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Mevlana Tip Bilimleri (Mev Med Sci) Dergisi, Necmettin Erbakan
Universitesinin bilimsel, bagimsiz, hakemli, agik erisimli yayin
organidir. Her yil Nisan, Agustos ve Aralik aylarinda ii¢ say1 olarak
yayimlanmaktadir. Yayin dili Tiirkge ve Ingilizce’dir.

Mevlana Tip Bilimleri dergisi tip 6grencileri, tipta uzmanlik 6grencileri,
tip doktorlari, aragtirmacilar ve bilim adamlarindan olusan genis bir
kitleye hitap eden disiplinli bir dergidir. Temel amag genel tip alaninda
tan1 ve tedavideki giincel gelismeler, cerrahi yenilikler ve bilim diinyasina
katkida bulunacak ¢alismalarin ulusal ve uluslararasi literatiirde
paylasiminin saglanmasidir.

Temel Yayin politikasi

Derginin yaym politikasi ve siiregleri Uluslararasi Medikal Dergisi
Edit6rleri Komitesi (International Committee of Medical Journal
Editors-ICMJE), Diinya Tibbi Editorler Dernegi (World Association of
Medical Editors-WAME), Bilim Edit6rleri Konseyi (Council of Science
Editors-CSE), Avrupa Birligi Dernegi Bilim Editorleri (European
Association of Science Editors-EASE) ve Yaymn Etigi Komitesi
(Committee on Publication Ethics-COPE) ve Ulusal Bilgi Standartlar
Orgiitit  (National Information Standards Organization) (NISO)
yonergelerini takip eder.

Etik ilkeler ve Feragatname

Dergimiz ‘Seffafik ve Akademik Yaymncilik En Iyi Uygulamalar
Ikelerine’ (Principles of Transparency and Best Practice in Scholarly
Publishing) (doaj.org/bestpractice) uygundur.

Dergiye yiiklenen makalelerin daha 6nce higbir yerde yaymlanmanus ve
yayin igin baska bir dergiye gonderilmemis olmasi gerekir. Tim
caligmalarda etik kurul onayr ve bu onamimn belgelendirilmesi
gerekmektedir. Tim ¢alismalarda yazarlarin ¢alismaya katki diizeyi ve
onay1 bildirilmelidir. Caliymada veri toplanmasi, deney asamasi, yazim
ve dil diizenlemesi dahil olmak {izere herhangi bir asamasinda finansal
¢ikar c¢atismast olmadig: bildirilmelidir. Caligmada varsa ticari
sponsorluk bildirilmelidir.

Mevlana Tip Bilimleri dergisinde yayimlanan yazilarda ifade edilen
ifadeler veya goriisler yazarlarin goriisleri olup, editérlerin, yayin kurulu
ve yayincinin goriislerini yansitmaz; editorler, yayin kurulu ve yayinci,
bu tiir materyaller i¢in herhangi bir sorumluluk veya ytikiimliilitk kabul
etmemektedir.

Biitiin makaleler editor ve yayin kurulu tarafindan en geg i ay igerisinde
sonuglandirilacaktir. Fakat elde olmayan gecikmelerden dolay: bu siire
uzayabilir.

Yayin Ucretleri

Yazarlardan Mevlana Tip Bilimleri dergisinde yayimlanacak makalelerin
gonderim, degerlendirme ve yayimlanma olmak {izere higbir agamasinda
ticret talep edilmez. Yazarlar dergiye gonderdikleri g¢aligmalar igin
makale islem ticreti veya gonderim iicreti 6demezler. Derginin tiim
giderleri Necmettin Erbakan Universitesi, Meram Tip Fakiiltesi
Dekanlig1 tarafindan kargilanmaktadir.

Dergi I¢erigine Erisim
Mevlana Tip Bilimleri dergisi, {ticretsiz, agik erisim politikas

benimsemektedir. Yaymlanan makalelerin ozetleri ve tam metinlerine
www.mevlanamedsci.org adresinden {icretsiz erisilebilir.

YAZARLARA BIiLGi

Mevlana Tip Bilimleri dergisi (Mev Med Sci), hakemli ve agik erisimli bir
dergidir. Dergi, Tip bilimi alaninadaki makaleleri hizi ve diizenli bir
sekilde yayinlamay: hedefler. Mevlana Tip Bilimleri dergisi, tip bilimine
ve akademik ¢aligmalara katkist olan editoryal yazilari, orijinal deneysel
ve klinik aragtirma makalelerini, derlemeleri, olgu sunumlarini, editore
mektuplari ve giincel tip konularina dair makaleleri yayinlar.

Makale gonderilerde dergimize ait yazim kurallarina dikkate alinmalidir.

Yazarhik

Mevlana Tip Bilimleri Dergisisine gonderilen ¢alismalarda yazar olarak
listelenen herkesin ICMJE (www.icmje.org) tarafindan onerilen yazarlik
kosullarini karsilamasi1 gerekmektedir. ICMJE, yazarlarin asagidaki 4
kosulu kargilamasini 6nermektedir:

1-Calisgmanin konseptine/tasarimina; ya da c¢alisma igin verilerin
toplanmasina, analiz edilmesine ve yorumlanmasina 6nemli katki
saglamis olmak;

2-Yazi taslagini hazirlamis ya da onemli fikirsel icerigin elestirel
incelemelerini yapmis olmak;

3-Yazinin yayindan onceki son halini gozden ge¢irmis ve onaylamis
olmak;

4-Caligmanin herhangi bir boliminiin gegerliligi ve dogruluguna
iliskin sorularin uygun sekilde sorusturuldugunun ve ¢oziimlendiginin
garantisini vermek amaciyla ¢aligmanin her yoniinden sorumlu olmay1
kabul etmek.

Yazar olarak belirtilen her kisi yazarligin dort kosulunu karsilamalidir
ve bu dort kosulu karsilayan her kisi yazar olarak tanimlanmalidir.
Yazar olarak atanan tiim kisiler yazarlik i¢in hak kazanmali ve hak
kazanan herkes listelenmelidir. Dort kriterin hepsini karsilamayan
kisilere makalenin baglik sayfasinda tesekkiir edilmelidir. Finansman
alimi, veri toplanmasi ya da arastirma grubunun genel gozetimi, kendi
baslarina, yazarligi hakli ¢ikarmaz . Bir ya da daha fazla yazar, galisma
baslangicindan yayinlanmis makaleye kadar, biitiin olarak ¢aligmanin
biitiinligiiniin sorumlulugunu tstlenmelidir.

Cok merkezli ¢aligmalarda yazarlik bir gruba atfedilir. Yazar olarak
adlandirilan grubun tiim tyeleri, yukaridaki yazarlik kriterlerini tam
olarak kargilamalidir. Bu kriterleri karsilamayan grup tyeleri, onaylar
ile birlikte onaylarinda listelenmelidir. Mali ve maddi destek de kabul
edilmelidir.

Mevlana Tip Bilimleri Dergisi ‘'nde yayinlanan makalelerde yapilan tim
aciklama ve gorigler, yazar(lar)in gorislerini yansitmaktadir.
Reklamlarin tim sorumlulugu reklam veren kuruluglara aittir.

Dergiye makale gonderen vyazarlar bu agiklamalari okumus ve
sorumlulugunu kabul etmis sayilirlar.

Tim igerik yazarlarin sorumlulugundadir. Ulusal ve uluslararas
kanunlarla korunan, sunulan tablo, sekil ve diger gorsel materyallerin
telif haklari ile ilgili tiim mali sorumluluk ve yasal sorumluluk yazarlara
aittir. Yazarlar makaleleriyle ilgili dergiye kars: ¢ikarilan her tiirli yasal
islemden sorumludur.
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Bilimsel katkilar1 ve sorumluluklari ve yaziyla ilgili ¢ikar catigmasi
(conflict of interest - COI) konularini agikliga kavusturmak i¢in, Yazar
Katki Formu'nun tiim boliimleri ilgili yazar tarafindan doldurulmali ve
ICMJE Potansiyel Cikar Catismalari i¢in Beyan Formu tim yazarlar
tarafindan ¢evrimigi olarak doldurulmalidir. Her iki form da, orijinal
sunum sirasinda yaziya dahil edilmelidir.

Yazar isimleri Telif Hakki Devir Formu'nda listelendigi igin
yayinlanacaktir. flgili tiim taraflari korumak igin, iyelikteki degisiklikler
veya daha sonraki bir tarihte isim degisikligi yapilmayacaktir.

Diizeltme ve Yayindan Geri Cekme Talepleri

Mevlana Tip Bilimleri Dergisi tarafindan yayimlanan makaleler nihai
versiyondur. Bu nedenle yayimlandiktan sonra diizeltme talepleri, Yayin
Kurulu tarafindan COPE  yonergelerine gore  degerlendirilir.

Yazar isimleri, baglantilar;, makale basliklari, 6zetler, anahtar kelimeler ,
herhangi ibr bilgi yanlis1 ve dijital nesne animlayicilardaki [digital object
identifier (DOI)] yazim hatalari, bir “erratum” ile birlikte diizeltilebilir.
Yayindan geri gekme talepleri de Editoriin onayina tabidir.

Makale Degerlendirme Siireci

Dergiye gonderilen makalelerin hizli bir sekilde degerlendirilmesi ve
yaymlanmasi hedeflenmistir. Tiéim makaleler ¢ift kor hakem
degerlendirme siirecine tabidir. Makaleler, icgerik, 6zgiinliik, alandaki
onem, istatistiksel analizin uygunlugu ve sonuglarin ¢ikarilmas i¢in iki
tarafsiz hakem tarafindan gozden gegirilecektir. Hakemler arasinda
tutarsizhiklar olmasi durumunda, makale {igiincti yada dérdiincii bir
hakeme gonderilebilecektir. Gonderilen makalelerin kabuliine iliskin
nihai karar, bag Editore aittir.

Hakemler tarafindan bildirilen ve yazarlar i¢in faydali olduklart
degerlendirilen yorum ve degerlendirmeler yazarlara génderilir. Hakemler
tarafindan yapilan talimat, itiraz ve talepler kesinlikle yerine getirilmelidir.
Yazinin gozden gegirilmis sekliyle yazarlar, hakemlerin taleplerine uygun
olarak atilan her adimu agik ve net bir sekilde belirtmelidir. Yazar agiklama
notlari, hakemlerin degerlendirme sirasina gore numaralandirilmig olarak
listelenmelidir. Ayrica makale icerisinde de gerekli degisiklikleri yapmali
ve bunlar1 makale igerisinde belirterek (boyayarak), revize edilmis makale
ve hakem  Onerilerine  verilmis  yanitlar1  igeren  formlar
www.mevlanamedsci.org adresinden titizlikle yiiklenmelidir.

Yazilarin Génderilmesi

Yazarlar Yaym Haklari devir Formunu sisteme yiiklemelidir. Tam
yazismalar sorumlu yazara gonderilecektir. Ilgili sorumlu yazarin, tiim
diger vyazigmalar ig¢in bir e-posta adresi bildirilmelidir. Yazarlar
makalelerininin alindigindan kendisine verilen numara ile haberdar
edilirler. Bildirilen makale numarasi yapilan tim yazismalarda
kullanilmalidir.Yazarlara beyan edilir ki; edit6r ofisinin ilk degerlendirmesi
sonucu okuyucunun menfaatine doniik olarak makalelerin igerigi
dolayisiyla makalesi geri iade edilebilir. Bu hizli reddetme siireci, yazarin
bagka bir yerde makalesini yaymnlanmasina olanak  saglar.
Mevlana Tip Bilimleri Dergisine makale gonderilmesi, tiim yazarlarin,
derginin yayin politikalarini ve yaym etigini okudugu ve kabul ettigi
anlamina gelir. Makale gonderimi ve ilgili diger tim islemler
www.mevlanamedsci.org adresinden online olarak yapilacaktir.

Yazilarin Hazirlanmasi:Yazarlarin, materyallerini géndermeden o6nce
asagidaki kurallar1 okumalar1 ve makalelerini bu kurallara uygun halde
sisteme yiiklemeleri gerekmektedir:

Genel yazi1 bigimi: Tiim makaleler, her tarafta 2,5 cm genisliginde kenar
bosluklar1 bulunan standart A4 boyutunda bir word dosyas: kullanilarak
yazilmali, kaynaklar , resim sekil ya da tablolar metinde gegis sirasina gore
numaralandirilmalidir. Metin, sol hizali ve heceli satir sonlar1 olmayan 12
puntolu bir fontta ¢ift bosluk kullanilarak ve Times New Roman
karakterinde yazilmalidir. Kelimeler arasinde ve ciimle noktas
sonrasinda tek bosluk birakmaya 6zen gosterilmelidir. Paragraf i¢in sol
girintiyi sekme tusulabir kez tiklayarak ayarlanmalidir. Ol¢iim birimleri
icin Uluslararasi Birimler Sistemi (SI) kullanilmalidir. Makalenin tim
sayfalar1 sayfa sonunda numaralandirilmalidir. Ttim yazilar Tiirk¢e yazim
kurallarna  uymal;, noktalama isaretlerine uygun olmalidir.
Tim makalelerde; Kapak sayfast, On yazi (cover letter), makale dosyast,
Sekiller ve Resimler, Telif Haklar1 Devir Formu, ve gerekli ise hasta onam
formu ayr1 dosyalar olarak yiiklenmelidir Kaynaklar, sekil tablo ve
resimler

Makale boliimleri hakkinda:

1-Kapak Sayfasi: Makalenin Tiirk¢e ve ingilizce tam baghgi ve 50'den
fazla karakter icermeyen Tiirkge kisa bir baslk, tiim yazarlarin agik
sekilde adlar1 ve soyadlari, ORCID numaralari, kurumlari, sorumlu yazar
ismi is veya cep telefonu, e-posta ve yazisma adresi belirtilmelidir
(Anadili Tiirkge olmayan yazarlarin yiikledigi Ingilizce makalelerde
Tiirkge Baslik ekleme sart: mevcut olmayip opsiyoneldir).Makale daha
once teblig olarak sunulmus ise teblig yeri ve tarihi belirtilmelidir.
Yazarlar ve kurumlari hakkindaki bilgiler baslik sayfasi haricinde ana
metinde (materyal metot boliimii dahil), tablolarda, sekillerde ve video
dokiimanlarinda yer almamalidir. Herhangi bir hibe ya da diger destek
kaynaklarinin detaylar;, Makalenin hazirlanmasina katkida bulunan
ancak yazarlik kriterlerini karsilamayan bireylere tesekkiir bolimi de
kapak sayfasina eklenmelidir.

2-Ana makale dosyass; 1. Baglik , 2. Tirkge 6zet ve anahtar kelimeler, 3.
Tngilizce Ozet ve anahtar kelimeler, 4. Makale ana bolimii, 5. Kaynaklar,
6. Tablolar ve agiklamalari, 7. Resim ve Sekil agiklamalar: ile birlikte resim
ve sekiller, 8. Alt yazilar seklinde dizilmelidir:

Bagslik:
Makale Word dosyasinda en bas kisimda makalenin yazim dilinde tek
uzun baghig: yer almalidir.

Ozet:

Editore Mektup haricinde tiim yazilar Tiirkce ve Ingilizce 6zet igermelidir
(Anadili Tiirkge olmayan yazarlarin vyiikledigi Ingilizce makalelerde
Tiirke Ozet ekleme sarti mevcut olmayip opsiyoneldir). Orijinal
aragtirma makalelerinin 6zetleri Amag, Yontemler, Bulgular ve Sonug alt
bagliklarini icermelidir. Ozetler; kaynak, sekil veya tablo numarasi
icermemelidir. Sozciik sayis1 ve ozellikler i¢in Tablo 1'deki veriler dikkate
alinmalidir.

Anabhtar sozciikler:

Ozelerin sonunda en az ii¢ ile en fazla alt1 anahtar sézciik bildirilmelidir.
Anahtar sozciikler kisaltmalar olmaksizin tam olarak listelenmeli
birbirinden virgiil yada noktal virgiil kullanilarak ayrilmalidir. Anahtar
kelimeler, “T1bbi Konu Bagliklarina (MESH)” uygun olmalidir (Bakiniz:
www.nlm.nih.gov/mesh/MBrowser.html).Ozetlerde ve basliklarda
uluslararas olarak bilinenler harig kisaltmalar kullanilmamalidir.
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Makalede kullanilacak kisaltmalar, miimkiinse ulusal veya uluslararas
kabul gormiis olmaly, ilk kullanildiginda metin i¢inde tanimlanmali ve
parantez icinde yazilmalidir. Daha sonra metin boyunca o kisaltma
kullanilmalidir. Yaygin olarak kabul edilen kisaltmalar ve kullanim i¢in
lutfen “Bilimsel Stil ve Bi¢im”e bakiniz. (https://
www.scientificstyleandformat.org/Home.html). Ana metinde Bir ticari
markali ilag, tirtin, donanim veya yazilim programi ana metinde yer
aldiginda, triin bilgisi, tirinin adini, trintin imalatgisini ve sirket ile
sirket merkezinin bulundugu iilkeyi asagidaki bicimde parantez iginde
verilmelidir: “Discovery St PET / CT tarayict (General Electric,
Milwaukee, WI, ABD).

Makale ana metni:

Giris: Konuyu ve ¢alismanin amacimi agiklayacak spesifik bilgilere yer
verilir.

Yontemler,Materyal/Metot: Etik kurul karari, ¢calismanin gergeklestirildigi
yer, zaman ve c¢alismanin planlanmasi ile kullanilan elemanlar ve
yontemler bildirilmelidir. Verilerin derlenmesi, hasta ve bireylerin
ozellikleri, deneysel ¢alismanin 6zellikleri ve istatistiksel metotlar detayli
olarak agiklanmalidir. Caliymaya alinanlar ve ¢aliymay1 yiritmek icin
kullanilan tim yontemler ayrintili olarak agiklanmalidir. Kullanilan yeni
veya modifiye yontemler ayrintili olarak agiklanmali kaynak belirtilmelidir.
Maglarin ve kimyasal ajanlarin dozlari, konsantrasyonlari, verilme yollar: ve
stiresi belirtilmelidir. Elde edilen verileri 6zetlemek ve Onerilen hipotezi
test etmek igin kullanilan tim istatistiksel yontemlerin kisa bir raporu,
istatistiksel olarak anlamli farklilik i¢in belirlenen p degeri Olgiitleri de
dahil olmak tizere bir alt baghk altinda sunulmalidir. Yapilan istatistiksel
degerlendirme ayrintih olarak agiklanmalidir. Olabildigince standart
istatistiksel yontemler kullanilmalidir. Nadiren kullanilmis veya yeni
istatistiksel yontemler kullanilmigsa konuya iliskin ilgili referanslar
belirtilmelidir. Gerekirse, olagandisi, karmagik veya yeni istatistiksel
yontemlerle ilgili daha ayrintihi agiklamalar, ¢evrimici ek veri olarak
okuyucular i¢in ayr1 dosyalarda verilmelidir.

Bulgular: Elde edilen veriler istatistiksel sonuglar: ile beraber ayrintili
olarak verilmelidir. Bulgular sekiller ve tablolar ile desteklenmelidir.
Rakam ve tablolarda verilen bilgilerin gerekli olmadik¢a metinde
tekrarlanmamalsina 6zen gosterilmelidir.

Tartigma: Calismanin sonuglar1 literatiir verileri ile karsilastirilarak
degerlendirilmeli, yerel ve/veya uluslararasi kaynaklarla desteklenmelidir.
Yaziyla alakasiz veya gereksiz genel bilgiler eklenmemeli, yazinin amacina
uygun yeterli uzunlukta olmalidir.

Kaynaklar:

Kaynaklar ayr1 bir sayfaya yazilmalidir. Kaynaklar Vancouver sistemine
uygun olarak belirtilmelidir. Buna gore, kaynak numaralari ciimle sonuna
nokta konmadan ( ) icinde verilmeli, nokta daha sonra konulmalidir.
Kaynak yazar isimleri ciimle i¢cinde kullaniliyorsa ismin gegtigi ilk yerden
sonra ( ) icinde kaynak verilmelidir. Birden fazla kaynak numarasi
veriliyorsa arasina “,”, ikiden daha fazla ardigik kaynak numarasi veriliyor
ise rakamlar1 arasma “-” konmalidir [6r. (1,2), (1- 3)gibi. Kaynaklar
metindeki kullanilis sirasina gore numaralandirilip listelenmelidir. Atif
dogrulugu, yazarin sorumlulugundadir. Kaynaklar orijinal yazim, aksan,
noktalama vb. ile tam olarak uyumlu olmalidir. Metin igindeki tim
kaynaklar  belirtilmelidir. ~ Kaynak listesinde = miikerrer  yazim
yapilmamalidir. Farkli yayimn tiirleri i¢in kaynak stilleri asagidaki
orneklerde sunulmustur:

Arastirma Makalesi: Kocakusak A, Yiicel AF, Arikan S. Karina nafiz delici
kesici alet yaralanmalarinda rutin abdominal eksplorasyon yonteminin
retrospektif analizi. Van Tip Dergisi 2006;13(3):90-6. Vikse BE, Aasard K,
Bostad L, et al. Clinical prognostic factors in biopsyproven benign
nephrosclerosis. Nephrol Dial Transplant 2003;18:517-23.

Tek Yazarli Kitaplar:Danovitch GM. Handbook of Kidney
Transplantation. Boston: Little, Brown and Company (Inc.), 1996: 323-8.
Kitap Boliimii: Soysal Z, Albek E, Eke M. Fetiis haklari. Soysal Z, Cakalir
C, ed. Adli Tip, Cilt IILIstanbul Universitesi Cerrahpasa Tip Fakiiltesi
Yayinlar, stanbul, 1999:1635-50.

Davison AM, Cameron JS, Griinfeld JP, et al. Oxford Textbook of
Clinical Nephrology. In: Williams G, ed. Mesengiocapillary
glomerulonephritis. New York: Oxford University Press, 1998: 591- 613.
Baskidan o6nce ¢evrim i¢i olarak yayimlanan dergi makalesi:
Dogan GM, Sigirct A, Akyay A, Uguralp S, Giiveng MN. A Rare
Malignancy in an Adolescent: Desmoplastic Small Round Cell Tumor.
Turkiye Klinikleri J Case Rep. 10.5336/caserep.2020-77722. Published
online: 31 December 2020.

