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Acil servise basvuran migren hastalarinin ozurlilik, anksiyete ve
depresyon oranlarinin belirlenmesi

Determination of disability, anxiety and depression rates of migraine
patients admitted to emergency department

Senol ARSLAN*{@], Orhan DELICE@

Saglik Bakanhgi Universitesi Erzurum Bélge Egitim ve Arastirma Hastanesi, Acil Servis, Erzurum/
Turkiye.

Oz
Amag: Calismamizin amacini acil servise basvuran migren hastalar ile saglikli kontrol grubu arasindaki anksiyete,

depresyon ve ozirlilik oranlarinin belirti dizeylerinin karsilastiriimasi ve bu diizeylerin hastalik stiresi ve atak sikligi ile
iliskisinin incelenmesi olarak belirledik.

Gereg ve Yontemler: Migren tipi bas agrisi olan hastalara Hastane anksiyete ve depresyon 6lcedi (HAD) ve Migren
Oziirlilik Degerlendirme Olcegi (MIDAS) kullanilarak hazirlanmis olan form dolduruldu. Kontrol grubuna ise Hastane
anksiyete ve depresyon 6lcedi dolduruldu. Daha sonrasinda bu hastalarin ve kontrol grubunun anksiyete, depresyon ve
ozurltlik oranlari tespit edilip demografik verilerle beraber karsilastirmalar yapildi.

Bulgular: Calismamizda cinsiyet ve atak sikligi ile midas skorlari arasinda anlaml pozitif bir iliski bulunmustur. Deney ve
kontrol grubunda, anksiyete ile depresyon agisindan anlamli bir farkhlik olup olmadigina bakilmis olup, analiz sonucunda,
0.00 anlamlilik seviyesinde, bagimsiz degiskenin hem anksiyetehem de depresyon icin etkisi istatistiksel olarak anlamli
bulunmustur. Deney grubunda anksiyete, depresyon ve Midas skorlari kendi aralarinda degerlendirildi. Analizsonucunda,
Midas ile anksiyete ve depresyon arasinda pozitif bir iliski bulunmustur. Deney ve kontrol grubunda depresyon ve anksiyete
arasindaki iliskiye bakildi. Analiz sonucunda; Her iki grupta da depresyon ve anksiyete arasinda 0.00 diizeyinde pozitifi
anlamli bir iliski bulunmustur.

Sonug¢: Migreni olan hastalarin depresyon ve anksiyetelerini kontrol edersek, bu hastalarin hayat standartlarini artirip
migrenden kaynaklanan 6zirlilik oranlarini azaltacagimizi distiniyoruz. Bu nedenle migren tanisi olan hastalarin
psikiyatrik komorbiditeler acisindan mutlaka sorgulanmasi ve bu hastalar icin multidisipliner bir yaklasim modeli
sergilenmesi gerektigini disinmekteyiz.

Anahtar kelimeler: migren; anksiyete; depresyon
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ARSLAN ve ark.
I Migren ile 6zurlulik, anksiyete ve depresyon iliskisi

Abstract

Aim: The aim of our study was to compare the symptom levels of anxiety, depression and disability rates between migraine
patients and the healthy control group presenting to the emergency department, and to investigate the relationship
between these levels and duration of disease.

Material and Methods: Patients with migraine headache were filled in the form prepared using the Hospital Anxiety and
Depression Scale (HAD) and the Migraine Disability Assessment Scale (MIDAS). The hospital anxiety and depression scale
was filled in the control group. Then, anxiety, depression and disability rates of these patients and control group were
determined and comparisons were made with demographic data.

Results: In our study, a significant positive relationship was found between sex and attack frequency and midas scores.
In the experimental and control groups, a positive significant correlation was found between the levels of anxiety and
depression at the level of 0.00. In the experimental group, anxiety, depression and Midas scores were evaluated. As a result
of the analysis, a positive relationship was found between Midas and anxiety and depression. The relationship between
depression and anxiety was examined in the experimental and control groups. As a result of the analysis; In both groups,
a positive correlation was found between depression and anxiety at a level of 0.00.

