleri ve zeka puan dagilim Tab-
lo 3'te bzetlenmistir.

Tablo 3: Serum vitamin B12, ferritin seviyeleri ve zeka
seviyesi gruplan dagilimi

n %
Vitamin B12
Agir eksiklik (<100 pg/ml) 1 1,4
Orta derecede eksiklik (100-200 pg/ml) 10 141
Hafif eksiklik (201-300 pg/ml) 22 310
Normal (>300 pg/ml) 38 535
Ferritin
Eksik <12 ng/ml 9 12,7
Normal 212 ng/ml 58 817
Zeka seviyesi
Orta derecede zeka geriligi (35-55) 2 2,8
Hafif derecede zeké geriligi (50-69) 19 26,8
Sinir ve donuk zeka geriligi (70-89) 34 47,9
Normal (>90) 16 22,5

Vitamin B12 eksikligi olan hastalarin 8 (%24,2)'inde hafif
derecede zeké geriligi, 19 (%57,6) hastada sinir ve donuk
zekd, 6 (%18,2) hastada ise normal zeka puani tespit edil-
misti. Eksiklik olmayan grup icinde bakildiginda toplam
38 hastanin 10 (%26,3)'unda zeka seviyesi normal tespit
edilmisken, 28 (%73,7)'inde en az bir dizeyde zeka ge-
riligi mevcuttu. Serum vitamin B12 eksikligi olan hastalar
ile dizeyi normal olan hastalarin zekd puanlarn karsilasti-
rldiginda istatistiksel olarak anlamli fark tespit edilmedi
(p=0,13) (Tablo 4). En az bir seviyede zeka geriligi olan ve
zekd puani tamamen normal olan hastalar arasinda karsi-
lastirma yapildiginda ise serum vitamin B12 ve ferritin se-
viyeleri agisindan anlamli fark bulunmadi (p=0,2; p=0,9).

Hastalarin 9'u daha dnceden biligsel gerilik tanisi almig ve
rapor yenilemek icin bagvurmustu. Bu dokuz hastanin son
5 yilda higbirine ait serum vitamin B12 ve ferritin kaydi
yoktu.

TARTISMA VE SONUG

Zekéa gerilidi, yaygin gelisimsel bozukluk, bilissel gerilik,
dil ve konusma bozukluklari olan ¢ocuklar 6zel egitim ihti-
yaci agisindan saglk kurullarinda degerlendirilmeli ve uy-
gun programa alinmalidirlar. Bu ¢alismada bilissel gerilik
acgisindan 6zel egitime bagvurmak igin hastanemiz saglk
kurulunda degerlendirilen olgularda hemogram, demir ve
vitamin B12 dizeyleri ve tiroid fonksiyonlar degerlendiril-
di. Calismamizda cocuklarda 6grenme giicligline neden
olabilecek ve tedavi edildiginde &zel egitim gereksinimi
ortadan kalkacak medikal durumlarin kurul raporu éncesi
degerlendirilmesinin gerekliligini vurgulamayi amacladik.

Belirli miktarda serum vitamin B12 duzeyi, saglikli nérolo-
jik gelisim icin gereklidir. Vitamin B12 folik asitle birlikte
beyin dokusunda S—adenozilmetionin gibi nérotransmit-
terlerin, fosfolipidlerin ve myelin gibi bircok temel mole-
kal icin gereken metil kaynagini meydana getirir (8, 10).
Erigkin hasta gruplarinda yapilan bir calismada, bu vita-
min eksikliginin bilissel fonksiyonlarda belirgin azalmaya
neden oldugu gosterilmistir (9). Calismamizda hastalarin
%53'Uinde vitamin B12 duzeyi normal olarak tespit edi-
lirken %47'sinde farkli dizeylerde eksiklik mevcuttu. Bu
oran, vitamin B12 eksikliginin kanitlanmis etkileri de di-
stintldigunde biligsel geriligi olan cocuklarda tani asa-
masinda vitamin B12 seviyelerinin degerlendirilmesi ge-
rekliligini gostermektedir. 1Q puani duslk olan gruplarda
vitamin B12 eksikligi daha belirgin gérilmektedir. 2018
yilinda yapilan bir calismada ise folat dizeyi 6zgul 6gren-
me bozuklugu olan hasta grubunda anlamli olarak dustk
bulunmusken, vitamin B12 ve homosistein dizeylerinde
anlamli derecede farklilik tespit edilmemistir (16). Calig-
mamizda hastalarin serum folik asit ve homosistein du-
zeylerine ait kayitlara ulagilamadigr icin bilissel gerilik ile
arasindaki iliski karsilastirilamamustir. Hastalarin hi¢birinde
tiroid fonksiyonlarina yénelik patoloji gérilmemistir.

Gashu ve arkadasglarinin 2016'da Etiyopya’'da yapilan bir
calismada boy kisaliginin ve ona neden olan selenyum
eksikligi ve aneminin biligsel fonksiyonlar olumsuz yénde
etkiledigi gosterilmistir (17). Ayni calismada demir eksik-
ligi ile kognitif fonksiyonlar arasinda belirgin iliski buluna-
mamistir. Ancak farkli arastirmacilar dopamin yolaginda
ve hipokampusun ndrokimyasal profilinde degisiklige se-
bep olarak demir eksikliginin biligsel performansta azal-
maya yol actigini gostermislerdir (18-20). Calismamizda
anemi acisindan degderlendirme yapildiginda tim hasta-

Tablo 4: Laboratuvar degerlerine gore zeka puanlarinin karsilastinimasi

Zeka puani (ortalama=SD)
(eksiklik var)

73,71+14,32
70,11+9,13

Vitamin B12

Ferritin

Zeka puani (ortalama=SD)

(eksiklik yok) P
77,64+13,58 0,13
77,37+14,6 0,09
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larin yaglan 9 yas ve Ustl olmasi nedeniyle hemoglobin
degeri <12 g/dl anemi agisindan referans kabul edilmistir
(21). Elli sekiz (%81,7) hastada anemi yokken geri kalan 13
(%18,3) hastada anemi gorildu. Ferritin dizeyleri ve ane-
mi acisindan zeka seviyeleri farkl olan gruplarda anlamli
farklilik géridlmemistir (p=0,09 ve p=0,7).

Bu calismada birtakim kisitliliklar mevcuttur. Daha fazla
sayida hasta ve saglikli kontrol grubuyla degerlendirme
yapmak istatistiksel olarak daha anlamli sonuclara gétu-
recektir. Vitamin B12 yaninda folik asit, vitamin Bé gibi
diger vitaminlerin de &lcilmesi daha bilgi verici olabilir.
Demir eksikligi agisindan demir ve demir baglama kapa-
sitesi degerlendirmesi de tani agisindan daha faydali ola-
caktir. Ayni zamanda tedavi sonrasi uzun dénem takipler
yapilarak vitamin B12 ya da ferritin eksikligi giderildiginde
bilissel fonksiyonlarda dizelme olup olmadigina bakmak
oldukga faydali olacaktir.

Normal biligsel gelisim icin dnemli parametreler olan ti-
roit fonksiyonlari, B12 metabolizmasi ve demir metaboliz-
masinin yeterli ve dengeli bir dizende olmasi gerekmek-
tedir. Bu calismadaki hasta grubunda tiroit fonksiyonlari
ile ilgili belirgin bozukluk tespit edilmese de anemi ve
vitamin B12 eksikligi varligi tedavi edilebilen nedenler
olarak kargimiza ¢ikmistir. Bu ¢alismayla da géralmustir
ki; hastalar degerlendirilirken ilk muayenede bu paramet-
relere bakilip tedavi sonrasi hastalar tekrar degerlendiril-
melidir. Bu sayede hem hastalar uygun tedaviyle normal
biligsel fonksiyonlara sahip olabilir ve normal hayatlarina
devam edebilir hem de gereksiz bilissel gerilik tanisi ve
saglik harcamalarinin éniine gegilebilir.
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OzET

Amag: Okilt Hepatit B Virus (HBV) enfeksiyonu (Occult HBV infecti-
on; OBI) mevcut serolojik testler ile HBV yiizey antijeni (Surface anti-
gen; HBsAQ) negatif tespit edilen bireylerin karacigerinde HBV ge-
nomunun uzun slreli persistan varlidi ile karakterizedir. Bu calismada
OBl tanili hastalardan elde edilen HBV'lerin genotip, subgenotip ve
subtip profillerinin karakteristiginin irdelenmesi amaglanmustr.

Gere¢ ve Yontem: Calismaya HBsAg negatif farkl klinik endi-
kasyonlar nedeniyle karaciger parankim biyopsisi gerceklestirilen
hastalarin karaciger biyopsi érneklerinde Nested PCR yontemiy-
le HBV DNA varligi tanimlanan 32 OBI tanili hasta ile 17 kronik
hepatit B hastasi dahil edildi. HBV S gen MHR bdlgesini hedef-
leyen DNA fragmanlari nested PCR kullanilarak amplifiye edildi.
HBV’nin genotip, subgenotip ve subtip/serotiplerinin belirlemek
icin Sanger sekans metodu kullanildr.

Bulgular: Bu calismada OBI ve kronik hepatit B hastalarindan izo-
le edilen HBV'lerin timininiin genotipi D, subgenotipler sirasiy-
la HBV/D1 (%75,5), HBV/D2 (%6,1) ve HBV/D3 (%18,4) serotipler
sirastyla ayw?2 (%73,5) ve ayw3 (%26,5) olarak belirlenmistir. OBI'li
hastalarin %28,1'nin subgenotipi HBV/D3 olarak belirlenmesine
karsin kronik hepatit B hastalarinin hi¢ birinde HBV/D3 subgeno-
tipi saptanmamistir.

Sonug: Subgenotip HBV/D3'lin viral biyogenezin dinamigi lze-
rindeki potansiyel etkileri HBsAg negatifligi ve duslk replikasyon

ABSTRACT

Objective: Occult hepatitis B infection (OBI) can be character-
ized by the long-term persistence of HBV DNA in the liver of
individuals who test negative for the hepatitis B surface antigen
(HBsAg) using the currently available assays. This study aimed to
evaluate genotype, subgenotype and subtype profiles of HBVs
obtained from patients with OBI.

Material and Method: The study included 32 patients with OBI
who were diagnosed with HBV DNA by Nested PCR method in
liver biopsy samples of patients who underwent liver parenchy-
mal biopsy due to HBsAg negative different clinic indications
and 17 chronic hepatitis B patients. The MHR region of the HBV
S gene was amplified using nested PCR. Sanger sequencing
method was used to determine the genotype, subgenotypes
and subtype/serotype of HBV.

Results: In this study it was determined that the genotypes of
all HBVs isolated from OBl and chronic hepatitis B patients were
HBV/D, subgenotypes were respectively HBV/ D1 (75.5%), HBV/
D2 (6.1%) and HBV/D3 (18.4%), serotypes were respectively ayw?2
(73.5%) and ayw3 (26.5%). Although the subgenotype of 28.1%
of patients with OBl was determined as HBV/D3, none of the
chronic hepatitis B patients had the HBV/D3 subgenotype.

Conclusion: The potential effects of subgenotype HBV/D3 on
the dynamics of viral biogenesis may be associated with OB,
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yetkinligi ile karakterize OBI ile iligkili olabilir.

Anahtar Kelimeler: OBI, Genetik varyasyon, Genotip, Subgeno-
tip, HBsAg Subtipleri, Hepatit B virlisi

characterized by low replication competence and HBsAg neg-
ativity.

Keywords: OBI, Genetic diversity, Genotypes, Subgenotypes,
HBsAg Subtypes, Hepatitis B virus

GiRiS

HBV enfeksiyonlar HBsAg iceren immdiinizasyon yolu ile
genellikle dnlenebilir olmasina karsin, nihai kirine yo-
nelik anti-viral tedavi olanaklari olmamasi nedeniyle, tim
dinyada énemli bir halk sagligi problemi olmaya devam
etmektedir (1). OBI enfekte hepatositlerinin nikleusun-
da kromatize serbest epizomal formda kovalent baglarla
bagdli kapali DNA halkasinin (covalently closed circular
DNA; cccDNA) persistan varligr ve dustk dizeyde rep-
likasyon yetkinligi ile karakterize olup, mevcut ulasilabilir
testler ile HBsAg negatif tespit edilen bireylerin karaciger
dokusunda ve/veya kaninda HBY DNA'nin varligi olarak
tanimlanir (2).

OBI klinik agidan; okdlt virGstn kan transfliizyonu, dogum
(perinatal bulag), hemodiyaliz ve ortotopik karaciger gibi
organ nakli yolu ile bulagini takiben alicida tipik yeni HBV
enfeksiyonuna neden olabilmesi, imminsipresyon ko-
sullarinda OBI reaktivasyonu ve takiben HBV iligkili (akut
ve fulminan hepatit) karaciger hastaliklar, 6zellikle kronik
C hepatitli hastalarda karaciger hastaliginin progresyonu
Uzerine olasi etkileri ve hepatokarsinogenez surecindeki
roll yonuyle dnem tasimaktadir (3-5).

OBl virlse ve enfekte konada ait faktorler ile cevresel fak-
torlerin zemininde gelisen genetik, epigenetik ve immu-
nolojik mekanizmalarin karsilikli etkilesimi ile sekillenen,
kronik HBV enfeksiyonunun dogal seyri icerisinde muh-
temelen safhalarindan biri olarak degerlendiriimesine
karsin, HBV enfeksiyonunun bu 6zgin formuna neden
olan mekanizmalar henlz tam olarak belirlenememistir
(6). Bununla birlikte OBI vakalarin bir kisminda viral yi-
zey ve polimeraz genlerinde meydana gelen mutasyonlar
sonucu sirastyla ylzey kagis mutasyonlari ve replikasyon
defektiile HBV replikasyonu ve gen ekspresyonunun giig-
|G bir sekilde sipresyonuna neden olabilen konak immun
denetim mekanizmalarindaki aksakliklar ve viral biyosen-
tezin regllasyonunda rol alan epigenetik mekanizmalar
iceren konak faktorleri ile iliskilendirilmektedir (7, 8).

Ayrica gerek glvensiz cinsel temas gerekse damar igi
uyusturucu kullanimi ve madde bagimlilig gibi sosyal
davraniglar sonucu olusabilen re-enfeksiyon ve viral re-
kombinasyonlar da farkl ve/ya yeni subgenotip ve viral
mutasyonlarin olugmasina imkan taniyarak hem asikar
HBV hem de OBl enfeksiyonu olusmasina neden olabilen
dnemli risk faktorleridir (9, 10).

HBV genomu kismen birbiri ile rtlsen sirasiyla ylzey
(PreS/S), kor (PreC/C) polimeraz (P) ve X'den olusan 4

adet acik okuma cercevesi (open-reading frames; ORF)
icerir. PreS/S OREF viral ylizey proteininin yapisina katilan
alternatif baglangi¢ kodonlari PreS1, PreS2 ve PreS tarafin-
dan sentezlenen aminoasit (aa) boyutlarina gére sirasiyla
bulyuk (Large, LHBs) orta (Middle, MHBs ) ve ki¢lk (Small,
SHBs; HBsAg) olarak adlandirilan g viral ylizey proteinini
kodlar (11). HBsAg, HBV enfeksiyon tanisi, anti-HBV teda-
vi takibi ve kan donérlerinin taramasinda kullanilan elzem
bir serolojik markerdir. HBsAg immunojen 6zellige sahip
en az 3 hidrofilik ve 2 hidrofobik domanin iceren 226 aa'lik
bir proteindir. 2. hidrofilik bolgede yer alan 99-169 aa'le-
ri arasindaki major hidrofilik bolgenin (MHR) igerisinde
disulfit kopruleri ile bagh 5 sistein residisinden olusan
ve 124-147 aa'ler arasinda yer alan "a" determinanti HB-
sAg'nin konfirmasyonundan ve kararliligindan sorumlu
olmasi yaninda imminojenitesi nedeniyle de HBsAg'ne
spesifik antikorlar ve immun hicreler icin en kritik tanima
bolgesi olup, 124-137 ile 139-147 aa rezidileri arasinda
distlfit baglan ile olusturulan iki adet halka icerir. HB-
sAg'nin ‘a’determinantinin Gglincll yapisinin belirlenme-
sinde kritik 5neme sahip aa rezidilerinde meydana gelen
varyasyonlar/mutasyonlar, viral ylzey proteinin antijenik
konformasyonu ve imminojenik epitoplarinda degisim-
lere neden olarak, HBsAg'nin serolojik tanisinda, asilama,
hepatitis B immunglobin tedavisi, anti-viral tedavide ba-
sansizlik, OBl ile iligkili olabilmektedir (12-15).

HBV gerek 6zgin biyogenezi gerekse bireysel ve popu-
lasyon dizeyindeki konak faktérleri etkisi altinda dinamik
bir viral cesitlik sergiler. Viral genom dizeyindeki varyas-
yonlar, gerek viral biyogenezin dinamigi gerekse kronik
hepatit B hastaliginin dogal seyri, progresyonu ve tedavi
yanitlari Gzerinde belirleyici etkinlige sahiptir (16).

Bu calismada HBsAg seronegatif ve farkli klinik endikas-
yonlar nedeniyle karaciger biyopsi islemi gergeklestirilen,
biyopsi 6rneklerinde HBV DNA varligi saptanarak OBI
tanimlanan hastalardan izole edilen HBV izolatlarinin ge-
notip, subgenotip ve subtiplerinin belirlenerek OBI ile
iligkisinin degerlendirilmesi amaglanmustir.

GEREC VE YONTEM

Hastalar: Bu calismaya Ocak 2017 ile Ekim 2019 tarih-
leri arasinda Istanbul Universitesi Istanbul Tip Fakiiltesi
Gastroenterohepatoloji klinigi tarafindan kronik hepatit
C'li hastalar ile farkl kinik endikasyonlar nedeniyle (Tablo
2), karaciger parankim biyopsisi gerceklestirilen 142 has-
tanin karaciger biyopsi érneklerinde Nested PCR yonte-
miyle HBV DNA varligi tanimlanarak, OBl tespit edilen 36
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(%25,3) hastadan HBV MHR gen bdlgesinin amplifikasyo-
nu gerceklestirilmis 32 hasta ile kronik hepatit B hastalig
nedeniyle takip edilen, histolojik tani ve anti-viral tedavi
planlamasi ve/vaya degerlendirilmesi amaciyla karaciger
parankim biyopsisi islemi planlanan 17 hasta dahil edil-
di. Kronik Hepatit C'li hastalar haricinde, calismaya dahil
edilen hastalarin anti-HCV ve anti- human immunodefi-
ciency virus (HIV) antikorlar negatif serolojiye sahipti.

Klinik materyal: Calisma kapsaminda klinik materyal ola-
rak, karaciger biyopsi drnekleri ile es zamanli alinan kan
(serum) ornekleri kullanildi. Karaciger biyopsi islemleri
istanbul Tip Fakiiltesi i¢ Hastaliklari AD'nin Gastroentero-
hepatoloji bilim dali ve Radyoloji AD girisimsel radyoloji
birimlerinde gerceklestirilmistir.

Ornek alma ve saklama kosullar

Karaciger biyopsi érnekleri: Karaciger biyopsi islemle-
ri radyolojik géruntileme (ultrason) esliginde perkutan
igne biyopsi yontemi ile manuel (Menghini; 17-gauge,
Hepafix®, B. Braun Melsungen AG 34209) ve/ya otoma-
tik kesici igneler (TruCut; 18-gauge, Bard MaxCore, Co-
vington, GA) kullanilarak, sirasiyla istanbul Tip Fakultesi
ic Hastaliklart AD'nin Gastroenterohepatoloji Bilim Dali

Klinigi ve Radyoloji AD girisimsel radyoloji birimlerinde
gerceklestirildi. Karaciger biyopsi 6rnekleri alinir alinmaz
sivi nitrojende fresh frozen olarak fikse edilerek kriyop-
resipitasyonu gerceklestirilerek ve Nested PCR analizleri
yapilana kadar -80°C'de muhafaza edilmistir.

Serum 6rnekleri: Biyopsi 6rnekleri ile es zamanli ve nor-
mal kan alma (vendz) prosediri uyarinca uygun tiplere
alinan hasta kan ornekleri santrifiij edilerek serumlar ay-
rildiktan sonra steril ependorf tlplere transfer edilerek
laboratuar caligmalari icin -80°C'de muhafaza edilmistir.

Karaciger dokusundan HBV DNA izolasyonu: Kara-
ciger biyopsi drneklerinden ticari bir kit (QlAamp DNA
Mini kit, Qiagen GmbH, Hilden, Germany) kullanilarak to-
tal DNA izolasyonu sonrasi viral genomun en az iki farkl
bélgesinin Nested PCR yontemi ile gosterilmesi ile OB
tanimlanan 36 hastaya ait DNA 6rnekleri sekans analizleri
icin -20°C'de muhafaza edilmistir.

Nested PCR: Bu calismada OBI'li hastalara ait HBV
genomlarindan HBsAg'nin immin epitoplarini iceren
99 ve 170 aa arasinda yer alan MHR bodlgesinin
amplifikasyonu hedef bélgeye 6zgi tasarlanan primerler
(Tablo 1) kullanilarak Nested PCR ydntemi ile cogaltildi.
Nested PCR'in ilk agsamasi icin 5ul HBV DNA ekstrakti, 25

Tablo 1: HBV Pre-S gen amplifikasyonu icin kullanilan primerler

Nested | Primerler Dizi (5'-3") Polarite Domain Pozisyon
HBVSNIF1 GCCTCATTMTGTGGGTCACCATA Sense PreS 2801-2824
HBVSNIF2 AATCCAGATTGGGACTTCAA Sense PreS 2932-2951
HBVSNIF3 CCTGCTGGTGGCTCCAGTTCA Sense PreS 56-76
HBVSNIF4 CATGGAGAACATCACATCAGG Sense PreS 155-174
HBVSNIF5 TTGGCCAAAATTCGCAGTC Sense PreS 300-318
HBVSNIR1 GCTAGGAGTTCCGCAGTATGG Antisense PreS 1286-1266
HBVSNIR2 TTCCGCAGTATGGATCGGCAG Antisense PreS 1278-1258
HBVSNIR3 GGTTGCGTCAGCAAACACTTG Antisense PreS 1197-1177
HBVSNIR4 CGTTGACAGACTTTCCAATCAAT Antisense PreS 995-973
HBVSNIRS CAGACTTTCCAATCAATAGG Antisense PreS 989-970
HBVSNIR6 AAATGGCACTAGTAAACTGAGCCA Antisense PreS 693-670
Nested Il Primerler Dizi (5'-3") Polarite Domain Pozisyon
HBVSNIF1 CATGGAGAACATCACATCAGG Sense PreS 155-174
HBVSNIIF2 GAGTCTAGACTCGTGGTGGACTTC Sense PreS 246-269
HBVSNIF3 TCGTGGTGGACTTCTCTCAATT Sense PreS 257-278
HBVSNIIF4 TTGGCCAAAATTCGCAGTC Sense PreS 300-318
HBVSNIIF5 TGCTGCTATGCCTCATCTTC Sense PreS 414-433
HBVSNIIR1 GGTTGCGTCAGCAAACACTTG Antisense PreS 1197-1177
HBVSNIIR2 CGTTGACAGACTTTCCAATCAAT Antisense PreS 995-973
HBVSNIIR3 CAGACTTTCCAATCAATAGG Antisense PreS 989-970
HBVSNIIR4 AAATGGCACTAGTAAACTGAGCCA Antisense PreS 693-670
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ul 2X PCR master mix (HS Prime Taq Premix; GeNet Bio) ve
hedef bolgenin amplifikasyonuna yénelik dis primerleri
(200 nm/pl) iceren 50 pl PCR reaksiyonu hazirlandi.
Amplifikasyon 95°C'de 10 dak. baslangi¢ denatiirasyonu
sonrasi sirasiyla 95°C'de 30 sn denatiirasyon, 55-60°C’de
30 sn baglanma, 72°C’de 45 sn uzatmayi iceren toplam
40 PCR déngusund takiben 72°C 10 dak. son uzatmayi
iceren PCR kosullarinda T100 Thermal Cycler (Bio-
Rad) cihazi kullanilarak gergeklestirilmistir. Nested
PCR'in ikinci asamasi icin 5ul ilk PCR Grind, 25 pl 2X
PCR master mix (ExPrime Tag premix; GeNet Bio) ve
hedef bogeninin amplifikasyonuna yonelik i¢ primerleri
(200 nm/ul) iceren 50 pl PCR reaksiyonu hazirlandi.
Amplifikasyon 95°C'de 5 dak. baslangi¢ denatirasyonu
sonrasi siraslyla 95°C'de 30 sn denatlrasyon, 55-60°C'de
30 sn baglanma, 72°C’de 45 sn uzatmayi iceren toplam
35 dongtyl takiben 72°C 10 dak. son uzatmayi igeren
PCR kosullarinda T100 Thermal Cycler (Bio-Rad) cihaz
kullanilarak gergeklestirilmistir.

Jel elektrofrezi ve DNA saflastirma: Elde edilen PCR
drtnleri %2'lik agaroz iceren elektoreferez isleminden
sonra, jel gérintileme sistemi kullanilarak degerlendiril-
di. Hedef bolgeye spesifik ve istenilen boyutlardaki HBV
DNA varligi DNA boyutunun 8lciimi icin referans olarak
kullanilan 100 bp’lik bir DNA belirte¢i (100bp DNA Mar-
ker; GeNet Bio) ile karsilastirlmasi ile belirlendi. istenilen
uzunlukta bandlara sahip PCR Urlnleri sekans iglemi 6n-
cesi E.Z.N.A.® Cycle Pure Kit (Omega) kullanilarak saflas-
tinlmustir.

HBV DNA sekans: Purifiye edilen amplifikasyon trtnleri-
nin sekans islemleri gerektiginde cift yonli olacak sekilde
amplifikasyon primerleri kullanilarak, genetik analizator
(Becman Coulter CEQ 8000) araciligiyla gerceklestirilmis-
tir.

HBV genotip, subgenotip ve subtip analizi: Sekans is-
lemi sonrasi elde edilen HBV PreS gene ait nikleotit di-
zilerinin Chromas programi kullanilarak diizenlendikten
sonra konfirmasyonu ve biyoinformatik analizleri NCBI
websitesi  (http://blast.ncbi.nim.nih.gov/Blast.cgi) Uze-
rinde gerceklestirildi. Genotiplerin belirlenmesinde HBV
S gen bdlgesi ve HBV referans sekanslar iceren NCBI
websitesi  (www.ncbi.nlm.nih.gov/projects/genotyping)
kullanildi. Subgenotiplerin belirlenmesi HBV S gen ve
polimeraz (pol) gen bdlgelerinin dizi analizlerine (anti-vi-
ral diren¢ platformu) yénelik hazirlanan HIV grade HBV
Drug Resistance Interpretation and Geno2Pheno biyo-
informatik programi aracihgi ile gerceklestirildi. HBV se-
rotiplerinin belirlenmesi ise HBsAg'nin “a” determinan-
tini kodlayan bélgede yer alan ve spesifik pozisyonlar
(a.a.122,160,127,159,140) ve antikor reaktiviteleri bilinen
aminoasitler baz alinarak gergeklestirildi. d/y varyasyon-
larinin ayinmi ""a” determinanti icerisinde yer alan 122.
pozisyondaki aa'nin sirasiyla Lizin (Liz) veya Arginin (Arg)

varligi, w/r varyasyonlarinin ayinmi a’ determinanti iceri-
sinde yer 160 pozisyondaki aa’'nin sirasiyla Liz veya Arg
varligi baz alinarak gergeklestirildi. HBsAg'nin "a” deter-
minantini 122, 160, 127, 159 ve 140. aa sirasiyla Arg, Liz ve
Prolin (Pro) harici, Alanin (Ala) harici ve Serin (Ser) harici
aa icermesi ayw2 olarak, 122, 160 ve 127. aa sirasiyla Arg,
Liz ve Tirozin (Thr) icermesi ise ayw3 olarak tanimlandi
(17, 18).