Cai L, Yeh BM, Westphalen AC, Roberts JP, Wang ZJ. Adult living
donor liver imaging.DiagnIntervRadiol. 2016 Feb 24.doi: 10.5152/
dir.2016.15323. [Epub ahead of print].
Toplantt Raporlari: Bengisson S. Sothemin BG. Enforcement of data
protection, privacy and security 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. pp.1561-5.
Bilimsel veya Teknik Rapor: Cusick M, Chew EY, Hoogwerf B, Agrén E,
Wu L, Lindley A, et al. Early Treatment Diabetic Retinopathy Study
Research Group. Risk factors for renal replacement therapy in the Early
Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment
Diabetic Retinopathy Study Kidney Int: 2004. Report No: 26.
Tez: Kaplan SI. Post-hospital home health care: elderly access and
utilization (dissertation). St Louis (MO): Washington Univ; 1995.
Web sayfasi ve Sosyal Medya araclari: Yazar. Baglik. Erisim linki: URL.
Erisim tarihi ve yili

Tablolar ve aciklamalari:

Tablolar, ana makale metinine dahil edilmelidir, kaynak listesinden sonra
sunulmali ve ayr bir sayfada olmalidir. Ana metinde yer alan siraya gore
numaralandirilmalidir. Her bir tablonun tizerine agiklayici bir bashk
konulmalidir. Tabloda kullanilan kisaltmalar, tablonun altinda
dipnotlarla tanimlanmalidir (ana metin igerisinde tanimlanmis olsa bile).
Tablolar kolay okunmasi igin agik bir sekilde diizenlenmelidir. Tablolarda
sunulan veriler, ana metinde sunulan verilerin tekrar1 olmamali, ancak
ana metni desteklemelidir.

Sekil ve Resimler:

Sekil, grafik ve resimler makale gonderim sistemi araciligiyla ayri
dosyalar (TIFF veya JPEG formatinda) halinde yiiklenmeli ilaveten ayr1
bir sayfada tablolardan sonra ana metin iginde de gosterilmelidir.
Sisteme ayr1 olarak yiiklenmeyen sadece makale igerisinde gegen resimler
kabul edilmeyecektir Sekil ve resimler mutlaka isimlendirilmeli ve
numaralandirilmali, metin  iginde swralamaya dikkat edilerek
belirtilmelidir. Ana metine eklenecek resim, sekil ve grafik altina
agiklamalar1 da eklenmelidir. Resimler minimum 300 dots per inch (dpi)
¢oztinirliigiinde ve net olmalidir. Sekil ve resim altlarinda kisaltmalar
kullanilmig ise, kisaltmalarin agilimi alfabetik siraya gore alt yazinin
altinda belirtilmelidir. Mikroskobik resimlerde bityiitme orani ve teknigi
agiklanmalidir.  Yayin kurulu, yazinin 6ziinti degistirmeden gerekli
gordugu degisiklikleri yapabilir. Sekil alt birimleri oldugunda, alt
birimler tek bir goriintii olugturmak i¢in birlestirilebilir. Sekiller, alt
birimleri gostermek igin isaretlenmeli ve her birinin aciklamalari (a, b, ¢,
vb.) yazilmalidir. Sekilleri desteklemek igin kalin ve ince oklar, ok uglar,
yildizlar, yildiz isaretleri ve benzer isaretler kullanilabilir. Makale igerigi
gibi sekiller de kor olmalidir. Bir birey ya da kurumu tanimlayabilecek
resimlerdeki olasi bilgiler anonimlestirilmelidir.
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Hasta fotografi paylagimlarinda kimligin birebir taninmamasina 6zen
gostermeli, hastaligi  belirlemeye yetecek yeterlilikte goriinti
paylagilmalidir. Hastanin kimligini agik eden resim paylagimlar igin,
hastanin resminin paylasimina izin verdigi onam formu sarttir.

Tablo 1. Makale tirlerine gore sinirlamalar

Makale trd Sozclk sinir Ozetsinir Kaynak sinir, Tablo siniri Sekil sinin

Arastirma Makelesi 3500 300 50 6 6
Derleme 5000 300 80 6 10
Olgu Sunumu 1500 200 15 3 5

Editore Mektup 1000 Ozeticermez 8 Tablo icermez Sekiligermez

Makale Tiirleri:Mevlana Tip Bilimleri Dergisi'nde asagida kisaca
agiklanan makale tiirleri yayinlamaktadur:

Arastirma Makaleleri: Orijinal arastirmalara dayanan yeni sonuglar
saglayan en 6nemli makale tiiriidiir. Orijinal makalelerin ana metni Giris,
Yontemler, Bulgular, Tartigma, Sonu¢ ve Kaynaklar alt baghklariyla
yapilandirilmalidir. S6zciik sayisi ve Ozellikler icin liitfen Tablo 1'e
bakiniz.Istatistiksel analiz genellikle sonuglari desteklemek icin gereklidir.
Istatistiksel analizler uluslararasi istatistik raporlama standartlarina uygun
olarak yapilmahdir (Altman DG, Gore SM, Gardner MJ, Pocock S]J.
Statistical guidelines for contributors to medical journals. Br Med ]
1983:7;1489-93). Istatistiksel analizler hakkinda bilgi Materyaller ve
Yontemler boliimiinde ayri bir alt baslik ile saglanmali ve siire¢ boyunca
kullanilan istatistiksel yazilim belirtilmelidir. Birimler Uluslararas:
Birimler ~ Sistemine  (SI) uygun  olarak  hazirlanmalidir.
Makalenin kisithliklari, sakincalar ve eksik yonler, sonu¢ paragrafindan
once Tartigma boliimiinde belirtilmelidir.

Derleme Makaleleri: Yeterli sayida bilimsel makaleyi tarayip, konuyu
bugiinkii bilgi ve teknoloji diizeyinde 6zetleyen, degerlendirme yapan ve
bulgular1 kargilagtirarak yorumlayan vyazilar olmalidir. Temel ve
uygulamali bilim alanlarinda tim gelismeleri ile birlikte son bilimsel
galigmalardaki teknik ve uygulamalar degerlendirilir. Belirli bir alan
hakkinda kapsamli bilgi sahibi olan ve bilimsel gegmisi yiiksek atif
potansiyeli olan yazarlar tarafindan hazirlanan derlemeler dergimiz
tarafindan kabul edilecektir. Bu yazarlardan makale kabul sekli davet
yontemiyle de olabilir. Ana metin Giris, Klinik ve Arastirma Sonuglar1 ve
Sonug¢ boliimlerini igermelidir. Sozciik sayist ve ozellikler i¢in litfen
Tablo 1'e bakiniz.

Olgu Sunumlari: Tani ve tedavide zorluk teskil eden, yeni tedaviler sunan
veya literatiirde yer almayan bilgileri ortaya koyan nadir olgu veya
durumlar hakkinda egitici olgu sunumlar1 dergimizde yaymlanmak igin
kabul edilir. Olgu sunumu, Giris, Olgu Sunumu ve Tartisma alt
bashiklarini icermelidir. Ilging ve sira digt resimler degerlendirme
stirecinde bir avantajdir. Hasta tanimlayici resimlerde hasta kimligi agik
ediliyorsa resmin paylasiminaizin veren hasta onami mutlaka olmalidir.
Sozcik sayist  ve Ozellikler igin lutfen Tablo 1'e bakiniz.
Editére Mektuplar: Bu yazi tiirii, daha 6nce yaymlanmis bir makalenin
onemli kisimlarini, gézden kagan yonlerini veya eksik kisimlarin: tartigir.
Derginin dikkatini ¢ekebilecek konular basta olmak tizere, okuyucularin
dikkatini ¢ekebilecek konular hakkinda makaleler, ozellikle egitici
konularda Editore Mektup seklinde sunulabilir. Okuyucular, yayinlanmis
yazilar hakkindaki yorumlarini Editore Mektup olarak da sunabilirler.

Editore mektuplar;Ozet, Anahtar Sozciikler ve Tablolar, Sekiller,
Goriintiller ve diger medya eklenmemelidir. Metin alt baglklar:
igermemelidir. Sozciik sayisi ve ozellikler igin litfen Tablo 1'e bakiniz.

Sorumluluk Reddi

Mevlana Tip Bilimleri Dergisi bagimsiz ve ii¢ ayda bir yaymlanana
bilimsel bir dergidir. Ucretsiz olarak basilmaktadir. Dergide ifade edilen
gortgler, sponsor ila¢ sirketlerinin kendi yaymlanmig literatiiriinii
yansitmayabilir. Dergide yer alan bir sirketten bahsetmek teklif veya
talep nedeni degildir.Hakem Raporu Sonrasinda Degerlendirme
Yazarlar hakem raporunda belirtilen diizeltme istenen konulari
maddelendirerek bir cevap olarak kendilerine ayrilan cevap boliimiine
yazmalidirlar ve ek bir dosya seklinde www.mevlanamedsci.org .
adresinden yiiklenmelidir. Ayrica makale igerisinde de gerekli
degisiklikleri yapmali ve bunlar1 makale igerisinde belirterek
(boyayarak) online olarak tekrar gonderilmelidir.

Son Kontrol

1. Yaymn hakki devir ve yazarlarla ilgili bildirilmesi gereken konular
formu geregince doldurulup imzalanmas,

2. Ozet makalede ve olgu sunumunda gerekli kelime sayilar1 agilmamis
3. Yeterli sayida anahtar kelime eklenmis,

4. Baglik Tiirkge ve Ingilizce olarak yazilmis,

5. Kaynaklar kurallara uygun olarak yazilmus,

6. Tablo, resim ve sekillerde biitiin kisaltmalar agiklanmig olmalidir.

Online Yiikleme Basamaklar1

https://www.mevlanamedsci.org sayfasinda;

1. Makale tiirii *

2. Tiirkge ve Ingilizce bashk *

3. Kisa baslik *

4. Tiirkge ve Ingilizce 6zet*

5. Tiirkge ve Ingilizce anahtar kelimeler *

6. Yazarlar®

7. Hakem onerileri’

8. Yiiklenmesi gerekli béliimler (On mektup, word makale dosyast,
Kapak sayfasi, copyright formu, ek dosyalar (resim, sekil ve tablolar)
etik kurul belgesiv(arastirma makalelerinde) seklinde 9 basamakta
tamamlanmalidir.
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OZET

Giris: Kronik hastalik, invaziv islem, yogun bakim iinitesinde yatis ve genis spektrumlu antibiyotik
kullanimi gibi durumlar kandidiiri gériilme sikligini arttirmaktadir. Caliymamizda kandidiiri ile izlenen
pediatrik hastalarin klinik, laboratuvar 6zellikleri ve olasi risk faktorlerinin degerlendirilmesini amagladik.
Materyal-Metod: Ocak 2017-Haziran 2024 tarihleri arasinda klinigimizde kandidiiri saptanan 1 ay-18 yas
arasi ¢ocuk hastalar calismamiza dahil edildi.

Bulgular: Calismaya idrar kiilltiiriinde Candida spp. tespit edilen 58 (22 kiz, 36 erkek) pediatrik hasta dahil
edildi. Hastalarin yas ortalamasi 6,2+2,9 idi. C. albicans 43 (%74,1) hastada, C. parapsilosis 8 (%13,7)
hastada, C. tropicalis 4 (%6,8) hastada, C. lusitanie 1 (1,7) hastada, C. lipolytica 1 (%1,7) hastada, C.
krusei 1 (%1,7) hastada saptandi. Idrar kiiltiiriinde Candida spp. iiremesi olan hastalarin risk faktorleri
degerlendirildiginde en sik goriilenler; iiriner kataterizasyonu (%63,7), yogun bakima yatis (%60,3), uzun
stireli antibiyotik kullanimi (58,6) ve santral vendz katater varligi (%56,8) idi. Antifungal tedavi olarak
57 hastada flukonazol ve 1 hastada kaspofungin verildi. Kandidiiri tanis1 konulan tiim hastalarin iriner
kateterleri gikarildi. Idrar kiiltiirii sterilizasyonuna kadar gecen medyan siire 4 giin ve antifungal tedavinin
medyan siiresi 7 giindii.

Sonug: Invaziv kandida enfeksiyonlarinda lokal epidemiyolojik verilerin ve risk faktdrlerinin bilinmesi
ampirik tedavi igin olduk¢a 6nemlidir. Risk faktorlerini barindiran hastalarda kandidiiri akilda tutulmalidir.

Anahtar Kelimeler: Kandidiiri, Candida, ¢ocuk, risk faktérii
ABSTRACT

Introduction: These infections are especially prevalent in nosocomial settings, affecting patients with
predisposing conditions such as chronic illness, recent invasive procedures, admission to intensive care
units (ICUs), and exposure to broad-spectrum antibiotics. This study aims to characterize the clinical
presentation, laboratory findings, and risk factors associated with candiduria in a pediatric population.
Materials and Methods: This retrospective study analyzed data from pediatric patients aged 1 month to 18
years diagnosed with candiduria at our institution between January 2017 and June 2024.

Results: The study cohort comprised 58 pediatric patients (22 females, 36 males) with confirmed Candida
species isolated from urine cultures. The mean age was 6.2 + 2.9 years. Candida albicans was the most
prevalent species, identified in 43 (74.1%) patients, followed by C. parapsilosis (13.7%), C. tropicalis
(6.8%), C. lusitaniae (1.7%), C. lipolytica (1.7%), and C. krusei (1.7%). The most frequently observed risk
factors among these patients were urinary catheterization (63.7%), ICU admission (60.3%), prolonged
antibiotic use (58.6%), and the presence of a central venous catheter (56.8%). Antifungal therapy consisted
of fluconazole in 57 patients and caspofungin in 1 patient.

Conclusion: Effective management of candiduriarequires a thorough understanding oflocal epidemiological
trends and patient-specific risk factors. In pediatric patients, candiduria, particularly when accompanied
by multiple risk factors, necessitates careful clinical evaluation and tailored treatment strategies.

Key words: Candiduria, Candida, children, risk factors
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INTRODUCTION

Urinary tract infections (UTIs) are among the most
prevalent nosocomial infections. While predominantly
caused by bacteria, fungal pathogens, particularly Candida
species, are increasingly recognized as significant causative
agents in hospitalized patients (1). Candida albicans is the
most frequently isolated species in candiduria, followed by
C. glabrata, C. parapsilosis, and C. tropicalis. Several factors
predispose patients to nosocomial candiduria, including
urinary catheterization, broad-spectrum antibiotic use, and
prolonged hospitalization (2).

Reducing the incidence of candiduria involves minimizing
the use and duration of urinary catheterization, adhering
to strict aseptic techniques during catheter insertion and
maintenance, implementing rational antibiotic stewardship
programs, and shortening the duration of intensive care units
(ICU) and hospital stays (2, 3).

Asymptomatic candiduria often does not require
antifungal therapy (4). However, in symptomatic cases,
fluconazole is typically the first-line agent due to its favorable
renal excretion and high urinary concentrations. Other
azole antifungals, such as voriconazole, itraconazole, and
posaconazole, are less effective due to their limited urinary
penetration (1). This study aims to delineate the clinical and
laboratory characteristics and identify potential risk factors
associated with candiduria in pediatric patients.

MATERIAL AND METHODS

The study sample includes children aged 1 month to 18
years diagnosed with candiduria and followed at our clinic
between January 2017 and June 2024. Patient data were
extracted and analyzed from electronic medical records.
Candiduria was defined as the isolation of Candida species
from a urine specimen. While candiduria was observed in 90
pediatric patients, 32 patients identified as having catheter
colonization were excluded based on this definition.

Descriptive statistics were employed to summarize the data,
including frequency (n), percentage (%), arithmetic mean,
standard deviation, and median (minimum-maximum).

RESULTS

The study cohort consisted of 58 pediatric patients (22
females, 36 males) with Candida species identified in their
urine cultures. The mean age was 6.2 + 2.9 years. Urine
specimens were obtained via catheterization in 43 patients
and by midstream collection in 15 patients. The distribution
of Candida species was as follows: C. albicans in 43 (74.1%)
patients, C. parapsilosis in 8 (13.7%), C. tropicalis in 4 (6.8%),
C. lusitaniae in 1 (1.7%), C. lipolytica in 1 (1.7%), and C.
krusei in 1 (1.7%). Urinalysis revealed pyuria in 41 (70.6%)
patients and hematuria in 40 (68.9%).

Table 1. Evaluation of risk factors in patients with
Candida growth in urine culture

Risk factors n (%)
Being in intensive care 35 (60.3)
Long-term use of antibiotics 34 (58.6)
Presence of urinary catheterization 37 (63.7)
Diabetes mellitus 5(8.6)

Immunosuppression 7 (12)

Neurometabolic disease 8 (13.7)
Cerebral palsy, tracheostomy condition 18 (31)
Renal transplant 1(1.7)
Presence of central venous catheter 33 (56.8)
Urinary surgical procedure 1(1.7)
Presence of nephrostomy catheter 1(1.7)
Urinary stones 4 (6.8)
Neurogenic bladder 4 (6.8)
Receiving total parenteral nutrition 16 (27.5)

Clinical symptoms during the candiduria episodes included
tever (55.1%), dysuria (46.5%), flank pain (15.5%), suprapubic
tenderness (13.7%), urinary frequency (12%), and urgency
(6.8%). The most prevalent risk factors identified were urinary
catheterization (63.7%), ICU admission (60.3%), prolonged
antibiotic use (58.6%), and the presence of a central venous
catheter placement (56.8%). Table 1 provides a comprehensive
overview of the identified risk factors.

Concomitant bacterial growth was observed in urine
cultures from 12 patients, with Escherichia coli identified in 9
(75%) and Klebsiella pneumoniae in 3 (25%). Additionally, 3
patients had candidemia caused by C. albicans, and 2 patients
had concurrent bacteremia (Acinetobacter baumannii and
Stenotrophomonas maltophilia, respectively). Laboratory
findings revealed a mean leukocyte count of 12,964 + 8,448/
mm?®, a neutrophil count of 8297 + 6,495/mm?®, a urea
level of 29.3 + 26.3 mg/dL, a creatinine level of 0.49 + 0.29
mg/dL, and a C-reactive protein level of 34.2 + 25.3 mg/L.
Antifungal therapy consisted of fluconazole in 57 patients and
caspofungin in 1 patient.

Thirty-seven of 57 patients (63.7%) had urinary
catheterization and urinary catheters were removed in all
patients diagnosed with candiduria. The median time to urine
culture sterilization was 4 days (range: 2-8 days), and the
median duration of antifungal treatment was 7 days (range:
4-19 days).

DISCUSSION

Candiduria can present with a wide range of clinical
severity. Even though numerous Candida species exist,
epidemiological investigations consistently highlight five
species as the most prevalent causative agents of clinical
infections: C. albicans, C. parapsilosis, C. tropicalis, C.
glabrata, and C. krusei (5). A comprehensive patient study
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examining 68 candiduria cases revealed C. albicans as the
predominant organism, accounting for 97% of urine culture
isolates (6). In the context of pediatric invasive Candida
infections, C. albicans continues to predominate; however,
contemporary clinical observations indicate an emerging
trend of increased non-albicans species prevalence, with C.
parapsilosis demonstrating particular prominence in neonatal
clinical environments (7). Our findings align with these
observations, demonstrating C. albicans and C. parapsilosis
as the predominant species in our cohort.

Non-albicans Candida species have been associated with
an increased risk of candidemia (8). While a strong correlation
between candidemia and candiduria has been reported,
microbiological investigations suggest that the urinary tract is
not the primary source of candidemia (9). In our study, three
patients with C. albicans candidemia also had C. albicans
isolated from their urine cultures. This observation may be
attributable to the relatively small number of candidemia
cases in our cohort.

Previous research conducted on 287 patients with
hospital-acquired UTIs found identified Candida (52.1%),
Enterococcus (13%), E. coli (11.6%), and K. pneumoniae
(10.1%) to be the most common pathogens isolated from urine
cultures (10). In our sample, 12 (20.6%) patients experienced
concurrent bacterial growth (E. coli and K. pneumoniae) in
their urine cultures alongside candiduria.

A retrospective analysis of 32 pediatric and neonatal
patients with candiduria delineated several significant risk
factors, including neutropenia (45%), low birth weight (21%),
chemotherapy (7%), prior surgical intervention (10%), and
antibiotic exposure (17%). Furthermore, over 90% of these
patients had undergone urinary catheterization, and 26%
were concurrently receiving antibiotic treatments (11).
Robinson et al. identified intensive care units ICU admission
as the most prominent risk factor for candiduria (12). Studies
in adult populations have identified anatomical urinary
tract abnormalities, underlying diabetes mellitus, broad-
spectrum antibiotic use, indwelling urinary catheterization,
major abdominal surgery, ICU admission, advanced age,
and female sex as risk factors for candiduria (13). In another
study focusing on invasive Candida infections, at least one
risk factor was present in 91.1% of patients. Factors associated
with mortality included prolonged hospitalization, underlying
immunodeficiency, malignancy, heart failure, central venous
catheter use, permanent urinary catheter use, total parenteral
nutrition, and dialysis. Conversely, antifungal therapy was
associated with improved survival. This study also identified
chronic lung disease, permanent urinary catheter use, central
venous catheter use, and the absence of enteral nutrition as risk
factors for Candida colonization (7). Our study's identified
risk factors for candiduria largely mirror those reported in the

literature. Most importantly, no candiduria-related mortality
was observed in our cohort.

CONCLUSION

Understanding local epidemiological characteristics and
predisposing risk factors is paramount in the comprehensive
management of invasive candidiasis, particularly when
determining empirical therapeutic interventions. Clinical
practitioners should maintain must exercise heightened
diagnostic vigilance when evaluating pediatric patients
exhibiting multiple risk factors for candiduria, particularly
in settings involving especially in settings characterized
by prolonged hospitalization, ICU and invasive medical
procedures. The findings of this investigation emphasize the
critical necessity of implementing systematic surveillance and
individualized therapeutic approaches in addressing urinary
tract candidiasis among pediatric populations.