Conclusion: If we control the depression and anxiety of patients with migraine, we believe that we will increase the living
standards of these patients and decrease the disability rates caused by migraine. Therefore, we think that patients with
migraine should be questioned in terms of psychiatric comorbidities and a multidisciplinary approach model should be

exhibited for these patients.

Keywords: migraine; anxiety; depression

Giris

Bas agrisi toplumda sik goriilen énemli bir saglik sorunudur.
Primer bas agrilan icinden sik gorulenleri gerilim tipi bas
agrisi ve migrendir [1,2]. Migren genetik, hormonal, cevresel,
diyet, uyku ve her bireyde farkli psikolojik durumlarin eslik
ettigi cok faktorllii biyodavranissal bir hastalik olarak bilinir [3].
Toplumlarda %12-18 goriilme sikhgi olan migren, 6zirltlik ve
performans kaybina sebep olan ciddi bir halk saghgi sorunudur
[1,2].Migren siklikla kardiyovaskiler, norolojik ve psikiyatrik
bozukluklarile beraber gorulebilmektedir [4]. Normal
poptlasyona gére migren hastalarindaanksiyete ve depresyon
stk gorilen psikiyatrik rahatsizliklardir. Bu duygu-durum
bozukluklarida migren hastalarinin tedavisini glclestirip
hayat kalitesini olumsuz anlamda etkiler [5,6]. Depresyon ve
anksiyete gibi durumlar migren hastalarinda atak sikligini
artirabilir ve hastaligin kroniklesmesine neden olabilir [7,8].
Aurali migren ile aurasiz migrenlileri karsilastiran calismalar,
psikiyatrik bozukluklarin aurali migreni olan hastalarda daha
stk oldugunu gostermistir [9]. Migren ile depresyon arasindaki
bu iliski iki taraflidir. Yani depresyon hastalarinda migrenin
ortaya ¢ikma riski; depresyonu olmayan kisilere gore (¢ kat
daha fazladir. Benzer sekilde migreni olan hastalarda da
depresyonun ortaya ¢ikma riski, migreni olmayanlardan Ug kat

daha fazladir [10].

Migren hastalarinda ortaya ¢ikan o6zirliluk, anksiyete

ve depresyon gibi durumlar hastalar tarafindan ifade

edilemeyebilir, bazen de klinisyenler tarafindan sorgulanmaz.
Bundan dolay1 migrenin tedavisi eksik ve yetersiz kalmaktadir.
Tedavideki bu eksikligin en 6nemli nedeni olarak; ¢odu
migren hastasinin tani aldiktan sonra rutin kontrollerini
yaptirmayip sadece migren ataklari sirasinda analjezi icin
acil servise basvurmalari, gosterilebilir. Sonug¢ olarak migren
bircok acidan ele alinip tedavi edilmelidir.Calismamizin
amacini acil servise basvuran migren hastalarinda 6zurlilik,
anksiyete ve depresyon belirti diizeylerinin kontrol grubu ve
migren alt gruplari (aurali ve aurasiz) ile karsilastiriimasi ve
bu dizeylerin migren atak sikhidi ve hastalik siresi ile olan
iliskisinin arastirnlmasi olarak belirledik. Boylelikle migren
hastalarina multidisipliner bir yaklasim modeli sergilenerek
yasam kalitesinde artis, 6zurlulik oranlarinda azalma olacagini
disinmekteyiz.