Hastalarin demografik, klinik ve histolojik verileri hasta
dosyalar ve/veya gerektiginde hastanenin elektronik ka-
yitlarindan elde edildi (Tablo 1).

istatistiksel analiz

istatistiksel analizler SPSS (16.0 software, SPSS Inc., Chi-
cago, IL) programi kullanilarak gergeklestirildi. Veriler
arasindaki kategorik degiskenlerin kargilastinimasinda
Ki-kare testi ve/ya Fisher testi, kategorik olmayan verile-
rin karsilastirnlmasinda ise Mann-Whitney U ve One-Way
ANOVA testleri kullanildi. Sonuclar ortalama ve standart
sapmalar ile ifade edildi. p<0,05 degerleri istatistiksel
olarak anlamli faklilik olarak kabul edildi.

BULGULAR

Hastalarin demografik, klinik ve histolojik &zellikleri
Calismaya dahil edilen hastalanin demografik, klinik ve
histolojik verileri Tablo 2'de dzetlenmistir. Calismaya OB
tespit edilen 4'G erkek 8'i kadin toplam 12 kronik hepa-
tit C hastasi ve 10'u erkek 10'u kadin toplam 20 kronik
hepatit C disi non-viral karaciger hastaligi olan hasta
ile 9'u erkek 8'i kadin toplam 17 kronik B hepatitli has-
ta dahil edilmistir. Hastalarin yukarida belirtilen gruplara
gore yas ortalamalar sirasiyla 58,83+14,55 44,8511 ve
42,75+13,44 olarak dagilim géstermekteydi. Kronik hepa-
tit C'li hastalarin yas ortalamasi hem kronik hepatit C disi
non-viral karaciger hastaligi olan hastalardan hem de kro-
nik B hepatitli hastalarin yas ortalamalarindan istatistiksel
olarak anlamli farklilik icermekteydi (p<0,05) (Tablo 2).

OBl tanimlanan kronik hepatit C'li hastalar ile kontrol gru-
bu olarak tanimlanan kronik hepatit B'li hastalarin ortalama
nekroenflamatuvar aktivite dereceleri sirasiyla 6,25+2,17 ve
3,94+2,7, fibrozis evre dizeyleri ise sirasiyla 2,58+1,16 ve
1,76+1,78 olarak tespit edilmistir. Viral hepatit gruplarinin
nekroenflamatuvar aktivite dereceleri arasinda istatistiksel
olarak anlamli farklilik tespit edilmesine (p=0,02) karsin
fibrozis evre dizeyleri arasinda istatistiksel olarak anlamli
farklilik tespit edilmemistir (p=0,17) (Tablo 2).

HBV genotip ve subgenotip dagilimi: Bu calismada
OBl ve kronik hepatit B hastalarindan izole edilen HBV'le-
rin hepsinin (%100) genotipi D, majdr genotip HBV/D1
ve major serotip ise ayw?2 olarak belirlenmistir. Calismaya
dahil edilen kontrol grubu dahil tim hastalarin 37'sinin
(%75,5) HBV subgenotipi D1, 3'Unln (%6,1) HBV subge-
notipi D2 ve 9'nun (%18,4) HBV subgenotipi ise D3 olarak


http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.ncbi.nlm.nih.gov/projects/genotyping

) Okdilt HBV'nin genotip ve serotipleri
Istanbul Tip Fakiltesi Dergisi  J Ist Faculty Med 2021;84(3):402-10

Tablo 2: Hastalarin demografik, klinik ve histolojik 6zellikleri

OBI (n=32)
Kronik
Degiskenler Kronik hepa- Viral hepatit disi hepatit B p
tit C KC hastalig: (n=17)
(n=12) (n=20)

Yas, Yil (ort£SD) 58,8+14,5 44,8+11,1 42,714 <0,05
Cinsiyet, n (E/K) 4/8 10/10 9/8 0,54
Biyopsi endikasyonu

Kronik C hastalig 12

Metabolik karaciger hastaligi* 8

Nedeni bilinmeyen karaciger enzim yiksekligi 5

Kolestatik karaciger hastahgr* 2

Vaskiler karaciger hastalig 2

Siroz 1

Otoimmun antikor yiksekligi 2

Karaciger Histopatoloji

Nekroenflamatuvar aktivite (Grade), (ort+SD) 6,2+2,1 3,9+2,7 0,02
Fibrozis evre (Stage), (ort+SD) 2,5+1,1 1,717 0,17
Nonalkolik steatohepatit (NASH)*** 7

Nonalkolik karaciger yaglanmasi (NAFLD)**** 2

Non-spesifik degisiklik*++ 7

Vaskiler karaciger hastalig 2

Toksik hepatit 1

Siroz 1

“Gruplar arasindaki yas farki istatistiksel olarak anlamli (p<0,05). Kronik hepatit C'li hastalar ve kronik hepatit C disi non-viral karaciger
hastaligi olan hastalar (p=0,03), kronik hepatit C'li hastalar ve kronik B hepatitli hastalar (p=0,018); *Karaciger yaglanmasi, Hemokromatozis,
Wilson hastaligi, **Primer biliyer kolanjit (PBK), Primer sklerozan kolanjit (PSK), ***Nonalcoholic steatohepatitis, ****Nonalcoholic fatty liver
disease, “***Histopatolojik tanida; minimal portal ve lobuler enflamatuvar infiltrat, fibrosis yok, yapisal degisiklik yok

belirlenmistir. OBI tespit edilen 32 hastanin ise 22'sinin
(%68,8) HBV subgenotipi D1, 1'nin (%3,1) HBV subgeno-
tipi D2 ve 9'nun (%28,1) ise HBV subgenotipi D3 olarak
belirlenmistir. OBI tespit edilen 12 kronik hepatit C has-
tasinin 8'inin HBV subgenotipi D1, 4'Gnin (%33,3) HBV
subgenotipi D3 olarak belirlenmis, bu grubta HBV subge-
notip D2 tespit edilmemistir. Non-viral karaciger hastaligi
olan ve OBI tanimlanan 20 hastanin 14'Undn (%70) HBV
subgenotipi D1, 1'inin HBV subgenotipi D2 ve 5'inin ise
(%25) HBV subgenotipi D3 olarak belirlenmistir. OBI tes-
pit edilen kronik hepatit C ve HCV digi non-viral karaciger
hastaligi olan hastalarin arasinda HBV subgenotip dagi-
limlan acisindan istatistiksel olarak anlamli farklilik tespit
edilememistir (p=0,121) (Tablo 3).

Kronik hepatit B'li hastalarin 15'inin (%88,2) HBV subge-
notipi D1, 2'sinin (%11,8) HBV subgenotipi D2 olarak be-
lirlenmistir. Buna karsin bu grupta HBV subgenotip D3,
tespit edilememistir. Bu ¢alismada, OBI ve kronik hepatit
B hastalarindan izole edilen HBV'lerin subgenotip dagi-

limlari ve sikligr arasinda istatistiksel olarak anlamli farkhlik
tespit edilmistir (p=0,035) (Tablo 3). HBV D/D3 subgeno-
tip OBI'li hastalarin %28,1'de saptanmasina kargin kronik
hepatit B hastalarinin hic birinde saptanmamistir.

HBV'lerin subtip/serotip prevalansi: Bu calismada
HBsAg'nin "a"” determinantini kodlayan bdlge Uze-
rindeki spesifik pozisyonlar  bilinen aminoasitlerin
(a.2.122,160,127,159,140) varligi baz alinarak gercekles-
tirilen analizlerde tim hastalardan (49) izole edilen HBV
D genotip iliskili serotipler ayw2 ve ayw3 olarak belirlen-
di. Bu ¢alismaya dahil edilen 49 hastanin 36'sinin (%73,5)
HBV serotipi ayw2, 13'nln (%26,5) serotipi ise ayw3 olarak
belirlenmistir (Tablo 3).

OB/l'li hastalardan izole edilen 22 HBV D/D1 genotip/sub-
genotipin tamaminin serotipi ayw2, 1 HBV D/D2 genotip/
subgenotipin serotipi ayw3, 9 HBV D/D3 genotip/subge-
notipin tamaminin serotipi de ayw3 olarak belirlenmistir.
OBl tespit edilen kronik hepati C ve viral hepatit disi kara-
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Tablo 3: OBI ve Kr. hepatit B hastalarinin genotip, subgenotip ile serotip dagilimi

OBI OBI —~
5 (n=32) N (n=32) = —~
o o
£ ~ 9 ts s = <
& X &N 5 £ a N @ £
& = £t F5 3 g ¥ £ E 0§ 4
2 S ® oS ~ I = " 2= 4 1l
n - 3O =5 £ n c a9 o £
o 1l 0® o S < = g ow =< =
Q £ <& o= S L>) <% = +
> > TE ¥ ° T FL 5 ¥
I — o— 1%
T > g > g v
D1 8(66,7) 14(70) 15(88,2) 37(755 0,121° ayw?2 8 14 14 36(97,3) 0,305
ayw3 0 0 1 1(2,7)
D2 0 1, (5) 2(11,8) 36,1 ayw2 0 0 0 0
ayw3 0 1 2 3(100)
D3 4(333) 5(29 0 9(18,4) ayw2 0 0 0 0
ayw3 4 5 0 9 (100)
Total (12) (20) (17) 49 0,035° Total €) (14)  (14) 36(73,5) 0,578¢
ayw2
Total 4) 6) (3)  13(26,5)
ayw3

20OBI'li hastalar arasinda subgenotip dagilimi, POBI ve Kronik hepatit B hastalar arasindaki subgenotip dagilimi
<OBI'li hastalar arasinda subtip/serotip dagilimi, “OBI ve Kronik hepatit B hastalari arasindaki subtip/serotip dagilimi

ciger hastaligi olan hastalarin arasinda HBV subtiplerinin
dadilimlan agisindan istatistiksel olarak anlamli bir farklilik
tespit edilmemistir (p>0,05) (Tablo 3).

Mevcut calismada, kronik hepatit B'li hastalardan izole
edilen 15 HBV D/D1 genotip/subgenotipin 14'niin sero-
tipi ayw2, 1'nin serotipi ise ayw3, 2 HBV D/D2 genotip/
subgenotipin 2'sinin de serotipi ayw3 olarak belirlenmis-
tir. OBI'li 32 hastadan izole edilen HBV D genotiplerinin
10'nun (%32,3) serotipi ayw3 olmasina karsin 17 kronik
hepatit B hastasindan izole edilen HBV D genotiplerinin
yalinizca 3'nln (%17,6) serotipi ayw3 olarak belirlenmistir.
Buna karsin OBI ve kronik hepatit B hastalarindan izo-
le edilen HBV'lerin subtip dagilimlar ve sikligi arasinda
istatistiksel olarak anlamli farklilik tespit edilememistir
(p=0,305) (Tablo 3).

TARTISMA

HBV genomunda evrimsel sire¢ icerisinde konak hic-
resel faktorleri ve cevresel faktorlerin etkisiyle meydana
gelen varyasyonlar yansitan genotip ve subgenotiplerin
viral biyogenez Uzerindeki potansiyel virolojik etkileri,
enfeksiyonun dogal seyri ve klinik sonuclan UGzerinde
de etkili olabilmektedir (19, 20). Hepadnaviridae ailesi
Orthohepadnavirus cinsi icerisinde siniflandirilan insan
hepatitis B virlsU, tim genom dizeyinde nikleotid fark-
hgr >%7,5 olan, 9 konfirme genotip (A-l), hentiz konfir-
me edilmemis bir genotip (J), her bir genotip de kendi

arasinda nikleotid farkliligi yaklasik %4-8 olan ve spesifik
cografik dagilimlan olan 35'den fazla alt genotip icerir.
Buna karsin &zellikle HBV subgenotiplerinin nihai tani
ve siniflandirlmasina dair henlz net bir standardizasyon
yoktur. HBV genotip D Glney Amerika haric¢ tim dinya-
da yaygin olmasina karsin ozellikle Akdeniz kusagi, Orta
Dogu, Afrika ve Hindistanda daha ylksek yayilim goéste-
rir. HBV genotip D, D1-Dé olarak adlandirlan alti subge-
notip icerir. HBV subgenotip D1 daha ¢ok Orta Dogu ve
Orta Asyada; D2, Avrupa ve Libnanda; D3 tim Diinyada;
D4 Pasifik adalari ve arktrik toplumlarda; D5 Hindistanda;
Dé Afrika bélgesinde yayilim gosterir (21).

HBV Avustralya antijeni ilk defa Blumberg tarafindan
HBsAg'nin immdinolojik epitoplarini iceren bir bdlge
olarak tanimlandiktan sonra, sirasiyla ‘a’ determinanti
icerisindeyeralan 122,160, 127,159, 140. pozisyonlarindaki
a.a.'lerin allel varyasyonlari (d/y ve w/r) ve spesifik antikor
reaksiyonlari baz alinarak 9 imminolojik subtipi (ayw1,
ayw2, ayw3, aywd, ayr, adw2, adw4, adwg, adr, ve adrg-
) tanimlanmistir (22, 23). HBV genotip D ayw2 ve ayw3
ile bu genotipler icin nadir gézlemlenen ayw4 ve adw3
olarak tanimlanan dort serotip icerir (17-19).

Bu calismada OBI ve kronik hepatit B hastalarindan izole
edilen HBV'lerin timinlnin genotipi D, subgenotipleri
dagilim sikligina gore sirasiyla HBV/D1 (%75,5), HBV/D3
(%18,4) ve HBV/D2 (%6,1), serotiplerin dagilimi ise sikli-
gina gore sirasiyla ayw2 (%73,5) ve ayw3 (%26,5) olarak
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belirlenmistir. Calismada &zetle, HBV D genotipi ile en-
fekte hastalarin biytk ¢cogunlugunun subgenotipi HBV/
D1, serotipi ise ayw2 olarak tespit edilmistir. Calismanin
yapildigi cografik bélge uyarinca HBV genotip, subgeno-
tip ve subtiplerine iliskin elde edilen verilerin dngoérilebi-
lir oldugu anlasiimaktadir.

Calisma kapsaminda OB tespit edilen 22 hastanin 9'nun
(%28,1) subgenotipi HBV/ D3 olarak belirlenmesine karsin
kronik hepatit B hastalarinin hi¢ birinde HBV/D3 subge-
notipi saptanmamistir (p=0,035). Dolayisiyla bu calismada
OBI ve kronik hepatit B hastalarindan izole edilen HBV'le-
rin subgenotip dagilimlar ve sikligi arasinda istatistiksel
olarak anlamli bir farklilik tespit edilmistir (Tablo 3).

HBV'nin kompleks genom organizasyonu ile genlerin
kodlanan ve duzenleyici boélgelerinde meydana gelen
mutasyonlar viral dinamigi sekillendirebilmektedir. OBI'li
bireylerde S gen varyasyonlari asikar enfeksiyonlu birey-
lere gore daha siktir (24). HBV polimeraz enziminin RT
domaini, 3.5-kb’lik pregenomik RNA'yi infeksiyéz Dane
partikillerinde bulunan yaklasik 3.2 kb'lik kismi (parsiyel)
cift iplikli HBV genomuna donisimind katalize etmesi
nedeniyle viral replikasyon déngusu igin kritik dneme
sahiptir (25). HBV genomunda yer alan genlerin cakis-
masi virlse son derece efektif bir genomik organizasyon
imkani tanimasina karsin bu 6zgiin yapinin istenmeyen
olumsuz etkileri de olabilmektedir. Ornegdin HBV S geni-
nin RNA bagmli DNA polimeraz/revers transkriptaz (P/
RT) enzimini kodlayan polimeraz geni ile veya tersine P
geninin S geni ile ortistigu bélgelerde meydana gelen
mutasyonlar, viral replikasyon kapasitesi ve HBsAg ya-
pisinda degisimlere neden olarak, sirasiyla serum HBV
DNA duzeylerinde azalma ve HBsAg sentezinin azalmasi
velya sekresyonunun bozulmasina neden olabildigi bu-
nun da HBsAg negatifligi ve disik replikasyon varligi ile
karakterize OBI ile iligkili olabilecegdi ifade edilmektedir
(26-29).

HBV/D'nin ¢oklu cografik yayilim ve yiksek heterojenite
iceren genotiplerden biri olmasi, daha ylksek oranda S
gen mutasyon/varyasyon icermesi, HBV/D3'in OBI'li bi-
reylerde diger subgenotiplere oranla daha fazla varyas-
yon icerdigi, kronik hepatit B hastalar arasinda ise diger
subgenotiplere oranla daha az HBV DNA yiki, daha
yavas hastalik progresyonu ve daha distk onkojenik po-
tansiyel ile daha dislk replikasyon kapasitesi ile karak-
terize oldugu yoénlindeki veriler bu yaklagimi destekler
niteliktedir (30-32). HBV/D3 subgenotopinin bazi cografik
bolgelerde HBsAg seronegatif kan donérleri ile OBl igin
risk faktorl olarak kabul edilen damar ici uyusturucu kul-
lananlar ve madde bagimlilar ile HIV ile ko-enfekte OBI
vakalarinda daha sik tespit edildigine dair veriler de HBV/
D3'tn OBI ile iliskili olabilecegine isaret etmektedir (33).
Kan donérlerinin %2,96'sinin OBI olarak tanimlandidi bir
calismada; OBI'li vakalarin %87'si HBV/D genotipi, HB-
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V/D genotipiile iligkili subgenotipler HBV/D1, HBV/D2 ve
HBV/D3 sirasiyla %7, %26 ve %65 oraninda, tim HBV/D1
izolatlarinin serotipi ayw2, biri hari¢ tim HBV/D2 izolat-
larinin serotipi ayw3 ve tim HBV/D3 izolatlarinin serotipi
de ayw3 olarak belirlenmis ve HBV/D3 subgenotiplerinin
OBl ile iligkili olabilecegi ifade edilmistir (34).

Subgenotip HBV/D3 ile enfekte bireylerin demografik
ozellikleri nedeniyle potansiyel olarak immunsipresyo-
na ve ¢oklu viral enfeksiyonlara yatkin olmalari, anti-HBV
immUn denetim mekanizmalarindaki aksakliklar ile iligkili
OBl olugmasinda, re-enfeksiyonlara acik olmalari ise viral
genomda coklu varyasyonlarin birikmesine ve bu varyas-
yonlarin neden olabildigi HBsAg sentezi ve viral replikas-
yon kapasitenin azalmasi ile iligkili OBl olugsmasinda rol
alabilecedi, nihayetinde subgenotip HBV/D3'ln OBl icin
predispozan bir faktér olabilecegi 6ngérilebilir. Dolayi-
styla bu calismadan elde edilen veriler subgenotip HBV/
D3'in HBsAg negatifligi, persistan ve dusik replikasyon
yetkinligi ile karakterize olan ve ayrica konak immin de-
netim mekanizmalarindaki aksakliklarin neden olabildigi
OBl ile iligkili olabilecegini destekler niteliktedir.

Bu calismada subgenotip HBV/D1 ile iliskili serotipler
ayw2 ve ayw3 sirasiyla %97,3 ve %2,7, HBV/D2 ile iligkili
serotip ayw3 %100, HBV/D3 ile iliskili serotip ayw3 %100
oraninda tespit edilmistir. Serotipi ayw3 olarak tanimlanan
13 (%26,5) HBV izolatinin 10'nu (%76,9) OBI, 3'G (%23,1)
ise kronik hepatit B tanili hastalardan izole edilmistir. Ge-
rek hasta gruplari (p=0,578) gerekse OBI ve kronik hepatit
B hastalar arasinda serotip dagilimlari (p=0,305) agisindan
istatistiksel olarak anlamli bir farklihk yoktu. HBV serotip
ayw3 siklikla HBV/D2 ve HBD/D3'e spesifikdir (35). Bu ¢a-
lismadan HBV serotip dadilimina iliskin elde edilen verile-
rin, gerek cografik gerekse HBV genotip ve subtipleri ile
uyumlu oldugu anlasiimaktadir.

HBV serotip ayw3 ayw1, ayw2 ve ayw4'den farkl olarak
HBsAg ‘a’ determinant bodlgesinde yer alan 127. aa
pozisyonunda Tirozin (Thr) icerir. 127Thr varyasyonunun
HBsAg'nin antijenitesinde azalmaya neden olarak,
serolojik tani amaciyla kullanilan anti-HBs antikorlarina
kargi reaktivitesinde iliskili  olabilecegi
dolayisiyla serolojik tani amaciyla kullanilan testlerin
duyarlihigini olumsuz yénde etkileyebildigi bildirilmistir
(35). Bu ¢alismada serotip ayw3 olarak tanimlanan 10 OBI'li
hastanin hicbirinde serum HBV DNA saptanmamistir.
Dolayisiyla bu calismadan elde edilen veriler uyarinca
HBV serotipleri ile OBI arasinda direkt bir iligkili olmadid
ongorilebilir.

azalma ile

Kontrol grubu olarak ¢aligilan kronik hepatit B hasta sa-
yisinin az olmasi ile kronik C hepatitli hastalar dsindaki
non-viral karaciger hastaligi grubunun homojen bir grup
olmamasi ve gruptaki hasta sayilarinin kismi yetersiz ol-
masi da bu ¢alismayi sinirlandiran faktérlerdi. Bu acidan
HBV/D3'ln OBI patogenezi lizerindeki roltiniin moleku-
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ler dizeyde aydinlatilmasi amaciyla genom dizeyinde
ileri sekans analizleri ve fonksiyonel virolojik deneylerin
yapilmasi gerekli ve yararli olacaktir.

Sonug olarak konak ve populasyon dinamigi ile iliskili fak-
torlerin baskisi altinda farklilasan subgenotip HBV/D3'lin
OBI patogenezinde potansiyel roli olabilecedi 6ngori-
lebilir.
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ABSTRACT

The current pandemic provides the most incredible opportu-
nity to develop convalescent plasma therapy into an effective
treatment modality for the coronavirus disease 2019 (COVID-19)
caused by Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2) while a vaccine is still under development. The
global reach of this pandemic, and the immediate need for ef-
fective treatments for patients with severe and critical COVID-19,
is driving both basic and clinical research at an unprecedented
rate. Convalescent plasma therapy is a treatment option that
has been known since the 1900s and has been used in various
disease treatments since then. Convalescent plasma therapy is
one of the treatments currently being used in the treatment of
patients with COVID-19. We see that this treatment method was
likewise used in the Middle East respiratory syndrome coronavi-
rus (MERS-CoV), the severe acute respiratory syndrome (SARS),
and Ebola epidemics, which occurred worldwide in the recent
past. This review aims to provide an overview of plasma ther-
apy's history and the scientists behind this vital discovery. Sec-
ondarily, we report the recent global advances in convalescent
plasma use in COVID-19 treatment.

Keywords: COVID-19, convalescent plasma therapy, history

OZET

icinde bulundugumuz mevecut pandemide “Severe Acute Respi-
ratory Syndrome Coronavirus-2" (SARS-CoV-2) virlisiinin neden
oldugu yeni koronavirls hastaligi (COVID-19) icin asi gelistirme
calismalari devam ederken, konvalesan plazma tedavisi de etkili
bir tedavi yontemi olarak bir firsat sunmaktadir. Bu pandemide,
siddetli ve kritik COVID-19 hastalar igin etkili acil tedavilere ih-
tiya¢ duyulmakta, hem temel hem de klinik arastirmalar benzeri
g6rilmemis bir hizda devam etmekte ve bir ¢cok calisma konva-
lesan plazma tedavisine yénlendirmektedir. Konvalesan plazma
tedavisi, 1900'lerden beri bilinen ve o zamandan beri cesitli has-
taliklarda kullanilan bir tedavi secenegidir. Konvalesan plazma
tedavisi halihazirda COVID-19 tanili hastalarin tedavisinde kulla-
nilan tedavi seceneklerinden birisidir. Yakin ge¢cmiste diinyayi et-
kisi altina alan the Middle East respiratory syndrome coronavirus
(MERS-CoV), the severe acute respiratory syndrome (SARS) ve
Ebola salginlarinda da bu tedavi yonteminin uygulandigini gor-
mekteyiz. Bu derlemede konvalesan plazma tedavisinin tarihce-
sine ve bu hayati bulusun arkasindaki bilim insanlarina genel bir
bakis atmayi amacliyoruz. ikincil olarak, COVID-19'un tedavisin-
de dunyadaki plazma kullanimindaki kiresel gelismeleri sunmak
hedeflendi.

Anahtar Kelimeler: COVID-19, konvalesent plazma tedavisi, ta-
rihce
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Coronavirus disease 2019 (COVID-19) caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was declared a pandemic on March 11, 2020 by the World
Health Organization (WHO) (1). Since then scientists and
clinicians have been extensively working to find a cure for
COVID-19 and also produce an effective vaccine against
SARS-CoV-2. High-quality evidence showing the effec-
tiveness of treatments for COVID-19 is scarce, but recent
studies are now registered in testing a range of thera-
pies, including immunosuppressants and remdesivir. One
therapy being tested is convalescent plasma, also known
as an immune plasma or hyperimmune plasma, is a type
of passive antibody therapy, in which blood plasma is iso-
lated from people who have recovered from the disease
of interest and is administered to those with the disease
to suppress viremia and improve clinical symptoms (2). In
this review, we aim to briefly present the history of con-
valescent plasma therapy. As the secondary goal of this
review, we report the recent global advances in convales-
cent plasma use in COVID-19 treatment.

The acquisition of immunity to a disease that a patient
has already encountered has been documented for many
centuries. Some of the earliest work in the field that has
now become known as immunology was performed
in the period around 1714-1717 (3). Lady Mary Wortley
Montagu pioneered a smallpox inoculation, a course of
action unparalleled in medical progress up to that point.
Variolation used live smallpox virus in the liquid tak-
en from a smallpox blister in a mild case of the disease
and was carried in a nutshell. In 1798, the first smallpox
vaccination was more notably demonstrated by Edward
Jenner. This was performed by inoculating a boy with the
fluid from a cowpox pustule giving him immunity to the
very similar but much more severe disease smallpox (3).

Emil von Behring, lived between 1854 and 1917, and
studied medicine at the Kaiser-Wilhelm-Akademie in
Berlin, an academy for military doctors. He had ascer-
tained that the serum of tetanus-immune white rats con-
tained a substance that neutralized anthrax bacilli in 1887
and saw this as the cause of “resistance” (4). In early 1889,
he worked in Berlin with Shibasaburo Kitasato on the
isolation and definition of this agent. One of their goals
was still the discovery of suitable systemic disinfecting
agents, especially against anthrax, for which iodine, gold,
and zinc compounds were tested. On December 4, 1890,
Behring and Kitasato jointly published their first paper on
blood-serum therapy, followed on 11 December by an-
other report, signed by Behring alone, which discussed
the blood-serum therapy not only in the treatment of tet-
anus but also of diphtheria (4). In that article, he stressed
four main points:

1- The blood of tetanus-immune rabbits possesses teta-
nus toxin-destroying properties.

2- These properties are also present in extravascular
blood and the cell-free serum obtained from the latter.

3- These properties are so lasting that they remain effec-
tive when injected into other animals, thus making it pos-
sible to achieve excellent therapeutic effects with blood
or serum transfusions.

4- Tetanus toxin-destroying properties are not present in
the blood of animals, not immune to tetanus (4).

Behring immediately recognized that evidently, a new
principle of defense by the organism against infection
had been discovered. Behring won the first Nobel Prize
in Physiology or Medicine in 1901 to develop serum ther-
apies against diphtheria (3).

In the same time interval in 1900, we also see Paul Eh-
rlich, who is regarded as one of the pioneers of modern
immunology, proposed the side-chain theory, where he
hypothesized that side-chain receptors on cells bind to
a given pathogen. He was the first to propose a mod-
el for an antibody molecule in which the antibody was
branched and consisted of multiple sites for binding to
foreign material, known as antigen, and for the activation
of the complement pathway. This model agreed with the
‘lock and key’ hypothesis for enzymes proposed by Emil
Fischer and still in general terms holds true today (5).

In 1944, Swedish physician Jan G. Waldenstrom de-
scribed a case of macroglobulinemia with symptoms of
increased blood viscosity. In 1955, Jan G. Walderstrom
performed an effective plasmapheresis procedure on a
patient with macroglobulinemia and noted an effective
reduction of macroglobulin in the blood. Astrid Fagrae-
us, in 1948 described that plasma B cells were specifically
involved in antibody generation. By 1957 Frank Burnet
and David Talmage had developed the clonal selection
theory. This stated that a lymphocyte makes a single spe-
cific antibody molecule that is determined before it en-
counters an antigen, which was in contrast to the instruc-
tive theory developed by Linus Pauling in 1940, where the
antigen acted as a template for the antibody (4).