Etik Kurul: Ethical approval for this study was granted by the Necmettin
Erbakan University Faculty of Medicine Ethics Committee (approval
number 2024/5269).

Cikar Catigmasi: Caligmada herhangi bir ¢ikar ¢catismast yoktur.

Finansal Cikar Catigsmas:: Calismada herhangi bir finansal ¢ikar catigmast
yoktur.
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OZET

Amag: Nonalkolik yagli karaciger hastaligi (NAYKH ) siklig1, tilkemizde yeterli klinik ¢aligma olmadigindan
net olarak bilinmemektedir. Hastalik, herhangi bir sikdyeti olmayan veya farkli klinik sebeplerle hastaneye
basvuran hastalarda karin ultrasonu yapilirsa tesadiifi olarak ortaya ¢ikabilen bir bulgudur. Yapilan
¢alismalar Amerikali yetiskinlerin en az % 25 'inde yagli karaciger oldugunu géstermistir. Amacimiz,
Erzurum ve gevresinde NAYKH sikligini tespit etmek ve on yillik dénemde boélgemizdeki degisimi
belirlemek.

Gereg¢ ve Yontemler: Bu galigmada 2009-2019 yillar1 arasinda hastanemize bagvuran ve herhangi bir
nedenle ultrasonografi yapilan 60000 hasta retrospektif olarak incelendi. Ultrason bulgular1 prevalansi,
yas, cinsiyet ve viicut kitle indeksi (BMI)’ne gore analiz edildi.

Bulgular: Caligmaya katilan hastalarin % 42.1’ inde NAYKH tespit edildi. Bu oran erkeklerde % 43,
kadinlarda % 41.6 olarak tespit edildi. En yiiksek oran 60 yas tistii ( % 43.8 ), erkek cinsiyette ( % 43 ), BMI
>25 kg/m? olanlarda (% 45) goriildii. Cok degiskenli analiz, erkek cinsiyet, serum alanin aminotransferaz
diizeyi, ileri yas, BMI, tip II diyabet, hipertansiyon ve dislipideminin NAYKH ile iliskili bagimsiz faktorler
oldugunu gosterdi.

Sonu¢: NAYKH boélgemizde yasayan insanlarin yarisina yakinini etkileyen bir hastalik olup toplumsal
saglik sorunu haline gelmek tizeredir. Asir1 kilolu veya obez olan ve risk faktdrleri olan tiim asemptomatik
bireyler NAYKH agisindan muhakkak arastirilmalidir.

Anahtar Kelimeler: Yagl karaciger; alkolsiiz yagl karaciger hastalii; prevalans
ABSTRACT

Purpose: The frequency of nonalcoholic fatty liver disease ( NAFLD ) is not known clearly because there
are not enough clinical studies in our country. The disease is a finding that may occur incidentally when an
abdominal ultrasound is performed in patients who do not have any complaints or apply to the hospital for
different clinical reasons. Studies have shown that at least 25 percent of American adults have fatty liver.
Our aim is to detect the frequency of NAFLD in Erzurum and its surroundings and to determine the change
in our region over a ten-year period.

Material and Methods: In this study, 60000 patients who were admitted to our hospital between 2009
and 2019 and underwent ultrasonography for any reason were examined retrospectively. Prevalence was
analyzed according to ultrasound findings, age, gender and body mass index (BMI).

Results: NAFLD was detected in 42.1 % of the patients who participated in the study. This rate was
determined as 43 % for men and 41.6 % for women. The highest rate was seen in those over 60 years of age
(43.8 % ), in male gender ( 43 % ), and in those with BMI >25 kg/m2 ( 45 % ). Multivariate analysis showed
that male gender, serum alanine aminotransferase level, older age, BMI, type II diabetes, hypertension, and
dyslipidemia were independent factors associated with NAFLD.

Conclusion: NAFLD is a disease that affects nearly half of the people living in our region and is about to
become a public health problem. All asymptomatic individuals who are overweight or obese and have risk
factors should be investigated for NAFLD.

Key words: Hepatosteatosis; non-alcoholic fatty liver disease; prevalance
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GIRIS

Alkole bagli olmayan yagl karaciger hastaligi (NAYKH)
asir1 alkol titketiminin olmadigi durumlarda karacigerde asir1
yag birikimi olarak tanimlanmaktadir. Diinya niifusunun %
20-30" undan fazlast NAYKH' den etkilenmektedir. NAYKH'
in genel niifustaki prevalansi gesitli tlkelerde % 10 ile % 24
arasinda degismektedir (1). NAYKH en ¢ok diyabetik, obez,
dislipidemik ve hipertansifkisilerde goriiliir. Ayni zamanda bir
metabolik sendrom sekli olarak kabul edilmektedir. NAYKH,
karaciger sirozu ve kardiyometabolik bozukluklar icin
prognostiktir (2). NASH ise karaciger dokusunda yaglanmayla
birlikte nekroenflamasyonun da bulunmasi durumudur.
NAYKH; basit karaciger yaglanmasindan NASH, fibrozis ve
siroza kadar giden hepatik hasarin genis bir dagilimini igine
alir (3-4). NAYKH diinya gapinda en yaygin goriilen karaciger
hastaligidir. ABD’ de alkol dist yagh karaciger hastalig:
eriskin insanlarin % 20’ sinde goriiliirken steatohepatit %
2-3" iinde gorilir (5). NAYKH etiyolojisinde basta obezite,
diabetes mellitus, hiperlipidemiyi iceren metabolik nedenler
bulunmaktadir. Konjenital nedenler, ¢evresel faktorler ve
bazi ilaglar da bu tabloya yol agabilmektedir. Etiyolojide esas
6nem arz eden durum insiilin rezistansi ve buna yol agabilen
hallerdir (6).

Patolojik donemlerle ilgili en fazla kabul edilen teori
¢ift vurus hipotezidir. Hastalik stirecinin gelismesinde ilk
darbe insiilin direncidir ve yaglanmaya yol agan durumdur.
Inflamasyon ve fibrozis ile neticelenen ikinci darbeden
ise; oksidatif stres, timor nekrozis faktor-a (TNF-a) gibi
sitokin molekiiller, mitokondriyal fonksiyonel bozukluklar,
adiponektin ve leptin gibi hormonsal molekiiller sorumludur
(7). NAYKH etiyolojisinin tespitine yonelik yapilan molekiiler
caligmalarda bazi gen degisikliklerinin de bu hali kolaylastirici
ve ¢abuklastirici etkilerinin oldugu bulunmus ve cift vurus
teorisinden sonra “coklu vurus’ teorisi ortaya atilmistir (8).
Karaciger yaglanmasi ¢ogu kez bulgu vermez ve genellikle
karaciger biiytimesi disinda bir fizik muayene bulgusu tespit
edilemez. Obeziteye sahip olan kisilerde tespit edilen karaciger
enzim yiikseklikleri NAYKH' 1 disiindiirmelidir. Hastalik,
stirekli anormal diizeyde hepatik enzim degerlerine sahip
bulunan hastalarda veya herhangi bir sebeple yapilan karin
ultrasonografisi esnasinda rastlantisal bir bulgu olarak tespit
edilebilir. NAYKH, benign bir durum olarak kabul gérmekle
birlikte vakalarin % 5-6' sinda nonalkolik steatohepatit
(NASH) gelismekte siroz ve hepatoselliiler karsinom (HCC)
gibi daha vahim durumlar da ortaya ¢ikabilir (9).

NAYKH tanist i¢in invaziv ve invaziv olmayan yontemler
kullanilir. Ultrasonografi (USG), bilgisayarli tomografi (BT)
ve manyetik rezonans goriintilleme (MRG ) gibi yontemlerin
yagh karaciger hastaligindaki tani degeri ¢ogunlukla
yaglanmanin saptanmast ile sinirli kalmakta ve yagli karaciger
hastaliginn farkli formlar1 igin ayiric tan1 yapmak miimkiin

olmamaktadir.  Ultrasonografik  incelemede yaglanma
bulgusu temel olarak karaciger ekojenitesindeki artis olmakla
beraber posterior akustik zayiflama, vaskuler yapilarin duvar
ekolarindaki silinme gibi ek veriler de bu taniya yardimci
olmaktadir. Yaygin bir uygulama olarak steatoz grade I-III
arasinda derecelendirilerek ifade edilmektedir ancak bu
derecelendirmenin klinik 6nemi bulunmamaktadir (10-11).

Karacigerdeki yaglanmayi fark etmede USG'nin duyarlilig
% 89 ve ozgulliigii % 93’tiir (12). Karacigerde yaglanma BTde
karaciger dansitesinde azalma ile tespit edilir (13). MRG ise
karacigerdeki fokal yaglanmalari metastazlardan ayirmada
yararlidir (14). Ancak hastahigin siddetinin tespit edilmesi,
prognozun tariflenmesi ve ayirict tanilarin yapilabilmesi
yoniinden karaciger biyopsisi uygulanmalidir.

GEREC ve YONTEMLER

Bu caligmada 2009-2019 yillar1 arasinda hastanemize
basvuran ve herhangi bir nedenle ultrasonografi yapilan 60000
hasta retrospektif olarak incelendi. Tiim hastalarda Toshiba
Aplio 300 ultrason cihazi kullanildi. Tiim hastalara ayni
radyoloji ekibi tarafindan ultrasonografi yapildi. Erkeklerde
10 y1l veya daha uzun siire 60-80 gr / giin, kadinlarda 20 gr
/ giin alkol tiiketimi, alkolik karaciger hastalig1 riski olarak
kabul edilmektedir. Bu diizeyde alkol kullanan hastalar
calisma dis1 birakildi Kalitatif steatoz varligi standart 2D
abdominal ultrasonografi ile belirlendi.

Calismada elde edilen tim bulgular bilgisayara
yardimiyla SPSS ( Statistical Package for social scienses ) for
Windows 24.0 paket programi kullanild. Istatistiksel olarak
tanimlanan siirekli degiskenler ortalama ve standart sapma
olarak, kategorik degiskenler de yiizde olarak ifade edildi.
Dagilimlar1 Kolmogorow-Smirnow testi ile hesaplandi. 2
grup karsilastirmak i¢in normal dagilim olan sayisal verileri
student t test kullanild.

BULGULAR

Calismaya katilan hastalarin 25284 tinde (% 42.1) NAYKH
tespit edildi. Hastalarin toplam 36107 si yaklasik % 60.2" i
kadin, 23893 @i yani % 39.8' i erkek idi. Vakalarin ortalama
yaslar1 53.3 + 4.9 yild1 (Tablo 1).

Calismamizda toplam vakalarin yaklasik % 57.9° unda
yaklasik 34716° sinda yapilan ultrason sonucu hepatosteatoz
bulgusuna rastlanmadi ve Grade 0 olarak degerlendirildi.
Ultrasonografide 15654 (% 26.1) hastada hafif difuz eko artis1,
diyafram ve intrahepatik damar duvarlari normal gériiniimde
oldugu goriilerek Grade 1, beraberinde 8308 (% 13.8) hasta
orta derecede ekojenite artis, diyafram ve intrahepatik damar
duvarlar1 goriintistinde hafif silinme mevcut oldugundan
Grade 2, ayrica 1322 ( % 2.2 ) hasta ise ileri derecede ekojenite
artisl, diyafram ve intrahepatik damar duvarlarinda belirgin
silinme, karaciger sag lob posteriorunun goriintiisiinde
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Tablo 1. Calismaya katilan vakalarin cinsiyet durumlar:

Tablo 3. Vaka Cinsiyet Grade Oranlar:

Vaka Dagilim1 Yiizdelik Oran

Vaka Sikligr  Yiizdelik Oran

Erkek 23893 39,8
Kadin 36107 60,2
Toplam 60000 100,0

Tablo 2. Vakalarin gradelere gore dagilim oranlar:
Vaka Dagilim1 Yiizdelik Oran

Grade 0 34716 57,9
Gradel 15654 26,1
Grade2 8308 13,8
Grade3 1322 2,2
Toplam 60000 100,0

silinmeizlenmesinedeniyle Grade 3 olarak degerlendirilmistir
(Tablo 2).

Calismaya dahil edilen hastalarin hangi yasta olduklari,
cinsiyete gore yas dagilimlar1 ve yasa gore grade dagilimlar
ayr1 ayri hesaplanmis 18 yas altindaki hastalar galisma
dis1 tutulmustur. Hastalarin en kii¢tigiiniin 18 yasinda en
yashisinin 99 yasinda oldugu gortilmistiir. Ortalama yasin
53.3 + 4.9 yas oldugu tepe degerin ise 2075 hasta sayis1 ve %
3.5 oraniyla 61 yas oldugu izlenmektedir (Sekil 1).

Calisgmamizda erkek ve kadin cinsiyete gore grade
oranlarina bakildiginda ultrason bulgularina gére normal
olan Grade 0 hastalarin % 60.8” inin kadin, % 39.2’ sinin erkek
oldugu goriilmustir. Grade 1 hastalarin % 61.6" s1 kadin, %
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Sekil 2. Gradelerin cinsiyete gore dagilim oranlar:

Grade 0 Erkek 13625 39,2
Kadin 21091 60,8
Toplam 34716 100,0
Gradel Erkek 6009 38,4
Kadin 9645 61,6
Toplam 15654 100,0
Grade2 Erkek 3593 43,2
Kadin 4715 56,8
Toplam 8308 100,0
Grade3 Erkek 666 50,4
Kadin 656 49,6
Toplam 1322 100,0

Tablo 4. Gradelerin cinsiyete gore dagilim oranlar:

Cinsiyet Vaka Siklig: Yiizdelik Oran

Erkek Grade 0 13625 57,0
Gradel 6009 25,1
Grade2 3593 15,1
Grade3 666 2,8
Toplam 23893 100,0

Kadin Grade 0 21091 58,4
Gradel 9645 26,7
Grade2 4715 13,1
Grade3 656 1,8
Toplam 36107 100,0

38.4 i erkekdir. Grade 2 olan vakalarin % 56.8" i kadin % 43.2’
si erkek iken Grade 3 olanlarda oran % 49.6 kadin % 50.4 erkek
olarak degerlendirilmistir. Burada izlendigi kadariyla sadece
Grade 3 vakalarda erkek sayisi fazlayken diger gradelerde
kadin orani daha fazladir (Tablo 3).

Gradeler erkek cinsiyet ve kadn cinsiyet olarak ayr1 ayr1
degerlendirildiginde erkeklerin normal ultrason bulgularinin
% 57 sini, kadinlarin % 58.4" tinii olusturdugunu ultrason
degerlendirmesine gére NAYKH olanlarin ise erkeklerde % 43,
kadinlarda % 41.6” dir. Genel sayiya bakildiginda kadinlarda
NAYKH goriilme sikligi fazla olmasina ragmen erkeklerde
ve kadinlarda ayri ayri degerlendirildiginde NAYKH'mn
erkeklerde daha fazla siklikta izlendigi gorilmektedir (Tablo
4) (Sekil 2).

TARTISMA

Son yillarda risk faktorlerinin toplumlari daha fazla etkisi
altina almasi nedeniyle 6zellikle gelismekte olan iilkelerde
olmak tizere diinyada ve tilkemizde NAYKH goriilme sikligt
hizla artmaktadir. Tirkiye'de NAYKH goriilme sikliginin %
20-25 civarinda oldugu tahmin edilmektedir. Baslangicta
iyi huylu ve kendi kendini sinirladig1 kabul edilen NAYKH,
dejenere hepatoseliiler balonlagsma ve lobiiler iltihaplanma ile
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karakterize alkolik olmayan steatohepatitin (NASH ) malign
asamasina ilerleyebilir. NASH, hepatik fibroza ve nihayetinde
siroza ve hepatoseliiler karsinoma (HCC) yol agabilir (15).

Karaciger biyopsisi tani i¢in altin standarttir. Klinik
bir endikasyon igin karaciger biyopsisi yapilan NAYKH
hastalar1 arasinda NASH prevalansinn % 59.1 oldugu
tahmin edilmektedir. Ancak biyopsi, invaziv bir prosediirdiir.
Yagli karaciger heterojen bir hastalik oldugu i¢in biyopsinin
hepatoselliiler yapinin normal kismindan alinma ihtimali
de vardir. Dolayisiyla bu yontemin giinlitk klinik pratikte
kullanimi sinirlidir ve yararli degildir (16-8).

Karaciger ultrasonografisi ytiksek duyarliliga (% 60-95) ve
ozgullige (% 88-95) sahiptir (19). Karaciger enzimleri yiiksek
olan hastalarin teshisinde ilk yontem ultrasonografidir.
Ultrasonografi, radyasyon riski olmayan, invaziv olmayan
bir tekniktir. Ayrica ultrasonografi ucuzdur ve tim diinyada
erisilebilirligi ytiksektir. Sonoelastografi, karaciger fibrozunu
ve steatozu belirleyebilen goriintiileme yontemlerinden
biridir. Ancak kullanimi ultrasonografi kadar yaygin degildir.
BT steatozu da tespit edebilir, ancak radyasyon nedeniyle
ultrasonografiden daha zararlidi. MRG’ nin bir¢ok faydasi
vardir ve ayni zamanda en giivenilir yontemlerden biridir.
Ancak yine de diger yontemlerden daha pahalidir. Bu ytizden
bu ¢alismada tani igin ultrasonografi kullanildi.

Onceki ¢aligmalarda, NAYKH prevalansinin  Bati
tilkelerinde % 20-30, Asya'da % 5-18 ve tiim diinyada ortalama
% 25 oldugu tahmin edilmektedir. NAYKH'nin en yiiksek
prevalanst Orta Dogu (% 31.79) ve Giiney Amerika'dan (%
30.45), en disiik yayginlik orani ise Afrika'dan bildirilmistir
(20). Yapilan bir ¢alismada 11448 kisi 5 y1l boyunca takip
edilmis ve NAYKH insidanst % 12 olarak ultrasonografi
ile saptanmistir (21). Bir kohort ¢alismasinda, baslangigta
NAYKH icermeyen 77425 denek ortalama 4.5 yil boyunca
izlendi. Takip sirasinda, 10340 katilimcida ultrasonografi ile
belgelenen NAYKH gelisti ve insidans 4.5 yilin sonunda %
13.3 olarak bulunmustur (22).

Metabolik sendrom sadece NAYKH hastalarinda
oldukea yaygin degildir, ayn1 zamanda metabolik sendrom
bilesenleri de NAYKH riskini artirir. Obezite, dislipidemi,
diabetes mellitus, polikistik over sendromu, NAYKH i¢in
onemli risk faktorleridir. Hipotiroidizm, obstriiktif uyku
apnesi, hipopituitarizm, hipogonadizm, pankreatoduodenal
rezeksiyon ve sedef hastaligi da NAYKH ile iliskilidir. Obezite
en yaygin risk faktoridiir. Diyabetik hastalar arasinda da
yiiksek yayginlik vardir; NAYKH ve diabetes mellitus ayni
anda ayni hastada gelisebilir NAYKH hastalarinda serum
trigliserit diizeyleri yiiksek ve serum yiiksek yogunluklu
lipoprotein  seviyeleri diisitk olarak tespit edilmistir.
Dislipidemik hastalarda NAYKH prevalansi % 50" dir (23).

NAYKH prevalansi yasa, cinsiyete ve etnik kokene gore
degisir. Hem NAYKH hem de diger karaciger hastaliklar

yasla birlikte artar (24). Bu ¢alismada NAYKH insidansinin
yagla beraber arttigimi gozlemledik. Ornegin 22 yasinda
NAYKH oranint % 31.5 iken, 49 yasinda % 44.3, 63 yasinda
% 45.5, 78 yasinda % 47.7, 89 yasinda % 52.9, 99 yasinda ise %
62.5 olarak belirledik.

NAYKH prevalans: erkeklerde kadinlardan 2 kat daha
yiksektir (25). Bizim ¢alismamizda genel olarak NAYKH
saptanan hastalarin % 60.4" i kadin, % 39.6' s1 erkekti. Ancak
erkekler ve kadinlar kendigruplarii¢indebirbirinden bagimsiz
olarak degerlendirildiginde ise erkeklerde % 43, kadinlarda %
41.6 oranlarini elde ettik. Genel sayrya bakildiginda kadinlarda
NAYKH goriilme sikligi fazla olmasina ragmen erkeklerde
ve kadinlarda ayri ayr1 degerlendirildiginde NAYKH' 1n
erkeklerde daha fazla siklikta izlendigi gorilmektedir.

Tiirkiye'de NAYKH prevalansinin % 20-25 oldugu tahmin
edilmektedir. 2006 yilinda Celebi ve arkadaslari, Tiirkiye'nin
kirsal bir bolgesi olan Elazig'da, tan1 araci olarak hepatobiliyer
ultrasonografiyi kullanarak goriiniirde saglikli 404 eriskinle
(ort. Yas: 39.07 + 13.8 y1l) bir ¢alisma yapmislardir. Calismada
NAYKH prevalanst % 19.8 olarak bulunmustur (26). Diisiik
yayginlik, ¢aliymanin 2006 yilinda ve kirsal bir bolgede
yapilmis olmasina baglanabilir.

2010 yilinda Kasapoglu ve ark., obez ve diyabetli hastalar
diginda ultrasonografi ile tani alan NAYKH hastalarinda D
vitamini diizeylerini arastirmislardir. Bu ¢alisma, NAYKH
prevalansini aragtirmak i¢in tasarlanmamasina ragmen,
Tiirkiye'deki calismalarin bir meta-analizine dahil edilmistir.
Calismada NAYKH olan hastalar, kontrol grubu ve NAYKH
olan hastalar toplamma boélinerek % 55.4 prevalans
hesaplanmustir (27).

Daha yakin zamanda, 2016' da Okur ve ark. nin bir askeri
hastanede goriintiste saglikli 254 geng bireyle ( ortanca yas:
27 yil ) yurittiikleri bir ¢alismada % 10.6" lik bir prevalans
bulmuslardir. Calisma popiilasyonu, diisik NAYKH
gortilme siklig1 beklenen, normal kilolu ve normal serum
aminotransferaz seviyelerine sahip, hareketsiz olmayan erkek
bireylerden olusmustur (28).