Yontemler

Bu arastirma Erzurum Bolge Egitim Arastirma Hastanesi Acil
Tip kliniginde migren hastalarinda kesitsel tipte tanimlayici
bir arastirma olarak yapilmistir. Yerel Etik Kurul onayi (Karar
No 2019/02-25) alinmistir ve 1964 Helsinki Bildirgesi'nde
ve daha sonraki degisikliklerinde belirtilen etik standartlara
uygun olarak gerceklestirilmistir. Calismadan once tim alt
gruplardan bilgilendirilmis onam alindi.Calismaya kayith tim
hastalar Subat ile Mayis 2019 arasinda Acil Servisimize ardisik
olarak basvurdu. Calismaya migren tanisi olan 100 hasta,
cinsiyet ve yasa gore hasta olgularla eslestirilen 100 saglikli
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gondlla aldik.Calismaya Uluslararasi Bas Agrisi Toplulugu’'nun
tani kriterlerine gore daha 6nceden bir norolog tarafindan
migren tanisi konulmus yetiskin (18 yas Ustl) hastalar ile
kontrol grubu olarak saglkli gondlliler dahil edildi. Sekonder
bas agnsi olan vakalar (Hipertansiyonu, kafa travmasi vb...
), gebe ve emziren kadinlar ile 18 yas altindaki hastalar
calisma disi birakildi. Ayrica daha once bir serebral kanama,
serebrovaskiiler olay, gecici iskemik atak, hemorajik enfarktds,
beyin travmasi, enflamatuar veya enfeksiyoz hastalik, timor,
hematolojik bozukluk, otoimmiin bozukluk, hepatik veya
bobrek hastaligl, hiper veya hipotiroidi rahatsizliklar ve
koopere olmayan hastalar calisma disi birakildi.Arastirmaya
dahil edilen hastalar icin olusturulan formda demografik ve
klinik verileri sunlar icermistir: yas, cinsiyet, egitim seviyesi,
0zgecmis (anksiyete, depresyon 6ykiisi), ates, nabiz, tansiyon
arteriyel, bas agnisi icin ila¢ kullanimi, bas agrisinin siddeti
(Ulusal agn skalasi 6lcegi kullanilarak 6l¢ildd), migren igin
profilaksi alip almadigi, atak sikhigi, hastaligin siresi ve bas
agrnisinin tipi (aural yada aurasiz migren ). Ayrica bu formda
ozurlulik orani ile anksiyete ve depresyonu ol¢gmek icin
Olceklere yer verildi. Hastalardan anket seklinde hazirlanan
Olcekleri doldurmasi istenildi. Hastalar bu olcekleri agrisiz
dénemlerinde doldurdu. Olcek olarak; Hastane anksiyete ve
depresyon 6lcegi (HADO) ve Migren Oziirliilik Degerlendirme
Olcegi (MIDAS) kullanildi.

Hastane anksiyete ve depresyon dlcegi:

1983 yilinda Zigmond ve arkadaslar toplum ve hastane
ornekleminde kolayca uygulanabilen, tibbi bir hastaligi olan
topluluklardaki pisikiyatrik bozukluklari tespit etmek igin
hastane anksiyete ve depresyon oOlcegini gelistirmislerdir.
Hastane anksiyete ve depresyon 6lgegdinin ondort maddesi
olup hastalar tarafindan kolaylikla doldurulabilir. Depresyon
ve anksiyeteyi Olcen iki alt olcek seklinde tasarlanmistir.
Depresyon alt 6lcegi yedi maddeden olusmakla beraber 0-21
arasinda skorlanmaktadir, 0-7= Normal, 8-10= Hafif, 11ve Ustu
anormalbir duygudurum bozukluguna isaret etmektedir [11].

Migren Oziirliiliik Degerlendirme Olcegi (MIDAS):

Migren Oziirliliik Degerlendirme Olcegi okul, ev ve isyeri
ile alakali bes sorudan olusur. MIDAS skoru agridan dolayi
calisilamayan glinler ve %50 performans kaybinin oldugu
glinlerin sorgulanmasi neticesinde alinan puanlar ile elde
edilir. MIDAS 6lcegdi hastalari dort gruba ayirir. Grup 1: 0-5 giin
kayip (6zurlilik ¢cok az yada hi¢ yok),Grup Il: 6-10 glin kayip
(Hafif dizeyde Oziirlilik), Grup llI: 11-20 glin kayip (Orta
diizeyde Oziirliiliik) ve Grup IV : 21+ giin kayip(Ciddi diizeyde
Ozurluluk) demekti [12].