By 1959 Gerald Edelman and Rodney Porter had inde-
pendently published the molecular structure of antibod-
ies, for which they were later jointly awarded the Nobel
Prize in 1972 (6). The first atomic-resolution structure of
an antibody fragment was published in 1973. That was
quickly followed by the invention of monoclonal antibod-
ies in 1975 by Georges Kohler and César Milstein, signal-
ing the start of the modern era of antibody research and
discovery (5). Today the term plasma therapy includes
different techniques (filtration or adsorption on plasma),
which remove not all, but only specific elements con-
tained in the plasma and altogether allow treatment of a
large number of diseases (7).
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Our recent history regarding the use of convalescent
plasma therapy against viral infections therapy includes
the severe acute respiratory syndrome (SARS) epidem-
ic, the Middle East respiratory syndrome coronavirus
(MERS-CoV) epidemic, and the Ebola epidemic (8-10).
Human-to-human transmission of SARS and MERS-CoV
is through respiratory droplets, but the Ebola virus was
transmitted via body fluids, including urine, saliva, sweat,
feces, breast milk, and semen (11). In late 2002, the SARS
epidemic emerged in China. In nine months, WHO
shared the data on the SARS epidemic as over eight
thousand people infected, where almost 800 deaths had
occurred, leading to a case fatality ratio of 9.6% (12). The
results of a study included 80 patients with SARS in Hong
Kong supported the use of convalescent plasma therapy
in the early phase of SARS (8). In late 2012, the MERS-CoV
epidemic started in Saudi Arabia (9). Since the case fatal-
ity rate was too high, reaching almost 50%, many experi-
mental therapies evaluated against MERS-CoV infection,
where one was convalescent plasma therapy supported
by WHO (13). However, a feasibility study, conducted
to investigate the use of convalescent plasma therapy
against MERS-CoV, did not show the high-titer convales-
cent plasma for passive immunotherapy of MERS-CoV
infection (14). As part of the conclusions, the authors
emphasized the need for well-designed clinical trials
(14). Thus far, we had seen several Ebola virus outbreaks,
where the first one was believed to be in 1976 in Sudan
(15). The overall case fatality rate has reached to 40% (15).
A study evaluating the use of convalescent plasma ther-
apy against Ebola infection concluded that the therapy
did not result in significant improvement in survival where
it included a total of 84 patients with confirmed previous
Ebola infection (10). These experiences with the use of
convalescent plasma therapy showed that there is a need
forimprovement in this option to work better in the clinic.

According to WHO reports, COVID-19 had caused more
than 900,000 deaths and infected more than 28 million
people in the world at the time of writing this review
(16). While the research being conducted to find an ef-
fective medical regimen to treat patients with COVID-19,
convalescent plasma therapy remains as one of the op-
tions investigated against COVID-19. Many countries,
including Turkey encouraged the recovered patients
from COVID-19 to donate blood that will be used for
convalescent plasma therapy for hospitalized patients
with COVID-19. Currently, the optimal antibody titer
that should be used in convalescent plasma, is not well
known. Thus, we need clinical studies to establish the ti-
ter values to make convalescent plasma therapy better.
The United States of America’s (USA) authority, known as
the Food and Drug Administration (FDA) did not give li-
cense to convalescent plasma therapy for its use in treat-
ing patients with COVID-19. However, the FDA released
a letter in response to Robert P. Kadlec's, MD, MTM&H,

MS request on the use of convalescent plasma therapy
for COVID-19 on August 23, 2020 and granted its use as
Emergency Use Authorization (EUA) (17). Ten days later,
on September 2, 2020, the FDA resealed new guidance
called "Recommendations for Investigational COVID-19
Convalescent Plasma” (18). Since the clinical trials are the
gold standard research tool for investigating the effec-
tiveness of a treatment, we aimed to evaluate the on-
going clinical trials being conducted in a search at www.
clinicaltrials.gov where we used “Covid19" as Condition
ordisease and "Convalescent plasma” as Other terms on
September 12, 2020. This search yielded 148 clinical trials
in total, where the majority (37.8%) came from the USA.
Ten of these clinical trials were reported to be complet-
ed, whereas only one was withdrawn.

Despite its 100-years-plus history, never before has the
use of convalescent plasma been so thoroughly tested
for use as a viable therapeutic. Whatever the outcome
of the many clinical trials being conducted, we will un-
doubtedly learn a lot about the most efficient ways to
collect, process, and safely use convalescent plasma. The
medical world is so far hopeful for a positive outcome for
convalescent plasma use in COVID-19. Fortunately, our
improved understanding of convalescent plasma will also
be valuable for pandemics of the future.
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OZET

Hematopoetik kok hicreler (HKH) basta kemik iligi (Ki) olmak
Uzere cesitli hematopoetik organlarda, kordon kaninda (KK),
aferez materyalinde ve periferik kanda cok az sayida bulun-
maktadir (1-100 hicre/ml). Bu hicrelerin saflastirilarak diyabet,
kanser, kalp, nérolojik hastaliklar, kas ve eklem sorunlar olan
hastalara nakledilmesi fonksiyonu bozulan doku ve organlarin
rejenerasyonunu saglayacaktir. Kanser hastalarinda otolog kok
hicrelerin transplantasyonunda en énemli sorun malign hicre
kontaminasyonudur. Allojenik transplantasyonda ise hucreler
farkl kisilerden alindigi igin, alicida meydana gelen immiin reak-
siyonlar ve doku reddi bu alanin en dnemli sorunudur. Dolayisiyla
transplant materyalinin timor hicrelerinden ve immun hicrel-
erden temizlenmesi nakledildigi dokuda uzun streli ve saglikli
rejenerasyonu saglayacaktir. Klinik kullanim icin bu hicrelerin
saflagtinlmasinda uzun vyillar cesitli teknikler gelistiriimesine
ragmen halen uygun ve etkili bir yéntem bulunmamaktadir.
Son yillarda gelistirilen mikroakiskan sistemler (mikrogipler) ko-
lay, ucuz ve yiksek verimli olmasi nedeni ile arastinlmaktadir.
Cesitli mikrokapiller, mikrosttunlar, mikroporlarla dizayn edilen
bu sistemlerde hiicrelerin boyut, mekanik esneklik, deform-
abilite, hicre adezyonu ve elektrik yikleri gibi ozelliklerine
dayal saflastirma yapiimaktadir. Baslangicta ¢cok az sayida bu-
lunan dolasimdaki timér hicrelerini (DTH) yakalamak amaciyla
gelistirilen bu sistemler simdi cesitli hicrelerin, mikrovezikiller-
in ve eksozomlarin saflastirilmasi ve tanisi icin kullanilmaktadir.
Bu derleme, geleneksel ve gelismekte olan hematopoetik kok
hicre izolasyon yontemleri ile bu yontemlerin avantajlar ve de-
zavantajlarini agiklamayi amaclamaktadir.

Anahtar Kelimeler: Kék hiicre izolasyonu, mikroakiskan sistem-
ler

ABSTRACT

Hematopoietic stem cells are the rare cells in various hematopo-
ietic organs which are found in small numbers (1-100 cells/ml).
When these cells are transferred to patients suffering from dia-
betes, cancer, heart diseases, muscle and joint problems, they
will help the patients’ bodies with the regeneration of impaired
tissues. While the most important problem in the transplantati-
on of autologous stem cells is malignant cell contamination in
cancer patients, in allogeneic transplantation, it is immune reac-
tions and tissue rejections. Therefore, clearing of the transplant
material from tumour cells and immune cells may support the
long-term healthy regeneration of the tissue to which they are
transplanted. Although various techniques have been deve-
loped for the purification of these cells in terms of clinical use
over many years, there is still no sufficiently effective method.
In recent years, researchers have shown an increased interest in
microfluidic systems because they are easy to use, cheap and
highly efficient. In these types of systems designed with vari-
ous microcapillaries, micropillars and micropores; purification
is carried out according to the properties of cells such as size,
deformability, cell adhesion and electrical charges. This review
aims to explain traditional and emerging hematopoietic stem
cell isolation methods and their advantages and disadvantages.

Keywords: Stem cell isolation, microfluidic system
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GiRiS

Hucrelerin ve biyomolekillerin davraniglan ve ozellikleri,
doku ve organlarin fonksiyonlar hakkinda bize 6nemli bil-
giler sunar. Hicreler ve biyomolekdller tzerindeki detayli
analizler biyolojik ¢calismalarda ve klinik tanida biyik éne-
me sahiptir (1). Bu analiz basamaklarindan biri de hiicre izo-
lasyonudur. Hiicre izolasyonu, bir¢ok biyolojik ve biyome-
dikal arastirmalarda, klinik tedavi ve tanida yaygin olarak
kullaniimaktadir. Klinik kullanim acisindan terapétik hiicre
izolasyonu, hastaya zenginlestirilmis hiicre populasyonla-
rinin verilmesini saglar. Lokositlerin aferezle ayristinimasi
veya hematopoetik kdk hicreler (HKH) imminomagnetik
ayirma ile zenginlestiriimesi buna érnektir (2). HKH nakli,
kemik iligi (Ki) hasar gérmiis hastalarda kemik iligi fonksi-
yonunun yeniden yapilandirlmasi amaciyla intravendz ya
da oral yiksek doz kemoterapi veya radyoterapiyi takiben
yapilan uygulamadir. ilk kez 1939'da aplastik anemi teda-
visinde uygulanmistir. 1950'de hematolojik kanserlerin te-
davisinde kullanilmaya baslanmis ancak iyi bir sonug elde
edilememistir. 1968'de insan I8kosit antijenlerinin kesfedil-
mesiyle allojenik-kék hiicre nakli ilk kez Minnesota Univer-
sitesinde basaryla gerceklestirilmistir (3).

Kok hicre uygulamalarindaki ilerlemeler; daha verimli,
basitlestirilmis, kullanima hazir ve son derece islevsel kdk
hicreler elde etmek icin bircok doku tipine genis capta
uygulanabilen kék hicre izolasyon yontemlerine duyulan
ihtiyacr arttirmistir (4). Bu yontemler doku mihendisligi ve
rejeneratif tip alanlarinda oldugu gibi biyokimya, elektrik
muhendisligdi, fizik ve malzeme bilimi gibi bir¢cok alanda da
kullanilmaktadir (2). Ticari olarak gegerli ve yaygin olarak
kullanilmis bircok kék hiicre izolasyon teknikleri olmasina
ragmen, etkinlikleri ve 6zgullukleri hala yetersizdir (4). Ayni
zamanda pahali ve zaman alma, gelismis ekipmanlara ve
uzman personele ihtiyag duyma gibi dezavantajlar da var-
dir (5). Bu derleme, geleneksel ve gelismekte olan hema-
topoetik kdk hicre izolasyon yontemleri ile bu yéntemlerin
avantajlan ve dezavantajlarini agiklamayr amaglamaktadir.

HEMATOPOETiK KOK HUCRELERIN KLiNiK UYGULA-
MADAKI YERI

Kok hicreler, 6zellesmis hicrelere farklilagsabilen ve in-
san vicudundaki bir¢ok farkli doku veya organin kendini
onarmasini saglayan benzersiz hiicrelerdir (6). Doku, kan
ve Ki'nde bulunan kék hiicrelerin rejeneratif potansiye-
li kesin olarak belirlenmistir. Kék hicre calismalari, son
yillarda biyolojinin temel sorunlarini incelemek ve has-
taliklarin tedavisinde yeni secenekler sunmak Uzere en
cok aragtirmanin yapildigr bir alandir (4). Kok hicre nakli,
|6semi ve lenfoma gibi bazi malign kan hastaliklari, Ki-
yetmezlikleri ile dogumsal kan hastaliklarinin tedavisinde
siklikla bagvurulan hayat kurtarici yéntemlerden biridir (7).
Bu hastaliklara ek olarak diyabette; deri kaybi, otoimmin,
norolojik, eklem ve kas hastaliklarinda, kardiyovaskiler
hastaliklarda, bazi kanser tirlerinde de genis uygulama

alani bulmaktadir (8-10). Ayrica iskemi ve reperflizyon
hasarinin tedavisinde kék hicrelerin kullanilmasi ile asiri
inflamasyonun baskilandigi ve hiicre hasarinin onanldigi
gosterilmistir (11).

Hematopoez, HKH'den tim kan hiicre tiplerinin olustugu
hiyerarsik farklilasma strecidir. HKH'ler kendini yenileme
ve ¢ok yonlu farklilasma yetenegine sahip hicrelerdir (12).
K&k hiicre terapisinde, klinik kullanimda daha ¢ok bu hiic-
reler tercih edilmektedir. HKH'ler mobilize periferik kan
(MPK), kordon kani (KK) ve Ki'den elde edilmektedir (13).
HKH, kemik iliginde 1:10.000-15.000 iken dolasan kanda
bu oran 1:100.000'dir (14). Heterojen bir stispansiyondan
HKH popdlasyonlarinin izole edilmesi, klinik uygulama
ve temel arastirmalarin olmazsa olmaz 6n kosuludur (4).
Uzun yillardan beri kdk hucrelere, izolasyon yontemleri
uygulanmustir. Kok hiicre izolasyon yéntemleri hicrelerin
fiziko-kimyasal, biyo-fiziksel ve immun-afinite 6zellikleri ile
tanimlanan prensiplere gére gruplandinlabilir (Tablo 1).

Tablo 1: K&k hicre izolasyon yontemleri (15)*

Yéntem Hiicresel 6zellikler

1. Fiziko-kimyasal bazli

izolasyon
Santrifligasyon
Membran filtrasyonu

Boyut, yogunluk ve yapisma
ozelliklerine gore

2. immiin-afinite bazli
izolasyon
FACS
MACS
Afinite
kromatografisi
Sulu iki fazli afinite
izoloasyonu

3. Biyo-fiziksel bazli
izolasyon(etiketsiz)
FFF
DEP

4. Mikroakigskan yontem  Cesitli ézelliklere gore
ile izolasyon (fiziksel, afinite, biyolojik vs.)
FACS: Floresansla Aktiflestirilmis Hlcre Ayirma, MACS: Manyetik

Boncuklarla Aktiflestirilmis Hiicre Ayirma, FFF: Alan Akigli
Fraksiyon, DEP: Dielektroforez. *Kaynak 15'ten duzenlenmistir.

Yizey belirteclerinin
ekspresyon dizeyine gore

Elektriksel, ataletsel/ataletsel
olmayan gibi ozellikler

KOK HUCRE iZOLASYON YONTEMLERI

1. Fiziko-kimyasal bazli izolasyon yéntemleri

Sedimantasyon teknigi ile hiicre fraksiyonlama

Santrifij ile sedimantasyon, cesitli tipteki hicrelerin ve
hiicre pargaciklarin izolasyonunda sik¢a kullanilmistir. Bu
metod ile heterojen bir hiicre karigimi, hiicre boyut ve/
veya yogunlugu ile iliskili cokelmeye dayanan birkag alt
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popiilasyona bolinebilir (Sekil 1). Ozellikle, polimorfo-
nikleer (PMN) ve mononikleer hicrelerin (MNH) esza-
manl zenginlestirilmesi icin yaygin olarak uygulanmistir
(5). Santrifijlu bir alanda bir kirenin sedimantasyon (¢o-
kelme) hizi asagidaki denklemle bulunur:

v= (dz (ﬁp - m)/ 18*:) X g,

Burada v, d, p,, p, n ve g sirasiyla, sedimantasyon hiz,
partikil capi (hidrodinamik esdeger kire), partikil yogun-

Qr10g/mt Q) r1o9g/ml 105 gfmi

santrifiigasyen
107
w
santrifiigasyon zamani
(a) (b)

Sekil 1: a) Diferansiyel peletleme; hiicreler, temel olarak
boyut farkliliklarina gére ayrilir ve hiicre ortami homojen b)
Yogunluk gradyanli (6r. 1.07 g/ml yoGunluklu Fikol ile) san-
trifGgasyon; hicreler temel olarak yogunluk ya da boyut
farkliliklarina gére aynlir ve hiicre ortami  heterojendir.
Kaynak 5ten dizenlenmistir.

lugu, sivi yogunlugu, ortamin viskozitesi ve merkezkag
kuvvetini ifade etmektedir.

Genel olarak, santrifij ile sedimantasyon diferansiyel
peletleme, yodunluk gradyanl santrifigasyon (YGS) ve
zit-akigl santrifijli yikama olmak Gzere Gg ana teknikten
olusur (5, 16). Diferansiyel peletlemede, hicreler temel-
de boyutlarina gore ayrilsa da yogunluk farklliklan da bu
ayrnismada bir rol oynayabilir. Hicreleri iceren ortam, yo-
Junluk agisindan homojendir. Hicre pelletleme, hemen
hemen tim hicre toplama ve yodunlastirma islemlerinde
ilk adim olarak kullanilmistir. Bu teknikte peletlenmis hiic-
reler ve sispanse hicreler olarak iki fraksiyon elde edilir.
ilk olarak kék hiicrelerin izolasyonu icin kullanilan ve daha
verimli bir hiicre ¢cokeltme yontemi olan YGS ise, hiz-zonal
ve izopiknik (esit yogunluk) olmak lzere iki alt kategoride
incelenebilir. Hiz-zonal santrifigasyonda ayristirma med-
yumun yodunludu, sedimente olacak hiicre/materyalin
minimum yogunlugundan daha duslktir (5). Santrifigal
kuvvet etkisi ile partikiller yukarida belirtilen 6zelliklerine
bagl olarak farkli yogunluktaki sollsyon icerisinde belirli
bélgelerde toplanirlar. izopiknik santrifligasyonda kullani-
lacak medyumun yogunlugu aynstirlacak hiicre/materya-
lin yogunlugundan fazladir. Hicre canliligs, safligi ve verimi
icin ayristirma medyumunun dogru sec¢imi, saglam hucre
populasyonlarinin izolasyonunda énemli bir rol oynar. Uy-

gun bir medyumun iki dnemli 6zelligi osmolaritesi ve vis-
kozitesidir. Hayvan hicrelerinin hiicre duvar olmadigiicin,
canlilik ve yogunluklari osmolarite dalgalanmalarindan ol-
dukga etkilenir. Fikol, sakaroz, sigir serum albimini (BSA),
perkol ve iyodin bilesenleri gibi farkli ayristirma medyumu
turleri bugline kadar sayisiz arastirmada kullanilmistir. Fi-
kol, en yaygin sekilde kullanilan YGS medyumlarindan bi-
ridir; oldukga hidrofiliktir ve normal fizyolojik osmolaliteyi
asmadan maksimum 1.2 g/mL yogunluga sahip bir yogun-
lugu kapsayan %50'ye kadar konsantrasyonlari hazirlamak
icin kullanilabilir (5). Periferik kan MNH'lerin rutin olarak
ayrilmasinda, Ficoll-Paque™ (yogunluk: 1.077 g/mL) yay-
gin olarak kullanilmaktadir (4, 5).

Zit-akigh santrifGjl yikama, hiicreleri boyut ve yogunlugu-
na gore ayirnr. Bu yontem kaldirma kuvveti prensibine da-
yanir ve islemler kapali sistemde gerceklesir. 1970'lerden
beri 6zellikle beyaz kan ve kdk hiicrelerin toplanmasinda
ve plazmaferezde kullaniimaktadir. Konik santriflj hazne-
sindeki hiicre, disa dogru santrifligal kuvvete ve ice dogru
akigskan kuvvete maruz birakilir (16). Hicreler santrifigal
bir kuvvete maruz birakilirken, secilen bir ortamda sirek-
li olarak merkezcil bir ydnde akar. Yikama bdélmesinde,
her hicre, sedimantasyon hizinin sivinin akis hizi ile tam
olarak dengelendigi bir bélgeye gé¢ etme egilimindedir.
Haznenin geometrisi (konik) bir uctan diger uca farkl akis
hizlar gradyani Urettiginden, sispansiyonda cok cesitli
sedimantasyon hizina sahip hicreler tutulabilir. Yikama
sivisinin akis hizini adim adim arttirarak veya rotor hizini
azaltarak, homojen boyuttaki hicrelerin ardigik populas-
yonlari hazneden elde edilebilir (17).

Membran filtrasyonu

Hicre izolasyonu; sadece hiicrenin boyutuna ve memb-
ran por boyutuna gdre gerceklesmez, ayni zamanda ay-
nstirma membranina hiicre yapismasinin diferansiyel yo-

Sekil 2: PU membranlarin SEM gdrintileri. (a,b) kan per-
measyondan sonra ortalama gdzenek capi: 5.2 pm; (c,d) or-
talama gdzenek capr: 12 um. Kaynak 18'den dizenlenmistir.

417




) Hematopoetik kdk hiicre izolasyonu
Istanbul Tip Fakiltesi Dergisi  J Ist Faculty Med 2021;84(3):415-24

Jgunluguna da bagl olabilir. Hizli, basit bir ydontemdir ve
filtrasyon iglemi sirasinda sterilite kolayca korunabilir (15).

Sekil 2'de taramali elektron mikroskobu (SEM) ile gorin-
tilenen HKK (CD34(+) hicreler) izolasyonunda kullanilan
PU (politiretan) membranlar gosterilmektedir. Yukarndaki
sekilde PU memranlarindan kan hucrelerinin gegirilme-
sinde, HKK'nin (CD34(+) hucreler) sizilme (permeas-
yon) hizinin en dustk oldugu tespit edilmistir. Bu durum
CD34(+) hucrelerinin kirmizi kan hiicrelerinden (eritrosit,
trombositler, T ve B hicreleri) daha yapiskan &zellige sa-
hip oldugunu dustindirmustir. Kordon kanindan veya
kemik iliginden ilkel HKK ve progenitor hiicrelerin izo-
lasyonunda membran filtrasyonunun MACS veya FACS
yontemlerinden daha etkili oldugu séylenilmektedir (18).
Membran filtrasyonlari, kan transflizyonu esnasinda AIDS
ve hepatit C gibi viral enfeksiyonlar dnleyen I6kositleri
aynistirmak icin de kullanilir (19). Bu teknikle kan hicre-
lerinin diginda, Fatanat ve arkadaslari sican beyin doku-
sundan nadir oligodendrosit progenitor hicreleri basa-
riyla izole etmislerdir (20). Burada 5 pm capinda membran
porlar kullanilarak %99'dan fazla verim elde edilmistir.

lyi bir performans icin membran filtrelerin dikkatli tasarlanma-
si dnemlidir. Hicre izolasyonu verimini, dogrulugunu ve has-
sasiyetini en Ust diizeye ¢ikarmak icin, membranlann dogru
ve diizglin gézenek/por geometrisine sahip olmasi ve termal
ve mekanik olarak kararli olmasi gerekir. Gozenek/por capinin
dogru secimi, hedef hicreleri ayirmak icin cok énemli tasanm
parametresidir. Temel olarak basit bir ydntem olmasina rag-
men, gdzenek/porlann tikanmasi ya da hicrelerin pargalan-
masi gibi dezavantajlan da mevcuttur (21).

2. immiino-afinite bazl izolasyon yéntemi

Floresansla Aktiflestirilmis Hlicre Ayirma (FACS)
FACS, bir akis sitometrisi yontemi kullanilarak gercekles-
tirilen etkili bir hiicre ayirma yontemidir. Akis sitometride
hicreler boyut, sekil, DNA ve RNA icerigi, sitoplazmik
graniller agisindan tanimlanir. Bu amacla, hedeflenen
hiicre 6nce floresan madde (florofor) ile isaretli bir antikor
kullanilarak isaretlenir; ardindan hiicre stispansiyonu, akig
sitometriden gecirilir. FACS da florofor konjuge antikorun
varligina ve yogunluguna goére hicreleri siralar (21). FACS
ile hicre izolasyonunda, florofor ile konjuge antikorlar
hicre ylzeyi antijenlerine baglanir ve lazer iginiyla uyaril-
diklarindan (ekstra enerji yiklenmis oldugundan) floresan
15191 yayarlar (2). Heterojen suspansiyondaki etiketlenen
hicreler merkezi kanaldan hava basinci ile sivi icinden tek
sira halinde lazer 1sin1 boyunca kanaldan gecirilir. Paralel
yayilan isin hicre blyUkligu (forward scatter chanel, FSC
cizgisi), dikey aci ile yayilan isin hiicrelerin graniler igerik-
leri ve i¢ yapisi (side scatter chanel, SSC ¢izgisi) hakkinda
bilgi verir (Sekil 3). Bu fiziksel parametreler; tek basina
graniler PMN hucreler, MNH'ler ve kirmizi kan hicreleri
(RBC) belirgin bir sekilde tanimlayabilir (22).
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Sekil 3: Etiketlenmis (yUklU) ve etiketlenmemis hicreler
iceren sivinin lazer 1ginlarindan gecirilmesi ile hicre sirala-
ma, Kaynak 5ten diizenlenmistir.
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FACS, kok hicre biyolojisinde ve imminolojide genis
uygulama alanina sahiptir. ilk olarak lenfositlerin karakte-
rizasyonu ve siralanmasi icin kullanilmistir (HIV izlenmesi
icin CD4(+) T hucresi) (23). FACS; kék hicre, nadir hiicre
(<= 9%0,1), MNH ve PMN hlcre, lenfosit, trombosit, dola-
simdaki fetal hiicre, sperm hicre gibi bircok hicrenin saf-
lagtinlmasinda tercih edilen bir ydntemdir (24-27).

Manyetik Boncuklarla Aktiflestirilmis Hiicre Ayirma
(MACS)

Manyetik boncuklarla aktiflestirilmis hicre saflagtinimasi,
genellikle hiicreleri izole etmek icin manyetik boncuk ile
konjuge antikorlarin kullanildigi bir yéntemdir. Basit bir
izolasyon ile 10-45 dakikada 2x10" hicre saflastirilabilir
ve hedef hiicre 100 kat zenginlestirilebilir (5). Hicreleri
etiketlemek ve ayirmak igin, bircok tipte manyetik mikro
boncuklar ve nano boncuklar gelistirilmistir. MACS yon-
teminde, hlcreler manyetik boncuklarla etiketlendikten
sonra bir miknatis ile, isaretli hiicreler tlp ceperinde tu-
tularak istenmeyen hicreler atilir (2). MACS'ta hiicrelerin
zenginlestirilmesi, pozitif veya negatif isaretleme yoluyla
gerceklestirilir. Pozitif isaretleme, hedef hicreler dogru-
dan manyetik boncukla konjuge antikor ile etiketlenir ve
daha sonra bu hiicreler toplanir; negatifte ise, manyetik
boncukla etiketlenmis hiicreler atilir ve etiketlenmeyen
hicreler toplanir (16). Sekil 4'de manyetik boncuklarla ak-
tiflestirilmis, pozitif ve negatif isaretleme ile hiicre ayirma
yontemi gdsterilmektedir.

MACS uygulamasinin basanli érnekleri arasinda hastalar-
da, kemik iligi transplantasyonu yerine insan KK'dan veya
MPK'dan izole edilen nadir progenitér hicrelerin kullanil-
masidir (28). MACS ile sitototoksik T hiicreler elimine edile-
rek, kemik iligi naklinde greft-versus host hastaligi (GVHH)
gelisme riski azaltilir. Kritik ekstremite iskemisinin tedavisi
icin planlanan Faz I klinik calismada, MACS ile saflastinimig
otolog CD34 (+) hiicreler ile olumlu sonuglar elde edilmis-
tir (29). Ayrica KK veya Ki'den, MACS ile entegre, yogunluk
gradyanli santrifigasyon kullanilarak CD34 (+) hematopo-
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Sekil 4: Manyetik boncuklarla aktiflestirilmis hicre ayir-
manin gorinimdi, Kaynak 5ten diizenlenmistir.

etik kok hiicreler veya progenitor hicreler hemato-onko-
lojik hastaliklarin tedavisi icin izole edilmistir (30).