Degertekin ve ark.nin 113239 kisiyi icine alan Tirkiye
genelindeki ¢alismasinda, goriiniirde saglkli bireylerde
NAYKH % 48.3 siklik gosterirken, fazla kilolu bireylerde
NAYKH prevalanst % 63.5 olarak tespit edilmistir. Turkiye'de
en yiiksek prevalans I¢ Anadolu % 57.1 ve Dogu Anadolu'da
% 55.7 olmustur. Ek olarak, ¢aliymanin 2007-2016 yillarin:
icine alan 10 yillik takip doneminde bireylerin NAYKH
prevalansinda % 43.5" ten % 53.1' e 6nemli bir artis oldugu
belirtilmistir (29).

Bolgeye diisik miktarda go¢ nedeniyle Tirk niifusunu
en iyi temsil ettigi diistiniilen Kapadokya bolgesinde 2017-
2018 yillar1 arasinda yapilan bir baska ¢aliymada ise 2797
kisiye abdominal ultrasonografi yapilmis katilan kisilerin
% 60.1' i hepatosteatoz ile uyumlu ultrasonografik bulgular
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gostermistir. Bu ¢alismada, katilimcilarin % 61" i kadin ve
ortanca yas 51’ dir. Bireylerin % 45' i obez ve % 35' i fazla
kiloludur. Calismada katilimcilarin bu 6zelliklerinin, yitksek
NAYKH prevalansi ile iliskili olabilecegi vurgulanmistir (30).

Calismamizda NAYKH oran1 bolgemiz igin % 42.1" dir.
Bu oran Tiirkiye' de beklenen orandan daha ytiksektir. Ancak
Tiirkiyede yapilan diger ¢alismalara paralellik gostermektedir.
NAYKH varligi, koroner kalp hastaligi, kalp yetmezligi ve
fel¢ i¢in bagimsiz bir risk faktoradiir. Tarama ile tespit edilen
NAYKH' I1 hastalar, metabolik sendromun diger bilesenleri
( Tip2 DM, aterojenik dislipidemi ve arteriyel hipertansiyon
dahil ) agisindan degerlendirilmeli ve buna goére tedavi
edilmelidir. Tarama ile tespit edilen NAYKHTi hastalar,
karaciger hastaliginin ciddiyeti agisindan degerlendirilmelidir.

SONUC

Calisgmamizdaki NAYKH orani (% 42.1 ), tahmini Tirkiye
ortalamasinin {izerindedir. Artan obezite ve Tip 2 DM
prevalansina paralel olarak NAYKH, diinya geneline gore
daha ytiksek obezite oranlari nedeniyle, Tiirkiye'de 6nemli
bir halk sagligi sorunu olmaya adaydir. Bu nedenle NAYKH
taramasi, kilosuna bakilmaksizin 50 yasin iizerindeki
tim bireylere 6nerilmektedir. Asir1 kilolu veya obez olan
ve risk faktorleri olan tiim asemptomatik bireyler yas
sinirlandirmasi olmaksizin NAYKH acisindan arastirilmal,
iyi tasarlanmis sistemik c¢alismalar yapilmalidir. NAYKH
ve komplikasyonlarina karst ciddi onlemler alinmali, ulusal
saglik politikalar gelistirilmelidir.

Etik Kurul: Calismamiz igin yetkili kurumdan Klinik Arastirmalar Etik
Kurulu 06.04.2020 tarih ve 2020/07-75 numarali karar onay1 alinmugtir.
Calismamiz Helsinki Deklerasyonu Prensiplerine uygun olarak yapilmugtir.

Cikar Catismasi: Calismada herhangi bir ¢ikar ¢atigmasi yoktur.

Finansal Cikar Catigmasi: Calismada herhangi bir finansal ¢ikar ¢atismast
yoktur.

Sorumlu Yazar: Ozkan Cinici, Saghk Bilimleri Universitesi,
Erzurum Sehir Hastanesi, 1; Hastaliklar1 Klinigi, Erzurum,
Turkiye

e-mail: ozkancinici@gmail.com
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OZET

Giris: Bu calisma, abdominal venéz tromboz (AVT) hastalarinin klinik, demografik ve laboratuvar
ozelliklerini tanimlamayi ve paroksismal noktiirnal hemoglobiniiri (PNH) klonunun varligini
aragtirmay1 amaglamaktadir. AVT; portal, renal, mezenterik ve dalak venlerini etkileyebilen nadir fakat
o6nemli bir tablodur. Hematolojik hastaliklarin AVT iizerindeki etkileri ve PNH klonlarinin varlig:
degerlendirilmektedir.

Gereg ve Yontemler: Retrospektif olgu serisi olarak planlanan bu ¢aligmaya, tiglincii basamak bir hastaneye
bagvuran, intra-abdominal venéz tromboz tanisi alan erigkin hastalar dahil edilmistir. Yas, cinsiyet,
trombozun yeri, eslik eden hastaliklar, protrombotik durumlar ve genetik mutasyonlar gibi veriler hastane
kayitlarindan toplanmig, PNH klonu akim sitometrisi ile degerlendirilmistir.

Bulgular: Otuz iki hastanin ortalama yas1 45 + 15,6 yildir. Hastalarin %65,6’sinda izole portal ven
trombozu gorilmiig, bazi hastalarda ¢oklu damar tutulumu saptanmistir. Siroz, polisitemi vera, Faktor V
Leiden mutasyonu ve protein C eksikligi gibi durumlar tespit edilmistir. Hi¢bir hastada malignite 6ykiisii
veya PNH klonu bulunmamigtir.

Sonu¢: AVT’nin patogenezinde PNH’nin roli sinirli olabilir. Bulgularin daha genis ¢alismalarda
dogrulanmasi gerekmektedir.

Anahtar Kelimeler: Tromboz, PNH, Hemoliz
ABSTRACT

Introduction: Introduction: This study aims to describe the clinical, demographic, and laboratory
characteristics of patients with abdominal venous thrombosis (AVT) and to investigate the presence of
paroxysmal nocturnal hemoglobinuria (PNH) clones.

Material and Methods: This retrospective case series was conducted at a tertiary care research hospital.
Adult patients diagnosed and treated for intra-abdominal venous thrombosis were included. Data were
collected from hospital records, including age, sex, thrombosis site, comorbidities, prothrombotic
conditions, and genetic mutations. PNH clone presence was evaluated by flow cytometry.

Results: The mean age of the 32 patients was 45 + 15.6 years. Isolated portal vein thrombosis was observed
in 65.6% of the patients, and multi-vessel involvement was detected in some cases. Conditions such as
cirrhosis, polycythemia vera, Factor V Leiden mutation, and protein C deficiency were identified. None of
the patients had a history of malignancy or a detectable PNH clone.

Conclusion: The role of PNH in the pathogenesis of AVT may be limited. These findings need to be
confirmed in larger studies.

Key words: Thrombosis, PNH, Hemolysis
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INTRODUCTION
Venous Thrombosis

Venous thrombosis refers to a range of conditions in which
blood clots develop within veins. Primarily, these clots develop
in the deep veins of the legs (deep vein thrombosis, DVT) or
can migrate to the lungs (pulmonary embolism, PE) (1). In
the general population, approximately 1-2 cases of DV'T occur
per 1,000 individuals annually, while around 0.5-1 cases of PE
are observed per 1,000 individuals per year (2). Risk factors
for venous thrombosis include prolonged immobility (such
as after surgery or during long flights), cancer, pregnancy,
hormonal therapies (like oral contraceptives), and genetic
predispositions (such as Factor V Leiden mutation) (1, 2).

Abdominal venous thrombosis is a clinically significant
subset of venous thrombotic events. The prevalence and
incidence of abdominal venous thrombosis vary depending
on underlying risk factors such as liver disease, malignancies,
inflammatory conditions, and genetic predispositions. For
instance, portal vein thrombosis is notably associated with
liver cirrhosis, with reported incidences ranging from 5%
to 15% in cirrhotic patients, while its occurrence in non-
cirrhotic patients is relatively rare (3).

Paroxysmal Nocturnal Hemoglobinuria

Paroxysmal nocturnal hemoglobinuria (PNH) is a
rare hematologic disorder characterized by deficient
glycosylphosphatidylinositol (GPI)-anchored proteins on red
blood cells, leading to hemolysis, bone marrow failure, and
thrombotic events (4). The clinical presentation can manifest
either as hemolytic, characterized by chronic intravascular
hemolysis, or hypoplastic, linked to pancytopenia and bone
marrow failure. These forms may coexist, and in some cases
initially diagnosed as aplastic anemia, may later develop PNH
(5).

PNH often presents in adults, with a peak onset typically
occurring in young adulthood. PNH exhibits a prevalence
rate of 1 to 5 cases per million individuals, displaying variation
across diverse populations and geographical regions. Within
five years of being diagnosed, approximately 35% of patients
do not survive (6). Thrombotic events are also a major concern
in PNH, occurring in 30-40% of cases (7).

Co-occurrence

Recent studies suggest individuals diagnosed with PNH
exhibit a heightened vulnerability to thrombosis in atypical
veins, possibly attributed to the pro-thrombotic condition
triggered by chronic hemolysis and complement activation.
Up to 40% of patients with PNH may experience thrombosis
during their illness, primarily attributed to the chronic
hemolysis and subsequent activation of the coagulation
system (4, 8).

In clinical terms, the coexistence of venous thrombosis
and PNH poses challenges in diagnosis and calls for a

comprehensive approach to management. To effectively care
for patients with PNH, health care providers must be proactive
in assessing and managing thrombotic risks (8, 9). This may
involve using strategies such as anticoagulation to prevent
blood clots and targeted therapies to reduce hemolysis and
mitigate thrombotic complications in specific patients (8).
Addressing abdominal venous thrombosis in the context of
PNH requires a personalized approach (4, 9).

Recognizing the epidemiology of venous thrombosis and
PNH is crucial for better patient outcomes and reducing the
burden of these medical conditions. This study aims to outline
the demographic and medical characteristics of patients with
abdominal vein thrombosis (VT), drawing from a single
center’s experience. In addition, the aim is to investigate the
occurrence of the PNH clone in these patients.

Overall, this case series contributes to the existing literature
by expanding our understanding of intra-abdominal venous
thrombosis and highlighting the potential relationship with
PNH clones.

PNH and Intra-abdominal Thrombosis: Clinical Relevance
and Management

Intra-abdominal thrombosis (Budd-Chiari syndrome,
portal vein thrombosis) significantly impacts morbidity and
mortality in patients with PNH. The prevalence of atypical
venous thrombosis, including intra-abdominal, reaches 40%
among patients diagnosed with PNH (6, 19, 20).

Intra-abdominal thrombosis in the context of PNH is
clinically challenging to diagnose and manage owing to its
nonspecific presentation, characterized by abdominal pain,
hepatomegaly, and ascites, symptoms that may overlap with
those of liver disease or malignancy. Delayed diagnosis of
PNH-associated intra-abdominal thrombosis may result in
severe complications such as hepatic failure in Budd-Chiari
syndrome or portal hypertension secondary to portal vein
thrombosis (20).

A multidisciplinary, individualized approach is required
for the effective management of intra-abdominal thrombosis
in patients with paroxysmal nocturnal hemoglobinuria.
Thrombotic risk mitigation relies primarily on anticoagulation
therapy. Eculizumab and ravulizumab, among other
complement inhibitors, represent a transformative
advancement in PNH therapy, characterized by reductions in
hemolysis and thrombotic events, and improved survival (6,
8).

The early diagnosis of intra-abdominal thrombosis
in patients with PNH is essential to prevent irreversible
organ injury. In young adults exhibiting unexplained
intra-abdominal thrombosis and absent traditional risk
factors, screening for PNH clones via flow cytometry is
recommended (21). In addition, the strategic use of targeted
therapies, specifically complement inhibitors, in managing
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these patients has proven effective in mitigating thrombotic
complications and improving long-term results (8, 19, 20).

MATERIAL AND METHODS
Research Design

In this retrospective case series conducted at tertiary
research hospital, we present findings from a cohort of 32 adult
patients aged 18 years and older, all diagnosed and treated for
intra-abdominal venous thrombosis. These patients received a
comprehensive evaluation and were subsequently monitored
within the gastroenterology outpatient clinic and internal
medicine service. Diagnosis of intra-abdominal venous
thrombosis was confirmed through Doppler ultrasonography
or computed tomography angiography, ensuring accurate
detection and characterization of thrombotic events within
the abdominal venous system.

Our investigation focused on examining medical records
and laboratory reports to gain insight into the epidemiology,
risk factors, clinical presentations, as well as the sites of
thrombosis and any coexisting diseases associated with
intra-abdominal venous thrombosis within our specific
patient population. Moreover, the study aimed to explore the
potential link between PNH and thrombotic events in the
abdominal region.

Statistical Analysis

We used SPSS 15.0 for Windows software to analyze

and interpret the collected data. Descriptive statistics were
employed to present categorical variables as frequencies
and percentages, providing a comprehensive overview of
the patient characteristics within the study population.
Quantitative data on thrombus size, laboratory values, and
other metrics were summarized using mean and standard
deviation.
Statistical comparisons were conducted to evaluate
differences between the groups. The Student’s t-test assessed
mean differences between patient groups for variables
like thrombus size or biochemical markers. When normal
distribution assumptions were violated, the Mann-Whitney
U test was used to compare medians. Categorical variables,
including the prevalence of PNH clones and other associated
conditions, were evaluated using Chi-square analysis to
determine significant associations or differences between
groups. When traditional statistical test conditions were not
met, Monte Carlo simulation methods were employed for
reliable statistical inference.

A significance level of p < 0.05 was used in the analysis
to find meaningful relationships in the data. By using this
approach, we investigated the connection between PNH
clones and intra-abdominal venous thrombosis.

Procedure
As part of the patients' routine healthcare procedure,

the medical staff collected hemogram and biochemistry
samples, along with peripheral blood samples obtained using
purple-capped EDTA tubes. Our hospital’s contracted lab
studied granulocytes for the PNH clone using the FLAER
(fluorescently labeled inactive toxin aerolysin) method.
Approximately 2 ml of blood is collected in a purple-capped
EDTA tube and stored at room temperature for less than 24
hours.

Flow cytometry is widely regarded as the gold standard
for PNH diagnosis. Anti-CD59 and anti-CD55 are the
monoclonal antibodies typically employed in flow cytometric
examination. By employing specific antibodies, such as
FLAER, with flow cytometry, doctors can accurately identify
and measure the PNH clone. (10 - 13). Flow cytometry
quantifies GPI anchor and protein expression on hemopoietic
cells. (14, 15).

RESULTS

In relation to the demographic data, the mean ages for
female and male patients are 44.4 years (SD + 15.8) and 45.5
years (SD + 13.7), respectively resulting with no statistical
difference (p = 0.840) between genders.

The primary diseases are classified into portal thrombosis,
splenic thrombosis, Budd Chiari syndrome, and renal
thrombosis. Despite females demonstrating a higher
prevalence of portal thrombosis (87.5% vs. 68.8%), and males
exhibiting a higher prevalence of renal thrombosis (18.8%
vs. 0%), the distribution of these diseases does not indicate
a significant difference (p = 0.302), suggesting comparable
disease profiles across genders. Additional thrombotic events
such as splenic vein thrombosis, superior mesenteric vein
thrombosis, and renal vein thrombosis are also evaluated.
Gender parity in thrombotic risk factors is highlighted by the
lack of significant difference between males and females (p =
1.000). Categorical data shows liver cirrhosis rates of 25.0%
in females and 12.5% in males (p = 0.654). Table 1 provides
detail characteristics of the patients.

Further investigation of hematologic diseases reveals the
presence of polycythemia vera, F5 Leiden mutation, and
deficiencies in proteins C and S. Although there are slight
differences in their occurrence rates, the overall analysis shows
a non-significant p-value of 0.121, indicating no significant
gender-related discrepancies in these hematologic conditions.

Hemoglobin levels are measured with mean values of 12.0
g/dL (SD = 1.6) for females and 13.4 g/dL (SD = 2.8) for males
(p-value = 0.111). Haptoglobin shows mean levels of 63.1 mg/
dL (SD + 87.3) in females and 119.8 mg/dL (SD + 109.0) in
males (p = 0.211). Biochemical markers including total and
indirect bilirubin, direct and indirect Coombs tests, lactate
dehydrogenase (LDH), and reticulocyte count (RTC) are also
evaluated. Total bilirubin levels (mean + SD) are 1.89 + 1.18
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mg/dL in females and 1.80 + 1.82 mg/dL in males (p-value
= 0.357). When examining the reticulocyte count (RTC) as
an indicator of the bone marrow’s reaction to anemia, it is
observed that females exhibit mean percentages of 1.19 %
while males exhibit 1.35 % (value = 0.885). There were no
notable variations in laboratory results between genders in
the cohort.

Both direct and indirect Coombs tests evaluate
autoimmune hemolytic anemia, yielding non-significant
p-values of 0.550 and 1.000, respectively. This suggests that
there are no significant gender-related variations in antibody-
mediated hemolysis. The mean LDH levels, commonly used
to assess cellular damage and hemolysis, are 256.7 U/L (SD +
85.3) in females and 214.8 U/L (SD * 92.3) in males (p-value
=0.140). These results also indicate a comparable tissue injury
profile among males and females.

Thrombotic Events

Among the 32 patients included in the study, the
occurrence of specific conditions was observed as follows:
portal vein thrombosis was present in 78.1% (n=25), splenic

Table 1. Distribution of Patient Characteristics by Gender

vein thrombosis in 3.1% (n=1), Budd-Chiari Syndrome in
9.4% (n=3), and renal vein thrombosis in 9.4% (n=3). The
majority of patients, accounting for 81.3% (n=26), did not
present any other hematological disorders. Polycythemia vera
was identified in a single patient, while FV Leiden mutation
was found in another. Two patients were diagnosed with
protein C deficiency, one patient had protein S deficiency, and
one patient was diagnosed with Hereditary Spherocytosis.
Notably, the patient identified with Hereditary Spherocytosis
had a recent history of surgical intervention. Table 2 contains
detailed information on the etiology and location of
thrombosis for each individual.
Hemolytic Events

The average hemoglobin (Hb) level in the 32 patients
analyzed was 12.7 + 2.3 g/dL, with observed Hb levels ranging
from a minimum of 8.9 g/dL to a maximum of 17.6 g/dL. On
average, the haptoglobin level in these patients measured 89.8
mg/dL, with a range of values between 0 mg/dL and 265 mg/
dL. The measured concentration of total bilirubin exhibited
a mean value of 1.85 mg/dL, ranging from 0.3 mg/dL to 6.3

Characteristic Female Male P
Age (years) 44,4+15,8 45,5+13,7 0,840
Primary Disease 0,302
Portal thrombosis 14 (87,5) 11 (68,8)
Splenic thrombosis 1(6,3) 0 (0,0)
Budd Chiari 1(6,3) 2 (12,5)
Renal thrombosis 0 (0,0) 3(18,8)
Additional Thrombosis 1,000
None 13 (81,3) 13 (81,3)
Splenic vein thrombosis 2 (12,5) 2 (12,5)
Superior mesenteric vein thrombosis 0 (0,0) 1(6,3)
Renal vein thrombosis 1(6,3) 0 (0,0)
Liver Cirrhosis 4 (25,0) 2 (12,5) 0,654
Additional Hematologic Disease 0,121
None 15 (93,8) 11 (68,8)
Polycythemia vera 0 (0,0) 1(6,3)
F5 Leiden mutation 1(6,3) 0 (0,0)
Protein C deficiency 0 (0,0) 2 (12,5)
Protein S deficiency 0 (0,0) 1(6,3)
Hereditary spherocytosis 0 (0,0) 1(6,3)
Hemoglobin (g/dL) 12,0+1,6 13,4+2,8 0,111
Haptoglobin (mg/dL) 63,1+87,3 119,8+109,0 0,211
Total Bilirubin (mg/dL) 1,89+1,18 1,80+1,82 0,357
Indirect Bilirubin (mg/dL) 1,22+0,70 1,23+1,25 0,430
Direct Coombs 0,550
Negative 8 (88,9) 5(71,4)
Positive 1(11,1) 2 (28,6)
Indirect Coombs 1,000
Negative 8 (88,9) 6 (85,7)
Positive 1(11,1) 1(14,3)
LDH (U/L) 256,7+85,3 214,8+92,3 0,140
RTC (%) 1,19+0,46 1,35+£0,95 0,885

Note: SD = Standard Deviation; LDH = Lactate Dehydrogenase; RTC = Reticulocyte Count. Mean + SD is used to represent numeric values, while n (%) is used for

categorical values.
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mg/dL. Whereas indirect bilirubin averaged 1.23 mg/dL,
with values ranging from 0.09 mg/dL to 5 mg/dL. Lactate
dehydrogenase (LDH) had an average value of 234.3 U/L,
varying from 116 U/L to 480 U/L. Reticulocyte count (RTC)

averaged 1.27%, with a range from 0.43% to 3.37%. Table 3
provides a breakdown of these measurements.