Bulgular

Calismaya, migren tanisi olan 100 hasta ve 100 kontrol olmak
izere toplam 200 denek alindi. Hasta grubunun cinsiyet, yas,
proflaksi alip almadigi, agn skalasi, atak sikhgi, hastaligin
stresi, aurali yada aurasiz olup olmamasina gdre dagilimlari
ile bu degiskenlerin anksiyete, depresyon ve MIDAS skorlariyla

iliskisi incelendi (Tablo 1).

Verilerin analizinden Once, yas ve hastalik siiresi uygun
sekilde gruplandirnlmistir. Analizler sonucunda tablo 1 de
gorilebilecegi gibi, sadece cinsiyet ve atak sikligi ile MIDAS
bir iliski
testi sonuclarina gore cinsiyet ile MIDAS arasinda iliski
istatistiksel olarak anlamhdir (x2(3) =10,404, p=0,01 ). Olusan

skorlari arasinda anlamli bulunmustur. Kikare



bu anlamli iliskinin MIDAS degerlerinin hangi grubunda
olustugunu belirlemek icin Post-hoc analizi yapilmis ve p
degerleri olusturulmustur. Buna gore, “Hi¢ kayip yok ya da
¢ok az” (p=0,01) ve “Ciddi kayip” (p=0,03) gruplarinin bu farki
olusturdugu goralmastar.

Benzer sekilde atak siklidi ile MIDAS arasindaki iliski istatstiksel
olarak anlamlidir (x2(3) =10,694, p=0,01). Sonuglar MIDAS

gruplari acisindan incelendiginde ise sadece “Ciddi kayip
(p=0,02) grubunda bu farkin olustugu belirlenmistir.

Galismamizda deney ve kontrol grubunda, anksiyete ile

depresyon acisindan anlamli bir farklilik olup olmadigina
bakildi (Tablo 2).

Depresyon ve anksiyete lizerine grup etkisiniarastirmakicin tek
yonli ANOVA uygulanmis ve analizlerden once testicin gerekli
bitun varsayimlar kontrol edilmistir. Analiz sonucunda, 0,00
anlamhlik seviyesinde, bagimsiz degiskenin hem anksiyete
[F(1,198) = 50,155, p = 0,000] hem de depresyon [F(1,198)
= 60,926, p = 0,000]
bulunmustur. Bu anlaml farkin anksiyete ve depresyonun

icin etkisi istatistiksel olarak anlamh

hangi gruplari arasinda oldugunu belirlemek icin ki-kare test
kullanilmistir. Ki-kare sonuclarina gore, anksiyete ile hasta ve
kontrol grubu arasindaki iliski, normal (p=0,00) ve anormal
(p=0,00) grubunda istatistiksel olarak anlaml bulunmustur.
Diger taraftan, sinirda grubunda yer alanlar icin iliski anlamli
bulunamamistir (p=0,487). Benzer bir durum depresyon icinde
goOzlenmistir. Buna gore, deney ve kontrol grubu ile depresyon
skorlar arasindaki fark sadece normal ve anormal grubunda
istatistiksel olarak anlamli bulunmustur. Yine sinirda grubunda
yer alanlar icin fark/iliski istatistiksel olarak anlamli degildir.

<r{\>
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Deney grubunda anksiyete, depresyon ve MIDAS skorlari

kendi aralarinda degerlendirildi (Tablo 3).