Afinite kromatografisi

Hedef biyomolekil ile spesifik ve geri dontsimlu olarak
kompleks olusturabilen ligandin, ¢cézinmeyen bir destek
materyali (matriks) Gzerine immobilize edilmesine dayali
glicll bir ayirma yontemidir. Hedef olmayan biyomolekl
afinite matriks kolonundan ayrilir (5). Daha sonra hedef
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Sekil 5: Hicre afinite kromatografisi. Antikor-etiketli ve
etiketlenmemis hicrelerin, protein A eslesmis kolona
ylklenmesi, Kaynak 5'ten dizenlenmistir.

biyomolekil pH'si degistirilerek veya bir tuz ¢ozeltisi ek-
lenerek iyonik glcini degistirerek kolondan ayrilir (31)
(Sekil 5).

Bu yontem protein, enzim, karbonhidrat, vitamin gibi pek
cok molekilin ayrilmasinda, antijen ve antikor saflagtiril-
masinda ve hicre izolasyonunda kullanilmaktadir (5, 32).
Hucre izolasyonu icin en yaygin olarak kullanilan spesifik
ligand, protein A'dir (PrA). Hucrelerin kolondan gegcisi si-

rasinda, daha 6nce hedef hiicrelere eklenmis olan spesi-
fik 19G, Fc bélgesinden PrA'ya baglanir. PrA kolonu hiicre
izolasyon etkinligini arttirir ve her hiicre tipi icin spesifik
bir kolonun hazirlanma ihtiyacini ortadan kaldinr (5). Li-
gandin uygun secilmesi ve kolon matriksinin hidrofilik,
blylk gozenekli, sert (rigid), kimyasallara karsi stabilite
gibi 6zelliklere sahip olmasi izolasyonda basariyr artir-
maktadir (33). Literatlrde afinite kromatografi ydntemiyle
CD34 (+) hucrelerin izole edildigi bildirilmektedir (5).

Sulu iki fazl sistemler

Sulu iki fazli sistemler (SIFS), biyolojik iiriinlerin ve hiicre-
lerin saflagtinlmasinda yaygin olarak kullanilan bir sivi-sivi
fraksiyonlama yontemidir. SIFS, polimer-polimer veya po-
limer-tuz seklinde siniflandinlir. Cogunlukla polimer ola-
rak polietilen glikol (PEG) ve dekstran; tuz olarak fosfatlar,
silfatlar ve sitratlar kullaniimaktadir. Sulu ¢cok fazl sistem-
ler, suda ¢dzlinen polimerin cesitli kombinasyonlarinin
kanistirlmasini takiben "faz” ayrnismasiyla olusur. Sistemin
fazlar yogunluklarina gére Ust Uste dizilirler ve birbirine
komsu her iki fazin arasinda yogunluk-adimi olarak hare-
ket edebilen bir interfaz bulunur. Bu interfaz, nesneleri
yakalayabilecek bir bariyer gérevi gorir (15).

Molekdllerin ya da hcrelerin afinitesi iki fazdan birinde
hidrofobik, boyut ve net ylizey yuki gibi 6zelliklere gére
tanimlanir. Ayrica 6zgiin SIFS stratejileri ile antikor-bagli
polimerler kullanilarak hiicreler izole edilir. Bu yontem ile
ilk defa CD34 antijeni eksprese eden akut miyeloid 16semi
hicreleri elde edilmistir. (15). immiino-afinite sulu iki fazli
sistem ile insan kordon kanindan CD34 (+) hicreler %95
geri kazanim ile saflastinlmistir (34). Bu ayristirma yontemi
ile HKH saflagtirmasinin kolaylasacagi umut edilmektedir.

3. Biyo-fiziksel bazl etiketsiz izolasyon yéntemleri

Alan Akigli Fraksiyon (FFF)

K&k hicrelerin etiketlenmesini gerektirmeyen verimli bir
hicre ayirma ydntemidir. FFF'de hucreler, farkli zaman
araliklarinda kollektérlere boyut ve morfolojiye gére ha-
reket eden ataletsel veya ataletsel olmayan kuvvetlere
maruz birakilir (4).

Dogrusal kanallarda molekil/parcaciklara striklenme ve
kaldirma kuvvetleri olmak tzere iki kuvvet etki etmektedir.
Surtklenme kuvveti, parcaciga akis yoninde etki ederek
parcacigin hizlanmasini; kaldirma kuvveti ise, akisa dik bir
eksende parcaciga etki ederek parcacigin ayrismasini sag-
layan kuvvetlerdir. Dogrusal kanallarda bir parcaciga direkt
etki eden kuvvetler; 1-kayma gradyani kaynakl kaldirma
kuvveti, 2-duvar etkisi kaynakl kaldirma kuvvetleri olarak
tanimlanir. Egrisel kanallarda ise parcacida direkt etki et-
meyen kuvvetler bulunmaktadir (35). Ataletsel kuvvet ile
diz kanallarda kayma gradyani kaynakl kaldirma kuvveti
ve duvar etkisi kaynakli kaldirma kuvvetlerinin denge pozis-
yonu, hiicrelerin boyutsal olarak farkli noktalara odaklama-
sini ve dolayisiyla ayristirmanin etkin bir sekilde yapilmasini
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saglar (Sekil 6) (36). FFF odakli aynstirmada s6z konusu
olan alandaki akis yercekimsel, santrifligal, elektriksel veya
manyetiksel kuvvetlerin etkisiyle olabilir (36).

Bu yontemdeki ayrisma, hicrelerin kitle, yik, boyut, yo-
Junluk, sekil ve rijidite gibi biyofiziksel ézelliklerine gére
gerceklesir. FFF, bos bir kilcal kanal icinde, hareketli fazin
laminer akisinin ve akisa dik olarak uygulanan bir alanin
kombine hareketi ile elde edilir. En basit varyanti, yerce-
kimi alanini kullanan yercekimsel FFF'dir (15). Yercekimsel
FFF yontemiyle, fetal membrandan ve amniyonik memb-
randan elde edilen epitelyal hiicrelerden insan mezenki-
mal kék hicrelerin, aferez Griini kandan insan hemato-
poetik kok hiicrelerin izole edildigi bildirilmistir (37, 38).

Dielektroforez (DEP)

DEP, degisken (non-uniform) bir elektrik alanina yerlestirildi-
ginde dielektrik partikiil/hiicre tzerinde bir kuvvetin indik-
lenmesi prensibine dayali yontemdir. Hicreler yikstzdur,
ancak degisken alanda polarize edilir. Polarize hicreler, DEP
kuvveti olarak adlandirlan translasyonal kuvvete maruz ka-
lirlar. Bu kuvvet, hiicreyi maksimum alan kuvveti bdlgesine
dogru ¢eken (pozitif DEP) ya da bu bdlgeden iten (negatif
DEP) kuvvettir. Hiicreler tarafindan elde edilen polarizasyon,
hicresel iletkenlige ve gecirgenlige, sivinin dogal polarizas-
yonuna ve ayrica uygulanan elektrik alaninin biyukligine
ve frekansina baglidir. Elektrik alan gradyanini ve hiicreler
Uzerinde induklenen kuvveti arttirmak igin, hiicre karigimina
siklikla serbest elektrolitli sivi cozeltiler eklenir (21). DEP ile
aynstinlan ilk kék hiicreler periferik kan veya Ki'nden elde
edilen CD34 (+) HKK'dir (39). Etiketsiz olmanin yani sira DEP,
izolasyon sirasinda hicreleri dogrudan konsantre etmek
icin de kullanilabilir. Bununla birlikte, hiicre blyikligi ve
dielektroforetik potansiyel farki, kok hicreleri kok olmayan
hicrelerden ayirmak icin genellikle yeterli degildir ve DEP
ile saflagtinlmig kok hicreler genellikle istenmeyen hiicreler
tarafindan kontamine olur (4). Sekil 7'de elektroforez ve DEP
ile yonlendirilen hticreler gosterilmektedir.

Pozitif veya negatif DEP kuvveti; kullanilan elektrotla-
rin sekillerinden (silindirik, halka, Gg¢gen vs.), elektrotlar
arasindaki mesafeden ve elektrotlarin diziliminden (egik
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Sekil 7: (a) Elektroforez: yUkli ve notr hicre (b) DEP:
dizgiin olmayan bir elektrik alaninda nétr bir hiicre, Kay-
nak 40'tan dizenlenmistir.

veya dizlemsel) etkilenir. Elektrotlar altin, karbon veya
silikondan yapilabilir. Yeterli DEP kuvvetleri Gretmek igin
yUksek elektriksel alanlara ihtiyag vardir, ancak bu durum
hicreler Gzerinde membran stresi yaratabilir ve hiicre 61G-
mune yol agabilir (21).

Mikroakigkan sistemler ile izolasyon yéntemi
Geleneksel hicre izolasyon yontemleri; ylksek saglam-
lik, dogruluk ve verim &zelliklerinden dolayi endustriyel
ve laboratuvar ortamlarinda bir¢ok yarar saglamakta-
dir. Bununla birlikte, biylk o&lcekli érnek hacimlerine
olan ihtiyag, ylksek reaktif tiketimi, érneklerin capraz
kontaminasyonu ve pahali ekipman maliyeti gibi baz
dezavantajlar kullanimi engellemektedir. Bu sinirlama-
larin Ustesinden gelebilmek icin mikroakiskan sistemler
(Cip-Ustii-Laboratuvar, CUL) gelistirilmektedir. (21). Tablo
2'de bazi geleneksel kék hicre izolasyon yontemlerinin
avantaj ve dezavantajlar verilmektedir.

Mikroakiskanlara dayanan mikromanipulasyon teknikleri
ile tani ve tedavi icin cesitli hiicreler izole edilebilir. Ge-
leneksel yontemlerle karsilastinldiginda, mikroakigkan
cihazlar, yiksek verim ve hassasiyet gibi 6zelliklere sa-
hiptir (5). Bu sistemler basit, hizli ve ylksek oranda saf-
lastinlmig hicreler elde etmek icin tasarlanan yontemler
olarak ortaya ¢ikmistir. Numune enjeksiyonu, akis ve
toplama iglemlerinin tamami tek bir ¢ip Uzerinde ger-
ceklesmektedir. Hicre saflastinimasinda mikroakigkan
sistemler son on yilda oldukga etkin bir arastirma ala-
ni olmustur. Bu sistemler, konsantre numunelerde nadir
hicrelerin izolasyonunda ylksek verim elde edilmesi,
dustk kimyasal tuketimi, ucuz olma, entegrasyon ko-
layligi, tekrarlanabilme ve daha ylksek kék hicre geri
kazanimi &zellikleri nedeni ile kullaniimaktadir (4). Cesitli
mikrokapiller, mikrosttunlar, mikroporlarla dizayn edilen
bu sistemlerde hucrelerin boyut, mekanik esneklik, de-
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Tablo 2: Geleneksel hiicre izolasyon yontemlerinin avantajlan ve dezavantajlar (5)

Yoéntem

Avantajlan

Dezavantajlari

Santrifiijli sedi-
mantasyon

Floresansla
aktiflestirilmis
hiicre ayirma

Manyetik
boncuklarla
aktiflestirilmis
hiicre ayirma

Hiicre afinite
kromatografisi

- Basit, hizli, ucuz bir ydntemdir.

- Birden fazla hiicre tipi ayni anda izole edilebilir.

- Spesifik bir isaretleyiciye ihtiyag yoktur.

- Steril kosullar altinda hiicre aynmi gerceklestirilir.
-Islem tekrari ile yiiksek saflik saglayabilir.

- Hizli, yiksek saflikta, yiksek verimle, ylizey veya hiicre ici
proteinlere dayali izolasyon yapabilir.

- Birden fazla hiicre tipi ayni anda izole edilebilir.

- Farkli belirte¢ ekspresyon seviyelerine sahip hiicreler, izole
edilebilir.

- Coklu parametre analizinde gerekli olan érnek ve reaktif
miktari azalmistir.

- MACS ile karsilastinldiginda daha verimli bir izolasyon tek-
nigi olarak gorulebilir.

- Basit, hizli, nisbeten ucuz bir yéntemdir.

- Yiksek saflikta ve verimde izolasyon saglanir.

- Nadir hiicre populasyonunun izolasyonunda etkindir.

- Sterilite ve geri kazanma kapasitesi ylksektir.

- Canlilik ve fenotip blylk dl¢tde etkilenmez.

- Biyolojide kullanilan tekniklere uyumludur.

- Pozitif secimde yiksek oranda saf hicreler elde edilebilir
(saflik: %95-99; verim: %60-99).

- Gen ekspresyon profilinin belirlenmesinde ve sinyal iletim
deneylerinde faydalidir.

- Basit, ucuz ve yiksek saflikta izolasyon saglar.

- Sadece kiguk bir situna ihtiya¢ duyan, en ucuz ve en basit
hicre ayirma tekniklerinden biridir.

- Kolayca optimize edilebilir.

- Saflagtinlmig hicre orani dusUktur.
- Yiksek hiza bagli olarak hicrelere
zarar verebilir.

- Prosedur uzun bir stire devam
ederse tim hicreler peletlenebilir.

- Pahalidir.

- Uzman personele ihtiyag vardir.

- Homojen bir stispansiyon hazirla-
mak kritik bir dnkosuldur.

- Nadir hicrelerin izolasyonu gere-
kiyorsa, 6n zenginlestirme yontem-
leri gerekebilir.

- Aseptik kosul olusturmak zordur,
antibiyotik kullanimi gerekir.

- Cihaz kullanimindan énce her
seferde dekontaminasyon islemi
gereklidir.

- Hidrodinamik basing stresi hiicre
canlihgini etkileyebilir.

- FACS ile karsilastinldiginda daha
dusuk saflik ve verim elde edilir.

- Hicreler tek seferde sadece bir
isaretleyici ile etiketlenebilir.

- Yizey belirtecleri sinirlidir, istenen
hlcre ylzeyi antijenleri icin spesifik
antikor bulunamayabilir.

- Antikorun hlcre ylzeyi resep-
torlerine baglanmasi, hicre igi
sinyallesmeyi istenmeyen sekilde
etkileyebilir.

- Manyetik boncuk yogunlugunun
cok yiksek oldugu durumlarda,
hicre biyimesine ve baglanmasi-
na engel olabilir.

- Hucrelerin kolon materyaline
baglanmasi ve spesifik olmayan
etkilesimler akisi azaltabilir.

- Sonraki yikama (ellsyon) islemleri,
hicrelere zarar verebilir.

formabilite, adezyon ve elektrik yikleri gibi 6zelliklerine
dayali saflastirma yapilmaktadir (21).

Mikrofiltrasyon, ataletsel yontem, DEP, akustoforez, FACS,
MACS, membran filtrasyonu, sulu iki fazli sistem veya bunla-
rnn kombinasyonlari ile yapilan izolasyonla farkli hiicre ve par-
tikiller aynlabilmektedir (5, 21, 36). Baslangicta ¢cok az sayida
bulunan DTH'leri yakalamak amaciyla gelistirilen bu sistem-
ler simdi cesitli hticrelerin, mikrovezikillerin ve eksozomlarin
saflastinlmasi ve tanisi icin kullaniimaktadir (41). Bu stratejiler
aynica saf HKK'leri ayinp geri kazanabilmektedir (42)

Mikroakiskan sistemlerden izole edilen hicreler genel-
likle etiketsizdir ve canlidir. Bununla birlikte, mikroa-
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kiskanlar tamamen dezavantajlardan yoksun degildir.
Ornegin, mikroakiskan sistemlerde kiiglik &lcekli nu-
munelerle calismak klinik kullanima uygun olmayabilir
ve biyolojik protokolleri ve sistemlerin 6lgeklendirilme-
sini degistirmek zor olabilir. Ek olarak, mikrobilesenle-
rin tasarimi, mikrokanallardaki sivilarin performansini
modelleyebilen yazilimlarin gelistirilmesini gerektirir.
Diger yandan, farkl hicrelerin analizi, hicrelerin ke-
sin olarak tanimlanmasi ve verilerin yorumlanmasi igin
karmasik ve pahali optik sistemlerin tasarlanmasini ge-
rektirir (5). Tablo 3'de bazi geleneksel yontemler ile ge-
listirilen mikroakigkan sistemler ve izole edilmis hicre
tirleri verilmistir.
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Tablo 3: Geleneksel izolasyon yontemleri ile gelistirilen mikroakiskan cihazlar (21)

pAtaletsel pSantrifiij ve PFF  pAkustoforez
Yéntem HFACS HMACS pDEP ayristirma (boyut ve (yogunluk ve
(boyut) yogunluk) sikistinlabilirlik)
Ozellik Floresan Kalici miknatis Polarizasyon Ataletsel Santrifigasyon Ses dalgasi
bagl Elektromiknatis  (dielektroforetik kuvvet PFF (akustik kuvvet)
antikor Kendinden kuvvet) Dean kuvvet
montajli miknatis
Hiicre Makrofaj Lokositler DTH RBC DTH Apoptotik hiicre
E. Coli DTH RBC DTH Lokosit Prostat kanseri
Fibroblast Kok hicreler Trombosit Sitmayla Tam kan hicre hicre
Sitokin salgilayan Lokosit enfekte Plazma Insan trombosit
hicreler Patojenler hicreler ekstraksiyonu Lokosit
MCF-7 hicre hattt - PC3 hiicre hatti Virls
HIV/AIDS ile ilgili  Sperm hicresi  Aerosoller
epitoplar MG-63 hiicre HPET
E. Coli hatti Plazma
CDA4(+) lenfositler  NIH-3T3 hiicre CHO
hatti Hela hiicre

u: Mikroakigkan sistem/cihaz, MCF-7: Meme kanseri hiicre hatti, PC3: Prostat kanseri hiicre hatti, MG-63: Fare osteosarkom hiicre hatti,
NIH-3T3: Fare fibroblast hiicre hatti, RBC: Kirmizi kan hicre, DTH: Dolagimdaki timér hicre, HPET: Insan Prostat Epitelyal timor hicre,
CHO: Cin Hamsteri Yumurtali@i hiicre hatti, PFF: Sikistinlmis akis fraksiyonlama

Tabloda belirtilen yFACS sistemlerinin distk verime sa-
hip oldugdu; akustik kuvvet ve dielektroforetik kuvvet gibi
diger kuvvetler tarafindan calistinlan mikro-sistemlerin
10-100 kat daha fazla verime sahip oldugu bildirilmistir.

SONUC

HKH kaynaklarindan elde edilen kék hicrelerin hemato-
poetik rejenerasyonu saglayabilmesi icin kg basina belli
bir sayida olmasi (en az 3,5x10®° MNH/kg ya da 2-6x10¢
CD34 (+) hicre/kg) ve adirlikli olarak pluripotent potan-
siyelli kék hucreler olmasi gerekir (43). KK ve Ki'nden
HKH edilmesinde ve kullaniminda hala bazi sorunlar
vardir. KK'nda bulunan kék hiicre sayisi yetiskinlerde sa-
yisal olarak yetersizdir. Bu nedenle KK nerdeyse sadece
cocuklarda kullanilabilmektedir (44). Ki anestezi altinda
genellikle arka iliak kanattan toplanmaktadir. Bircok has-
ta icin Ki aspirasyonu rahatsizlik vermenin yani sira endi-
se uyandirici invazif bir uygulamadir (45). Ayrica kanser
hastalarinda otolog Ki kullaniminda, her ne kadar Ki re-
misyonda toplansa da, timér kontaminasyonu riski yiik-
sektir. Otolog k&k hiicre nakline aday hastalarin énemli
bir kisminda kemik iliginin malign hicrelerle tutulmus
oldugu gosterilmistir. Bu nedenle son yillarda otolog ke-
mik iligi transplantasyonunun (KiT) yerini bugiin periferik
kok hicre transplantasyonu (PKHT) almistir. Her ne kadar
otolog PKHT’de tiimér kontaminasyonu otolog KiT'den
daha azsa olsa da aferez Urlinlerinin dnemli dl¢tide timor
hicreleri icerdigi gosterilmistir. Evre IV meme kanserli ol-
gularda bu oran %20, evre Il yiksek riskli olgularda %11
olarak bulunmustur (46). Bu kontaminasyon Hodgkin ve
non-Hodgkin lenfomali hastalarda %30 ve %5, néroblas-

tomlu olgulardaise %15'dir (47, 48). Timor kontaminasyo-
nunu azaltmak ve CD34 (+) HKH'leri izole etmek amaciyla
piyasada ¢esitli cihazlar bulunmaktadir. CD34 (+) hicreler
immunoadsorbsiyon, imminomanyetik ve akim sitometri
yontemleri ile degisik performanslarda izole edilebilmek-
tedir. Akim sitometri teknigi ylksek oranda timér hicre
deplesyonu yapmasina karsin, biytk hacimli islemler igin
pratik olmadigindan (sterilizasyon agisindan) cok sinirl
kullanilmaktadir (49). Ayrica CD34 antijenin birgok malign
timorde bulunmasi nedeniyle bu antijene gdre yapilan
seleksiyonun timér kontaminasyonunu elimine etmedi-
gini géstermektedir.

Periferik kok hicre transplantasyonunda karsilagilan bir
diger problem, nadir ama ¢ogu zaman dlimle sonugla-
nabilen bir komplikasyon olan Greft-versus host hastali-
gini olusma riskinin olmasidir. GVHH'yi engellemek igin
transflize edilen bilesendeki immunolojik yonden aktif
hicrelerin (T lenfositleri) cogalmasini dnlemek gerekir ve
bunun icin gama isinlama (irradiyasyon) yapilir. irradiyas-
yon iglemi de plazma potasyum dlzeyini banka kanini iki
katina cikararak hiperpotaseminin ve kardiyovaskiler ra-
hatsizliklarin olusmasina neden olabilmektedir (50). K&k
hicre arastirmalar ve tedavilerindeki bu engeller nede-
niyle kolay uygulanabilir, distk maliyetli, hizl ve yiksek
verimlilikle rejeneratif potansiyeli ylksek kék hicre elde
edilmesini saglayacak, kdk hiicre izolasyon yéntemlerine
olan ihtiyacin artmasina yol agmistir. Ginimuzde mikro-
akiskan sistemlerin (CUL) bu ihtiyaci karsilayacadi ve yu-
karida bahsedilen kisitlamalarin Ustesinden gelebilecegi
tahmin edilmektedir.
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OZET

Bu derlemede metastatik kolon kanseri (mKRK)'ndeki medikal
alandaki glincel yenilikler degerlendirildi. Metastatik kolon kan-
seri tedavi kararinda timér yerlesimi dnemlidir ve KRAS, NRAS,
BRAF mutasyon analizi prognoz/prediktivite agisindan yapilmak-
tadir. immiinoterapi %5-6 ve dMMR/MSI olan hasta grubunda
tedavi secenegidir. NeoRAS kavrami, kanit diizeyi yiksek bilgiler
artikca yakin gelecekte daha fazla glindemde olacaktir. Gini-
muzdeki bircok timar tedavisinde oldugu gibi mKRK tedavisinde
de molekiler degerlendirmeler prognoz ve prediktif acidan son
derece 6nemli hale gelmistir.

Anahtar Kelimeler: Metastatik kolon kanseri, tedavi, yenilikler

ABSTRACT

In this review, we present the current innovations in the field of
metastatic colon cancer (NCRC). Tumor placement is important
in the mCRC treatment decision, and KRAS, NRAS, BRAF muta-
tion analysis is performed in terms of prognosis/predictivity. Im-
munotherapy is the treatment option in patients with 5-6% and
dMMR/MSI. The concept of NeoRAS will become more on the
agenda in the near future as high-level evidence becomes avail-
able. Molecular evaluations have become extremely important
in terms of prognosis and predictions in the treatment of mCRC,
as in many tumors today.

Keywords: Metastatic colon cancer, treatment, innovations

GiRiS

Kolorektal kanser diinyada en sik gézlenen 4. kanser ti-
ridur. Hastaligin insidansi ve mortalitesi yillar icinde azal-
maktadir. Bu iyilesmenin nedeni tarama ve etkin tedavi
yontemleriyle agiklanmaktadir. Ancak hastaligin nedeni
henlz genis verilerle desteklenmeyen 50 yas alti ve 20-34
yas grubunda arttigi gézlemlenmektedir. Bu grup hasta-
larda hastaligin farkli genetik ve klinikopatolojik yapiya sa-
hip oldugu tespit edilmistir ve bu da beraberinde bu has-
ta grubuna ozel tedavilerin gerekliligini dogurmustur (1).
Son yillarda metastatik kolon kanseri (mKRK) tedavisinde
yeni tedavi protokolleri olusturulmaktadir ve bu degerlen-
dirme yazisinda medikal alandaki yenilikler ele alinacaktir.

Kolon tiimériiniin lokalizasyonu ve hedef tedavi se¢imi
GUnUmUz pratiginde kolon timérlerini yerlesim yerlerine
gore sag kolon ve sol kolon timérleri olarak ayirmaktayiz.

Sag kolon timérd ¢ekum-transvers kolonun 2/3 kismi, sol
kolon tiimérleri 1/3 transvers kolon-rektum bélgesi olarak
kabul edilmektedir. Bu ayrimin temel nedeni ayni organda
farkli histolojik, klinik, cevresel ve molekiler yapiya sahip
iki bolim olmalarindan kaynaklanmaktadir. Ayrica bu iki
ayrt bolgesel yapinin 5-FU varyasyonlar, FOLFOX/XE-
LOX, IFL ve FOLFOXIRI gibi farkli kemoterapi protokolleri
ile yapilan calismalarda kemoterapi ajanlarindan bagimsiz
olarak sag kolon timérlerinin sol kolon timérlerine gére
prognozunun daha k&ti oldugu bilinmektedir (2).

RAS wild tip mKRK kanserde ilk seri tedavide anti-EGFR'li
tedavi veya anti-VEGF'li tedavi mi verilmeli sorusunun ce-
vabini aragtiran PEAK, FIRE-3 ve CALBG/SWOG 80405 ca-
lismalarinin retrospektif verilerinde hastalarin timar yerle-
siminin 6nemli oldugu, sol kolon timérlerinde istatistiksel
anlamli olarak anti-EGFR etkinligi bulunurken, sag kolon ti-
mor yerlesiminin istatistiki anlamliliga ulagsmamakla beraber
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anti-VEGF etkinliginin oldudu tespit edilmistir. CRYSTAL ve
PRIME calismalar retrospektif olarak degerlendirildiginde
bu sonucu desteklemis ve tim caligmalarin analiz edildigi
iki metanalizde bu farki gézler 6niine sermistir (3, 4). CAL-
BG/SWOG 80405 calismasi sonuglarinda MSI, BRAF mutas-
yonun sik gorildigu ve sag kolon timorli hasta grubunda
sik gorilen konsensts molekiler siniflandirma (CMS)1 alt
grubunun 15 ay gibi en kotl sag kalimla seyrederken, MSS,
WNT/MYC sinyal yoladi aktif, sol kolon timaorli hastalarda
sik gortlen CMS2 alt grubunun sagd kalimin 40 ay gibi en iyi
sag kalimlara sahip oldugu belirlenmistir.

Molekiler alt tiplere gére kemoterapi ve biyolojik ajan
kombinasyonu degerlendirmesinde hastalarin timdndn
irinotekan aldigi FIRE-3 calismasi ve %75'nin oksaliplatin
aldigr CALBG/SWOG 80405 calismasindaki verilerde an-
ti-EGFR veya anti-VEGF biyolojik ajani eklemenin sonug-
lan degerlendirildiginde; CMS2 molekiler alt grubunda
kemoterapi farklihidi biyolojik ajanlarin sag kalim katkisi
Uzerine etki olusturmazken, CMS1 alt grubunda oksalip-
latin kullaniminin anti-VEGF etkinliginde anlamli bir fark
yarattigi ve oksaliplatin kullaniminin sag kalimi artirdig
tespit edilmistir (5). Ayrica bu calismanin analizi sonrasi
MSI-H grup hastalarin anti-VEGF tedaviden anti-EGFR
tedaviye gore daha fazla fayda gérdugi anlasilmistir (6).