Within the patient cohort, 16 subjects were subjected to
both direct and indirect Coombs tests. Direct Coombs tests

Table 2. Descriptive Results of Etiology and Thrombosis Locations in Individuals

Patient Gender Age Location of Thrombosis Etiology
1 Male 56 PVT No risk factors
2 Female 59 PVT FV Leiden mutation
3 Male 60 PVT No risk factors
4 Male 36 PVT No risk factors
5 Female 53 PVT, Renal vein thrombosis No risk factors
6 Female 70 Splenic vein thrombosis Cirrhosis
7 Male 35 Budd-Chiari Syndrome Protein C deficiency
8 Female 44 PVT Cirrhosis
9 Male 60 PVT, Splenic vein thrombosis Protein S deficiency
10 Female 34 PVT Cirrhosis
11 Male 58 Renal vein thrombosis Protein C deficiency
12 Female 64 PVT No risk factors
13 Male 55 PVT No risk factors
14 Female 28 PVT No risk factors
15 Female 22 Budd-Chiari Syndrome, Splenic vein thrombosis  No risk factors
16 Male 41 PVT Cirrhosis
17 Female 26 PVT, Splenic vein thrombosis No risk factors
18 Male 26 PVT No risk factors
19 Male 36 PVT No risk factors
20 Female 37 PVT No risk factors
21 Male 50 Renal vein thrombosis No risk factors
22 Female 42 PVT, Superior mesenteric vein thrombosis No risk factors
23 Male 64 PVT Polycythemia vera
24 Male 22 Budd-Chiari Syndrome, Splenic vein thrombosis  Hereditary spherocytosis
25 Female 48 PVT No risk factors
26 Female 26 PVT No risk factors
27 Female 33 PVT No risk factors
28 Female 61 PVT No risk factors
29 Male 27 PVT No risk factors
30 Male 55 PVT No risk factors
31 Male 47 Renal vein thrombosis No risk factors
32 Female 64 PVT Cirrhosis
Note: PVT = Portal Vein Thrombosis
Table 3. Descriptive Analyzes of Hemolytic Results in Patients
Laboratory Results n Mean (SD)
Hemoglobin (g/dL) 32 12,7+2,3
Haptoglobulin (mg/dL) 32 89,8+99,3
Total bilirubin (mg/dL) 32 1,85+1,47
Indirect bilirubin (mg/dL) 32 1,23+0,97
n %

Direct Coombs

Negative 13 81.25

Positive 18.75
Indirect Coombs

Negative 14 87.5

Positive 12.5
PNH Clone

Negative 32 100

Positive 0 0

Note: PNH = Paroxysmal Nocturnal Hemoglobinuria
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were negative in 13 patients, accounting for 81.3% of those
tested, while 18.8% (3 patients) tested positive for both Ig and
complement. Indirect Coombs tests yielded negative results in
14 patients (87.5%) and positive results in 2 patients (12.5%).
Table 3 displays the results of these findings. None of the 32
patients examined tested positive for paroxysmal nocturnal
hemoglobinuria (PNH).

DISCUSSION

PNH is a clonal disease that presents with chronic
intravascular hemolysis, bone marrow failure, and thrombosis.
Hemolysis, cytopenia, and thrombosis are warning signs for
the physician. Thus, when faced with Coombs negative or non-
spherocytic hemolytic anemia, in the absence of schistocytes
or obvious signs of infection, it is crucial to consider PNH as
a potential diagnosis, regardless of the presence or absence of
hemoglobinuria. The addition of thrombosis, iron deficiency,
and/or cytopenia should increase suspicion of PNH. PNH
should also be considered in cases of unusual venous
thrombosis. Thrombosis in PNH cases is often accompanied
by hemolysis and/or cytopenia. Although arterial thrombosis
may manifest in PNH patients, the predominant progression
of the disease is characterized by venous thrombosis. (16 - 18)

This study revealed no statistically significant disparity
in thrombosis type distribution between male and female
participants (p = 0.302). However, the disproportionate
occurrence of portal vein thrombosis in females (87.5%
vs. 68.8%) and renal thrombosis in males (18.8% vs. 0%)
requires further investigation. Despite the lack of statistical
significance in these findings, they may indicate that the
origin and symptoms of thrombosis vary between genders.
Prior research suggests potential sex-based variations in
thrombotic distribution and pathophysiology, possibly due
to hormonal, genetic, and lifestyle influences, necessitating
larger-scale studies for validation (1,2,8).

In particular, portal vein thrombosis is more commonly
reported in females in association with liver cirrhosis and
prothrombotic conditions. Conversely, renal vein thrombosis,
although rare, appears to be more frequently observed in
males, potentially due to differences in underlying risk factors
like protein C deficiency, as seen in this cohort. Understanding
these gender-specific patterns may aid in targeted diagnostic
and therapeutic approaches for thrombosis management.

Within our study, we conducted screening of the PNH
clone in 32 adult cases aged 18 and above, who displayed
venous thrombosis in the abdomen as confirmed by Doppler
USG or Abdominal CT Angiography. Out of all the patients,
18.8% had a previous diagnosis of cirrhosis, while none of them
had any indication of malignancy. One patient had a history
of polycythemia vera, another had the FV Leiden mutation,
two patients had protein deficiency, one patient had protein

S deficiency, and one patient had a history of Hereditary
Spherocytosis. Six out of the 32 patients had simultaneous
thrombus in two vessels, and among these, two patients had
accompanying risk factors for thrombosis. One patient had
Hereditary Spherocytosis and a recent splenectomy, while
another patient had Protein S deficiency. Notably, none of the
32 patients in our cohort, who were carefully screened for the
condition, showed positive results for paroxysmal nocturnal
hemoglobinuria (PNH). Our results differ significantly from
previously published prevalence rates of PNH clones among
patients with intra-abdominal thrombosis. These rates
varied from 0.5% to 5%, a discrepancy likely attributable to
variations in the methodologies and populations used in
those studies (20, 21). In their study, Qi et al. (20) discovered a
PNH prevalence of 4.2% among Chinese patients with Budd-
Chiari syndrome, whereas Ahluwalia et al. (21) observed a
lower prevalence of PNH in Indian patients with abdominal
vein thrombosis.

Additional studies in literature have examined the etiology
of cases involving intra-abdominal venous thrombosis.
According to a study conducted by Afredj et al. in Algeria, the
average age of 115 thrombosis patients who were monitored
over a period of 7 years (2004-2010) was 34 years old. Out of
115 patients, 73 had the chronic form of Budd-Chiari, 10 had
the acute form, and 3 had the fulminant form. Based on the
radiological findings, secondary BCS was identified in 5.3%
(n=6) of cases, while primary BCS was identified in 94.7%.
In the case of patients characterized as secondary BCS, the
etiology included hydatid liver cyst (n = 5) and hepatocellular
carcinoma (n = 1). The presence of prothrombotic causes
was observed in 27% of the patients (n = 31). PNH clones
were identified in 4 out of 115 patients, with MPH and
antiphospholipid antibody syndrome being the predominant
etiological factors. Among the 4 patients, one was diagnosed
with PNH before thrombosis (19).

Qi et al. found PNH clone in a study on Chinese patients
with Budd-Chiari Syndrome, noncirrhotic nonmalignant
PVT, and cirrhosis and PVT (20). Ahluwalia et al.'s 2014 study
in India found the PNH clone in 2 out of 142 patients with
thrombosis. The study revealed that 13.4% of the patients had
Protein S deficiency, 4.9% had protein C deficiency, and 2.1%
had antithrombin 3 deficiency (21). Ageno et al. conducted a
study in 2014, which involved 202 cases of intra-abdominal
thrombosis. Out of these cases, 15.3% had liver cirrhosis,
10.9% had previous surgery, and 10% had previous surgery.
While MPH was found in 6% of the patients, a surprising
34.6% showed no detectable risk factors. None of the 202
patients showed a clear positivity for PNH clone, but two
patients had a low positivity (0.014% and 0.016%) for PNH
clone.

The present study aimed to evaluate the prevalence of the
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PNH clone in patients with abdominal venous thrombosis.
Our findings did not show a significant association between
the classic triad of hemolysis, cytopenia, and thrombosis in
this patient cohort. This is in contrast to previous research,
which has documented varying yet significant rates of PNH
clone detection in venous thrombotic populations.

The variations in the occurrence of PNH can be attributed
to multiple factors. The observed rates may be influenced by
heterogeneity in patient demographics, diagnostic criteria,
and geographic regions. Furthermore, the presence of co-
morbidities, such as cirrhosis and inherited thrombophilia,
can confound the association between PNH and thrombosis.
In comparison to studies reporting higher PNH prevalence,
our patient population exhibited a distinct profile with a lower
frequency of these confounding factors.

It is important to recognize the limitations of our study.
Our findings are limited in their generalizability due to the
relatively small sample size and narrow focus of the patient
cohort. In addition, the absence of a control group hinders
the ability to directly compare the prevalence of PNH in
populations with and without thrombosis.

Future research should involve comprehensive
phenotyping of patients and larger, prospective studies to
further our understanding of the link between PNH and
venous thrombosis. By carefully describing the clinical
symptoms, genetic factors, and laboratory results of these
patients, we can identify specific groups that may have
a greater likelihood of developing PNH-related blood
clotting. Moreover, investigating the role of PNH in different
thrombotic locations and severities could yield valuable
information about the underlying causes of the disease.

Conclusion

In our hospital-based research on intra-abdominal venous
thrombosis patients, comprising a sample size of 32, we found
no evidence of a PNH clone. This outcome can be explained
by the nature of our study, which specifically investigated the
presence of paroxysmal nocturnal hemoglobinuria, a rare
disease, among patients with intra-abdominal thrombosis,
who themselves are part of a rare population. Despite its
rarity, PNH should be thoroughly considered and examined
when cases of thrombosis are found in unusual locations. This
is particularly important in cases of recurrent thrombosis or
when non-immune hemolytic anemia is present.

Understanding the epidemiology of venous thrombosis
and PNH is vital in improving patient outcomes and easing
the impact of these medical conditions. It is essential to
maintain a commitment to ongoing research and vigilant
clinical monitoring to fully comprehend the intricate
interplay between these disorders and to optimize therapeutic
approaches for individuals affected by this disease.
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OZET

Amag: D vitamini eksikligi ve yetersizligi tim toplumu etkileyen 6nemli bir saglik sorunu olarak
giincelligini korumaktadir. Calismamizda anaokulu ve ilkokul yas grubundaki ¢ocuklara tiyatro gosterisi
yapilarak D vitamini farkindaliginin artirilmas: amaglandi.

Yontemler: Subat 2024-Mart 2024 tarihleri arasinda, Konya ilinde 6zel bir anaokulu ve ilkogretim
kurumunda D vitamini bilgi diizeyinin artirilmasi amaciyla tiyatro gosterisi gergeklestirildi. Tiyatro
gosterisine katilan 6grencilerin ebeveynlerine tiyatro 6ncesi ve sonrasi belirtilen anket sorular1 sorularak
bilgi diizeyleri incelendi.

Bulgular: Calismamiza 59 ebeveyn dahil edildi. Cocuklardan 48 (%81,3)’i ebeveynlerine tiyatro gosterisi
hakkinda bilgi vermisti. Tiyatro gosterisi oncesi 44 (%74,5) ebeveyn D vitamini hakkinda bilgi sahibi
oldugunu beyan etti. Tiyatro sonrasi 12 ebeveyn D vitamini takviyesi kullanmay1 diisinmekteydi. D
vitamini hakkinda yeterli bilgi diizeyine sahip olmadigini diisiinen 16 ebeveynden 14’i tiyatro gosterisi
sonrast D vitamini hakkinda bilgi sahibi oldugunu beyan etti.

Sonug¢: D vitamini kullaniminin yayginlagtirilmas1 ve profilaksi kullaniminin 6zendirilmesiyle ilgili
yapilacak ¢aligmalara ihtiya¢ vardir.

Anahtar Kelimeler: D vitamini, profilaksi, pediatri, tiyatro gosterisi
ABSTRACT

Introduction: Vitamin D deficiency and insufficiency remains an important health problem affecting the
whole society. In our study, we aimed to increase vitamin D awareness by performing a drama show for
kindergarten and primary school children.

Materials and Methods: Between February 2024 and March 2024, a theater performance was held in a
private kindergarten and primary school in Konya province to increase the knowledge level of vitamin
D. The parents of the students who participated in the drama performance were asked the specified
questionnaire questions before and after the drama performance and their knowledge levels were examined.
Results: 59 parents were included in the study. Forty-eight (81.3%) of the children had informed their
parents about the drama show. Before the drama, 44 (74.5%) parents reported having information about
vitamin D. After the drama, 12 parents were considering using vitamin D supplements. Of the 16 parents
who did not think they had enough knowledge about vitamin D, 14 of them said they had knowledge about
vitamin D after the drama.

Conclusion: There is a need for further studies on the widespread use of vitamin D and encouraging the
use of prophylaxis.

Key words: Vitamin D, prophylaxis, pediatrics, drama
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INTRODUCTION

In Turkey, vitamin D deficiency and insufliciency remain
an important health problem affecting the entire population,
especially infants, children, pregnant women, adolescents and
the elderly. The main source of vitamin D is synthesized in the
skin by exposure to sunlight, and a much smaller amount is
obtained from diet and vitamin D supplements, which is far
below the daily requirement (1). Today, children spend more
time in front of television and computers and are exposed to
limited sunlight due to inadequate playgrounds, air pollution,
use of high sun protection sunscreens to prevent skin cancer,
and traditional covered clothing. As a result, vitamin D
synthesis from the skin is reduced. Although Turkey is a
sunny country, these factors cause vitamin D deficiency to
be common in our country (2, 3). Vitamin D deficiency and
disorders in its metabolism canlead to serious health problems
in childhood, especially rickets, which is characterized by
soft and weakened bones due to insufficient mineralization
of newly formed bone tissue, and in recent years, the effects
of vitamin D on quite different systems such as the central
nervous system, gastrointestinal, cardiovascular and immune
systems have been described in addition to its classical effects
on the musculoskeletal system (3-5).

In Turkey, a nationwide vitamin D supplementation
campaign was initiated in 2005 to reduce the incidence of
rickets in infants and young children, and 400 IU/day of
vitamin D3 was given free of charge to all newborns. It was
observed that the prevalence of rickets decreased from 6% to
0.1% in a few years (6). Studies on the prevalence of vitamin D
deficiency and insufficiency, especially in children older than
3 years, are lacking in Turkey (7).

It was planned to increase the knowledge level of
preschool and elementary school children about vitamin D
by performing an age-appropriate drama show about vitamin
D. Furthermore, the parents of the children were interviewed
before and after the drama show to determine and increase
the parents' knowledge level about vitamin D and to show that
children transfer information to their parents from activities
such as the drama show at school.

Table 1. Distribution of Patient Characteristics by Gender

MATERIAL-METHODS

This study was carried out within the framework of the
social responsibility project of intern doctors. Between
February 2024 and March 2024, a drama show was performed
in a private kindergarten and primary school in Konya
province to increase the level of vitamin D knowledge. The
drama, which included information about vitamin D within
the scope of literature information and at an age-appropriate
level, was performed by intern doctors. Permission for
the drama performance was obtained from the school
administration. The study was conducted by asking the parents
of the students who participated in the drama to complete the
specified questionnaire before and after the drama. Our study
was prospective.

A total of 59 parents participated in the study. Parents who
were missing in the pre and post questionnaires or who did
not attend the theater performance were excluded from the
study.

RESULTS

Of the parents included in our study, 36 (61%) had
children between 48-60 months and 23 (39%) had children
between 61-84 months. Before the drama performance, 44
(74.5%) parents reported having information about vitamin
D. Between 10:00 and 15:00, 29 (49.1%) parents took their
children outside. When the duration of vitamin D use by the
parents was evaluated, 32 (54.3%) of them were still using
vitamin D. Fifteen (25.4%) of the parents had used vitamin
D up to 1-2 years of age, 7 (11.9%) up to 6 months of age, and
5 (8.4%) had never given vitamin D. Regarding the dosage,
21 parents used 400 units, 16 parents used 600 units, and 4
parents used 1000 units of vitamin D. Regarding the ways in
which vitamin D could be obtained, 4 parents chose sunlight
only, 2 chose vitamin supplements, and 51 chose both. There
were 3 parents who said that vitamin D deficiency caused
only bone and joint disease and 56 parents who said that it
caused both bone and joint disease and decreased immunity.
The responses to the post-performance survey questions are
shown in Table 1.

Yes No

n, (%) n (%)
Has your child told you about the drama? 48 (81,3) 11 (18,7)
If yes to the previous question, has your child told you about vitamin D? 43 (89,5) 5(10,5)
Did you have any knowledge about vitamin D before the drama? 43 (72,8) 16 (27,2)
If you answered no to the previous question, did you learn anything about vitamin
D after you left the drama? 14 (87,5) 2 (12,5)
Did you give your child vitamin D supplements before the drama? 32 (54,2) 27 (45,8)
Will you or do you plan to give your child vitamin D supplements after the drama? 44 (74,5) 15 (25,5)




M. Genceli et al.

DISCUSSION

The importance of vitamin D, which is necessary for
healthy growth and development, affects many systems, has a
regulatory role in metabolism, and has hormone-like activity,
is well recognized, and Public Health England recommends
400 TU of vitamin D supplementation daily for children
over 1 year of age. Adults and children over 4 years of age
are recommended to take 400 IU of vitamin D supplements
during the fall and winter months, and people with limited sun
exposure or dark skin should take supplements throughout
the year (8). The clinical practice guideline of the Endocrine
Society of the United States of America emphasizes that 400-
1000 IU per day for children younger than 1 year, 600-1000
IU per day for children aged 1 year and older, and 1500-2000
IU per day for adults aged 19 years and older are required to
maintain 25-hydroxyvitamin D levels above the optimal level
of 30 ng/mL (9). In our study, we aimed to popularize the use
of vitamin D, which is so important. We helped 12 parents
who had not previously given vitamin D to think positively
about giving vitamin D supplements. In addition, 14 out of 16
parents who previously said they did not know about vitamin
D said they knew after the program.

The most common causes of rickets, especially in
developing countries, are vitamin D, calcium, and phosphorus
deficiencies. The development of rickets in children can be
prevented by vitamin D prophylaxis in pregnant and lactating
mothers and/or infants (10). The prevalence of rickets in
children aged 0-3 years in different regions of Turkey has
varied from 1.67% to 19.0% in the last 40 years. In another
study conducted in Ankara in 2002-2003, the prevalence was
reported to be 6.8% (11). The common finding in all these
studies was that children with rickets had inadequate vitamin
D intake and were not receiving vitamin D supplementation
(12). Although randomized controlled trials investigating
the efficacy of vitamin D in preventing acute respiratory
tract infections have yielded mixed results, vitamin D
supplementation has been reported to be safe and generally
protective against acute respiratory tract infections (13).
Vitamin D levels in infants are known to be correlated with
maternal levels. Maternal vitamin D deficiency may increase
neonatal susceptibility to infection (14). It is also known that
vitamin D deficiency or insufficiency increases the frequency
of attacks in diseases such as multiple sclerosis and migraine.
Inastudy of 171 patients diagnosed with migraine, 86.5% were
found to be deficient or insufficient in 25-hydroxyvitamin
D (15). In our study, we believe that increasing the level of
knowledge about vitamin D in both children and their
parents will increase its use in this age group and prevent
clinical conditions that may result from vitamin D deficiency
and insufficiency.

Studies suggest that a more effective strategy for the

20

prevention of rickets is needed in Turkey. In fact, the
recommendation of 400 IU/day of vitamin D for all infants
up to 1 year of age is a routine practice in Turkey and has been
an important part of the curriculum for medical students
and pediatric residents for at least 40 years. However, the
prevalence of rickets among infants in Turkey, especially
in the migrant population, highlights the shortcomings of
this strategy. A recent survey of primary care physicians
showed that only 85% of pediatricians and 54% of general
practitioners recommend vitamin D in the first month of
life. More importantly, it is known that the vast majority of
parents do not continue vitamin D supplementation until the
baby is 12 months old (6). Unfortunately, anti-pharmaceutical
movements on social media have played a major role in
disrupting vitamin use. We believe that social responsibility
projects such as our study should be widely disseminated to
popularize vitamin D use in our country.

CONCLUSION

Further studies are needed to promote the use of vitamin
D, which plays a role in the regulation of all systems, as well
as in bone development and mineralization, and to encourage
the use of prophylaxis. We consider that the extension of
vitamin D prophylaxis, which is successfully used in the first
year of life in our country, to other age groups and risk groups
could be beneficial for public health.

Etik Kurul: Our study was approved by the Ethics Committee of Necmettin
Erbakan University Faculty of Medicine (Decision No. 2024/4777).
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OZET

Oreksinler (hipokretinler), 1998 yilinda kesfedilmesinden itibaren farkli patolojik mekanizmalarda bilim
camiasinin ilgisini ¢ekmistir. Oreksin peptitleri, hipokretin néropeptit 6ncii geni tarafindan kodlanan ve
daha sonra ayni 6ncii olan prepro-oreksin'den iiretilen oreksin A ve B olmak iizere iki tiirden olusur.
Oreksin ireten noéronlar hipotalamusun lateral, dorsomedial, posterior ve perifornikal bolgelerinde
bulunur. Oreksin A ve B sinyalizasyonu, oreksinl ve oreksin2 reseptorleri olarak adlandirilan iki G
proteinine bagli reseptdr araciligiyla gergeklesmektedir. Oreksin peptitlerinin sinyalizasyonu, endojen
olarak oreksin reseptorii ifade eden noronlar gibi gesitli hiicrelerde arastirilmigtir. Oreksinl reseptorii
genellikle beslenme, 6grenme ve hafiza ile ilgili bolgelerde yogun dagilim gosterirken, oreksin2 reseptérii
ise esas olarak uyaniklik mekanizmasini kontrol eden bolgelerde bulunur. Oreksin ilk olarak gida
alimini artirarak beslenme davranigini diizenleyen bir hipotalamik ndéropeptit olarak tanimlanmustir.
Oreksin noronlarinin ve reseptorlerinin dagilimindan, oreksin sisteminin fizyolojik mekanizmalarda ¢ok
sayida isleve sahip oldugu diistiiniilmektedir. Son kanitlar, merkezi oreksin sisteminin, hayvan ve insan
modellerinde besin aliminin diizenlenmesi ve uyku i¢in 6nemli bir diizenleyici role sahip oldugunu
gostermektedir. Oreksinin, beslenme davranisindaki etkinliginin yaninda enerji diizenlenmesinde de etkin
rolii bulunmaktadir. Uyanikligin korunmasinda etkin olan hipotalamik bir néropeptid olan oreksin, uyku-
uyaniklik dongiisiiniin diizenlenmesinde 6nemli rol oynamaktadir. Oreksin; 6grenme, hafiza gibi biligsel
siiregleri ve beynin 6diil mekanizmalarini etkiledigi gibi nébetler ve epilepsi tizerinde de fonksiyonlar1
vardir. Oreksinin, stres etkeni altindaki hayvanlarda gozlenen kaygili ve depresif bulgular tizerinde
diizenleyici etkilerinin farkedilmesinden dolayr bu reseptoriin depresyon iizerinde de etkili olabilecegi
distiniilmistir. Oreksin sisteminin etkilerinin detayli sekilde incelenebilecegi insan ve hayvan modelleri
ile yapilacak deneysel ¢aligmalar oreksinle ilgili terapotik yaklasimlara yon verebilecektir. Bu derlemede
oreksinin beslenme bozuklugu, uyku bozukluklari, bagimlilik, sizofreni, epilepsi, depresyon ve anksiyete
gibi noropsikiyatrik hastaliklarin fizyopatolojik mekanizmalarindaki rolii agiklanmaktadir.

Anahtar Kelimeler: Oreksinler, noropsikiyatri, beslenme bozukluklari, depresif bozukluk
ABSTRACT

Orexins (hypocretins) have attracted the attention of the scientific community in different pathological
mechanisms since their discovery in 1998. Orexin peptides consist of two types, orexin A and B, encoded
by the hypocretin neuropeptide precursor gene and then produced from the same precursor, prepro-orexin.
Orexin-producing neurones are located in the lateral, dorsomedial, posterior and perifornical regions
of the hypothalamus. Orexin A and B signalling is mediated by two G protein-coupled receptors called
orexinl and orexin2 receptors. The signalling of orexin peptides has been investigated in various cells,
such as neurons endogenously expressing orexin receptors. The orexinl receptor is found mainly in regions
controlling feeding, learning, memory and reward, whereas the orexin2 receptor is found mainly in regions
controlling arousal. From the distribution of orexin neurons and receptors, the orexin system is thought
to have multiple functions in physiological mechanisms. Recent evidence suggests that the central orexin
system has an important regulatory role for the regulation of food intake and sleep in animal and human
models. In addition to its activity in feeding behaviour, orexin also has an active role in energy regulation.
Orexin, a hypothalamic neuropeptide that is active in maintaining wakefulness, plays an important role in
the regulation of the sleep-wake cycle. Experimental studies with human and animal models in which the
effects of orexin system can be analysed in detail may guide therapeutic approaches related to orexin. In
this review, the role of orexin in the physiopathological mechanisms of neuropsychiatric disorders such as
eating disorders, sleep disorders, addiction, schizophrenia, epilepsy, depression and anxiety is explained.

Key words: Orexins, neuropsychiatry, nutrition disorders, depressive disorder
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GIRIS
1. Oreksin ve islevleri

Hipokretinler (Hcrt) olarak da adlandirilan oreksin
peptitleri, yirmi yildan daha uzun bir siire 6nce Sakurai ve
de Lecea ile calisma arkadaslar1 tarafindan es zamanh olarak
kesfedilmistir. Oreksin peptitleri, Hert néropeptit 6ncii geni
tarafindan kodlanan ve daha sonra ayni 6ncii olan prepro-
oreksin'den iiretilen oreksin A ve B olmak tizere iki tiirden
olusur. Oreksin iireten noronlar hipotalamusun lateral,
dorsomedial, posterior ve perifornikal bolgelerinde bulunur
(1,2).

Hert protein dirtinleri dorsal ve lateral hipotalamik
alanlarin noronal hiicre govdeleriyle sinirlidir. Bu néronlarin
lifleri posterior hipotalamus boyunca yaygindir. Beyin sap1 ve
talamus dahil olmak tizere diger bolgelerdeki ¢oklu hedeflere
projeksiyon yapar. Hert immiinoreaktivitesi sinapslardaki
biiyiik grantiler vezikiillerle iliskilidir. Hipokretinlerin
merkezi sinir sistemi icinde norotransmitter olarak islev
gordugi gosterilmistir (2).

Oreksin A ve B olarakbilinen, herikisi de proteolitik islemle
ayn1 onciilden tiiretilen, yakindan iliskili G proteinine bagl
reseptorii (GPCR) baglayan ve aktive eden iki yeni néropeptit
tanimlanmustir. Oreksin-A ve -B olarak adlandirilan bu
peptitlerin bilinen diizenleyici peptit aileleriyle 6nemli yapisal
benzerlikleri yoktur. Preprooreksin mRNA ve immiinoreaktif
oreksin-A, yetiskin sican beyninde lateral ve posterior
hipotalamus i¢indeki ve ¢evresindeki noronlarda lokalizedir
Sicanlara merkezi olarak uygulandiginda, bu peptitler gida
tilketimini uyarir. Prepro-oreksin mRNA seviyesi beslenme
davranisini diizenleyen peptitler i¢in 6nemli role sahiptir (1).
Oreksin AveB(Oreksin/hipokretinpeptid)sinyalizasyonunun,
oreksinl (OX1R) ve oreksin2 reseptorleri (OX2R)
olarak adlandirilan iki GPCR araciligiyla gerceklestigine
inanilmaktadir.  Oreksin  peptitlerinin  sinyalizasyonu,
endojen olarak oreksin reseptorii ifade eden noéronlar gibi
cesitli hiicrelerde arastirilmistir. Farkl: sistemlerdeki bulgular
kismen birbirine yakin olmakla birlikte hiicresel arka plana
oOzgi sinyalizasyona da isaret etmektedir. Genel tablo, oreksin
reseptor sinyalizasyonunda dogal olarak yiiksek derecede
cesitlilik oldugunu gostermektedir (3).

OX2R tim omurgalilarda bulunurken, OXIR sadece
memelilerde bulunmaktadir. Oreksin A her iki reseptor igin
esit afiniteye sahipken, oreksin B OX2R i¢in OX1'den 10 kat
daha fazla afiniteye sahiptir (4). OXIR esas olarak beslenme,
ogrenme ve hafiza ile 6dilii kontrol eden bolgelerde, OX2R
ise esas olarak uyarilmay: kontrol eden bolgelerde bulunur.
Oreksin néronlarinin  ve reseptorlerinin - dagilimindan,
oreksin sisteminin fizyolojik mekanizmalarda ¢ok sayida
isleve sahip oldugu diistiniilmektedir (5).

Son kanitlar, merkezi oreksin sisteminin, o6zellikle
de oreksin A ve B ile bunlarin reseptorlerinin, hayvan
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ve insan modellerinde uyku igin 6nemli bir diizenleyici
role sahip oldugunu gostermektedir. Oreksin sistemi
aktivasyonunun hayvanlarda sempatik diizenlemeyi 6nemli
ol¢iide etkiledigi gozlemlenirken, bu bulgularin insanlara
genisletilmesi, insanlarda oreksin sistemi aktivitesinin
dogrudan degerlendirilememesi nedeniyle zor olmustur.
Bununla birlikte, eksik ve asir1 oreksin noral aktivitesi ile
iliskili uyku bozuklugu olan narkolepsi ve kronik uykusuzluk
popiilasyonlarinda dogrudan sempatik aktivite ol¢timleri
ve oreksin-uyku-sempatik diizenleme arasindaki iliskilerin
dolayli olarak degerlendirilmesine izin vermistir. Yakin
zamanda klinik olarak insomniada kullanilmak {zere
¢ift oreksin reseptor antagonistleri farmasotik olarak
gelistirilmistir (6). Oreksin gida alimi, uyku, bagimlilik,
depresyon ve anksiyetenin i¢inde oldugu bir¢ok sistemde
belirli fizyolojik islevlere sahip oldugu bilinmektedir. Blumia,
anoreksiya nervoza, uykusuzluk, anksiyete ve depresyon
tedavisindeyenibirhedefolarak oreksindenyararlanilabilecegi
distiniilmektedir (5). Bu derlemede oreksinin beslenme
bozuklugu, uyku bozukluklari, bagimlilik, sizofreni, epilepsi,
depresyon ve anksiyete gibi noropsikiyatrik hastaliklarin
fizyopatolojik mekanizmalarindaki rolii agiklanmaktadir.
1.1. Beslenme Bozuklugu ve Oreksin

Hipotalamustaki homeostatik noéron  devrelerinin
metabolitler ve hormonlar yoluyla enerji dengesinde ve
buna bagl gida alimi tizerindeki etkinligi bilinmektedir.
Bunlarin yaninda beslenme kontrolii bir o6dil sistemi
tizerine olup beyin yapilari tarafindan diizenlenmektedir
(7). Beslenme ve 6diil sisteminde etkin olan oreksinin gida
aliminin diizenlenmesinde, uyarilmanin siirdiiriilmesinde
ve ruh halinin diizenlenmesinde belirli bir rolii vardir.
Oreksin agonistleri depresyonu, anoreksiya nervoza ve diger
hastaliklar1 tedavi edebilir ancak bunlarin yaninda negatif etki
olarak uykusuzluga da sebep olabilir. Oreksin antagonistleri
gida alimmni azaltacagindan yetersiz beslenmeye de yol
acabilir (5). Oreksin'in kesfinde ilk olarak farelerde istahi ve
gida alimini artirarak beslenme davranisini diizenleyen bir
hipotalamik néropeptit olarak tanimlanmustir (8).

Oreksin, beslenme davranisindaki etkinliginin yaninda
aslinda enerji diizenlenmesinde de etkin rolii bulunmaktadir.
Oreksin reseptorleri, 1s1 ve enerji dagiliminda rol alan
kahverengi yag dokusu ve iskelet kaslar1 dahil ¢ok gesitli
dokularda eksprese edilir. Oreksin bunlarin yaninda glikoz
homeostazisi tizerinde de etkindir. Pankreastaki insiilin
salgilayan beta hiicreleriyle etkilesime girerek insiilin
sekresyonunun salgilanmasini diizenler (9,10).

Asirt yeme bagimhiligi ve buna bagli bozukluklar diger
bagimlilik modellerine benzer sekilde asir1 diirtii ile seyreden
yeme zorunlulugu ile kendisini gosterir. Uykusuzluk ve
buna bagli obezite belirtilerinde artis gozlemlenmistir. Bu
gozlemleri diizensiz beslenme ile bagimlilik arasindaki
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paralellik de desteklemektedir. Asir1 yeme ile diizensiz
uyku arasindaki ortak noral substratlari anlamak igin
norobiyolojik sistemlerin arastirlmasina fayda saglayan
hayvan modelleri kullanilmalidir. Kronik asir1 yemenin,
hiperaktif oreksin sistemi fonksiyonuna yol acarak, uyku-
uyaniklik dongiisiinii diizenleyen oreksin sinyallesmesindeki
normal giinliik dalgalanmalar1 bozdugu gosterilmistir.
Uykuyu normallestirerek asir1 yeme bagimliliginin sonuglar
azaltilabilir (11).

Diyet yaparak uzun vadede kilo yonetimi basarisizlik
orani yiksek oldugu icin farmakolojik hedefler istahin
azaltilmasma odaklanmisti. Ancak diyet sirasindaki
stres durumunun davranig degisikligine neden oldugu
da bilinmektedir. Diyet basarisizigi ve bunun sonucunda
kilo alimi, obezite ve metabolik hastalik riskinin artmasina
neden olur. Stres yollar1 ve beyin 6diil merkezleri arasindaki
baglantilar motivasyon davraniglar1 tizerinde buyiik bir
etkiye sahiptir. Kalori kisitlamasi oreksijenik yollar1 yeniden
programlar ve asir1 yemeyi tesvik edebilir (12). Yeni terapotik
yaklagimlarin belirlenmesindeki engellerden biri, asir1 yeme
ve madde kullanim bozukluklarini karakterize eden uyumsuz
davramigin nedenleri tizerindeki anlasmazliklardir. Burada,
bagimliligin ok faktorlii dogasini tanimak gerekir. Bunlar
arasinda altta yatan molekiiler/hiicresel substratlardaki ortak
noktalara odaklanmak onemlidir. Bagimlihk dongtisiinin
asamalarinda (6rnegin asir1 yeme/sarhosluk, yoksunluk
ve nitksetme) farkli beyin devrelerinin ve molekiiler
adaptasyonlarin etkilesiminin ortaya ¢ikmasi muhtemeldir
(13).

Leptin, obezitenin 6niine ge¢medeki etkenlerden istahin
azaltilmasi ve enerji harcamasinin artmasinda 6nemli
bir bilesendir. Cogu obezite vakasinda plazmada yiiksek
leptin seviyeleri ve duyarsizlagtirilmig hipotalamik reseptor
sinyallemesiyle karakterize artmis leptin direnci gortiliir (14).
OXA'nin leptin salgilanmasini etkiledigi diistiniilmektedir ve
OXA'nin, aglik durumunda hipotalamustan salindiginda iki
reseptoriinden birine (OXR1/OXR2) baglanarak etkinligini
gosterir (15). Yapilan bir ¢aligmada siganlarda 1 hafta boyunca
tek veya giinliik oreksin A (OXA) enjeksiyonunun kan leptin
diizeylerinde artisa neden oldugu gozlenmistir (16).

Anoreksiya nervoza (AN) ve bulimia nervoza (BN),
siklikla kronik seyreden, ¢ok faktorlii etyopatogenezleri ve
yeterince anlagilmayan biyolojik bakim faktorleri olan ciddi
psikiyatrik bozukluklardir (17). BN ve AN'de asir1 yeme,
diyet kisitlamalariyla iliskili olarak 6diil devresinin yapisinin
ve fonksiyonunun degistigini goralmastir (18). Oreksin
noronlarmin 6diil mekanizmasiyla ilgili oldugunu gosteren
caligmalardan kemirgenlerde lateral hipotalamus oreksin
noronlarinin aktivasyonu, kosullu yer tercihi testi sirasinda
yiyecek odilleriyle iliskili ipuglarma yonelik tercihlerle ve
dolayl: bir aktivite belirteci olan c-Fos gen ekspresyonunun
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miktariyla giiglii bir sekilde baglantili olup bu néronlarda,
yiyecek 6diilii arayist ile de pozitif iliskilidir (19).
1.2. Uyku Bozukluklar1 ve Oreksin

Uyku, genellikle uyanik gegirilen zamandaki aktivitelere
baglidir olmakla birlikte beynive viicudu gelecekteki eylemlere
hazirlar. Fakat uyku-uyaniklik déngiisinde nérobiyolojik
mekanizmalarin kontrolii hakkindaki bilgiler sinirlidir (20).
Elektroensefalografi (EEG), elektromiyografinin (EMG)
izlem verilerine ve bunlara eslik eden goz hareketlerine
dayanan farkli belirtilerle analiz edildiginde uyku iki farkl
asamaya ayrilir: Hizli g6z hareketlerinin goraldigi (REM)
ve hizli goz hareketi goriilmeyen (NREM) uyku donemi
bulunmaktadur. Sirkadiyen ritmin bozulmasi, uyku-uyaniklik,
biligsel fonksiyonlar, psikoloji, motor kontrol ve metabolizma
da dahil olmak tizere birgok islevi olumsuz etkileyebilir (21).

Uluslararast Uyku Bozuklugu Siniflamasrna (ICSD) gore
uyku i¢in elverisli ortam ve sartlarin bulunmasina ragmen,
uykuya baslamada veya uykuyu stirdirmede giiglitk uyku
bozkuluklar1 olarak tanimlanmistir. Uyku sorunlarinmn
haftada en az tig kez goriilmesi ve en az ti¢ aydir devam ediyor
olmasi gerekir (22). Ayrica uykusuzluk genellikle depresyon,
norolojik bozukluklar, kardiyovaskiler hastaliklar, diyabet,
solunum bozukluklari, gastrointestinal bozukluklar ve kanser
gibi hastaliklara sekonder de ortaya ¢tkmaktadir (23). Uyku
bozukluklarinin genel toplumda yayginhg: yaklasik % 15-
35 olarak bilinmektedir (24). Uyku bozukluklar1 yeterince
tanmnmamakta ve etkin tedavi edilemediginden dolay: da
yasam kalitesinin azalmasina sebep olarak ciddi sonuglara yol
acan bir hastalik olmaktadir (25).

Yapilan ¢alismalarda, oreksin = sisteminin uykuyu
engelleyerek uyarilmayr da destekledigini gosterilmistir.
Aslinda oreksin noéronlari, ventrolateral —preoptikteki
(VLPO) Gama-Aminobutirik Asit (GABA) noérotransmitteri
olan GABAerjik internéronlari uyararak 'VLPO uyku
merkezi' olarak adlandirllan  bolgenin  inhibisyonuna
yol agtigr bir mekanizmaya sahiptir (26). Cift reseptorla
oreksin antagonistleri (DORA) oreksin noropeptitlerinin
baglanmasmni bloke ederek uyanikligi onler. Uyku haline
yardimer olmak i¢in kullanilan gogu ilacin yan etkilerinde
sedasyon ve uyusukluk hali goralirken DORAlar
uyku baslangicini, uykuyu stirdiirmeyi kolaylagtirarak
uykusuzlugu gidermenin yaninda diger ilaglardaki yan
etkiler gorilmemektedir (27). Uyanikligin korunmasinda
etkin olan hipotalamik bir néropeptid oreksinin kesfi, uyku-
uyanikhigin diizenlenmesinde oreksinerjik mekanizmalarin
ve sinir yollarinin rollerinin incelenmesinde 151k tutmustur.
Endojen uyanma sistemini bloke eden oreksin reseptor
antagonisti suvorexant, uykusuzlugun tedavisinde klinikte
yeni bir ilag olarak onaylanmustir (28). Narkolepsi Tip1; asir1
giindiiz uykululugu, katapleksi, hipnogojik/hipnopompik
haltsinasyonlar, uyku felci ve gece uykusunun bozulmas:
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gibi norolojik belirtileri olan ciddi bir hastaliktir (29).
Yapilan bir ¢alismada OX2 reseptor agonisti olan TAK-
994'tin, narkolepsinin fare modellerinde narkolepsi benzeri
semptomlar1 iyilestirme potansiyeline sahip olmasmin
yaninda kan beyin bariyerini gectigi i¢in tedavide oral olarak
kullanilabilecegi de rapor edilmistir (30).

[nsanlarda OX2 reseptorii segici agonisti danavorexton,
hem tip 1 hem de tip 2 narkolepside uyku gecikmesini
iyilestirmistir (31). Ayrica her iki oreksin reseptoriniin
antagonisti olan suvorexant ve lemborexant da klinikte
uykusuzluk ve koti uyku kalitesinin  tedavisinde
kullanilmaktadir (32). Yapilan bir diger ¢alismada da oreksinin
obstriiktif uyku apnesi (OUA) ftizerine etkileri incelenmis
olup oreksin A'nin kan seviyeleri ile OUA riski arasinda bir
iliski olmadig1 gortilmistiir (33).

Sinirsel aktivite manipiilasyonu ve optik gortintilleme gibi
deneysel tekniklerdeki son gelismeler, oreksin néronlarinin
in vivo aktivite modelini ve aktivitesinin roliininiin
incelenmesini saglayarak gelecekte oreksin néronlarmin
sadece uyku/uyanikhigimn dizenlenmesinde degil aym
zamanda diger fizyolojik ve patofizyolojik durumlardaki
roliinii ortaya ¢ikaracaktir (32).

Uyku tizerine 6nemli kanitlar sunan ve etkin olan
tim bu caligmalar ve bilgiler 1s1ginda oreksin reseptorleri
antagonistleri ve agonistlerinin etkilerinin arastirilmasimnin
yaninda oreksin noronlar1 ve beyin bolgelerindeki néronlar
arasindaki fonksiyonel etkilesimi ile ilgili daha fazla klinik ve
deneysel ¢alismalarin yapilmas: gerekmektedir.

1.3. Bagimlilik ve Oreksin

Uyusturucu bagimliligs, sonuglarinin zararli olmasina
ragmen devam eden uyusturucu arama ve uyusturucu alma,
uyusturucuya erisim kesildiginde olumsuz bir duygusal
durumun ortaya ¢ikmasi ve uyusturucuyu aramaya devam
etme ile karakterize kronik bir beyin rahatsizligidir (34).
Yapilan ¢alisma ve arastirmalarla 6diill mekanizmasi etkenli
oreksinlerin madde bagimlilig1 tizerinde de etkili oldugu
gosterilmistir (35).

Hipotalamik oreksin sistemi baslangigta istah ve uyku/
uyaniklik ile ilgili oldugu dustinilse de odil ile iligkili
davraniglarla baglantili oldugu gozlenmistir. Bu baglanti
odille iliskili gevresel uyaranlara yanit verir ve bagimh
durumlarda patolojik olarak agir1 aktif hale gelir. Son
yillarda oreksin sistemi, yeni madde kullanim bozukluklar
(MKB) ilaglarinin gelistirilme hedefleri arasindadir. Oreksin
sisteminin nasil kullanilacagina dair ¢aligmalar baslangi¢
asamasinda oldugundan ilag gelistirme arastirmalari kisithidir.
[lag gelistirilirken genelde sirali bir yaklagim takip edilmekte
olup, burada temel arastirma yoluyla mekanik anlayzs,
terapotik yaklagim cesitlerinin temelini olusturur. Oreksin,
MKB'ler bazinda farkl: bir yol gosterebilir. Oreksin sistemini
hedef alan ilaglarin uykuyla iliskili bozukluklarda diizenleyici
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rol aldig1 g6z 6niine alinip MKB'lerin terapétik potansiyeli bu
yonde arastirilabilir (36).

Madde bagimhliginda oreksin néronlar;, maddeyi
elde etmek icin fazla caba gereken ya da maddeye yonelik
motivasyonun stres gibi dis uyarilarla arttigr kosullarda
devreye girebilir. Oreksin isleyisi istah agici, motivasyonu
kolaylastirict ve bunun sonucunda bir 6diilden yararlanma
veya bir tehdit durumuna kars1 davranisa dontstiirmek igin
birlestirici rol oynar (37).

Oreksinin iliskiler ag tartismali kalsa da farkli anatomik
hedeflerde oreksin reseptorii ifadesi, farkli davraniglarda
farkli oreksin néronlari oldugunu gosterir. Bununla birlikte,
bagimliliga aracilik eden tim nérokimyasallar gibi, kotiiye
kullanilanilaglar dabu noropeptit sisteminin belirli bir bileseni
araciligryla etki edebilir. Oreksinin madde bagimliligindaki
roliinii, spesifik noroanatomik substratlarini ve reseptor
mekanizmalarini ¢6zmek i¢in daha ¢ok arastirma gereklidir.
Oreksin'in ilag dis1 6diillerdeki (yiyecek vs.) roliiniin daha
fazla analizi ile gesitli motive edici ve odiille ilgili davranislar
tizerindeki etkisini de anlamaya yardimci olacaktir (35).