Gunimuiz pratiginde arttk mKRK'nin  yerlesiminin,
prognostik ve prediktif etkisinin oldugu bilinmektedir.
mKRK'nin sola yerlesimi durumunda birinci seri tedavide
biyolojik ajan seciminde ESMO kilavuzu, ikili kemoterapi
ajanlanyla anti-EGFR'yi 6nerirken; NCCN kilavuzu, kemo-
terapiye anti-EGFR veya anti-VEGF eklenmesiyle ilgili bir
aynm yapmamaktadir. Her iki hedef tedaviyi kemotera-
piye eklemeyi esit oranda 6nermektedir. Metastatik sag
kolon timorlerinin birinci seri tedavisinde ESMO Gglu
kemoterapi rejimine anti-VEGF tedavi eklemeyi veya ikili
kemoterapi rejimlerine anti-EGFR tedavisi eklemeyi 6ne-
rirken; NCCN tedavide anti-EGFR’nin etkinligi olmadigini
bildirmektedir. mKRK'nin refrakter hastalik tedavisinde
kemoterapiye anti-EGFR eklemekle ilgili gerek setuksi-
mab gerekse panitumab’in ¢alismalarinda sag kolon tu-
morlerinde anlamli bir sag kalim yarar saglanmamistir (7).
ikinci seri tedavide kemoterapiye anti-EGFR eklemekle
anti-VEGF eklemenin katkisini arastiran PRODIGE-18 ca-
lismasida tedavi agisindan grublar arasinda etkinlik farki
gostermemistir (8).

Anti-VEGF eklenen ikili veya tcli kemoterapi rejimlerinin
efektivite farkinin arastinldigi TRIBE calismasinda, Ugli
kemoterapi ile baslayip tekrar progresyon durumunda in-
tensif tedavi devami ve anti-VEGF veya ikili kemoterapi re-
jimleri ve anti-VEGF tedavi rejimlerini karsilastiran TRIBE2
calismasinda ve Ucli kemoterapiye anti-EGFR eklenmesi-
ni etkinligini arastiran VOLFI (Faz Il) calismasinda toksisite-
lerin oldukga yiksek oldugu gérilmis ve Gcli kemotera-
pi icin hasta se¢iminin dnemli oldugu bildirilmistir (9-11).

TRIBE caligmasinin alt grup analizlerinde fit, rezeksiyona
zorlanabilecek hastalarda, BRAF mutant ve sag kolon ti-
morlerinde G¢li kemoterapiye anti-VEGF tedavisinin ek-
lenebilecedi belirtilmistir. TRIBE2 ¢alismasi, fit, sag kolon
veya RAS/BRAF mutant hasta grubunda ufak da olsa bir
katki sagladigini gésterdi (10). VOLFI ¢alismasi faz Il bir
calisma olmasina karsin tcli kemoterapiye anti-EGFR ila-
vesini arastiran bir calisma olmasi agisindan énemlidir ve
bu calismayla 6zellikle sol kolon ve rezeksiyona zorlanacak
hastalarla bu tedavinin en etkin oldugu bildirildi (11). ikili
kemoterapi veya Ucli kemoterapi rejimi ile beraberlerinde
anti-EGFR kullanmanin etkinlik farki olusturup olusturma-
digini TRIPLETE calismasi sonuglaninca 6grenecegiz (12).

idame tedavisi, anti-VEGF tedavisinin etkinlik icin 5-FU
tedavisi ile beraber kullaniimasi gerektiginden ve anti-E-
GFR'lerin cilt toksisitesi olusturmasi nedeniyle toleransi
gli¢ bir tedavidir. Sitotoksik kemoterapi + hedef tedavi
ile idame tedavi karari verilirken daha ¢cok devam eden-iyi
tedavi cevabi olan, RO rezeke olabilmis, tedavi iyi tolere
eden veya hastaliga bagli semptomu, yasami tehdit eden
hastaligi olan hastalara tercih etmek daha akillica bir yak-
lagim olabilir. Setuksimab tek basgina idame icin calismasi
olan bir anti-EGFR iken diger bir anti-EGFR ajan olan pa-
nitumumab VALENTINO caligmasiyla 5-FU ve panitumu-
mab kullanimina karsi inferior bulunmustur (13).

RAS disi hedefler ve tedavi stratejileri

Gunlik pratigimizde mKRK kanser hastalarinda moleki-
ler belirtecler olarak KRAS, NRAS, BRAF V600E mutas-
yon varligi, HER2/neu overekspresyon/amplifikasyonu ve
dMMR/MSI bakmak artik standart yaklagim olmustur.

BRAF mutasyon varliginin prognostik etkinliginin oldugu
bilinmekteydi ancak, ikinci seri tedavi yaklagiminda pre-
diktif etkinligi oldugu faz Ill bir calisma olan BEACON
caligmasinin uzun dénem sonuglaryla gérilmistir. Ca-
lismada BRAF inhibitért (enkorafenib), MEK inhibitori
(binimetinib) ve anti-EGFR (setuksimab) tedavi (lgll) ya
da BRAF inh. ve anti-EGFR tedavi (ikili) veya standart te-
davi kolu karsilastirilmig, ASCO 2020'de veriler sonrasi bu
prognozu k&tl hasta grubu igin ikinci seri tedavi icin ikili
tedavi yaklagimi standart tedavi olmustur (14). HER2/neu-
overekspresyonu/amplifikasyonu, tim mKRK kanserlerde
%2, RAS/BRAF wild hasta grubunda %5 oranindadir ve
prognostik degeri belirsizdir. Prediktif olarak anti-EGFR
tedavisinin etkinligi Gzerine olumsuz etkisi bilinmektedir.
Kucuk hasta gruplariyla yapilmasina ve faz Il olmalarina
karsin bu grup hastalar icin tedavi agisindan yol gosterici
olan iki calisma sonucu mevcuttur.

HERACLES calismasi ile KRAS kodon 12/13 wild hastalara
trastuzumab ve lapatinib’in kullanilmasi degerlendirilmis;
ozellikle HER2/neu kopya sayisi >9,45 olan hastalarda ol-
dukea etkin oldugu bildirilmistir (15). Diger bir faz Il calig-
ma MyPathway calismasidir. Calismada ¢oklu tedavi almis,
KRAS wild veya mutant (%25) hastalarda trastuzumab ve
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pertuzumabin kullanilmasi (dual HER-2/neu blokaj) de-
Gerlendirilmistir ve objektif cevap orani %32 bulunmus-
tur. Bu sonug, c¢oklu tedavi almis bu hasta grubu icin yuz
gulduriictdur (16). Sonuclar degerlendirildiginde; tedavi
efektivitesi RAS mutant/MSI alt grublarina benzer, BRAF
mutant gruba gore iyidir ve toksisitenin yonetilebilir oldu-
Ju sonucu cikanlmaktadir. Bilinen diger bir bilgi, primer
timor ve metastazi arasinda HER-2/neu diskordansinin
yok kabul edilecek kadar distk oldugudur. Kemoterapiye
hedef tedavi eklemenin 6nemi ginlik pratikte bu nadir
gorllen grubda arastinlmasi gereken bir diger husus-
tur (15, 16). ASCO 2020'de faz Il calisma sonucunda an-
ti-HER2 monoklonal antikoru ve sitotoksik topoizomeraz |
inhibitéri konjugati olan trastuzumab derukstekan (T-DX-
d)'in etkinlik ve giivenlik verilerine ulasilmistir. iki ve daha
fazla tedavi almis (aralarinda anti-HER2/neu tedavide al-
mis hasta orani %44), RAS/BRAF wild ve refrakter HER2/
neu pozitif mKRK hasta grubunda T-DXd'nin ayni serideki
tedavi secenekleri olan regorafenib ve TAS-102'ye gore
daha etkin ve kost efektif oldugu gdésterilmistir (17).

NTRK ve Non-TRK gen flizyon pozitifliginin %1'den az
gorllmesine ve prognoz verileri net olmamasina ragmen
hedef tedavi alternatifi sunmasi agisindan prediktif degeri
vardir. NTRK ve Non-TRK gen flzyon pozitifligi daha sik
MSI-H/RAS/BRAF wild, sag kolon yerlesimli, yasli hasta-
larda tespit edilmistir (18, 19). Yizde 1 alti hasta popU-
lasyonunda gorilen ve prognostik degeri bilinmeyen bir
diger biyobelirte¢ de DNA polymerase epsilondur ve
MSI disi hipermutasyonlu bélgelerin tespit edilmesi duru-
munda immun checkpoint inhibitéri tedavisi verilebilme-
si agisindan degerlidir (20). NCCN 2020 Next-Generati-
on-Sequencing (NGS)'i standart olarak 6nermemektedir.
Ozellikle mevcut tedaviler altinda progrese, geng, nadir
patolojilerde, atipik prezentasyonda, ¢oklu tedaviler son-
rasinda tedavi alabilecek veya klinik calismaya girebilecek
hastalarda (6rnegin NTRK pozitifligi distinilen gibi) has-
talarda istenmesini dnerilmektedir.

Uglincii basamak ve sonrasi yaklagimlar

Bu basamakta mKRK'li hastalarda tedavi ajanlan ola-
rak regorafenib, TAS-102, cetuximab ve panitimumab,
TAS-102'ye anti-VEGF (bevasizumab) beraber kullanimi
Onerilen tedavi secenekleri arasindadir (21-24, 26). Re-
gorafenib veya TAS-102 tedavi 6nceligi ile ilgili sirala-
ma herhangi bir netlige kavusmus degildir. Ancak her
iki ajanin ayr ayn RAS wild/mutant hastalarda yapilmis
olan faz lll ¢calismalarinda TAS-102 tedavisi alan hasta-
larin ilaca ara verme ve ilaci kesme oranlari regorafenib
tedavisi alanlara gore oldukga dustktir (21, 22). TAS 102
ve regorafenib timaor blyime hizi Gzerinden degerlen-
dirildigi bir ¢calismada yavas bulylyen timorde TAS 102
daha etkinken hizli buyldyen timérde bdyle bir tedavi
farki gésterilememistir. Calismada ilk kez klinigin predik-
tivite agisindan kullanilabilecegi ayirici oldugu bildirilmis
oldu (25). Diger bir calismada refrakter mKRK hastala-

rinda TAS-102'ye bevasizumab eklemenin daha etkin ve
glvenli oldugu ortaya konmustur. Bu calismayla kombi-
nasyon tedavileri refrakter mKRK hastalari icin kullanila-
bilir secenekler olabileceklerini géstermislerdir (26).

Rechallenge bugiin i¢in 6nerilen bir tedavi modalitesi-
dir. Ancak yeni bir kavram olarak NeoRAS kavrami ile
dikkati ceken nokta, hastalarin lglincl seri tedavide
tekrar anti-EGFR tedavisinden fayda gérenlerinin likid
biyopside RAS-wild olanlar oldugudur. Calismalarla giin
gectikce destek bulan NeoRAS yaklagimi, her tedavi
degisimi oncesi likid biyopsi ile RAS durumunu deger-
lendirilerek sonraki tedavideki biyolojik ajanin devami
ya da degistirilmesi yoninde karar verilmesidir (27). RAS
mutant hasta grubunun tedavi baslangicindan 8 hafta
sonra RAS wild olabilecegi ve hastaya tedavi serisi ka-
zandirmak adina likid biyopsi ile RAS bakilmasi yaklasi-
mi bu konuda yapilmis faz Il kanit dizeyli ¢alismalarla
degerlendirilmistir ve énerilmektedir (28). NeoRAS kav-
rami yeni olusan bir klinik antidedir ve devam eden faz
[l calismalar mevcut olumlu sonuglar desteklerse, en
onemlisi maliyet sorunu c¢ozilebilirse ginlik pratikte
kullanima girecektir.

immunoterapi

Kanser hicrelerinde mismatch repair protein (MLH-1,
MSH2, MSHé ve PMS2) yetersizligi, cok sayida somatik
mutasyonlara ve timor iligkili neoantijenlere neden ola-
rak immun cevabi tetikleyerek immunoterapinin etkin
olmasina zemin hazirlamaktadir. mKRK'da MSI-H yiksek-
ligi %3,5-6,5 oraninda gorilmektedir. Coklu seri tedavi
almig AMMR/MSI-H olan mKRK hastalarinda Keynote-164
ile tek basina pembrolizumab kullanimi ve multi-kohort
CheckMate-142 calismasi ise nivolumab’a dusiik doz ipi-
limumab eklenmesi hem birinci seri tedavi ajani olarak
hem de sonrasinda kullanimini degerlendiren ikinci faz Il
calismadir. Bu iki calisma sonuglariyla NCCN v. 4. 2020'de
mKRK dMMR/MSI-H hastalarda ikinci seri ve sonrasi pem-
bolizumab, nivolumab + ipilimumab kullanimi standart
hale gelmistir. ilk hat tedavide ise, ayni grup hastalarda
intensif tedavi alamayanlar i¢in pembrolizumab veya ni-
volumab kanit diizeyi daha diistik olmak Gzere nivolumab
ve ipilimumab &nerilmektedir.

ASCO 2020'de 3. yil Keynote-164 ve 2. yil birinci seri kul-
lanimina iliskin CheckMate-142 verileri paylasildi ve uzun
dénem sonuclarinda da etkinligin devam ettigi ve giivenli
oldugu bildirildi (29,30). Keynote 177, MSI-H olan mKRK
birinci seri tedavide pembrolizumaba kargi standart teda-
vinin degerlendirildigi faz Ill calisma olarak ASCO 2020
sunuldu. Calismada pembrolizumab’in RAS durumundan
bagdimsiz olarak PFS'de 2 kata varan yukseklik, strdirile-
bilir cevap orani yiksekligi sagladigi gozlendi ve klavuz-
larda birinci sira tedavide yerini aldi (31). ik seri tedavide
bu hasta grubunda kemoterapiye immuinoterapi ekleme-
nin sonuclar beklenmektedir.
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Diger immunoterapi prediktif belirtecleri arasinda 6ne
cikanlar tim&r mutasyon yikd ve ARIDTA mutasyon varli-
Gidir. Tumér mutasyon yliki >9 mutasyon/megabase Us-
tinde olan MSS olan refrakter mKRK hastalarda pembro-
lizumab'in etkinligi goésterildi. ARIDTA mutasyonu (%7),
MSS mKRK hastalarinda frame-shift mutasyon artisi ile
neoantijenite saglamakta, IFN-y ekspresyon artisina, inf-
lamatuar hc artisina, checkpoint artisina neden olmakta-
dir. immunoterapi icin prediktiftir (32).

GUnlUmiz pratiginde mKRK tedavi kararinda timér yer-
lesimi dnemlidir ve prognoz/prediktivite agisindan biyo-
belirtecler belirlenmistir ve her gegen giin sayisi daha da
artmaktadir. immunoterapi tedavisi icin dMMR/MSI bakil-
masi gunlik pratikte rutin 6nerilmektedir ve az da olsa
hasta grubunda tedavide yerini almistir. immunoterapi-
ler ile ilk hat ve sonraki tedavilerde timori durdurmada
streklilik saglayan bir yanitin saglandigr gézlemlenmek-
tedir. Ayrica ileriki yillarda yeni immunoterapi prediktif
belirtecleri ile tedavi edilebilen hasta sayisinin artinlmasi,
tedavi stresinin belirlenmesi ve progresyon sonrasi ayni
tedavinin devami gibi sorulara yanit bulunmasi beklen-
mektedir. NeoRAS kavrami, kanit dizeyi yiksek bilgiler
artikca yakin gelecekte daha fazla gindemde olacak-
tir. GUnimuzdeki bir¢ok timér tedavisinde oldugu gibi
mKRK tedavisinde de molekiler degerlendirmeler prog-
noz ve prediktif acidan son derece dnemli hale gelmistir.
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OzET

Ayna noronlar, 1990’ yillarin basinda Parma Universitesi'nde
Rizzolatti ve ekibi tarafindan ilk kez makak maymunlarinda kes-
fedilmistir. insanlarda ayna néronlarin arastirldig calismalarda,
makaklarda oldugu gibi invazif yéntemlerin kullanilmasi mimkin
olmadidi icin nérogérintileme ve elektrofizyolojik teknikler gibi
non-invazif yontemler kullaniimistir. Bu néron topluludu, kesfin-
den bu yana eylemlerin taninmasi, yorumlanmasi, taklit edilmesi,
empati, 6grenme ve hafiza gibi bircok karmasik islevler ile ilis-
kilendirilmistir. Bu durum, ayna néron sisteminin bilis ve eylem
arasinda bir cesit kdpri olusturdugunu distindirmektedir. Ayna
néronlarin bilisteki olasi roll, bu sistemin nérolojik ve psikiyatrik
hastaliklara bir sekilde etki ettigini gdstermektedir. Bu cerceve-
de bu derlemede, Parkinson hastaligi, Alzheimer hastaligi, am-
yotrofik lateral skleroz, otizm spektrum bozukluklar ve psikotik
bozukluklardaki ayna néron sistemi patolojisi ile konjenital ayna
hareket bozuklugunun ayna néron sistemi ile olasi iligkisine dair
calismalara yer verilmistir. Ayna néronlarin kegfinden sonra be-
yin organizasyonu hakkindaki yeni gérisler 1siginda nérolojik ve
psikiyatrik hastaliklarin yeniden yorumlanmasi, klinik belirtilerinin
daha iyi anlasilmasi ve rehabilitasyonu icin yeni yollar agmaya yar-
dimci olabilir.

Anahtar Kelimeler: Ayna ndronlar, ayna néron sistemi, ayna
noéron fonksiyonlar, nérodejeneratif hastaliklar, psikotik bozuk-
luklar, otizm spektrum bozuklugu

ABSTRACT

Mirror neurons were discovered in macaque monkeys in the
early 1990s by Rizzolatti and his colleagues at the University of
Parma. In studies investigating mirror neurons in humans, non-
invasive methods of neuroimaging and electrophysiology have
been used because the invasive methods used on macaque
monkeys are not available. Several complex functions, including
identification, evaluation, and imitation of action, empathy,
learning, and memory, have been attributed to this neuron
group since its discovery. Thus, the mirror neuron system
is thought to be the bridge between cognition and action.
This possible role in cognition shows the contribution of this
system in some neurological and psychiatric diseases. With
this perspective, studies on the pathology of the mirror neuron
system in Parkinson's and Alzheimer's diseases, amyotrophic
lateral sclerosis, and autism-spectrum and psychotic disorders
are mentioned in this review, together with research on the
possible involvement of the mirror neuron system in congenital
mirror movement disorder. A re-evaluation of neurological and
psychiatric diseases in light of new opinions on the organization
of the brain following the discovery of mirror neurons may be
helpful in understanding clinical features and establishing new
methods of treatment and rehabilitation.

Keywords: Mirror neurons, mirror neuron system, mirror neuron
functions, neurodegenerative diseases, psychotic disorders, au-
tism spectrum disorder
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GiRiS

Ayna néronlar, yaklagik 30 yil dnce Rizolatti ve ekibi tara-
findan makak beyninde F5 alani ve inferior parietal lobul-
de (IPL) yeni bir sinif néron toplulugunun varliginin gos-
terilmesiyle kesfedildi (1). Bu néron toplulugunun makak
tarafindan sadece bir nesneyi kavramak veya kapmak gibi
bir eylem gerceklestirildiginde degil, ayni zamanda ayni
eylemin bir insan veya baska bir makak tarafindan ger-
ceklestirildigini izlerken de aktive oldugu tespit edilmis-
tir. Arastirmacilar bu yeni tir néronlar “Ayna Néronlar”
olarak adlandirmistir. insanlarda ayna néronlarn varligi
makaklarda oldugu gibi invazif yéntemlerle arastirlama-
yacagdi icin nérogorintileme (Fonksiyonel Manyetik Re-
zonans Gorlntileme — fMRG) ve elektrofizyolojik teknik-
ler (Elektroensefalografi — EEG, Transkraniyal Manyetik
Stimulasyon — TMS ve Manyetoensefalografi — MEG) gibi
non-invazif metotlar kullanilmaktadir. insanda ayna néron
aktivitesi, premotor kortekste (inferior frontal girusun
dorsal alanlar) ve IPL'de tespit edilmistir ve bu alanlarin
makaklardaki F5 alaninin homologu oldugu bilinmekte-
dir (2). Bu bolgelere ek olarak primer motor korteks ve
hipokampusta da ayna ndron aktivitesi gosterilmistir (3).
Ayrica, superior temporal sulkusta (STS) yer alan néron-
larin ise ayna néron 6zelligi tagimadidi ve ayna ndronlara
temel gorsel kortikal girdiyi sagladigi bildirilmistir (4). Ya-
kin zamandaki bir derlemede, inferior frontal girus (IFG),
Brodmann 44-45 ve IPL bolgeleri klasik ayna néron agina
ait alanlar olarak kabul edilmistir. Bu alanlara ek olarak,
Brodmann 46, primer motor korteks, primer somatosen-
soriyel korteks, supramarjinal girus, orta temporal girus
ve inferotemporal korteks ayna néron &zelliklerine sahip
hicreler iceren alanlar olarak bildirilmistir (5).

Ayna néronlar: Nérogériintiileme calismalarn
Norogorintlileme calismalan sayesinde kavrama hare-
ketlerinin gdzlemi ve ylritilmesi sirasinda IFG, presant-
ral girusun alt alanlar, inferior parietal lobulin temporal,
oksipital ve parietal gérsel alanlarini iceren parietofrontal
agin aktive oldugu gdsterilmistir (6). Ayrica bu bdlgelere
ek olarak ayna noron aktivasyonuna yoénelik spesifik ola-
rak premotor korteks de tanimlanmistir (7). Molenberghs
ve ark. tarafindan yapilan ve 125 calismanin fMRG verile-
rinin dahil edildigi kapsaml bir meta-analiz calismasinda
da insan ayna noéron alanlarinin klasik olarak IFG, ventral
premotor korteks ve IPL'de bulundugu ortaya konulmus-
tur (8). insanlardaki ayna néronlarin serebral korteks lze-
rindeki yerlesimi Sekil 1'de gosterilmistir.

inferior frontal girustaki ve Broca alanindaki aktivasyonun
distal el, agiz ve ayak hareketlerini gézlemlerken, premo-
tor korteksteki aktivasyonun ise proksimal kas hareket-
leri sirasinda ortaya c¢iktigr bildirilmistir (9). Katilimcilarin
iletisim kurmaya yonelik ve nesne kavramaya yonelik el
hareketlerini gézlemledigi ve taklit ettigi bir fIMRG c¢alis-
masinda ise, her iki el hareketinin gdzlemlenmesi ve yiri-
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Sekil 1: Ayna néronlarin serebral korteks tzerindeki yer-
lesimi
Klasik ayna néron sistemine ait alanlar turuncu renkte temsil edilmek-

tedir. Superior temporal sulkus (STS) kirmizi renk ile gosterilmistir.
Turkuaz alanlar ise, ayna néron &zelliklerine sahip néronlarin buldugu
veya fonksiyonel olarak ayna néronlar ile siki sikiya bagli olan diger se-
rebral alanlar temsil etmektedir. Brodmann 44 (BA44); Brodmann 45
(BA45); Brodmann 46 (BA46); inferior parietal lobul (IPL); inferior fron-
tal girus (IFG); inferotemporal korteks (IT); primer motor korteks (M1);
orta temporal girus (MTG); primer somatosensoriyel korteks (S1); se-
konder somatosensoriyel korteks (S2); supramarjinal girus (SMG)

tilmesi sirasinda ayna néron sisteminin benzer diizeyde
aktive oldugu bildirilmistir (10). Maymunlardakinin aksine,
insanlardaki ayna noéronlar anlamsiz hareketler gozlem-
lenirken bile aktive olmaktadir. Anlamli eylemlerin g&z-
lemlenmesi, ayna néron sisteminin (Mirror Neuron Sys-
tem, MNS) frontal ve temporal alanlarinin aktivasyonuna
neden olurken, anlamsiz eylemlerin gdzlenmesi sadece
frontal alanlarin aktive olmasina neden olmaktadir (9).
insandaki ayna néron sisteminin anlamsiz eylemlere olan
bu hassasiyetinin, insanlarin bagkalarinin eylemlerini taklit
etme kapasitesini belirlemede dnemli bir rol oynayabile-
cegi ileri strllmustar.

Yeo ve ark. tarafindan oldukca blylk bir drneklem grubu
kullanilarak beyindeki entrensek baglantisallik aglarinin
(Intrinsic Connectivity Network, ICN) atlasi olusturulmus-
tur (11). Bu atlasta olagan durum adinin (Default Mode
Network, DMN) serebral korteks UGzerindeki dagiimina
baktigimizda ayna ndéron sistemi ile iligkilendirilen bir-
cok yapiin DMN'nin icerisinde yer aldigr gérilmektedir.
DMN, medial prefrontal korteks, anterior singulat kor-
teks, posterior singulat korteks ve prekuneus dahil olmak
Uzere kortikal orta hat yapilarini iceren, bireyin spesifik
olarak bir gérev yapmadiginda baglantisalligini arttiran,
Uzerinde en cok calisilmis entrensek baglantisallik agla-
rindan birisidir. Ayrica DMN, sosyal bilis ile de iliskilendi-
rilmistir (12). Yeo ve ark. tarafindan olusturulan entrensek
baglantisallik aglar atlasindaki DMN'nin kortikal yerlesi-
mi Sekil 2'de gdsterilmektedir (11).
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Sekil 2: Olagan durum aginin serebral korteks Gzerindeki
yerlesimi

Kirmizi renk ile isaretlenen alanlar Yeo atlasinda olagan durum aginin
kortikal parsellerini temsil etmektedir.

DMN'nin temel bilesenlerinden olan prekuneusun,
MNS’de yer alan IPL ile olan karsilikli baglantilari da bu
iki sistem arasindaki yakin iliskileri desteklemektedir (13,
14). Bu nedenle, bu iki ag arasindaki iligkinin incelenecegi
gelecek caligmalar, insan beyin sirecleri ile sosyal yete-
nekler arasindaki baglantiyr anlamaya yardimci olabilir.

Ayna néronlar: Elektrofizyolojik ¢alismalar

Ayna néronlarin kesfinden yillar énce Gastaut'un calis-
malarinda primer motor kortekse tekabil eden rolandik
bolgedeki C3, Cz ve C4 elektrotlarindan alinan EEG ka-
yitlarinda hem aktif hareket esnasinda hem de baska bi-
reylerin hareketlerini gozlerken ve bu hareketleri yaptigini
hayal ederken “mu” adi verilen alfa frekans bandindaki
ritmin desenkronize oldudu goésterildi (15). Ayna néronla-
rin kesfinden glinimuze kadar yapilan gesitli EEG ve MEG
calismalarinda klasik olarak mu ritmi supresyonunun ayna
néron aktivitesini yansittigr bildirildi (15). Gincel bir EEG
calismasinda bebek ve yetiskinlerin gecisli hareketlerinin
takibi gegissiz hareketlerin takibi ile karsilastinldiginda
mu ritminin daha fazla baskilandigr gsterildi. Mu ritminin

arastinldigr bir MEG calismasinda, kaynaginin sensorimo-
tor bolgeler oldugunu gdésterilmistir (12).

Mu desenkronizasyonunun yani sira beta ve teta ritmleri
ile ayna noronlarin iliskisi Gzerine de calismalar mevcuttur.
Beta ritmi supresyonu primer motor korteks faaliyetleri ve
motor iglemlerle iliskilendirilmistir. Ayrica somatosensoriyel
alanlardaki teta ritminin de hareket ile iliskili oldugu ve ayna
noron faaliyetlerini yansitabilecegi 6ne strilmektedir (12).

Diger yandan mu ritmi desenkronizasyonunun MNS'nin rol
oynadigi hareketlerin izlenmesi, 6grenilmesi ve taklit edil-
mesi islevleri ile iligkili olmadigini, bireylerin dikkat seviye-
leriyle iliskili oldugunu 6ne siren ¢alismalar da mevcuttur.
Perry ve Bentin yaptiklari bir calismada mu ritmi supresyo-
nuna benzer bir etkinin oksipital kanallardaki EEG sinyalin-
de de gérilmesini, bu supresyonun ayna néron faaliyetle-
riyle degil, gorevler arasi dikkat farkliliklariyla iligkili olmasi
seklinde yorumlamiglardir (16). Aleksandrov ve Tugin ise
insan hareketlerinin goézlemi ve degisik motor faaliyetler
esnasindaki mu ritmi supresyonlarini karsilagtirmis ve an-
lamli bir fark saptamamiglardir. Bu durumu mu ritmi sup-
resyonunun ayna ndron aktivitesinin yeterli bir gostergesi
olamayacagdi seklinde yorumlamiglardir (17).

Ayna noron sisteminin parcalarindan Broca alani ve
IFG'de tekrarlayict TMS ile gecici lezyon olusturulan
bir calismada, deneklerin cesitli eylemleri tekrar ve tak-
lit etme becerisinde azalma gdsterilmistir. Ayrica motor
uyarilmis potansiyeller (Motor Evoked Potentials, MEP)
tekniginde TMS ile indikleme esnasinda amplititlerde
siklikla goérilen azalmanin ayna néron sisteminde olugan
gegici islev kaybindan kaynaklandigi dustunilmektedir
(18). Cengiz ve ark. tarafindan yapilan bir TMS-MEP ca-
lismasinda MNS aktivitesinin kortikomotor uyarilabilirli-
Je olan etkisi incelenmistir. Hareket gozlemi ve hareket
g6zlemi ile eszamanli ayni hareketin katilimer tarafindan
hayal edilmesi (motor imgeleme) esnasinda TMS uyarimi-
nin gdzlemin farkl anlarinda (hareketin baslangici, motor
ciktinin baslangici veya hareketin gosterildigi videonun
sonu) uygulanmasi sonucu ortaya ¢ikan MEP yanitla-
n karsilagtinlmistir. Hareket gozlemi+motor imgeleme
durumunda sadece hareket gdzlemi durumuna kiyasla
daha fazla MEP yaniti elde edilmistir. iki grup icindeki de-
Jerlendirmelerde ise motor ¢iktinin baslangicinda daha
fazla olmak Uzere hareketin baslangici ve hatta videonun
sonunda uygulanan TMS uyarimi sonrasinda elde edilen
MEP yanitlari, hareket gdzlemi veya motor imgeleme ol-
madan elde edilen bazal TMS-MEP yanitlarindan daha
kuvvetli bulunmustur. Bu durum MNS'nin farkl kosullarda
g6sterdigi aktivite farkliligiyla agiklanmistir (19). Baska bir
calismada ise katiimcilarin Brodmann 1 ve 2 alanlarina
tekrarlayici TMS (Repetitive TMS, rTMS) yéntemlerinden
stirekli teta patlamasi uyanmi (Continuous Theta Burst
Stimulation, cTBS) uygulanmistir ve eszamanl olarak
fMRG c¢ekimi yapilmigtir. Calismanin sonucunda, primer
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somatosensoryel korteksin hareket gozlemi esnasinda
MNS'ye girdi sagladigi distinilmustur (20).

AYNA NORONLARIN FONKSIYONLARI

Ayna néronlarin insanda eylemlerin taninmasi, amacinin yo-
rumlanmasi, motor hareketlerin taklit edilmesi, empati, dil,
&grenme ve hafiza gibi karmasik iglevlerde rol oynadigini
one siren pek ¢ok calisma yapilmistir. Bu durum, aslinda
ayna néron sisteminin bilis ve eylem arasinda bir cesit kdpri
gorevi gordiguni dustindirmektedir. Ayna néronlarin fonk-
siyonlarini 6zellikle son yillardaki yaklagimlan da goz 6ninde
bulundurarak birkag baslik altinda degerlendirebiliriz.

Hareket anlama

Literatlrde eski ve yeni pek ¢ok calisma ayna néronlarin;
ogrenme, iletisim, empati, taklit gibi sosyal islevlerde ve
diger bireylerin hareketlerinin fiziksel komponentleri, ar-
dindaki hedef, niyet ve emosyonel sireclerin anlasiima-
sinda rol oynadigini 6ne stirmektedir. Bu islevlerin hepsi
"hareket anlama” adi verilen genel bir baglik altinda ele
alinmakta ve calismalarin biyUk bir kisminda bu ana islev-
de rol oynadigi bildirilmektedir (21). Gincel yaklasimlar
hareket anlamayi farkli psikolojik stireclere dayanan g ayri
altisleve ayirmaktadir: i) Hareket tanimlama (Action identi-
fication): Bir harekete veya hareket dizisine viicudun hangi
parcalarinin hangi sekilde ve hangi oranlarda katildiginin
degerlendirilmesi ve anlagilmasi, i) Hedef tanimlama (Goal
identification): Daha énceki deneyimlerin genellenmesin-
den de faydalanarak hareketlerin o anki hedefinin ve sonu-
cunun degerlendirilmesi ve anlagilmasi, iii) Niyet tanimlama
(Intention identification): Yine daha énceki deneyimlerden
faydalanarak hareketlerin arkasindaki kognitif stireclerin ve
uzun soluklu sonuclarinin degerlendirilmesi ve anlagilmasi.
Giincel ve gegmis pek ¢ok calisma ayna ndronlarin hareket
tanimlamada aktif rol oynadigini géstermekte ve yaygin bir
sekilde kabul gérmektedir (3, 21).

Hedef ve niyet tanimlama iglevinde de aktif rol oynadigini
éne siiren calismalar mevcuttur. Ornegin, Gallese ve ark.
tarafindan yapilan calismada deneklerin nesneleri kavra-
ma hareketi ve amagsiz hareketler yapilirken gozlemlen-
mesi sirasinda TMS ile sol motor korteks uyariimistir. El
kaslarinda gozlenen elektrofizyolojik aktivite amacsiz ha-
reketler esnasinda da mevcut olsa bile kavrama hareketi
esnasinda daha belirgin oldugu gézlenmistir (21). Hedef
ve niyet anlama islevi ile ayna néronlarin iligkisini deger-
lendiren ¢alismalara bir diger érnek ise Lacoboni ve ark.
tarafindan yayinlanan calismadir (22). Bu ¢alismada, bag-
lam icinde yer alan eylemlere, baglam icinde yer almayan
eylemlerden farkl bir sekilde, IFG'nin dorsal kisminda ve
el hareketlerinin temsil edildigi ventral premotor kortek-
sin inferior kisminda gorllen aktivasyon artisinin eslik et-
tigi bildirilmistir. Bu durum arastirmacilar tarafindan ayna
néron sisteminin bir parcasi olan premotor korteksin alt
alanlarinin diger bireylerin niyetlerinin anlagiimasinda rol
oynadidi seklinde yorumlanmistir (22).

Makak maymunlarinda yapilan bir calismada maymunlar
bir parca yiyecek kavradiginda ve bu eylemi diger birey-
lerde gdzlemlediklerinde IPL'de aktivasyon artigi tespit
edilirken ayni yiyecek parcasi kaba yerlestirildiginde ise
aktivasyon tespit edilmemistir. Bu durum arastirmacilar ta-
rafindan bu aktivasyonun hareketin hedefini tanimlamayla
iliskili oldugu ve IPL ayna néronlarinin bu islevde rol oy-
nadigi seklinde yorumlanmstir (23). Buna karsilik, gtincel
bazi caligmalar dzellikle literatirdeki nispeten eski caligma-
larin hareket anlama iglevini bir btin olarak degerlendiren
bir yaklagima sahip olmasindan ve deney tasarimlarindaki
kisithliklardan hareketle ayna néronlarn bu iki alt iglevde
gergekten rol oynadigina dair hentiz yeterli kanit bulunma-
digini éne strmektedir. Glncel bir ¢alismada, TMS uygu-
lanarak IFG bélgelerine gecici lezyon olusturulan denek-
lerden kutu kaldiran bir kisiyi izlemeleri, kutunun agirligini
tahmin etmeleri ve sonrasinda kendilerinin de bu eylemi
taklit etmeleri istenmistir. Bu denekler kutunun agirhigini
gercege yakin bir sekilde tahmin etmis ancak eylemi taklit
etmekte guclik cekmistir. Bu durum ise MNS'nin hareket
tanimlamada aktif oldugu ancak hedef tanimlamada go-
revli olmadigi yéniinde degerlendirilmistir (24).

Ogrenme ve hafiza

Cesitli davranigsal arastirmalar, insan hafizasinin bir bilgi-
sayar hafizasi gibi statik bir depo olmadigini, eslik eden
sensorimotor deneyimlerle sirekli degisime ugradigini
ve dinamik bir yapi oldugunu gdstermistir. Bu durum ise
ayna noronlarin hafiza iglevinde roll olabilecegini dustin-
dirmustdr. Nitekim 2000'li yillarda motor hafiza, taklitle
égrenme ve yeni motor becerilerin kazanilmasiyla ayna
néron sisteminin iligkili oldugunu éne siren cesitli calis-
malar yapilmistir (5). MEG kullanilan bir calismada birey-
lere belli hareketlerin resmedildigi gorseller verilmis ve
taklit etmeleri istenmistir. Kortikal aktivasyon oksipital
korteksten baslayip sirasiyla superior temporal bolgede,
ayna ndron sisteminin parcasi olan inferior parietal bolge-
de ve inferior frontal lobda 6zellikle Broca alaninda géril-
mus ve en sonunda 50-140 milisaniyelik bir siire sonunda
her iki yarim kirenin primer motor korteksinde gdzlen-
mistir. Taklit esnasinda ise Broca alanini iceren IFG'de ak-
tivasyon artigi gozlenmistir. Bu durum da ayna néronlarin
eylem taklidinde rol oynadigini disindirmektedir (25).
Bunun &tesinde, Mukamel ve ark. yaptiklar calismada ha-
fiza iglevinin yUrGtilmesinde en blyik géreve sahip alan-
lardan biri olan hipokampusta ayna néron benzeri, hem
hareketler gozlemlenirken hem de uygulanirken aktive
olan néronlar oldugunu éne strmustir (3).

Motor taklit Gzerine yapilan calismada ayna noronlar,
gozlemlenen ve taklit edilen hareketlerin viicuttaki lokas-
yonuna gore el, agiz ve ses-vokal ayna néronlan gibi alt
kategorilere aynlmistir (26). Ornegin makak maymunlarin-
da F5 alaninin superior bolimleri daha ¢ok el, lateralinde
ise daha cok agiz ve ses-vokal ayna néronlar gozlenmistir
(27). Ancak bu alt kategoriler konum olarak birbirinden
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tamamen badimsiz olsa da ayr sistemler degillerdir ve or-
tak komponentleri mevcuttur. Ornedin, el ve adiz motor
uyumu bebeklerde beslenme davraniglarinin gelisimi agi-
sindan olduk¢a &nemlidir. Bu cercevede, maymunlarda
yapilan bir calismada, hem el ve agiz hareketleri hem de
yiyeceklerin agza getirilmesi gibi eylemler gosterildigin-
de F5¢nin lateralinde aktivasyon saptanmistir (28).

Dil ve iletigsim fonksiyonlari

Ayna néronlarin, makak maymunlarinda ilk tanimlandi-
g1 ventral premotor korteksteki F5 alaninin insandaki
homologu konusmanin motor komponentleri ile ilgili
Broca alaninin bir kismini olusturan Brodmann'in 44. ala-
nidir (1). Primatlar Gzerine yapilan giincel ¢alismalar, bu
alanin premotor ve primer motor korteksle birlikte gor-
sel ve isitsel uyaranlara karsi istemli sesli yanit verilme-
sinde rol oynadigini géstermektedir (29). Broca alani ile
sol inferior parietal sulkus (IPS) ve sol IFG’den olusan sol
fronto-parieto-temporal agin ézellikle dil edinimi, geli-
simi ve iletisim islevlerinde rol oynayan ayna néronlari
icerdigi disUnilmektedir (5). Ayna ndron sisteminin hem
hareketlerin izlenmesi, taklit edilmesi ve dgrenilmesin-
deki roll, hem de dil ve iletisimdeki rolinden hareketle,
bu sistemin insanda dilin hareket ve isaret temelli bir se-
kilde baslayip sesli bir hale evrilmesini sagladigi 6ne su-
rilmektedir (30). Bununla birlikte ayna noéronlar yalnizca
primatlarda degil 6tict kuslarda da gdsterilmistir. Yuk-
sek vokal merkez (High Vocal Center) adi verilen bir pre-
motor alanda gorilen ses-vokal ayna néronlarinin; kus-
larin birbirlerinin dtme ve sakima paternlerini tanima ve
bu paternlerden birbirlerinin kimliklerini ayirt etme, bu
paternleri taklit etme ve iletisimde kullanmayi 6grenme-
lerinde islevi oldugunun gdsterilmesi, ayna ndronlarin
insanlarda da dil ve iletigsim islevlerinin elde edilmesi ve
strdirdlmesinde goérev yaptigi yonindeki yaklagimlarla
ortugmektedir (26). Bebekler kendi ylzlerini gérmeseler
bile annelerinin veya onunla yakindan ilgilenen diger
kisilerin ylz ifadeleri ve emosyonel durumlarini siklikla
gorirler ve hatta kendi davraniglar hakkinda bunlar-
dan geri bildirim alir ve bu ifadeleri taklit ederler. Bu
durum davranis ortntdlerinin ve duygulanimin gelisimi
acisindan oldukca dnemlidir (28). Ayna néron sistemi,
emosyonel yuz ifadelerinin edinilmesi, anlagiimasi ve
olusturulmasini saglayarak emosyonel iletisime de kat-
kida bulunmaktadir. Bu islevlerin yiritilmesi sirasinda
ozellikle amigdala ve limbik yapilarda aktivasyon artisi
oldugu fMRG c¢aligmalari ile gosterilmistir (28).

KLINiK VE ARASTIRMA ETKILERI

Ayna ndronlarin bilisteki olasi roli, bu sistemin nérolojik ve
psikiyatrik hastaliklara hipotetik bir sekilde etki ettigini gos-
termektedir. Bu cercevede bu derlemede, Parkinson has-
talig, Alzheimer hastaligi, amyotrofik lateral skleroz (ALS),
otizm spektrum bozukluklarn ve psikotik bozukluklardaki
ayna ndron patolojisine dair ¢alismalar incelenmistir.

Parkinson hastaligi

Son yillarda, kognitif ve motor nérodejeneratif bozuk-
luklar arasindaki klasik ayrimin bulanik oldugu ve her
norodejeneratif hastalikta hem kognitif hem de motor
semptomlarin bir tir streklilik icinde temsil edildigi gide-
rek daha belirgin hale gelmistir; Baslangigta bir hareket
bozuklugu olarak siniflandirilan Parkinson hastaliginda
motor olmayan semptomlarin (Kognitif ve davranissal
semptomlar) ginimuzde hastaligin seyri ile ilgili oldugu
kabul edilmektedir. Parkin mutasyon tasiyicilar ve saglikl
kisilerin dahil edildigi bir fMRG ¢alismasinda, katiimcilara
cekim esnasinda ilk olarak notr yiz ifadeleri sonra affektif
ylz ifadeleri gdsterilmistir, sonrasinda ise katilimcilara bir
yuz ifadesi tanima goérevi uygulanmistir. Parkin mutasyonu
taglyan grup affektif ylz ifadelerini gézlemlerken saglikli
kontrollere gore ventrolateral premotor kortekste dnemli
olclide daha yuksek aktivasyon géstermistir (31). Ayrica,
parkin mutasyon tasiyicilar, ventrolateral premotor kor-
teksteki aktivite artisiyla ters orantili bir sekilde yiz ifade-
lerini tanimada sagliklilara gére daha distk performans
gostermiglerdir. Bu telafi edici mekanizmanin basarisiz ol-
masinin, klinik olarak belirgin Parkinson hastaliginda goz-
lenen yiUz ifadesi ve yiiz duygu tanimanin bozulmasina yol
acabilecedi ileri strdlmustir. Buna karsilik, ayna néronla-
rin aktivasyonunun, bu telafi mekanizmalarini en azindan
hastaligin ilk asamalarinda desteklemesi ve bodylece Par-
kinson hastalarinin daha etkili sosyal etkilesim becerisine
sahip olmalarinin mimkin oldugu distndlmistir. Baska
bir fIMRG calismasinda, 13 Parkinson hastasi ve saglikh
kontrole ¢cekim sirasinda bir duygu tanima gorevi uygu-
lanmistir (32). Deneklere emosyonel, emosyonel olmayan
ve notr ylz ifadeleri iceren video klipler gosterilmis ve
bu yuz ifadelerini gerceklestirmeleri istenmistir. Hastalar
duygu tanima goérevinde sadece yorumlamasi en zor ifa-
delerde kontrol grubundan biraz daha basarisiz olmusglar-
dir. Hasta grubunda, kontrol grubuna kiyasla emosyonel
ifadelerin gézlemlenmesi ve gerceklestirilmesi sirasinda,
IFG ve IPL'de daha dustk aktivasyon gdzlenmistir. Ayrica,
IPL'nin aktivasyonu hasta grubunun duygu tanima yete-
negi ile pozitif ydnde korelasyon gdstermistir (32).

Alzheimer hastaligi

Demansin en yaygin sebebi olarak bilinen Alzheimer has-
taligi (AH) ve hastaligin preklinik evresi olarak kabul edilen
hafif kognitif bozukluklugun ¢cogu zaman sadece kognitif
bozukluklar ile seyrettigi dislinilmustdr. Bununla birlikte,
son yillarda motor fonksiyonlardaki eksiklikler ile hasta-
lik strekliligi arasinda giderek artan bir baglanti oldugu
ortaya ¢ikmistir (33). Alzheimer demans spektrumunda,
MNS'nin arastinldigi bir fMRG c¢alismasinda 5 hafif kog-
nitif bozukluk (HKB), 7 Alzheimer hastasi ve 80 kognitif
olarak normal birey incelenmistir (34). Katilimcilar deney
kosulu olarak bir el hareketini (kagit parcasini yirtmak) ve
kontrol kosulu olarak ise fiksasyon noktasi iceren bir vi-
deo izlemislerdir. Deney kosulunda kontrol grubuna, hafif
kognitif bozukluk ve Alzheimer hastalarina gore bilateral
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inferior frontal lobul ve IPL'de anlamli dizeyde ylksek ak-
tivasyon tespit edilmistir. Bu bulgular isiginda, ¢alismada
MNS'deki bir disfonksiyonun Alzheimer hastaligindaki
kognitif bozulmada rol oynayabilecedi ileri strGImUstir.
Diger bir calismada ise 72 HKB ve 40 kognitif olarak nor-
mal katiimcinin dahil edildigi EEG ve MRG kaydi yapilan
calismada alfa3/alfa2 frekans gi¢ orani ile kortikal kalin-
hk iligkisi arastinlmisti. EEG'deki alfa3/alfa2 frekans giic
oranindaki artigin IPL atrofisiyle iligkili oldugu bildirilmis-
tir (35). Yine bagka bir fMRG calismasinda, HKB ve AH
gruplarinda ayna néron sisteminin kognitif performans
ile olan iliskisi arastinlmistir (36). Calismada AH grubunda
MNS’de belirgin bozulma gérilirken, HKB'li hastalarda
ayna ndéron sisteminin anterior bolimlerinin korundugu
ve Broca alaninda bir aktivasyon artigi tespit edilmistir.
Ayrica &zellikle frontal alanlar ile ilgili gérevlerde kogni-
tif performanslarin korunmus olmasi, MNS'nin posterior
bilesenindeki aktivasyon diglsinin frontal yapilar tara-
findan kompanse edilmesi seklinde aciklanmistir. Son
olarak, bagka bir fMRG caligmasinda Alzheimer hastala-
rinda yUz ifadesi tanima gorevi sirasindaki néral aktiviteler
incelenmistir (37). Hastalarda sol hemisferde ayna néron
sistemiyle iliskili oldugu bilinen, ventral premotor korteks,
anterior insula ve frontal operculum yapilarinda kontrolle-
re gore daha dislk aktivasyon tespit edilmistir.

Amyotrofik lateral skleroz

ALS, serebral korteks, beyin sapi ve omurilikte bulunan
motor néronlann segici bir dejenerasyon orintlsu ile
ortaya cikan ilerleyici nérodejeneratif bir hastaliktir. ALS
hastalarinda motor davranistan sorumlu beyin bolgelerin-
deki bu dejenerasyonun fonksiyonel sonuglarinin incelen-
mesi altta yatan temel mekanizmalar anlamada 6nemli
bir adim olarak gérilmektedir. fMRG yontemi kullanilarak
gerceklestirilen calismalar, cesitli gorevlere yanit olarak
ALS hastalarindaki anormal beyin aktivasyonunu dogru-
lamustir. Li ve ark. tarafindan 30 ALS hastasi ve 30 saglikli
kontrol grubu dahil edilerek bir fMRG ¢alismasi yapilmistir.
Calismada, katilimcilar tg frekansta veya Ug zorluk dere-
cesinde tekrarlayan fleksiyon-ekstansiyon hareketi yapan
parmaklarin videosunu izledikleri sirada fMRG kayitlari
gerceklestirilmistir. Hem ALS hastalarinda hem de saglikh
kontrol grubunda ayna néron sistemine ait eylem gozlem
alanlarinda artmis aktivasyon tespit edilmistir. ALS hasta-
larinda ise, dorsolateral premotor korteks, IFG, inferior
ve superior parietal girus ve suplementer motor alanda
kontrollere kiyasla aktivasyon artisi tespit edilmistir (38).
Calismanin sonucunda, hastalarda tespit edilen MNS ile
iliskili alanlardaki artmis aktivasyon &riintusinin parmak
hareketinin frekansi ve zorluk derecesiyle baglantili oldu-
Ju tespit edilmistir. Bu bulgular, ALS hastalarindaki islev
kaybini telafi etmek icin MNS'nin de yer aldigi motor is-
lemleme aginda kompansatuar bir siirecin gerceklestigi-
ni gostermektedir (38). Baska bir fMRG calismasinda ise,
katilimcilarin bir oyuncunun elindeki topu ritmik olarak
sikarken veya sikarken gézlemlemeleri sirasinda inferior

frontal operkulum, frontal ve parietal alanlarda kontrolle-
re kiyasla artmig aktivasyon tespit edilmistir (39). Yine ayni
calismada, ALS hastalarinin diger insanlarin eylemlerini
fark etme becerileri arastinlmistir. Calismada, katilimeilar
elleriyle bir hareketi ifade eden bir aktérin kisa bir vide-
osunu izlemiglerdir ve pasif olarak gézlemlemeleri ya da
ekranda gorintilenen ciimleler icerisinden dogru olani
secmeleri (aktif tanima) istenmistir. Pasif gézleme kiyasla
aktif tanima sirasinda kontrol grubunda MNS'deki eylem
gozlemi ile iliskili frontal ve parietal alanlara ek olarak
medyal temporal girusta yiksek aktivasyon gosterirken
ALS grubunda sadece oksipital alanlarda artmis aktivas-
yon tespit edilmistir. Sonrasinda ALS hastalar tanima go-
revindeki performanslarina gére ikiye ayrilmis ve sadece
en iyi performans gosterenlerde bilateral SFG’de aktivas-
yon artisi tespit edilmistir. Ayrica katiimcilarin fMRG go-
revindeki performanslari ile gézlerden zihin okuma testi
performanslarinin tutarl olarak ortistigd de bildirilmistir.
Sonug olarak, ¢alismadaki bulgular bazi ALS hastalarinda
MNS'deki disfonksiyonun sosyal bilisi de etkileyebilece-
gini dustndirmustur (39).

Otizm spektrum bozukluklan

Bebeklik ve erken cocukluk déneminde ortaya ¢ikan, sos-
yal iletisim ve bazi davranig bozukluklanyla karakterize
nérogelisimsel bir rahatsizliktir. Bu bozuklukta, taklit, duy-
gu paylasimi, gdrev veya amaclari anlama, iletisim ve sos-
yal etkilesim sorunlari da dahil olmak Uzere kilturel uy-
gulamalara ve sosyal 6grenme deneyimlerine katiim gibi
oldukca 6nemli stregler bozulmaktadir. Sosyal kognitif
fonksiyonlarda rol alan MNS, Otizm Spektrum Bozukluk-
lart (OSB) rahatsizliklari ile iligkilendirilmistir. Bu mekaniz-
ma, baskalarinin davraniglarn hakkindaki fikirlerimizin esas
olarak kendi kisisel deneyimlerimize dayandidi ve buna
paralel olarak baskalarinin sosyal davraniglar Gzerindeki
gozlemlerimiz ve ¢cikarimlarimiza da dayandidi ¢ikarmsal
akil yuritme (Explicit theory of other minds) fikrine temel
olusturur. Bu sebeple otizm ile MNS disfonksiyonu arasin-
da bir iligki ve yapisal anormallik olup olmadigina yonelik
cesitli calismalar yapilmistir. Bir MEG ¢alismasinda, 8 As-
perger sendromlu (AS) birey ile 10 kisilik saglkli kontrol
grubu dudak hareketlerinin oldugu resimleri taklit etme
gorevi sirasinda degerlendirilmis ve Asperger sendromlu
bireylerde inferior frontal lobda MNS'nin gecikmis akti-
vasyon gosterdigi saptanmistir. Gozlenen anormal pre-
motor ve motor slreclerin, AS'li hastalarda taklit ve sosyal
bozukluklar kismen aciklayabilecegdi vurgulanmustir (40).

EEG'deki mu ritmi senkronizasyonunun ayna ndron sis-
teminin aktivitesini yansittigi distinilmekte ve eylem yu-
ritme ile algi arasindaki baglantinin dnemli bir sinirsel
iliskisini temsil etmektedir. OSB’'de EEG ile yapilan calis-
malarda, mu ritmi supresyonu otizmde de MNS'de bir bo-
zulma meydana geldigini desteklemektedir (41). Otizmli
bireylerde TMS'de azalmis kortikospinal fasilitasyon bildi-
rilmisse de OSB olan 32 kisi ile yapilan TMS ¢alismasinda
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belirli gérevler verilmis (el hareketleri; kendisinin aktif ol-
dugu veya karsilikli gézlem) ve MEP kayitlari incelenmistir.
Sonug olarak 32 kisilik nérogelisimsel bozukluk gésterme-
yen kontrol grubu ile kargilastinldiginda IMR (Interperso-
nal motor resonance) indekslerinde herhangi bir anlamli
farklilik ortaya cikmamistir (42). Baska bir calismada, hare-
ket eden bir elin ve ziplayan bir topun videolarini izlerken
ve kendi ellerini hareket ettirirken de OSB’li ylksek islevli
bireyler ile yas ve cinsiyet acisindan uyumlu kontrol denek-
lerinde mu ritmi supresyonu saptanmistir. Kontrol grubu
hem kendi el hareketlerinde hem de gézlemlenen el hare-
ketlerinde dnemli mu ritmi supresyonu gosterirken, OSB
grubu sadece kendi kendine gerceklestirdigi el hareketle-
rinde dnemli mu ritmi supresyonu gdstermis ancak goz-
lemlenen el hareketlerinde mu ritmi supresyon gosterme-
digi saptanmistir (43). OSB’li yuksek islevli cocuklarda ve
yas ve cinsiyet uyumlu kontrol grubunda mu ritmi supres-
yonu Uzerine yapilan bir diger calismada, OSB'li cocuklar;
bir yabancinin sag elini acip kapattigini, ebeveyninin veya
kardesinin ayni el hareketini ve kendilerinin ayni el hareke-
tini yaparken ki cekilmis videosunu ve ziplayan iki topun
dikey olarak birbirlerine dogru ve birbirinden uzaklastigi
videolari izlerken mu ritimleri incelenmistir. Calismanin so-
nucunda, OSB'li ¢cocuklarin ve normal olarak gelismekte
olan cocuklarin, yabancilara kiyasla tanidik bireyler (ebe-
veynleri vb.) tarafindan gerceklestirilen eylemlerde daha
fazla mu ritmi supresyonu gosterdigi ortaya konmustur.
Bu veriler, gozlem sirasinda otistik ¢cocuklarda mu ritmi
supresyonu olmadigini géstermis ve MNS'de olasi bir
islev bozukluguna isaret etmektedir (44). Sonraki yillarda
yapilan bir meta-analiz calismasinda ise otizmli bireyler ile
nérogelisimsel herhangi bir bozukluk géstermeyen popu-
lasyon arasinda anlamli bir farkhlik olmadidi da ileri strdl-
mustUr (45).