Yapilan ¢aligmalar ve incelemeler sonucunda oreksin
sisteminin kokain, opioid, alkol ve diger bagimliliklarda
onemli bir rol oynadigini goriilmektedir. Oreksin reseptor
antagonistleri, 6zellikle secici oreksin reseptorii 1’ler (SORAL),
ilaca bagli kokain kaynakli kosullandirilmis yer tercihini
(CPP) azaltir ve bagimlilik yapan ilaglarin ve tekrarlamasinin
pekistirici ve motivasyonel ozelliklerini azaltir. Bagimlilik
yapan ilaglara maruz kalma, lateral hipotalamustaki (LH)
oreksin noronlarini aktive eder ve tegmental alan (VTA) ve
amigdalanin merkezi ¢ekirdegi (CeA) gibi oreksin néronu
projeksiyon yapan beyin bolgelerinde glutamaterjik veya
Gaba-Aminobutirik Asit (GABA) norotransmitteri olan
GABAerjik norotransmisyonu diizenler (38).

1.4. Depresyon ve Oreksin

Depresyon, kisinin giinlilk aktivitelerini stirdiiriirken
olumsuz diisiincelere sahip olmasi ile baslayan duygu
durum bozuklugu olarak tanimlanmaktadir (39). Depresif
bozukluklar; Yikict duygudurum diizensizligi bozuklugu,
Major depresif bozukluk, Kalic depresif bozukluk (distimi),
Premenstriiel disforik bozukluk ve bagka bir tibbi duruma
bagli depresif bozukluk seklinde siniflandirilmaktadir.
Depresif bozukluklarda goriilen genel bulgular tiziintii veya
sinirlilik halinin yanisirabireyin kigisel hayatini1 6nemli 6lgiide
etkileyen somatik ve bilissel degisikliklerdir (40). Depresyonda
goriilen semptomlar arasinda istah degisiklikleri, uykusuzluk,
yorgunluk, bozulmus karar verme yetisi ve intihar diisiincesi
sayllabilir (41). Stres, hipotalamus-hipofiz-adrenal (HPA)
aksinda, sempatik sinir sistemindeki bozulmalarin yaninda
fizyolojik ve psikolojik olumsuz sonuglara da sebep olur (42).
Depresyonun etiyolojisi ile ilgili yakin zamanda yapilan bir
calisma, genelde bilinen bir durumun aksine depresyonun
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sadece serotonin anormalliklerinden kaynaklanmadigini
gostermistir (43).

Oreksinlerin ~ HPA  aksmin  aktivasyonu  ve
dizenlenmesindeki 6nemli gorevleri yeni ¢alismalarla
kanitlanmistir. Oreksin sistemindeki bozulmalar sebebiyle
anormal stres reaktivitesi ortaya c¢ikabilmektedir (44).
Psikiyatrik hastaliklarin tedavisinde oreksin reseptorlerinin
antagonizmasi, tedavi edici olarak umut vermektedir.
Oreksin sisteminin stres reaktivitesi ve korku tepkilerindeki
onemi dustnildigiinde depresyon ve anksiyete tedavisinde
yeni yollar agabilir (45). Ancak su anda oreksin reseptor
antagonistlerin (ORA) antidepresan etkisine iliskin insan
caligmalarina iliskin veriler yetersizdir. Sadece cift reseptorlii
oreksin antagonistleri (DORA) filorexant ve se¢ici OX2R
antagonisti seltorexant etkileri incelenmistir (46). Yapilan
deneysel calismalarda DORA'lar, segici OX1R ve OX2R
antagonistleri incelenmistir. Segici OX1R antagonistlerinin
etkinliginin incelendigi bir ¢aliyjmada art arda dort giin
boyunca 5 dakikalik bir siirede kendisinden daha biiyiik ve
agresif bir farenin bulundugu bir ortamda muhafaza edilerek
Stres Alternatifler Modeli (SAM) olusturulmus ve farelerde
kagis veya kalma davranisi fenotiplenmistir. Intraserebral
olarak OXIR antagonisti uygulanan farelerde kagis
davranisinda artis gozlenirken, bagka bir ¢alismada depresif
davranislar tizerinde herhangi bir etkisi goriilmemistir. Yine
farkli bir calismada zorlu ytizme testi (FST) modeli olugturarak
OXI1R antagonistlerinin intraserebral enjeksiyonu ile etkisi
incelendiginde FST'deki davranisi degistirmedi fakat o
bolgeye oreksin-A enjeksiyonu da eklendiginde hareketsizlik
stiresini azaltarak antidepresan etkisi gozlenmistir (47,48).

Uykusuzluk tedavisinde anlamli ve etkin bir sekilde
kullanilan DORAlarin depresyon ve anksiyetede etkileri ¢ok
aydmlatilmis degildir (49). Yine de bu ilaglar duygudurum
bozukluklarinda gorilen bulgular: hafifletme amaciyla
umut vericidir. Caliymalarin birinde CO2’ye maruz birakilip
stres faktorii olusturulan farelerde oral olarak uygulanan
DORAlarin sosyal etkilesimi arttirdigr goriilmustir (50).
DORAlar uyku bozuklugu olan psikiyatrik hastalarda
depresyon ve anksiyetenin siddetini azaltmustir (51).
Uyku problemlerinin yaninda major depresif ve anksiyete
bozuklugu olan bir diyaliz hastasinin suvorexant ile tedavisi
sonrasinda ilging bir sekilde depresyon siddetinde artis
goriilerek celiskili sonuglar ortaya ¢ikmustir (52).

Oreksin mekanizmasi icinde OXR2nin stres etkeni
altindaki hayvanlarda gozlenen kaygili ve depresif bulgular
tzerinde diizenleyici etkilerinin farkedilmesinden dolay:
bu reseptoriin depresyon iizerinde etken faktor olabilecegi
dastntlda (53,54). Escape fareleri {zerinde yapilan
calismalarin birinde SAM modeli olusturuldugunda 1. ve
2. giinde tim farelerin kagma davranigi gosterdigi 3. giinde
OX2R antagonisti enjekte edilmesiyle farelerin yarisinda
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kagma davranis1 gozlenmemistir (54). Farelerde yapilan
diger calismada OX2R agonistinin (oreksin-A) intraserebral
enjeksiyonu sonucunda sosyal etkilesim testinde (SET) sosyal
kacinma davranislarinda azalmanin yaninda kuyruk askiya
alma testi (TST) ve FST sonuclarinda da hareketsizlikte
azalmalar  goriilmistiir.  Dolayisiyla  bu  davransslarla
anti-depresif olarak anlamlidir. Bunun yaninda OX2R
antagonizmasi, SETde kagma davranisinda artma; FST ve
TSTde hareketsizlikte artis gozlemlenerek depresif etkilerle
sonuglanmistir (55).

OX2R reseptor antagonisti olarak tanimlanan seltorexant
ile tedaviye devam edildiginde antidepresan etkisinin 28
gline kadar devam ettigi goriildii. Ayrica seltorexant'in diger
antidepresan etkenlerle birlikte tedavi plan1 olusturuldugunda
hastaligin iyilestigi ve etkin dozun 20 mg oldugu
distintilmistiir. Yapilan ¢alismalarla seltorexant kullaniminin
givenli oldugu kabul edilmektedir (56). Tim bu faktorler
OX2Rnin anksiyete ve depresyona yonelik kliniksel tedavi ve
farmakolojik arastirmalar i¢in 6nemli bir kaynak oldugunu
gostermektedir (47). Oreksinin uyku tizerindeki etkilerinin
yaninda depresyonda da yapilan ¢alismalar umut vericidir.
Ancak reseptorler ve etki mekanizmalar1 bakimindan daha
fazla caligmaya ihtiyag vardir.

1.5. Sizofreni ve Oreksin

Tarihte ilk olarak sizofreni ile ilgili bulgular Fransiz
psikiyatrist ~ Bénédict ~ Augustin  Morelin  sizofreni
semptomlarini gosteren hastalara erken demans olarak
isimlendirmesi ile goriilmistir. XIX. yiizyilda ¢ogunlukla
gencleri etkileyen nedeni bilinmeyen bazi hastalik
semptomlarinin incelenmeye baglamasiyla sizofreni kavrami
olusmaya baslamistir (57). Sizofreninin fizyopatolojisinde
serotonerjik, glutaminerjik ve dopaminerjik degisiklikler
gozlenmektedir (58). Sizofreni pozitif-negatif ve biligsel
semptomlarla etkisini gosteren norogelisimsel bir hastaliktir.
Pozitif semptomlar sanr1 ve haliisinasyonlar; negatif
semptomlar anhedonik davransslar; biligsel semptomlar
ise ogrenme, algilama ve davranis bozukluklari olarak
bilinmektedir (59).

Preforantal korteksin orta hat 6n talamus arasindaki
baglanti bozukluklar: insanlarda biligsel bozukluklara
sebebiyet vermektedir. Sizofreni hastalarinda bu boélgelerin
hasarlarina dair veriler manyetik rezonans (MR) ile
goriintiilenmistir. Oreksin A ve Oreksin B néropeptidlerinin
talamik orta hat intralaminar noronlar1 uyardigina dair
bilgiler mevcuttur.(60) Beynin 6diil mekanizmasinda etkili
oldugu distiniilen oreksinler ventral tegmental alan ve
ventro medial preforantal korteksi etkilemektedir. MSS bazi
norotransmitterleri de uyaran oreksinlerin seviyesindeki
diizensizlikler uyku, biligsel fonksiyonlar, dikkat ve istah
diizenini bozmaktadir (61). Yapilan bir ¢aliymada oreksin
uygulanan sicanlarda lokomotor aktivitelerinde artis oldugu



R. Ozen Koca ve ark.

HPA aksini etkiledigi belirtilmistir. Sizofreni hastalarinda
da dopaminerjik sistem ve HPA aksindaki hasardan dolay1
oreksin ile ilgili calismalar 6nemlidir (62).

Sizofreni hastalarinda ¢ok sik goriilen semptomlardan
biri uyku diizeninde bozulmalardir.  Narkolepsi olarak
tanimlanan uyku bozuklugu, giindiiz asir1 uyku olarak
bilinen bir semptomdur. Oreksin ile narkolepsi arasinda
¢ift yonla bir iliski vardir (63). Narkolepsi hastaliginda
uyku bozukluguna ek olarak haliisinasyonlarin goriilmesi
de hastaligin degerlendirilmesinde 6nem tasir. Narkolepsi
hastalarinda biligsel islev bozukluklar1 da bulunmaktadir.
Oreksin noronlarini aktive eden ilaglarin biligsel bozukluk
durumunu dizeltecegi ayni zaman da sizofrenide de
kullanilabilecegi diistintilmektedir (63).Oreksin ile sizofreni
hastaligi arasinda baglanti oldugunun disiiniilmesinin
sebeplerinden birisi de Oreksin Anin dopamin néronlariimn
aktivasyonunu arttirabilmesidir. Yapilan bazi ¢alismalar
da oreksin eksikliginin sebebiyet verdigi bilis ve dikkat
bozuklugunun cinsiyete bagli olarak degistigi de gozlenmistir
(58). Antipsikotik ila¢ alan kisilerin Oreksin A seviyelerini
artirdigina  yonelik ¢aligmalar mevcuttur (64). Sizofreni
tedavisinde kullanilan modafinil ilacinin oreksin etkisini
diizenleyerek psikomotor davransslari etkiledigi bulunmustur
(61).

Sizofreni ve oreksin iizerinde yapilan c¢alismalardan
elde edilen bilgilere gore oreksinerjik sistemin sizofreni
hastalarinin biligsel ve davranigsal bozuklugunu etkiledigi
goriilmektedir. Kesin bir sonuca varabilmek i¢in bu ikili
tizerinde daha fazla klinik ve deneysel ¢alismalar yapilmasi
gerekmektedir.

1.6. Epilepsi ve Oreksin

Diinya niifusunda yaklagik 50 milyon insan: etkileyen
epilepsi hastaligi serabral korteksteki noronlarin ani elektriksel
aktivasyonlar1 ile olusan duyusal, biligsel ve davranissal
bozulmalar ile karakterize bir sinir sistemi hastaligidir (65).
Epilepsi hastaliginda goriilen anormal desarjlar ve sinapslar
arasindaki bozulmus ileti, noronal kaybi etkileyecek ve bu da
ogrenme ve hafizada bozulmalara sebebiyet verecektir (66).
Kalict nobetlerle karakterize diinyada en yaygin goriilen bir
norolojik hastalik olan epilepsi yas, etnik koken, cinsiyet fark
etmeksizin ¢ok sayida bireyde bulunmaktadir. Disiik ve orta
gelirli tlkelerde epilepsi riski gelismis tilkelere gore daha
fazladir. Sanayilesmis iilkelerde yasayan bireylerin %10’unun
hayatlar1 boyunca 1 kez nobet gegirebilecekleri ve bunun %
3’tinitin de epilepsi hastaligi olmasi beklenmektedir (67).

2017 yihinda yayinlanan epilepsinin tani tirleri ve
siniflandirmast  hakkinda giincel veriler bulunmaktadir.
Epilepsi hastalarinin yasi, nobet tetikleyicileri, nébetlerin
stiresi ve norogoriintillemedeki spesifik bulgular siniflandirma
icin 6nemli tani kriterleridir.(68) Hastalarin tgcte biri i¢in
nobetin baslangi¢ yeri temporal lop olarak rapor edilmistir.
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Hipoksi ve kafa travmasi gibi sebeplerden dolay1 ortaya ¢ikan
temporal lop epilepsisi epileptik ilaglara en direngli tiir olarak
bilinmektedir (69).

Biligsel siireglerde etkili olan Oreksin 1 6grenme, hafiza ve
beynin 6diil mekanizmasini etkiledigi gibi nobetler ve epilepsi
tizerinde de fonksiyonlar: vardir. Yapilan bir ¢aligmada
hipokampusun CA1 bélgesine verilen oreksinin o bolgede
aktive olan Oreksin 1 néronlarindaki uyarilabilirligi artirdig
ve nobet olusumunu tesvik ettigi gozlenmistir (70). Uyku-
uyaniklik dongiisinii tesvik eden cesitli norotransmisyon
sistemleri vardir. Oreksin de uyaniklig1 tesvik etmektedir.
Hem kortikal hem de subkortikal bolgelerde bulunan
Oreksin uyku uyaniklik dengesinin diizenlenmesinde rol
oynamaktadir (71). Nobetlere karsi koruyuculugu ile bilinen
hizli g6z hareketleri olan REM uykusu oreksinerjik aktivite
kaybr ile de ortaya ¢ikmaktadir. Insanlar iizerinde yapilan bir
calismada yaklasik 2000 nébetin sadece % 1'lik kismi REM
doneminde gozlenmistir (72).

Epilepsi hastaliginin sebeplerinden birisi olan temporal
lop lezyonlarinin hastanin uyku ve uyaniklik diizenini
etkiledigi bilinmektedir. Epilepsi hastalarinda artan oreksin
seviyesi hastanin uykudan uyanikliga gecisini saglamaktadir.
Bu durum hastada uyku diizeninde bozukluklara sebebiyet
vermektedir (73). Epilepsi hastaliginin tanimlanmasinda
onemli bir parametre olan Oreksin A seviyesinin bilissel islev
bozuklugu olan hastalarda diisiis gosterdigi rapor edilmistir
(74). Deneysel epilepsi modeli ile yapilan bir ¢alismada ise
serabral kortekse oreksin verilmesi noébetlerin sikligini ve
siddetini arttirmustir (72).

Epilepsi ve oreksin iizerinde yapilan ¢alismalar 1s1ginda
oreksin reseptorlerinin uyku-uyaniklik dengesini etkiledigi
bilinmektedir. Oreksinin epilepside ¢ok yaygin goriilen uyku
diizeninde bozulma problemleriyle cift yonla bir iligkisi
oldugu belirtilmistir. Epilepsi ve oreksin ile ilgili yapilacak
detayli galigmalarin ile tedavi stratejilerine 11k tutacag:
distniilmektedir.

Calismamin kisitlamalari

Bu c¢alismanin geleneksel derleme olmasi nedeniyle
sistematik derleme/metaanaliz ¢alismalarinin sahip oldugu
sistemsel yaklasimi icermemesi ¢aliymanin kisitlanmasina
neden olmustur. Ayrica oreksin sisteminin ve noropsikiyatrik
hastaliklarin tek bir caligmada sistematik derleme/metaanaliz
olarak sunulmasinin miimkiin olmamasi da sinirlilik olarak

degerlendirilebilir.

SONUC

Oreksinler ~gida  aliminin  diizenlenmesi,  uyku
bozukluklar, bagimlilik, sizofreni, epilepsi, depresyon ve
anksiyete gibi noropsikiyatrik hastaliklarin fizyolojik ve
fizyopatolojik mekanizmalarinda 6nemli roller oynamaktadir.
Merkezi oreksin sisteminde oreksin A ve B ile bunlarin
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reseptorlerinin 6nemli bir diizenleyici oldugu bilinmektedir.
Oreksinl reseptorii genellikle merkesi sinir sistemindeki
beslenme, 0grenme ve hafizayla ilgili alanlarda, oreksin2
reseptorii ise uyku-uyanikligi kontrol eden bolgelerde daha
yogun bir dagilim gostermektedir. Bu durum oreksinlerin
ve reseptorlerin merkezi sinir sistemine entegre oldugunu
gostermesi bakimindan olduk¢a énemlidir. Bu entegrasyon
mekanizmasinin iyi bir sekilde anlasilmasi oreksinlerin
terapotik amagla daha yaygin kullanilmasini saglayabilir.
Oreksinlerin sadece noropsikiyatrik hastaliklarda degil
Parkinson ve Alzheimer gibi noérodejeneratif hastaliklarin
fizyopatolojisinde de 6nemli bir yeri vardir. Bu yiizden
her gegen giin yeni bir mekanizmasini daha iyi anlamay:
basardigimiz beyinde oreksinlerin kilit bir rol aldig1 ¢ok
agiktir. Beyindeki bu gibi gizemlerin ¢oziilmesinde gerek
hayvan gerekse insan ¢aligmasina ¢ok fazla ihtiyag vardir.
[leride yapilacak galismalarda iyi bir ¢caligma kurgusuyla bu
gizemin ¢oziilmesinin miimkiin olabilecegi unutulmamalidir.

Cikar Catigmasi: Calismada herhangi bir ¢ikar ¢atigmasi yoktur.

Finansal Cikar Catigmasi: Calismada herhangi bir finansal ¢ikar ¢atismast
yoktur.

Sorumlu Yazar: Z. Istk Solak Gormiis, Necmettin Erbakan
Universitesi, Tip Fakiiltesi, Fizyoloji AD, Konya, Tiirkiye

e-mail: igormus@gmail.com
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OZET

Orbital seliilit goz kiiresi disindaki yag ve kas dokularini igeren ciddi bir enfeksiyondur. Preseptal seliilit ise
g6z kapaginin 6n kismindaki dokularin genellikle hafif seyreden enfeksiyonudur. Her iki klinik durumda
g6z agris1, goz kapaginda sisme ve eriteme neden olabileceginden birbiriyle karigtirilabilse de klinik
etkileri ¢ok farklidir. Preseptal seliilit nadiren ciddi komplikasyonlara yol agan hafif bir rahatsizliktir, oysa
orbital seliilit gorme kaybina ve hatta yagam kaybina neden olabilir. ki hastalikta da altta yatan en sik
neden yakin dokulardaki enfeksiyonlarin (akut siniizit vb.) komsuluk yoluyla orbitaya yayilmasidir. Orbital
seliilitin en 6nemli ve ciddi komplikasyonlarindan birisi de orbital apsedir. Klinik bulgular ve radyolojik
tetkikler ile orbital apse tespit edildiginde vakit kaybetmeden intravenoz genis spektrumlu antibiyotik
tedavisi ve acil cerrahi miidahale gerekmektedir. Bu yazimizda, preseptal seliilitten orbital seliilite ve orbital
apseye ilerleyen ve cerrahi tedavi gerektiren bir olguyu sunacagiz. Sonug olarak, orbital enfeksiyonlarda
tedaviye yanit alinamiyorsa ciddi komplikasyonlar (orbital apse vb.) akla gelmelidir. Hizlica radyolojik
goriintiilemelerle ayirici tani yapilmalidir. Gerekiyorsa cerrahi miidahale yapilmalidir. Hastalik tedavisi,
pediatri, g6z hastaliklar1 ve kulak burun bogaz brangslarinin ortak goérisleriyle multidisipliner olarak
planlanmali ve takip edilmelidir.

Anahtar Kelimeler: Orbital abse, preseptal seliilit, orbital selilit
ABSTRACT

Orbital cellulitis is a serious infection of the fat and muscle tissue outside the eyeball. Preseptal cellulitis is
a generally mild infection of the tissues in the front of the eyelid. Although both conditions can cause eye
pain, eyelid swelling and erythema, they can be confused with each other, but their clinical effects are very
different. Preseptal cellulitis is a mild condition that rarely leads to serious complications, whereas orbital
cellulitis can cause vision loss and even death. The most common underlying cause of both conditions
is the spread of infection from nearby tissues (acute sinusitis, etc.) to the orbit through the surrounding
tissues. One of the most important and serious complications of orbital cellulitis is orbital abscess. When
orbital abscess is detected by clinical findings and radiologic examinations, intravenous broad-spectrum
antibiotic treatment and emergency surgical intervention are required immediately. In this article, we
will present a case that progressed from preseptal cellulitis to orbital cellulitis and orbital abscess and
required surgical treatment. In conclusion, if there is no response to treatment in orbital infections, serious
complications (orbital abscess, etc.) should be considered. Differential diagnosis should be made quickly
with radiologic imaging. If necessary, surgery should be performed. Management of the disease should be
planned and followed in a multidisciplinary manner with joint opinions from pediatrics, ophthalmology
and otolaryngology branches.

Key words: Preseptal cellulitis,orbital abscess,orbital cellulitis
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INTRODUCTION

Preseptal cellulitis (periorbital cellulitis) can occur at any
age, but is particularly common in the pediatric population
(1). Some studies show a mortality rate of 5% to 25% for
preseptal or orbital cellulitis with intracranial complications
(2). Although it is most commonly considered a complication
of sinus infection, clinical conditions such as local trauma,
sepsis, spread of local infection, and insect bites may also be
involved in the etiology (3).

Preseptal cellulitis is an infection of the anterior part of
the palpebrae. Orbital cellulitis is an infection of the tissues
surrounding the orbit (4). Preseptal and orbital cellulitis are
two clinical entities that require differential diagnosis in terms
of ocular pain, hyperemia, and swelling. Preseptal cellulitis is
a condition that usually does not cause serious complications
and responds well to medical treatment. However, orbital
cellulitis can lead to loss of vision and mortality. Orbital
cellulitis can be differentiated from preseptal cellulitis by
clinical features (ophthalmoplegia, eye movements, pain and
proptosis) and imaging methods.

Staphylococcus aureus, S. pneumoniae, other streptococci
and anaerobes are commonly implicated in the etiology of
preseptal cellulitis. Evaluation of the orbit and paranasal
sinuses with computed tomography (CT) or magnetic
resonance imaging (MRI) is useful to differentiating preseptal
and orbital cellulitis. Imaging is also indicated in patients
with suspected preseptal cellulitis who have significant eyelid
swelling, fever and leukocytosis or whose infection does not
improve after 24 to 48 hours of appropriate antibiotics. If the
diagnosis of orbital cellulitis/abscess is confirmed, surgical
drainage may be required (5).

Here, the treatment process of a patient who was diagnosed
with preseptal cellulitis in another center and failed to improve
despite intravenous antibiotic treatment will be discussed.

CASE REPORT

A 14-month-old girl, previously completely healthy, was
admitted to our clinic with erythema and swelling of the
right eye of 20 days duration. The patient's history revealed
that she had been hospitalized for 15 days in another center
one month ago with the diagnosis of preseptal cellulitis, but
she applied to our center because she did not benefit from
the treatment. The patient's medical history and family
history were unremarkable. Vital signs were stable. Ocular
examination revealed normal pupillary reflexes in both eyes
and proptosis in the right eye. Conjunctival examination of
the right eye was normal, but there was chemosis, lid edema,
hyperemia, and exophthalmos. Examination of the left eye
was normal. Bilateral optic nerve head and macula were
normal. Erythrocyte sedimentation rate was 85 mm/h (0-
20 mm/h), C-reactive protein level was 163 mg/dl (0-5 mg/
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Figure 1. Paranasal sinus tomography was performed on
the patient and showed no sinus aeration on the right
side.

dl), white blood cell count was 12300/uL, (4000-10000/uL)
neutrophil count was 9100/uL, and other laboratory tests
were within normal limits. Paranasal sinus tomography was
performed on the patient and showed no sinus aeration on
the right side (Figure 1). Orbital MRI was performed for
differential diagnosis.

Contrast-enhanced orbital MRI; thickening was observed
in the periorbital area on the right side due to diftuse soft tissue
edema in the subcutaneous soft tissues anteriorly. On contrast-

Figure 2. Magnetic resonance with contrast T2 sequence,
an abscess lesion of soft tissue formation with cystic
nature in the center with contrast enhancement in the

periphery.
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Figure 3. Magnetic resonance with contrast T2 sequence,
thickening and enhancement due to significant
inflammation in the postseptal area and preseptal area
in the extraconal fat tissues around the globe tissues
anteriorly.

enhanced examination in the superior part of the globe, an
abscess lesion of soft tissue formation with cystic nature in the
center with contrast enhancement in the periphery (Figure 2),
thickening and enhancement due to significant inflammation
in the postseptal area and preseptal area in the extraconal fat
tissues around the globe, and thickening of soft tissue in the
right frontal region at the level of inflammation were detected
(Figure 3). No significant parenchymal lesion was observed in
the cerebral area.

Abscess drainage was performed by the otolaryngology
department on the 7th day of the patient's hospitalization.
The patient was treated with meropenem seven days before
the procedure and seven days after the procedure. Acute phase
reactant levels decreased. The patient's ocular examination
returned to normal. The patient was discharged with recovery.

DISCUSSION

The most important factor in determining the clinic for
orbital infections is the anatomic region of infection. Preseptal
cellulitis is an infection of the eyelid and surrounding tissues,
and orbital abscess/cellulitis is an infection of the tissues
surrounding the orbit.

Orbital cellulitis is more common in children than in
adults, and it occurs more frequently between the ages of 10
months and 18 years (6,7). Our case was a completely healthy
14-month-old child.

Clinical manifestations such as decreased visual acuity,

32

orbital pain, proptosis, chemosis, and limitation of eye
movements are seen in orbital cellulitis. Fever and leukocytosis
are often associated. In severe infections, subperiosteal
abscess and orbital abscess may occur (6). In our case, there
was redness, swelling of the eye, and acute phase elevation,
which increased despite antibiotic treatment.

Thrombosis in the cavernous sinus due to the anastomosis
of the orbital venous system with the cranial venous
system through valveless vessels; cerebral abscess and
meningitis development due to anatomical proximity are
feared complications of orbital cellulitis, which increase
morbidity and may cause mortality. In our case, intracranial
complications were not considered because of the absence
of nuchal rigidity and meningeal irritation findings in the
physical examination, and the neurological examination was
normal. In addition, there were no imaging findings suggestive
of intracranial spread.

Orbital infections usually occur as a complication of
rhinosinusitis (8,9). In ethmoidal sinusitis in children,
infectious material can easily spread from the lamina
papyracea and ethmoidal air spaces to the subperiorbital
space. Orbital cellulitis may also develop as a result of local
spread of infection to tissues around the orbit, hematogenous
spread, direct inoculation from trauma or surgery, and dental
infections. In our case, the computed tomography performed
did not show any ventilation of the right maxillary sinus. This
situation was interpreted in favor of antecedent rhinosinusitis.

Streptococcus species, S. aureus, H. influenzae type
b, Pseudomonas spp, Klebsiella spp, E. Corredens and
Enterococcus spp play a role in the etiology of orbital cellulitis
(10). Mucor and Aspergillus species from fungal pathogens
should be considered as pathogens in immunosuppressed
patients (11). However, it is not always possible to identify the
pathogen in patient cultures. In our case, there was no growth
in the abscess drainage culture.

Contrast-enhanced CT is the most commonly used
imaging modality for the follow-up of periorbital infections in
terms of complication development (3,12). CT has superiority
in showing bone details. CT imaging is recommended
prior to treatment planning in patients whose visual acuity
cannot be assessed (citation). MRI is superior in evaluating
soft tissues. It is very useful in the differential diagnosis of
cavernous sinus thrombosis and cerebral abscess. In addition,
MRI may be preferred over CT to avoid cumulative radiation
damage in pediatric patients who undergo frequent follow-up
(12). In our case, imaging modalities were used in addition
to clinical differential diagnosis. First, the patient underwent
computed tomography and then magnetic resonance
imaging. The diagnosis of orbital abscess/cellulitis was made
based on the data obtained from the imaging techniques.
In the case of subperiosteal or orbital abscess development,
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surgical drainage is the treatment of choice. Garcia et al
(13,14) reported that medical treatment was more effective
than drainage for medially located, small, and nonsecondary
abscesses in cases under nine years of age. Studies have
suggested that in children younger than nine years of age, the
proliferation of anaerobic flora is prevented and spontaneous
drainage is facilitated due to wider sinus ostia and better sinus
aeration. In addition, Siedek et al (15) performed surgical
drainage in 90% of patients diagnosed with abscess. In our
case, the presumptive diagnosis of orbital abscess/cellulitis was
considered due to the lack of clinical response despite long-
term medical treatment. After this diagnosis was confirmed
by imaging studies, the decision for surgical treatment of the
patient was made jointly with the otolaryngology department.
After surgical treatment, medical treatment was continued
and the patient was discharged with full recovery (12).

CONCLUSION

Orbital cellulitis is an urgent condition that requires
prompt treatment and close follow-up for the development
of complications. Treatment should be planned with the
consensus of ophthalmology, otolaryngology, and pediatrics.
The diagnosis of orbital cellulitis/abscess should be considered
and differential diagnosis should be made with imaging in
cases that do not respond to medical treatment, fail to achieve
clinical improvement, and have persistent elevation of acute
phase reactants despite treatment.

A review of the literature shows that the need for surgical
treatment in patients with orbital cellulitis reaches 30%.
Therefore, it is critical to be careful in the follow-up of orbital
infections against the occurrence of complications and to
prevent the progression of the disease by early diagnosis
and treatment. Our aim in presenting this case is to raise
awareness.

Cikar Catigmasi: Calismada herhangi bir ¢ikar ¢atigmasi yoktur.

Finansal Cikar Catismasi: Calismada herhangi bir finansal ¢ikar ¢atismasi
yoktur.
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OZET

Spontan spinal epidural apse (SEA) nadir goriilen ancak potansiyel olarak 6liimciil ve sarsici bir enfeksiyon
hastaligidir. Genellikle SEA igin tedavi stratejisi antibiyotik ve cerrahi dekompresyondur. Bu yazida
servikotorasik bolge yerlesimli bir SEA sunulmus ve nérolojik fonksiyonel iyilesme i¢in dogru tani ve
cerrahi zamanlamanin 6nemi vurgulanmistir. Hastanemiz acil servisine kol ve bacaklarda ilerleyici
giigsiizliik sikayeti ile bagvuran 65 yasinda bir kadin hasta sunuldu. Hasta acil bagvuruda kuadriplejikti ve
hemen sonra spontan solunum durmustu. Kraniyospinal aks manyetik rezonans goriintillemede C4-Th2
seviyesinde omurilige belirgin basi yapan ekstradural lezyon saptandi. Hasta sol C5-Th1 hemilaminektomi
ile ameliyat edildi ve epidural bosluktan piiy bosaltildi. Abse kiiltiiriinde staphylococcus aureus iredi.
Uygun antibiyoterapi verildi. Ameliyat sonras: spontan solunumu baglayan hastanin kuadriplejisinde kismi
diizelme izlendi ve ameliyat sonrasi erken donemde 4/5 iist ve 2/5 alt ekstremite kuadriparezisi saglandi.
Spinal epidural abse nadir goriilen bir hastaliktir. SEA'nin dogru tanisindaki gecikmeler geri dontisiimsiiz
norolojik defisitlere neden olabilir ve potansiyel olarak olimciil olabilir. SEA hastalarinda siiphe ve
ayrintili 6yki, fizik ve nérolojik muayene ile dikkatli klinik degerlendirme esastir.

Anahtar Kelimeler: Spinal Epidural Abse, Spinal Enfeksiyon, Cerrahi Dekompresyon
ABSTRACT

Spontaneous spinal epidural abscess (SEA) is an uncommon but potentially fatal and shattering infectious
disease. Generally treatment strategy for SEA is antibiotics and surgical decompression. In this report
we present a SEA which was located at cervicothoracic region and highlight the importance of correct
diagnosis and surgical timing for neurological functional recovery. We report a 65-year-old woman who
presented to the emergency department of our hospital with progressive weakness in the arms and legs.
The patient's spontaneous breathing had stopped immediately after the emergency admission and she was
comatose with quadriplegia. Craniospinal axis magnetic resonance imaging revealed an extradural lesion
at the C4-Th2 level with significant compression of the spinal cord. The patient was operated with left
C5-Thl hemilaminectomy and epidural abscess was drained. Staphylococccus aeureus was grown in the
abscess culture. Appropriate antibiotherapy was given. Spontaneous breathing started after the operation
and quadriplegia partially recorved and 4/5 upper and 2/5 lower extremity quadriparesis was achieved
in the early postoperative period. Spinal epidural abscess is a rare disease. Delays in correct diagnosis of
SEA might be cause irreversible neurological deficits and potentially fatal. Suspicion and careful clinical
evaluation with detailed history and physical and neurological examination is essential in SEA patients.

Key words: Spinal Epidural Abscess, Spinal Infections, Surgical Decompression

INTRODUCTION

Spinal epidural abscess ( SEA) is a rarely seen clinical entity with 0.2-2/10000 incidence
per/ year (1). Spinal epidural abscess generally occurs with hematogenous spreading or
directly invasion from adjacent structures. Generally a predisposing factor like previous
surgery, epidural anesthesia or osteomyelitis is to be found (2,3). Intravenous drug usage,
corticosteroids, alcoholism, diabetes mellitus and immune deficiency are risk factors for
SEA (2). Spinal epidural abscess sometime cause dangerous life-threatening conditions.
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Progressive neurological deficits may result from direct spinal
cord compression, vascular injury, or radicular compression

(4).

CASE REPORT

A 65-year-old woman with a known history of diabetes
mellitus and hypertension presented to the emergency
department of our hospital with the complaint of progressive
weakness in the arms and legs. The patient's spontaneous
breathing stopped immediately after the emergency
admission. The patient was intubated. The patient has no
spontaneous respiration and was breathing with a mechanical
ventilator. The patient had no motor response to painful
stimuli and was evaluated as quadriplegic. Bilateral babinski
reflex was positive. The patient had no nuchal rigidity and
Kerning and Brudzenski findings were absent. Complete
blood count revealed 14.000/mm3 leucocytes. CRP was 34
mg/dl and erithrocyte sedimentation rate was 72 mm/hour.
The patient was intubated and taken for imaging under
emergency conditions. Craniocervical magnetic resonance
imaging (MRI) revealed a lesion with spinal cord compression
at the C4-Th2 level. The lesion was epidural localised (Figure
1).

The patient was operated with left C5-Thl
haemilaminectomy via posterior approach and epidural
abscess was drained. Staphylococccus aeureus was grown in
the abscess culture. Appropriate antibiotherapy was given.
The postoperative period was uneventful. Spontaneous
breathing of the patient was started after the operation. The
patient's quadriplegia partially recorved and 4/5 upper and
2/5 lower extremity quadriparesis was achieved in the early
postoperative period. After the patient was extubated, it
was learnt that there was no complaint of neck pain in the
preoperative period. No abscess was observed in the control
MRI of the patient. (Figure 2).

Figure 1 A. T2 weighted sagittal MRI shows spinal
epidural abscess at C4-T2 level.

Figure 1 B. T2 weighted axial MRI shows spinal epidural
abscess at C6 level.
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Figure 2. Postoperative sagittal and axial T2 weighted
images shows central hyperintense signal at C6-7 level.
There is no residual abscess can be seen.

DISCUSSION

Spinal epidural abscess is first reported by Morgagni in
1796 (5) . Huesner described the clinical findings, treatment
and outcome of SEA in 1948 (6). The SEA following spinal
surgery is a well known complication. Most of the patients
with SEA is associated with a disease such as diabetes mellitus,
AIDS, chronic renal failure, cancer, cirrhosis or condition that
suppress the immune system (e.g. alcoholism, I.V. drug abuse,
trauma). Diabetes mellitus (DM) is the most common disease
as a factor in 18-54% of cases. I.V. drug abuse 7-40% and
remote infections 7-44% are the other common factors that
associated with spinal epidural abscess (7). Only 10-20% of
patients have no predisposing factor. We observed our patient
had DM. The neurological deficit might develop in hours or
even in months due to compressive effect of epidural abscess
or ischemia. The exact mechanism of how an epidural abscess
causes spinal cord damage is still unclear. In some reports, the
cause of functional deficits was reported to be toxic effects due
to the inflammatory process (8)

Radiological studies are very important in diagnosis
of SEA. Unfortunately, plain radiographs and CT have
limited value. This condition is easily demonstrated with
a MRI study. There are two basic patterns of enhancement
of SEA described. The one with no liquid collection is only
granulomatous tissues are observed as a solid mass with
homogenous or heterogeneous contrast enhancement
suggestive of phlegmonous stage. In the other form, there is
a mass with circumferential contrast enhancement within
liquid infection (9). The treatment mostly depends on early
surgical decompression and prolonged antibiotic therapy.
On the other hand, conservative therapy might be applied
as the sole management in carefully selected patients. Savage
et al reported 83% good or excellent outcome with only
medical treatment. However, it was concluded that 19% of
the medically treated patients showed a severe neurological
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deterioration while under appropriate antibiotic therapy.

In the past, the treatment modality for SEA was only
antibiotherapy, but recently, a combination of surgical
treatment and antibiotherapy 1is preferred. Surgical
treatment is recommended especially in cases with spinal
instability, pathologic fractures and progressive neurologic
symptoms. In the literature, surgical treatment ranges from
interlaminar approach to spinal instrumentation. While
some authors recommend laminectomy/hemilaminectomy
(10), Hadjipavlou et al. reported that patients who underwent
anterior decompression and posterior stabilization had better
results than patients who underwent only laminectomy (11).
In our case, neurologic deficit and spontaneous respiratory
arrest led to urgent surgical treatment and surgical treatment
and antibiotherapy were performed together.

The advances in radiology and treatment strategies
significantly decreased the mortality of epidural abscess.
Cervical SEA has significantly higher mortality rate 38%,
compared to other spinal regions.

CONCLUSION

Spontaneous cervicothoracic epidural abscess is a
uncommon problem that is associated with a significant
mortality and morbidity. The key to a favourable outcome is
early diagnosis and immediate surgical decompression.

Cikar Catismasi: Calismada herhangi bir ¢ikar ¢atismasi yoktur.

Finansal Cikar Catigmasi: Calismada herhangi bir finansal ¢ikar ¢atismasi
yoktur.

Sorumlu Yazar: Gulsum Arslan Karagoz, Necmettin Erbakan
University, Faculty of Medicine, Department of Neurosurgery,
Konya, Tirkiye

e-mail: drgulsumarslan96@gmail.com
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OZET

Deprem sonrasi binalarin yikilmasi ile 6zellikle saglik hizmetleri veren kurumlarin islevini kaybetmesi
problemleri daha da artirmaktadir. Hastanelerin tahliye edilmesinin ardindan tam tesekkillii birimler
kurularak saglik hizmeti devam etmelidir.

Anahtar Kelimeler: Deprem, sahra hastaneleri, isbirligi

ABSTRACT

After the collapse of the buildings after the earthquake, the loss of function of the institutions providing
health services increases the problems even more.After the evacuation of hospitals, health services should

continue by establishing full-fledged units.

Key words: Earthquake, field hospitals, cooperation

GIRIiS

Deprem sonrasi binalarin yikilmasi sonrasi 6zellikle saglik hizmetleri veren kurumlarin
islevini kaybetmesi problemleri daha da artirmaktadir. Hastanelerin tahliye edilmesi sonrasi
tam tesekkillti birimlerin kurularak saglik hizmeti devam etmelidir. Bolgede bulunan
diger hastanelerdeki biiyiik yikim nedeniyle Hatay Mustafa Kemal Universitesi Aragtirma
Hastanesi depremin ilk saatlerinden itibaren aktif olarak calist1.

6 Subat 2023 deki 7,7 siddetindeki ilk depremin ardindan 20 Subat 2023 tarihinde
meydana gelen 6,5 siddetindeki deprem nedeniyle hastane tedbir amagl tahliye edildi. tirkiye
Cumbhuriyeti Saglik Bakanlig tarafindan kara, hava ve deniz yolu ile hastalarin tahliyesi
saglandi. Saglik bakiminin devam etmesi amaciyla 11 ili ilgilendiren deprem boélgesinde ilk
planda 28 iilke tarafindan 30 sahra hastanesi kurulurken bu say1 bir ay ierisinde 77 ye ulast1
(1,2).

Bu sahra hastanelerinden biri de Amerika Birlesik Devletleri (ABD) Hava ve Deniz
kuvvetleri personelince Hatay Saglik Uygulama ve Arastirma Hastanesinin bahgesinekuruldu.
Hatay Mustafa Kemal Universitesine devredilen 20 ¢adirdan olugan sahra hastanesinde iki
operasyon odasi, 751 servis, 251 yogun bakim olan 100 yatak mevcuttu (Resim1-4).

Hastane biinyesinde acil miidahale alani, poliklinik alani, travma alani, kardiyoloji,
noroloji, radyoloji tinitesi ve laboratuar tiniteleri takip amagl servis ve yogun bakim imkani
bulunmaktaydi. Ayrica ultrasonografi cihazi, EKG, solunum cihazi ve diger malzemeler ile
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hasta hizmeti sunulmaktaydi. (Resim 5-8) Merkez ve ¢evre
ilgelerden giinliik 400 civar ayaktan hasta kabul edilmekteydi.
Bu hastalarin ortalama 50 si travma, 30’u ¢ocuk, 20’si kadin
dogum seklindeydi. Tomografi ve ileri tetkik gerektiren
hastalar sevk edildi.

Ozveri ile calisan akademik-idari birimler, hekim,
hemsire, teknik ekip ve bilgi islem personeli ile bolge halkina
ve depremzede yakinlarina saglik hizmeti sunumunda kalict
binalarin ingasi saglanana kadarhizmet vermeye devam
etmistir.

Sekil 1-4. ABD Sahra hastanesi dis-i¢ goriniim
(Fotograflar Dr. Alper Taskin arsivinden alinmistir)

Sekil 5-8. ABD Sahra hastanesi miidahale alanlar:
(Fotograflar Dr. Alper Tagkin argivinden alinmigtir)
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Dilegimiz bu acilarin tekrar yasanmamasidir.  Sahra
hastaneleri alinacak tedbirlerle depremin ilk saatlerinde
vakit kaybedilmeden kurulmas: planlanmal, acil miidahale
odalari, laboratuvar, goriintiileme ve ameliyathane tiniteleri
mutlak olmali gerekli ekip ve ekipman temin edilmelidir.

Cikar Catismasi: Calismada herhangi bir ¢ikar ¢atismasi yoktur.

Finansal Cikar Catigmasi: Calismada herhangi bir finansal ¢ikar catismast
yoktur.

Sorumlu Yazar: Ali Karakus, Hatay Mustafa Kemal Universitesi,
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