Psikotik bozukluklar

Ayna ndron sistemi disfonksiyonunun gérildigu bir diger
hastalik grubu olarak psikotik bozukluklar sayilabilir. Emos-
yonel-sosyal islev bozuklugu ile karakterize sizofrenide
ozellikle negatif semptomlar (affektif kiintlesme, anhedo-
ni, yUz ifadelerinin anlagiimasi ve olusturulmasindaki bo-
zulmalar) ile MNS isleyisindeki bozukluklarin ilikili oldugu
gosterilmistir. Bir calismada, aktif sizofreni spektrumu ve
psikotik bozukluklar olan katilimcilar, rezidlel fazda olan
katiimailarla ve saglikli bireylerle karsilastinldiginda, sol
hemisferde sensorimotor korteksin énemli dlciide daha
fazla mu ritmi supresyonu gosterdigi belirtilmistir. Reziduel
fazda olan ve sagdlikli bireylerin benzer dizeylerde mu ritmi
supresyonu gosterdigi yine ayni ¢alismada belirtilmistir. Bu
cercevede, daha fazla sol tarafli mu ritmi supresyonunun,
psikotik semptomlarla pozitif olarak iligkili olmasi, hasta-
hgin aktif fazi sirasindaki sizofreni hastalarinda anormal
MNS aktivitesinin olabilecegini disindirmustdr (46).

Empati, duygulan tanima, duygusal perspektif alma ve
duygusal yanit verme gibi cesitli bilesenlerden olugmak-

tadir. Bir fMRG calismasinda, 15 sizofreni hastast ile 15 ki-
silik saglikli kontrol grubunda empatinin bu tg bilesini ile
ilgili verilen gdrevler (yiz ifadesinden duygu tanimlama,
bir sahnede maskeli bir ylizin duygusal ifadesini tahmin
etme, gergek yasam durumlarini tanimlayan 70 kisa ya-
zili cimle ve bu durumlan deneyimleseler nasil hissede-
ceklerini hayal etmeleri) sonucunda sizofreni hastalarinin
g alanda da kontrol grubundan daha kéti performans
gostererek amigdalayr da iceren bir fronto-temporo-pa-
rietal agda hipoaktivasyon sergiledikleri tespit edilmistir
(47). Emosyonel yiz ifadelerinin empati ile iliskili olarak
islenmesi, MNS ile ilgili beyin alanlarini icerir. Psikotik
hastalarda ayna néron aktivitesi Uzerine nérogérintile-
me calismalarinin sistematik olarak gézden gecirildigi bir
calismada; hastalann biylk bir béliminde MNS aktivite-
sinin azaldigi ve ozellikle premotor, motor korteks, IFG,
IPL ve posterior STS bdlgelerinin hastalarda disfonksiyon
gosteren MNS pargalar oldugu saptanmistir (12).

Konjenital ayna hareket bozuklugu

Konjenital ayna hareket bozuklugu, istemli tek tarafli ha-
reketin vicudun kontralateral tarafinda bastinlamayan
patolojik homolog aynalama hareketiyle karakterizedir
(48). Bu ayna hareketler ile birlikte ek norolojik belirtilerin
baslamasi genellikle beklenmez. Bu hastalar, iki el koor-
dinasyonu gerektiren gorevlerde zorluk, tek el gerektiren
hareketleri yapamama ve bu aktivitelerin devamliliginda
Ust ekstremitelerde agn sikayetleri ile birlikte glinlik ya-
sam aktivitelerinde zorluk yasamaktadirlar (49). Ayna ha-
reketleri aciklamak icin literatlirde énerilen mekanizma,
istemli tek tarafli hareket sirasinda her iki hemisferin anor-
mal aktivasyonu seklindedir (48). Bu anormal aktivasyon,
istemli hareket esnasinda kontralateral M1'deki motor
hareketi kontrol eden néral devrelerle olan islev bozuk-
lugu ile agiklanmaktadir. Ayrica ayna hareket bozuklugu
olan hastalarda fMRG metodu kullanilarak tek tarafli mo-
tor gorevlerde bilateral kortikal aktivasyon da tespit edil-
mistir (50). Ayna hareket bozuklugunun, ALS ve Parkinson
hastaliklarinda gérilmesi ve MNS'nin temel yapilarindan
M1 disfonksiyonu ile karakterize olmasi sebebiyle kesin
olmamakla birlikte MNS ile iligkili oldugu dustnulebilir
(48). Ancak literatiirde konjenital ayna hareket bozuklugu
ile MNS iligkisinin arastirldigi calismaya rastlanmamis-
tir. Bu cercevede, konjenital ayna hareket bozuklugun-
da MNS'nin arastirilmasi hem hastaligin klinigi hem de
MNS'nin anlagilmasi i¢in dnemli bir yere sahip olabilir.

SONUC

Norodejeneratif hastaliklarda ayna néronlarin durumu ve
roli hakkindaki veriler oldukga zayiftir. Parkinson hasta-
hgr ile ilgili mevcut calismalarin varsayimsal bir sonucu,
ayna noron sisteminde hiperaktivasyon meydana geldi-
gi yonundedir. Bu aktivasyon degisimi hastaligin erken
asamalarinda motor ve kognitif performanslar destek-
leyebilirken daha sonraki asamalarda ayna ndronlarin
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daha ciddi sekilde bozulmasi hastalarin bir kisminda te-
lafi edici mekanizmalan da bozabilir. Alzheimer demans
spektrumunda da veriler olduk¢a azdir. Son caligmalar,
ayna ndéron sisteminin posterior bdlgelerinden, anterior
bolgelerine dogru ilerleyici hipoaktivite meydana geldigi
ve bu hipoaktivitenin telafi edici mekanizmalar devreye
soktugu ileri strllmektedir. Bununla birlikte, bu hipote-
zi dogrulamak icin daha fazla arastirmaya ihtiyac vardrr,
clinkl 6nceki davranigsal arastirmalar kismen ters yone
isaret etmistir. ALS'nin ise kavrama, konusma, ylrime ve
empatide spesifik eksikliklerle karakterize oldugu kabul
edilirse, MNS'deki bir bozukluk bu klinik tabloya katkida
bulunabilir. Ancak gercekgi bir sekilde, insandaki ayna
noronlar ve bunlarin diger beyin sistemleri ile fonksiyonel
iliskileri hakkindaki mevcut bilgiler, bunu degerlendiril-
mesi zor bir hipotez haline getirmektedir. Ayna néron sis-
temi otizm spektrum bozukluguna sahip bireylerde taklit
degerlendirme paradigmalari incelenmis ve her ne kadar
OSB'li bireylerde disfonksiyonel aktivasyon tespit edilmis
olsa da farkli yas gruplarinda farkli sonuglar alinmistir. K-
cuk calisma gruplarn ve bireylerin dogustan gelen farkli-
liklari ile calismalarin bitiininde tam olarak belirlenmis
standart metodolojik ilkeler bulunmamasi da sonuglarda
degiskenlik yaratmis olabilir. Ayrica MNS ve DMN arasin-
daki iligkinin, kendilik algisi ile ilgili bazi beyin boélgelerini
paylasiyor gorinmelerinden dolayr aralarindaki iligskinin
aydinlatilmasi ve OSB’nin DMN iliskili bir hastalik olup
olmadiginin ileri calismalarla gdsterilmesi gerekmektedir.
Psikotik bozukluklarda 6zellikle sizofreni hastalarinda bazi
negatif ve pozitif semptomlarda rol oynadigi duslnulen
MNS, psikotik semptomlarin yorumlanmasinda ve te-
rapotik stratejilerin gelistiriimesinde yeni perspektiflerin
olusturulmasina katki saglayabilir. Konjenital ayna hareket
bozuklugu ise M1'deki disfonksiyon ve MNS'nin etkilen-
digi hastaliklarda gorilmesi sebebiyle MNS icin ilgi cekici
bir arastirma alani olabilir. MNS'nin kognitif islevlerle olan
iliskileri hakkindaki yeni gorusler, cesitli hastaliklarin klinik
belirtilerinin daha iyi anlasilmasi ve bu sayede de rehabi-
litasyonlari icin yeni yollar acilmasini saglayabilir.
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ABSTRACT

COVID-19, of which unprecedented complications are constant-
ly emerging, still continues to be the leading problem all over
the world. As previously reported, neurological manifestations
are some of the complications seen in novel coronavirus disease.
Neurological complications are known to vary widely, including
intracerebral hemorrhage. In this study, we intended to report
two COVID-19 cases with concurrent intracerebral hemorrhage.
In these case reports, we aimed to highlight the importance of
being aware of neurological manifestations in COVID-19 pa-
tients.

Keywords: COVID-19, neurological complications, intracranial
hemorrhage

OZET

Strekli olarak yeni komplikasyonlarla glindeme gelen COVID-19,
tUm dinyada hala 6nde gelen sorun olmaya devam ediyor. Daha
dnce bildirildigi gibi, nérolojik belirtiler, yeni coronaviriis hastali-
ginda gorilen komplikasyonlardan bazilandir. Norolojik komp-
likasyonlarin, intrakraniyal kanamalar da dahil olmak Uzere genis
Slctde cesitlilik gosterdigi bilinmektedir. Bu calismada, es zamanli
olarak intrakraniyal kanamasi da olan iki COVID-19 vakasini pay-
lagmak istedik. Bu vaka sunumlari ile COVID-19 hastalarinda néro-
lojik belirtilerin farkinda olmanin dnemini vurgulamayr amagladik.
Anahtar Kelimeler: COVID-19, nérolojik komplikasyonlar, int-
rakraniyal kanama

INTRODUCTION

The Coronavirus disease 2019 (COVID-19) pandemic, caused
by the novel severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) which was initially identified in China in De-
cember 2019 and expeditiously spread across the world,
continues to be a public health problem. The disease can
be severe and even mortal in older people and in those with
underlying chronic disease. Mortality rate is 2-3% worldwide
with an apparent variation between countries. Supportive
and empirical treatments are recommended at present and
specific treatment and/or vaccine are not yet available. (1)

Although the most common symptoms are known to be
related with the respiratory system, it has been revealed
that some COVID-19 cases can present with extrapulmo-
nary manifestations. Moreover, some COVID-19 patients

were been found to have only neurological manifestations
such as headache, hyposmia, anosmia, dizziness, limb
weakness, speech disturbance and unconsciousness in
the course of the preliminary diagnosis. Cerebral infarc-
tion and intracerebral hemorrhage have been reported
in some patients diagnosed with COVID-19 (2). Further-
more, some of the intracerebral hemorrhage cases have
been reported to be massive accompanied by intraven-
tricular and subarachnoid hemorrhage (3). Despite the
fact that neurological complications have been reported
to be various, such as encephalitis, neuralgia, ataxia, ol-
factory/taste disorder, Guillain-Barre syndrome, Miller
Fisher syndrome, intracerebral hemorrhage, polyneuritis
cranialis, ischemic stroke and dystonic posture, due to its
poor prognosis intracerebral hemorrhage seems to be a
leading mortal problem among the neurologic complica-
tions in COVID-19 cases (4).
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CASE PRESENTATION

Case 1: A 56-year-old male patient with no co-existing dis-
ease was admitted to the Emergency Department of Zongul-
dak Ataturk State Hospital following a weakness of the left
side of the body and cough. It was found out that the patient
didn't apply to another hospital for these complaints and had
no a history of using anticoagulant or antiaggregant medica-
tions. At the time of the admission, vital signs were as follows:
Glasgow coma score (GCS):14, blood pressure (BP):180/90
mmHg, respiratory rate (RR): 16/min, oxygen saturation
(SpO2): 98% heart rate (HR): 101/min and body temperature
(BT):37.2. On neurological exam, his mental status was nor-
mal. There was no speech disturbance, neglect or visual field
cut but a 3/5 left-sided hemiparesis was present. Eye move-
ments and pupils were normal. He had a slight left nasolabi-
al fold flattening. After the patient underwent a brain com-
puted tomography (CT) scan, an intracranial hemorrhage
(26x13 mm) at the level of the pons was noticed (Figure 1). A
chest CT scan was taken simultaneously and bilateral periph-
erally located ground glass opacity was detected in the lungs
of the patient (Figure 1).

The patient was hospitalized in the intensive care unit
(ICU). Clarithromycin, meropenem, hydroxychloroquine
and favipiravir were administered after admission to the
ICU. However, since the acute phase markers were in-
clined to increase, clarithromycin was stopped and teico-
planin was started. Despite being elevated at admission,
his blood pressured remained within normal range during
his follow-up. The result of RT-Polymerase Chain Reaction
(RT-PCR) test of the patient was detected to be positive.
D-dimer was determined to be elevated with a level of
9,475 pg/mL (reference range 0-500 pg/mL) following mea-

Figure 1: Brain CT scan image of the 1% case

surement in the ICU. A mild thrombocytopenia was pres-
ent (126,000 per microliter). International normalized ratio
(INR), protrombin time (PT) and activated partial thrombo-
plastin time (aPTT) were found to be in the normal range
(1, 11 and 24 respectively). The level of ferritin (1271 ug/L)
was above the normal range (30-400 pg/L). Unlike ferritin
and D-dimer results, C-reactive protein value (4 mg/L, at
admission) and fibrinogen (287 mg/dl, at admission) re-
mained in the normal range during the follow-up. During
his stay in the ICU, the patient had epileptic seizures. En-
dotracheal intubation was required after the deterioration
of the paitent’s neurological condition with low GCS in the
28" day of the admission. The patient died of multiple or-
gan failure at the end of the 41 day.

Case 2: A 54-year-old male patient with a medical history
of diabetes mellitus was brought to the Emergency De-
partment of Zonguldak Ataturk State Hospital because
of complaints such as nausea, vomiting, fever and severe
headache. He didn’t apply to another hospital earlier. It
was elicited that he didn't use any blood thinners in his life-
time. At the time of the admission, vital signs were as fol-
lows: GCS:15, BP:130/80 mmHg, RR:18/min, SpO2: 100%,
HR: 88/min and BT: 37.8. On neurological exam, his mental
status was normal. There was not any speech disturbance,
limb weakness, neglect or visual field cut. Cranial nerve
examination was normal. Cerebellar examination revealed
that the patient had right-sided dysdiadochokinesia. Right
intracerebellar hematoma with a size of 40 x 29 mm was
detected on brain CT scan (Figure 2). The chest CT scan
taken simultaneously showed bilateral, peripheral and
basal predominant ground glass (Figure 2).

The patient was admitted to the ICU. He was started on an-
tibiotics and hydroxychloroquine. The patient tested posi-

o

Figure 2: Chest CT scan image of the 1t case
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Figure 3: Brain CT scan image of the 2" case

Figure 4: Chest CT scan image of the 2" case

tive for Covid-19. D-dimer level was found to be elevated
with a value of 1,249 pg/mL in the beginning and began to
decrease starting from the 2" day in the ICU. The platelet
count was found to be slightly low (134,000 per microliter).
INR, PT and aPTT were found to be in the normal range
(0.9, 11and 26 respectively). Ferritin (44 ng/ml) and C-reac-
tive protein (0 mg/L) levels were within normal ranges. The
patient was discharged with full recovery after firstly being
transferred to a regular hospital room from the ICU.

Written informed consent was obtained from both pa-
tients.

DISCUSSION

As a global public health problem, COVID-19 infection,
which continues to be the major issue all over the world,
almost every day initiates discussions regarding the un-
known aspects of the condition. There have been discus-
sions about the involvement of the central nervous system
in this disease considering previously reported various
neurological complications in COVID-19 patients (4,5).
A broad-spectrum of neurological complications such
as ischemic stroke, intracerebral hemorrhage, Guil-
lain-Barre Syndrome, encephalitis, epilepsy and acute
transverse myelitis have been reported in COVID-19 pa-
tients (6). Moreover, It has been suggested that neurolog-
ical manifestations may even precede typical symptoms
such as fever, cough and dyspnea in certain cases (6).
In this study, we aimed to underline the fact that mortal
neurological complications are most likely to be encoun-
tered in COVID-19 infection as we have detected intra-
cerebral hemorrhage in two male patients aged 54 and
56 with COVID-19 (7). Several assumptions have been
made about the potential mechanisms and facilitating
factors in occurrence of such complications in this novel
coronavirus disease. Although the typical targets of the
coronaviruses are known to be the respiratory system,
the fact that attachment of SARS-CoV-2 to the cells oc-
curs through angiotensin converting enzyme-2 (ACE-2)
and certain cells in the central nervous system have these
receptors, suggest ACE-2 mechanism to have a role in
neurological involvement in Covid-19 infection (8). In
addition to COVID-19 cases with concurrent intracere-
bral hemorrhage, complications such as ischemic stroke
(9) and cerebral venous thrombosis (10) have also been
reported. Apart from ACE-2 receptor mechanism, it has
also been postulated that neurological complications in
novel coronavirus disease are possible to be originated
from direct damage of infectious agents, an inflammato-
ry process caused by these agents or other unexplained
means. Moreover, these possible mechanisms may play a
role in both ischemic and hemorrhagic strokes (11). Some
findings regarding endothelial cell damage and vasculitis
shown in some autopsy studies have been considered to
explain the occurrence of ischemic stroke and intracra-
nial hemorrhage in COVID-19 infection (12). In addition,
coagulopathy proven with elevated D-dimer levels and
thrombocytopenia has been shown in COVID-19 pa-
tients. It has been concluded that coagulopathy may be
one of the reasons of neurological complications in novel
coronavirus infection (13).

The main risk factors for intracranial hemorrhage are
known to be hypertension, hypercholesterolemia, dia-
betes mellitus, smoking, alcohol and illegal drugs. Older
people are more at risk than young people (14). In a case
report, a 79-year-old man with no history of risk factors,
such as anticoagulant therapy, was found to have a mas-
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sive intracerebral hemorrhage detected synchronously
with COVID-19 (3). Benger et al. reported a case series
with 5 patients with ICH and COVID-19. All the patients
were relatively young. However, three of them were on
anticoagulant therapy prior to COVID-19 and the other
2 patient received low dose anticoagulant treatment as
a prophylaxis for thrombotic manifestations of COVID-19
(15). COVID-19 cases with or without risk factors have
been reported to suffer from neurological complications
such as intracerebral hemorrhage (16). Thus, it still re-
mains unclear whether there is a causative link between
intracerebral hemorrhage and novel coronavirus diseas-
es. In our study, the 56-year-old patient did not have any
co-existing disease and the other patient had only diabe-
tes mellitus. Neither patient had a history of smoking or
alcohol consumption. Both had coagulopathy evidence
with elevated D-dimer and thrombocytopenia in accor-
dance with prior studies. Considering one of our patients
had no risk factors, the other patient had only one and
both of them were at a relatively young age, the culprit
in emergence of intracerebral hemorrhage may be con-
ceived to be associated with COVID-19 infection itself
instead of being coincidental. But it would be too hypo-
thetical to conclude this without firther evidence.

CONCLUSION

In this case report of two COVID-19 patients with intra-
cerebral hemorrhage, we aimed to emphasize that cru-
cially important neurological complications may occur in
novel coronavirus infection. Even though based on some
evidence, neurological complications are thought to be
directly associated with novel coronavirus disease rather
than being accidental, it is still theoretical with such lim-
ited data. Nevertheless, it must be taken into consider-
ation when inquiring about neurological manifestations
in patients with COVID-19.
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ABSTRACT

Floating limb is a complicated injury and is associated with limb
deformation and increased morbidity and mortality. We report a
rare case of a floating upper limb in a 77-year old woman with
ipsilateral humeral shaft, olecranon, distal radial and metacar-
pal bone fractures after a simple fall. The patient underwent
surgery for humerus shaft, olecranon, and distal radius and was
treated surgically with the 4t metacarpal conservative method.
At the final follow-up 3 years after surgery, the patient had no
complaints, all fracture had healed completely and elbow-wrist
range of motion was complete. We discuss the surgical proce-
dures that we used for the fractures, the mechanism of injury and
the functional and radiological results. Multiple bone fractures in
the same limb are rare and typically associated with high-trau-
ma. We reported a unique case of an elderly patient with os-
teoporosis having multiple fractures in the same extremity that
occurred as a result of low-energy trauma.

Keywords: Multiple bone fractures, osteoporotic bone, floating
limb

OZET

Yizen ekstremite ile sonuclanan yaralanmalar kompleks, ciddi
sakatliklara neden olabilen ve morbidite-mortalite riski yiksek
olan yaralanmalardir. Bu olguda basit bir disme sonucu ayni
tarafta humerus saft, olekranon, radius alt u¢ ve dérdiinci me-
takarpal kemik kiriklari olan, 77 yasinda bir kadin hastada nadir
gorilen ylzen bir Ust ekstremite olgusunu sunmayi amagladik.
Humerus saft, olekranon ve radius alt ug kiriklar ameliyat ile me-
takarp kingi konservatif metot ile tedavi edildi. Hastanin ameliyat
sonrasi 3. yil takibinde, ek sikayeti olmadid, kirklari tamamen
iyilestigi ve dirsek, el bilegi hareket agikliklarinin tam oldugu
saptandi. Bu olgu da kiriklar igin kullandigimiz cerrahi teknikleri,
yaralanma mekanizmasini ve fonksiyonel ve radyolojik sonuglari
sunduk. Ayni uzuvdaki ¢coklu kemik kiriklari nadirdir ve tipik olarak
yiksek enerjili bir travma ile iliskilidir. Bu olgumuzda literatlrde
cok nadir bildirilen distik enerjili bir travma sonucu gelisen ayni
taraf ekstremitede birden fazla kindi olan osteoporozlu hastayi
sunduk.

Anahtar Kelimeler: coklu kemik kingi, osteoporotik kemik, yu-
zen ekstremite
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INTRODUCTION

Humeral shaft fractures are common in elderly patients
with low-energy trauma and account for 3%-5% of all
fractures in adults (1). Although olecranon and distal radi-
us fractures are most commonly observed in elderly pa-
tients, concurrent ipsilateral olecranon and distal radius
fractures are extremely rare.

Concurrent ipsilateral fractures of the humeral shaft
and forearm result in a so-called floating elbow. There
are relatively few case reports in the literature on ipsi-
lateral olecranon fractures associated with distal radius
fractures, the so-called floating forearm injury, and these
pertain to paediatric cases.

Herein, we describe the case of a 77-year-old woman who
had a combination of the aforementioned injuries in the
ipsilateral limb. To the best of our knowledge, this is the
first case report of a combined floating elbow and floating
forearm injury in the same limb in an elderly patient. Writ-
ten informed consent was obtained from the patient for
publication of this case report and accompanying images.

CASE REPORT

A 77-year-old woman was admitted to our emergen-
cy department following a fall from one stair step. She

complained of pain in her right upper extremity. Physical
examination revealed a deformity in the arm and wrist.
There was tenderness with palpation of the humer-
al shaft, olecranon, distal radius and fourth metacarpal
bone. The neurovascular and radial nerve examinations
were normal, and there was no other extremity trauma.
She had hypertension and osteoporosis. The T-score de-
tected at the lumbar vertebra was —2.7.

Radiological assessment included antero-posterior (AP)-lat-
eral radiograph of the right humerus, elbow, wrist and AP
and lateral and oblique radiograph of hand and confirmed
the diagnosis of the right humeral shaft, olecranon, distal
radius and fourth metacarpal bone fractures (Figure 1). All
fractures were closed. According to the AO Fracture and
Dislocation Classification, the humeral shaft fracture was
AQO 1-2-A2, the olecranon fracture was 2-1-B1, the distal ra-
dius fracture was 2-3-A2 and the fourth metacarpal fracture
was a neck fracture. Surgical treatment was planned for the
humeral shaft, olecranon and distal radius fractures, and
conservative treatment was planned for the fourth metacar-
pal fracture. The patient’s right upper extremity was splinted
extending from the tip of the shoulder to the fingertips.

SURGICAL TECHNIQUE

First, the patient underwent open reduction for the hu-
meral shaft fracture with an anterolateral approach un-

Figure 1: Humeral shaft (A), olecranon (B), distal radius (D) and fourth
metacarpal bone (C) fractures in the same upper limb.
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Figure 2: Humeral shaft and olecranon fractures were surgically treated using anatomical locking
plates (A, B, D), and the distal radius fracture was treated via closed reduction using two percuta-

neous Kirschner wires (C)

der general anaesthesia, and an anatomical locking plate
was applied. Thereafter, she underwent surgery for the
olecranon fracture with a posterior approach, and an
anatomical locking plate was applied. Finally, she under-
went closed reduction for the distal radius fracture with
percutaneous Kirschner (K) wire fixation. Reduction was
stabilised using two K wires (Figure 2). An arm sling and
a short forearm splint were used postoperatively for the
metacarpal fracture. Elbow range of motion (ROM) exer-
cises were initiated after one week of arm-sling usage.

The patient postoperatively developed radial nerve pal-
sy symptoms with difficulty in straightening her wrist and
fingers. The forearm splint was removed, and the patient
began to use a radial nerve splint after two weeks and
take pregabalin orally 75 mg twice a day and B-12 vitamin
pills once a day.

At the 6" week postoperatively, the distal radius and the
fourth metacarpal bone were healed radial nerve symp-
toms were not completely recovered; thus, the use of the
radial nerve splint and pregabalin administration were
continued. At the 3-month follow-up, radial nerve palsy
symptoms were completely resolved, and the splint and
medications were discontinued. The patient achieved an
elbow ROM of 20°-100°.

At the final follow-up three years after surgery, the patient
had no complaints regarding fracture healing (Figure 3).
She had an elbow ROM of 10°-130°, wrist joint ROM of
45° of dorsiflexion and 45° of volar flexion and full prona-
tion and supination (Figure 4).

Figure 3: A, D: Humeral and olecranon, B: distal radius and
C: 4 metacarpal bone fracture were successfully treated
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Figure 4: The patient’s elbow (A), forearm rotation (B) and wrist joint (C)
range of motion

DISCUSSION

‘Floating elbow’ is a term used to describe a combination
of ipsilateral forearm and humeral fractures (2). The term
‘floating forearm’ describes a combination of ipsilateral
proximal and distal forearm fractures (3); these injuries
are extremely rare. This case, which describes a combina-
tion of an ipsilateral floating elbow and a floating forearm
in an elderly patient after an injury that resulted from a fall
from one stair, is very rare.

Humeral shaft, olecranon and distal radius fractures are
very common injuries by themselves, but the simultane-
ous occurrence of these fractures after a fall from one stair
step is unusual. We hypothesise that the mechanism of
this injury was an outstretched arm with the forearm pro-
nated and wrist hyperextended. This mechanism would

explain the olecranon and distal radius fractures, whereas
the humeral and fourth metacarpal fractures may be ex-
plained by direct trauma from the edge of the stairs.

Multiple fractures in the concurrent limb usually require
a high-energy trauma. However, in our case, these frac-
tures resulted from a low-energy trauma most likely due
to osteoporosis. Patients with multiple fractures carry a
higher risk of developing neurovascular injuries, com-
partment syndrome and open fractures than that of pa-
tients with isolated fractures (4-6). Unfortunately, there is
no consensus in the literature on the order of treatment
in the upper limb in the event of multiple fractures. In
our case, surgery was initiated for the most severely de-
formed fracture, the humeral shaft fracture. After the hu-
meral fracture was reduced and fixed, the reduction of
the olecranon and distal radius fractures was easier.
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CONCLUSION

One of the important messages here is that multiple
bone fractures in the same limb are can occur after a sim-
ple fall especially in elderly patients with osteoporosis.
So, elderly patients should be evaluated with complete
and thorough examination and obtain the appropriate
x-rays to rule out the occurrence of more injuries in the
same limb or other body parts. These fractures can be
treated conservatively when they occur separately, how-
ever, multiple fractures in the same limb, such as a float-
ing limb, should be treated surgically.
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ABSTRACT

The incidence of bladder leiomyoma is estimated at only 0.43%
because most bladder tumors arise from the urothelium. More-
over, 30% of them are the extra-vesical type. The symptoms in-
clude urinary tract obstruction, bladder irritation, and dysuria,
with the possibility of dyspareunia or hematuria depending on
the size and location of the tumor. Bladder leiomyomas cannot
be diagnosed solely by combining symptoms and imaging tech-
niques. We present a rare case of giant sized extravesical-type
bladder leiomyoma with a diameter of 15.5x14.5x14 cm, which
was misdiagnosed as a uterine cervical leiomyoma. It caused
unilateral ureteral distension without related symptoms. During
the 8-year postoperative follow-up, the patient had two healthy
full-term pregnancies and no recurrence was observed. We re-
viewed the literature of the most recent five years and discussed
the characteristics of 22 bladder leiomyoma cases. Unlike the
literature, the present case is unique due to the giant size of
the bladder leiomyoma, its ureteral complications, and long
follow-up period. Bladder leiomyomas are rare bladder tumors
which should be borne in mind during the differential diagnosis
of a pelvic mass. Surgical excision is the most useful procedure
for diagnosis and treatment.

Keywords: Bladder leiomyoma, bladder tumor, cervical leiomy-
oma, cervical tumor, differential diagnosis

OzZET

Mesane leiomyomunun insidansi sadece %0,43 olarak tahmin
edilmektedir; clinkli mesane timarlerinin cogu Uroepitelyumdan
kaynaklanmaktadir. Bunun yani sira, mesane leiomyomlarinin sa-
dece %30'u ekstra-vezikal tiptedir. Uriner sistem obstriiksiyonu,
mesane irritasyonu, diziri, disparoni veya hematiri gibi semp-
tomlar kitlenin boyut ve yerine gére degisebilir. Yalnizca semp-
tom ve gdrintiileme tekniklerine dayanarak mesane leiomyomu
tanisi konulamayabilmektedir. Preoperatif uterin servikal leiom-
yom &n tanisi digtnilen, 15,5x14,5x14 cm c¢apinda tek tarafli
Ureteral distansiyona yol agan, nadir gérilen bir ekstravezikal tip
mesane leiomyomu olgusunu sunuyoruz. Sekiz yillik postope-
ratif takip boyunca, hastanin iki saghkli term gebeligi mevcuttu
ve niks izlenmedi. Son bes yilin literatlrl gdzden gegirilerek 22
mesane leiomyomunun zellikleri sunuldu. Literatirden farkl
olarak, mevcut olgu mesane leiomyomunun biyukligu, dreteral
komplikasyonlari ve uzun takip slresi ile benzersizdir. Mesane le-
iomyomlari, pelvik kitlenin ayirici tanisinda géz éniinde tutulmasi
gereken, nadir gérilen mesane timérleridir. Tani ve tedavi igin
en faydali prosedr cerrahi eksizyondur.

Anahtar Kelimeler: Mesane leiomyomu, mesane timaord, servi-
kal leiomyom, servikal timar, ayirici tani
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INTRODUCTION

Bladder leiomyoma is a rarely seen mesenchymal neo-
plasm of the urinary bladder, and it is only estimated to
occur in 0.43% of adults. Incidence of this condition is
higher in female patients in their fifth decade (1). The
etiology is uncertain; effects of hormones, inflammation,
localized infection, and chromosomal abnormalities may
play a role. The symptoms depend on the location and
size of the tumor, which is categorized as endovesical, in-
tramural or extravesical with frequencies of 63%, 7% and
30%, respectively (2). Voiding symptoms such as hema-
turia, dysuria and/or obstructive symptoms are generally
seen in endovesical-type tumors, whereas bladder neck
obstruction due to compression of the ureter may lead
to upper urinary tract obstruction and hydronephrosis in
extravesical-type tumors (3). Like uterine leiomyoma, ra-
diologic differentiation of bladder leiomyoma from leio-
myosarcoma is not clearly defined.

We present a rare case of a giant extra-vesical type blad-
der leiomyoma, leading to unilateral ureteral distension,
which was misdiagnosed as a cervical leiomyoma. We
also report the 8-year follow-up and review the related
literature on the last five years between 2016 and 2021.

CASE REPORT

A 23-year-old nulliparous woman was referred due to a
pelvic mass with symptoms of dysuria and chronic pel-
vic pain. Her urologic and gynecologic histories were
unremarkable. On gynecologic examination, the mass
occupied the entire pelvis till 2 cm above the umbilicus,
bulging the right vaginal wall and obliterating the vagi-
nal lumen; the uterine cervix was unremarkable. Labora-
tory tests revealed normal tumor markers and urinalysis.
Magnetic resonance imaging (MRI) showed a 15x10x10-
cm mass of low signal intensity on T2-weighted images,
which appeared adjacent to the right cervical wall, com-
pressing the right ureter and the bladder (Figure 1A, 1B).

Figure 1: (A). Fat-suppressed T1-weighted sequence after intravenous gadolinium administration demonstrating a
giant mass with heterogeneous contrast agent fixation that occupies the entire pelvis. (B). T2-weighted sequence
showing a solid lesion with partially high signal areas and no clear border separation visible in the adjacent bladder. (C),
The bladder leiomyoma reached the bladder mucosa and compressed the uterine cervix from the antero-lateral part.
(D). The bladder leiomyoma was approximately 10x15 cm in size.
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The signal intensity was similar to leiomyoma and leio-
myosarcoma of the uterus on MRI. Based on the clinical
and radiologic findings, the mass was estimated to be
leiomyoma or leiomyosarcoma of the cervix.

Surgery was performed with a low midline incision; it
was observed that the mass originated from the right
side of the bladder wall and extended as far as the right
parametrium (Figure 1C). Perioperatively, it was consid-
ered as 15.5x14.5x14 cm extravesical bladder leiomyoma
that reached the bladder mucosa (Figure 1D). The distal
part of the right ureter was passing through the mass.
Pararectal, paravesical and Retzius spaces were devel-
oped. The distended right midureter was dissected and
a full cut incision was performed to the bladder wall for
total excision. The right distal ureter was excised and
ureteroneocystostomy was performed. The bladder wall
was repaired in two layers, the first consisting of mucosa
using 3-0 vicryl, and the second consisting of detrusor
and serosa using 2-0 vicryl sutures and a double-J cath-
eter which was inserted through the lumen. The histo-
pathologic investigation reported a bladder leiomyoma
without cytologic atypia or necrosis. It stained positively
for smooth muscle actin and vimentin, and estrogen and

progesterone receptors were positive. The postoperative
period was uneventful and the patient was discharged on
the 6" day after the operation without complications.

During follow-up, spontaneous pregnancy occurred two
years later. During the 8-year postoperative follow-up,
the patient had two healthy full-term pregnancies and
delivered via an uncomplicated cesarean section. The in-
dication for the first cesarean section was fetal macroso-
mia. During follow up no recurrence was observed.

DISCUSSION

Bladder leiomyoma was first described by Virchow in
1931 and there are about 250 cases in the literature (4). As
recent studies have shown promise in establishing best
practices for evaluation and management, we reviewed
the related studies on the last five years between 2016
and 2021. To review the features of bladder leiomyoma
such as symptoms, diagnosis tools, treatment and prog-
nosis, a literature search of PubMed and the Web of Sci-
ence was conducted, which included 22 cases of bladder
leiomyomas in 17 publications as shown in Table 1 (1,
3-18). The symptoms vary according to the location of the

Table 1: A review of case reports reported as bladder leiomyomas in histopathologic examinations between 2016

and 2021
Initial
A mptom . . Diagnosi iagnosi
Study ge/ S.y ptom/ Size Location agnosts diagnosis Treatment Follow-up
sex history tool before
surgery
Xinetal. 44/F dyspareunia 7.3x6.1x5.8 cm  Trigone of USG, CT Soft tissue Open surgical 8 months
2016 urinary bladder mass excision without
recurrence
Haddad  37/M Severe dysuria, 5.5%4.3 cm Right USG, CT Febrile TUR-B 1 year without
etal. urgency, anterolateral urinary tract recurrence
2016 frequency, fever wall of urinary infection
and chills bladder
Mendes 22/F Pelvic discomfort, 1.6x1.1x0.6 cm Anterior USG, Cystitis TUR-B N/A
etal. dysuria, and bladder wall Cystoscopy and
2017 dyspareunia biopsy
Jamshaid  38/F lower urinary 4.4x4.5 cm Posterior inferior CT, Polypoidal TUR-B After 6 months,
etal. tract symptoms surface of the Cystoscopy mass urinary
2017 (straining, bladder near retention
intermittency, the bladder occurred. She
sense of neck underwent
incomplete an open
bladder local excision
emptying and as second
increased operation.
frequency of After 1 year
urination) follow up, no
recurrence was
observed.
Dodiaet  35/F Hematuria, 3.3x4.3cm Right USG, MR, N/A Open transvesical N/A
al. 2017 dysuria posterolateral Cystoscopy and enucleation
bladder wall biopsy
Heetal. 47/F Dysuria 4cm Right posterior  Pelvic CT N/A Open partial 8 months
2018 bladder wall cystectomy without

recurrence
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Sharma et 65/M
al. 2018

Yucel et 44/M

al. 2018

Pramod 42/F

etal.

2020

Sodo et 33/M

al. 2019

Mitchell 64 /M

etal.

2019

Fridman  51/F

etal

2018

Mavridis ~ 28/M

etal.

2020

Tobias- 25/M

Machado

etal.

2020

Lietal 50.2

2019 (n=6)
F (n=5)
M (n=1)

Zachoval  32/F

etal.

2018

Delaraet 33/F

al. 2021

Lower urinary
tract symptoms

Suprapubic pain
and history of
neurofibromatosis

Painless
hematuria
and irritative
symptoms

Pelvic pain,
urgency, dysuria

Recurrence

of bladder
leiomyomaafter
TUR-B,

History of
testicular
teratoma

Heavy vaginal
bleeding, pelvic
pressure, bladder
incon-tinence,
dyspar-eunia

Asymp-tomatic,
History of solitary
fibrous tumor of
pleura

Urinary
frequency,
urgency

Asymp-tomatic
(n=3)

Irritative (n=2)
Hematuria
(n=1)

Asymptomatic
pregnant woman

Abdominal pain,
urinary urgency,
frequency, heavy
menses

3.8x3.3x24 cm  Left

1.8x2.2cm

7x6.5x4 cm

6x5.8x4.7 cm

6cm

55cm

3.7 cm

3x2 cm

Mean:
3.9cm

5cm

2.0x1.3x1.7 cm

posterolateral
wall and left

vesico-ureteral
junction of the

bladder

Inferior bladder
wall

Posteroinferior
wall of the
bladder

Upper side of
the bladder
located along
the urachus

Postero-lateral
wall of the
bladder causing
obstruct-tion

of the left
ureterovesical
junction.

Severe hydro-
nephrosis and
hydro-ureter

Inferior of
bladder &
superior anterior
wall of urethra

Left bladder
wall

Postero-lateral
bladder wall

Endo-vesical
(n=3)
Intramural (n=3)

Anterior wall of
the bladder

The left
posterior
bladder wall
adjacent

to the left
ureterovesical
junction

USG,
Contrast-
enhanced CT,
FDG PET/CT

UsG

USG, Doppler,
CT,

Cystoscopy

CT,
MRI

CT

MRI

CT

USG,
MRI

USG,
CT,
Cystoscopy

USG,
MRI

MRI,
cystourethroscopy

Favor of low-
grade urinary
bladder

neoplasm

N/A

Soft tissue
mass

Bladder
tumor
without
distant
metastasis

Metastasis
of testicular
teratoma

Paraurethral
mass

Metastasis of
pleural tumor

Bladder
leiomyoma

Bladder
tumor

Bladder
leiomyoma

Bladder mass

TUR-B

TUR-B

Open transvesical
excision of the
bladder mass

Laparoscopic partial

cystectomy and
urachus removal

Open radical

cystoprostatectomy

Open paraurethral
resection

Open retropubic
resection

Robot-assisted
transvesical partial
cystectomy &
placement of right
urethral stent

Transurethral
enucleation

Open resection

TUR-B

N/A

After 3 months,
grade 3
hydrouretero-
nephrosis on
left side and
6x3.5cm
mesenchymal
tumor from
the left
anterolateral
wall of the
bladder.

N/A

9 months
without
recurrence

6 months
without
recurrence after
radical surgery

N/A

N/A

N/A

Mean 14.8
months
without
recurrence

1 year without
recurrence

N/A

TUR-B: Transurethral resection of the bladder; USG: Ultrasound; CT: Computed Tomography; MRI: Magnetic Resonance Imaging
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tumor, and may even be asymptomatic (Table 1). The data
analysis in Table 2 shows that computed tomography (CT)
is mostly used for diagnosis and transurethral resection
of the bladder (TUR-B) is the common treatment method
for endovesical-type bladder leiomyomas. Additionally,
the mean size is 4.16 (range, 1.8-6.7) cm (n=16), and the
mean follow up period is 11.5 (range, 2-30) months (n=11)
(Table 2). Here, we report a rare, giant, extravesical-type
bladder leiomyoma. Our case is unique with its giant size
(15.5x14.5x14 cm), its extension to the parametrium, which
created confusion in diagnosis by mimicking a cervical tu-
mor, and its ureter complications. Although recurrence
had been reported in two cases previously, the present
case showed no recurrence during cesarean sections.

Table 2: Analysis of case reports reported as bladder
leiomyomas between 2016 and 2021

42.81
F: 14, 63.6% M:8, 36.4%
4.04 cm (1.1 to 6.7 cm)

CT (n=15, 68.2%), USG (n=15,
68.2%); MRI (n=6, 30%); Cystosco-
py (n=11, 5%); Doppler USG (n=1,
4.6 %); PET-CT (n=1, 4.6%)

Open abdominal resection (n=7,
31.8%); TUR-B (n=13, 59.1%);
Robotic surgery (n=1, 4.6%); Lap-
aroscopic surgery (n=1, 4.6%)

11.5 months (2 to 30 months)
(n=14)

N/A (n=8)

In three of them, recurrence was
reported.

Mean age
Gender (n, %)
Mean size (cm)

Diagnostic tool

Treatment

Mean follow up
period (months)

Differential diagnosis between cervical pathologies and
extravesical bladder tumor is difficult, even with an ex-
amination and radiologic investigation. Also, benign
conditions such as lipomas, hamartomas or nephrogen-
ic adenoma and malignant conditions such as urothelial
carcinoma, adenocarcinoma or metastatic cancer of the
urinary tract should be considered. Ultrasound is the first
tool for suspected bladder leiomyoma due to the charac-
teristic image of the mass protruding into the bladder cav-
ity, especially in endovesical-type tumors (3). A smooth,
homogenous, and hypoechoic mass in the bladder wall is
observed in an ultrasound. Blood flow of the mass can be
evaluated using Doppler flow to assess the possibility of
malignancy (6). CT is a good option to show hypoatten-
uating mass, to detect the location and relation of mass
with surrounding structures, and to identify cystic and sol-
id components. Contrast-enhanced CT images improve
the differential diagnosis (5). MRl is superior to CT in dis-
tinguishing the mesenchymal component of leiomyomas
and preservation of the muscle layer (19). On MRI, blad-

der leiomyoma is similar to uterine leiomyoma imaging
features, which visualize at intermediate signal intensity
on T1-weighted images and low signal on T2-weighted
images. Multiphase dynamic MRI studies with gadolinium
can demonstrate the enhancement pattern of the solid
component. Cystoscopy can be used to take a biopsy and
successfully diagnose endovesical bladder leiomyoma
and other types that have intravesical protrusion (3). Ultra-
sound and cystoscopy are sufficient tools for diagnosing
intravesical bladder leiomyoma, whereas MRl is generally
used for extravesical-type tumors. Pathologic evaluation
is the golden standard for diagnosis (3).

Since we could not completely exclude malignancy histo-
pathologically, we chose laparotomic surgical excision to
prevent possible spread and seeding of tumors. For en-
dovesical-type bladder leiomyomas, transurethral resec-
tion is one of the primary options (3). Minimally invasive
surgery, such as laparoscopic or robotic myomectomy,
are suitable options for extravesical and intramural-type
tumors (13). However, surgeons must keep in mind mor-
cellator restrictions and patients should be informed
about the risk of intraperitoneal myometrial cell spread
(20). Injury of the ureter and bladder, and severe hem-
orrhage of pelvic organs can be seen as complications.

Histopathologic diagnosis is needed to rule out malig-
nancy. Microscopically, bladder leiomyoma consists of
smooth muscle cells with eosinophilic cytoplasms and
cigar-shaped nuclei. The feature that distinguishes uter-
us and bladder leiomyoma from leiomyosarcoma is the
absence of mitotic activity, cytologic atypia or necrosis
(21). Immunohistochemically, bladder leiomyoma stains
diffusely with smooth muscle actin, desmin, and vimen-
tin, but not with cytokeratin and S100 protein (2).

CONCLUSION

We present a unique case of giant sized extravesical blad-
der leiomyoma with ureteral complications, and a long
follow-up period. Despite the best clinical examination
and radiologic imaging, it may be difficult to distinguish
extravesical bladder leiomyoma. Although bladder leio-
myomas are rarely seen tumors, surgeons should keep
them in mind during the differential diagnosis of a pelvic
mass. Appropriate surgery should be performed for the
diagnosis and treatment.
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OZET

Glikojen depo hastaligi tip OA; hepatik glikojen sentaz enzim
eksikligi sonucu ortaya ¢cikan otozomal resesif kalitilan nadir bir
hastaliktir. Glikojen depo tip OA hastaligi hepatomegali olmak-
sizin achk ketotik hipoglisemisi, postprandiyal hiperglisemi ve
laktik asidemi ile karakterizedir. Klinik pratikte hastalar asemp-
tomatik olabilecedi gibi hipoglisemik konvilziyon, boy kisali-
g1, blylme geriligi, osteopeni ve seyrek olarak hiperglisemi
semptomlari ile bagvurabilirler. Bu yazida daha dnce hipoglise-
mi semptomlari olan ve basvuru aninda hiperglisemi semptom-
lari bulunan postprandiyal laktik asidemi bulgular ile genetik
olarak glikojen depo hastaligi tip OA tanisi konan 6 yasinda kiz
hasta sunuldu.

Anahtar Kelimeler: Glikojen depo hastalidi tip 0A, ketotik hipo-
glisemi, hiperglisemi, laktik asidemi

ABSTRACT

Glycogen-storage disease type OA is a rare autosomal recessively
inherited disease resulting from a hepatic glycogen synthase en-
zyme deficiency. Glycogen-storage disease type OA is character-
ized by fasting ketotic hypoglycaemia, postprandial hyperglyce-
mia and lactic acidemia without hepatomegaly. In clinical practice,
patients may be asymptomatic, or may present with hypoglyce-
mic convulsions, short stature, growth retardation, osteopenia,
and rarely symptoms of hyperglycemia. In this article, we present
a 6-year-old girl with previous symptoms of hypoglycaemia, and
symptoms of hyperglycemia at the time of admission and geneti-
cally diagnosed as glycogen storage disease type OA.

Keywords: Glycogen storage disease type OA, ketotic hypogly-
caemia, hyperglycaemia, lactic acidemia

GiRIiS

Glukoz viicudumuzda en ¢ok karacigerde olmak Uzere kas ve
bazi organlarda aclik déneminde kullanilmak Gzere ‘glikojen’
seklinde depolanir. Glikojen depo hastaliklar (GDH) glikojenin
yapimi ya da yikimindaki problemler sonucu ortaya cikan do-
Jumsal metabolik hastaliklardir. Glikojen depo hastaliklar en
cok karaciger, iskelet kasi ve kalbi etkiler. Glikojen depo hastaligi
tip OA (GDHOA), karacigere spesifik glikojen sentaz (GS) enzim
eksikligi sonucu gorllen; hepatomegali olmaksizin hipoglisemi
ile seyreden GDH'dir. Glikojen depo hastalidi tip 0A 12p12.1'de
lokalize GYS2 genindeki mutasyonlar sonucu ortaya gikar (1).

Genellikle gece beslenmesinin kesildigi geg infantil dé-
nemde ya da daha bulyik cocukluk yas grubunda oral
alimin bozuldugu enfeksiyon dénemlerinde hipoglisemi
semptomatik hale gelebilir. Kan sekeri 25-40 mg/dl'ye
kadar dusebilmesine ragmen irritabilite, letarji, nébet
gibi semptomlar; serbest yag asitlerinden olusan keton-
larin beyne alternatif enerji saglamasi nedeni ile ¢cok na-
dir goérular (2,3).

Aclikta ketotik hipoglisemiye neden olurken, tokluk do-
neminde karbonhidratlarin glikojene doénustirilemeyip
glikolize katilmasi ile tokluk hiperglisemisi ve tokluk laktik
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asidemisi meydana gelir (4). A¢lik ketondri ve tokluk hi-
perglisemisi olmasi nedeni ile diyabetes mellitusun erken
dénemi ile kanstirilabilir. Oykiisiinde hipoglisemik nobet
ve hiperglisemileri olan GDHOA vakasi nadir olmasi ne-
deni ile sunuldu.

OLGU SUNUMU

Daha 6nce benzer sikdyeti olmayan é yasindaki hastanin
ilk defa 1,5 yasinda sabah uyandiginda nébet gozlenme-
si Uzerine bakilan kan sekeri 22 mg/d| olarak saptanmis.
Daha sonraki dénemde ndébeti tekrarlamayan hastanin tg
yasindan sonra kan sekeri distkligu siklagmis ve ayni za-
manda gece terleme, avug iclerinde yanma sikayeti olmus
ve bu sikayetleri esnasinda bakilan kan sekeri yiksek sap-
tanmisg (240 mg/dl). Alti yaginda iken kan sekeri distklugu
ve boy kisaligi nedeni ile bagvuran hastanin anne ve babasi
arasinda 1. derece kuzen evliligi mevcuttu. Annenin 3. ge-
beliginde 3. yasayan cocuk olarak 36. haftada 2800 gram
sezaryen ile dogmus. Postnatal dénemde ilk iki ay sadece
anne sitl aldigi, sonrasinda ek gidaya gecildigi 6grenildi.
Noromotor gelisimi yasina uygun olarak degerlendirildi.

Hastanin fizik muayenesinde viicut agirhdi: 16,6 kg (<3p),
boy:104 cm (<3p) genel goérinimd iyi, bilinci acik, oryan-
te ve kooepere idi. Solunum sistemi ve kardiyovaskdiler
sistem muayenesi normaldi, hepatosplenomegali yoktu.

Daha dnceden hipoglisemi aninda yapilan tetkikler;

Glukoz: 53 mg/dl, Adrenokortikotropik hormon (ACTH):
16,3 pg/ml (0-46), Kortizol: 19,3 ug/dl (4,6-22,8), insiilin <1,05
mU/L (2,4-23,3), C-peptid: 0,263 ng/ml (0,9-7,1), idrar keton
1 pozitif, idrar dansitesi: 1023 olarak raporlanmisti.

Hipoglisemi aninda bakilan ACTH, kortizol, insulin,
c-peptid ve Hbalc degerleri normal iken metabolik has-
talik ayincr tanisi igin yapilan Tandem MS (kitle spektro-
metre) ile acilkarnitin ve aminoasit profili ile idrar organik
asit analizinde spesifik bulgu saptanmadi. Batin ultraso-
nografi ve ekokardiyografi normal olarak degerlendirildi.

Hepatomegali olmaksizin ketotik hipoglisemi ve hipergli-
semi ile birlikte boy kisaligi olan hastanin postprandial lak-
tat ve glukoz yaniti degerlendirildi (Tablo 1). Postprandial
dénemde laktat diizeyi 3,5 kat artan hastada glikojen depo
hastalidi tip OA distnuldd.

Sik 6gunler ile birlikte ¢ig misir nisastasi ve proteinden
zengin beslenme tedavisi dizenlendi. Genetik anali-
zinde GYS2 geninde literatirde daha &nce bildirilen
c.736C>T/c.1645G>A iki heterozigot mutasyon saptan-
di. Aile calismasinda annede GYS2 geninde ¢.736C>T
heterozigot mutasyonu, babada ise GYS2 geninde c.
1645G>A heterozigot mutasyonunun varliginin gosteril-
mesi ile hastanin GDHOA tanisi kesinlestirildi. Beslenme
tedavisi ile sabah hipoglisemileri dizelmekle birlikte,
avug iclerindeki yanma sikayeti geriledi. On sekiz aylk

izleminde boy 114 c¢cm (3-10p) oldugu ve kisaligin dize-
lerek persentilinin arttigi gozlendi.

TARTISMA

Glikojen depo hastaligi tip 0A ilk defa 1963 yilinda tanim-

Tablo 1: Hastaya ait laboratuvar degerleri

Hastanin Referans
degerleri degerler
Aclik plazma 49 70-105
glukozu, mg/dL
Tokluk, mg/dL 136 70-105
Aclik laktat 21 4,5-19,8
dizeyi, mg/dL
Tokluk laktat 73,4 4,5-19,8
dizeyi, mg/dL
AST, U/L 45 5-34
ALT, U/L 18 0-55
Total kolesterol, 202 112-200
mg/dL
Trigliserid, 99 30-200
mg/dL
Albumin, g/dL 3,9 3,5-5
idrar keton Pozitif
Hemoglobin, 12,1 11,5-13,5
g/dL
WBC, x10%/uL 9.9 5-14,5
Platelet, x103/pL 553 250-350
Alanin, pm/L 473 158-420

lanan, karacigerde GS enzim eksikligine bagl ortaya ¢i-
kan otozomal resesif kalitilan bir hastaliktir (5).

Glikojen sentaz, karacigerde glikojenin diz zincirinin de-
vamini saglayan a-1,4 baglarini yapmaktan sorumludur.
Glikojen depo hastaligi tip OA'da glukozun glikojene
donlisememesi ile tokluk hiperglisemisi ve reaksiyonun
glikolitik yolaga kaymast ile laktik asidemi ve hiperlipide-
mi gorulur. Ayrica glikojen depolarinin yetersiz olmasi ne-
deniyle aglikta ortaya c¢ikan hipoglisemi ve yag asitlerinin
yikilmasindan dolayi ortaya ¢ikan ketonemi diger dnem-
li bulgulardir. Diger glikojen depo hastaliklarinin aksine
GDHOA'da glikojen olusturulamadidi icin hepatomegali
gorllmez. Hastalarda glukoneogenezin saglam olmasi
ve yag asitlerinin oksidasyonu ile ortaya ¢ikan keton ci-
simleri sayesinde derin ve semptomatik hipoglisemilerin
olusmasinin azaltildigr distndlmektedir (4).

Bununla birlikte uzamis aclikta keton cisimlerinin ve serbest
yag asitlerinin artmasi c¢izgili kaslardan alanin salinimini
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azaltarak glukoneogenez énclillerini azaltip hipoglisemiyi
daha da agirlagabilmektedir (6,7). Dolayisiyla hastalar uza-
mis achdin énlenmesi icin sik beslenmeye &zellikle gece
yatmadan beslenmeye meyillidirler. Literatiirde boyle va-
kalar bildirilmis olmasina ragmen hastamizin &ykisinde
bu bulguya rastlanmamustir (8).

Hastalik bazen bulanti, kusma, solukluk ve bazen de
sabah ortaya cikan konvilziyonlarin eglik ettigi sempto-
matik hipoglisemi ile kendini gosterebildigi gibi asemp-
tomatik olarak da seyredebilir. Bazi hastalarda gelisme
geriligi gérilmesine karsin cogu hasta normal néromotor
gelisim gostermektedir (9). Hastamizda da biyime ge-
lisme geriligi mevcut olup dykistinde birkag defa sabah
ortaya ¢ikan konvilziyonu mevcuttu.

Tedavi edilmemis hastalarda uzun dénemde boy kisalig
ve osteopeni yaygin olarak goérilen komplikasyonlardir.
Ancak diger glikojen depo hastaliklarinda ortaya ¢ikan si-
roz, hepatik adenom, bébrek yetmezligi gibi uzun dénem
komplikasyonlar GDHOA'da bildirilmemistir (5). Hipogli-
semi GDHOA'nin karakteristik 6zelligi olmasina ragman
literatirde hiperglisemi ve glukoziri ile genetik tanisi
konan olgular da bildirilmistir (3). Olgumuzda da hem
hipoglisemi semptomlari hem de avug iclerinde terleme
gibi hiperglisemi semptomlari mevcuttu.

Hastaligin semptomlan sik beslenme, proteinden zengin
diyet ve gece tiketilen pisiriimemis nisasta ile kontrol altina
alinabilmektedir (10). Literatlrle uyumlu olarak olgumuzda
aclik hipoglisemisi ve tokluk hiperglisemisi mevcuttu. Bes-
lenme tedavisi ile boy kisaligi dahil semptomlar gerilemisti.

Sonug olarak oldukga nadir gérilen bu hastaligin tanisi
stphe ile konmaktadir. A¢lik hipoglisemisi ve keton pozi-
tifligi, tokluk laktik asidozu, postprandiyal uzamis hiperg-
lisemi ve hepatomegalinin olmamasi akla GDHOA'y1 ge-
tirmeli ve genetik konsiltasyon istenmelidir.
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