MIDAS skorlarinin depresyon ve anksiyete ile iliskisini
belirlemek icin Pearson’s r korelasyon analizi yapilmistir. Analiz
sonucunda, MIDAS ve anksiyete arasinda 0.05 anlamlilik
diizeyinde pozitif iliski bulunurken[r =,196, n =100, p = 0,04],
midas ve depresyon arasinda ki anlamhlik diizeyin 0,01 olarak
tesbit edilmistir[r = ,236, n =100, p = 0,01]. Buna gdre, MIDAS
skorlar yikseldikce, hem anksiyete hem depresyon skorlarinin
yukseldigi gozlemlenmistir.

Deney grubunda depresyon ve anksiyete arasinda yine 0,00
diizeyinde pozitifi anlaml bir iliski bulunmustur [r = ,446, n
=100, p = 0,00]. Benzer sekilde kontrol grubunda da anksiyete
ve depresyon arasinda ki iliskiye bakilmis ve 0,00 anlamlilik
dlzeyinde pozitif bir iliski bulunmustur. [r =,578,n =100, p = 0,00].

Tartisma

Migren hastalarinda 6zirlilik siddetini belirlemek, hastalarin
tedavi planlamasinda ve tedaviye verdikleri yanitin gézlenmesi
asamasinda 6nemlidir. Bu nedenle Ulkemizde migren
hastalarinda tedavi ydntemini ve hastaligin siddetini belirlemede
glvenilir bir 6lgek oldugu yapilan calismalar ile bilinen MIDAS
skoru kullaniimaktadir. MIDAS son 3 ay icindeki migren ile iliskili
0zarlGliga belirler [13].Caismamizda migren hastalar cinsiyet,
yas, profilaksi alip almadigi, agn skalasi, atak sikligi, hastaligin
siiresi, aurali yada aurasiz olup olmamasina gore dagilimlari ile
bu degiskenlerin anksiyete, depresyon ve midas skorlariyla iligkisi
incelenmis olup sonucta erkek cinsiyet ile atak sikiginin Midas

skoruyla pozitif anlamda iliskili oldugu gézlendi.

Bazi calismalarda cinsiyet ile MIDAS arasinda istatistiksel
olarak anlaml fark saptanmazken bizim calismamizda erkek
cinsiyet ile MIDAS skorlan iliskiliydi. Bircok calisma bizim
calismamiza benzer sekilde atak sikligi ile MIDAS arasinda
pozitif iliski oldugunu gdstermistir. Buna gore atak sikligi
arttikca ozurlulik orani artmaktaydi. Buda bize atak sikhginin
hastaliginin siddetini belirleyen énemli bir etken oldugunu
gosteriyor [14,15].

Calismamizda bir¢cok migren hastasinin artmis atak sikligina
ragmen her hangi bir profilaktik ila¢ kullanmadigi g6zlemlendi.
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Acil servise sik sik atak ile basvuran migren hastalari, sosyal
ve ekonomik anlamda ciddi bir halk saghgi sorunudur. Bu
veriler 151ginda hastalarda is glici kaybina, artmis tedavi
masraflarina ve sosyal aktivitelerinde azalmaya neden
olan migren ile iliskili 6zurluligin basarili bir tedaviyle
dizletilebilecedini distintyoruz.

Atak sikligi ve aurali migrenin, depresyonla pozitif bir
iliskisinin oldugunu gosteren ¢alismalar vardir [9,16,]. Ancak
biz calismamizda boyle bir iliski saptamadik.

Migren hastalarinda major depresif bulgular, anksiyete ve
panik bozukluk oldukga siktir [17,18,19]. Migren hastalarinda
depresyon diizeylerinin kontrol grubuna goére 2,5 kat arttigini
gosteren calismalar vardir[20]. Ayrica depresyon ve migren ile
alakali yapilan bir meta analiz ¢alismasi, depresyonun migren
hastalarinda % 8,6 ile % 47,9 gibi olduk¢ca degisken oranda
oldugunu gostermistir [6].Bir baska calismada ise migren ve
depresyonun birbirlerinin sikhgini arttirdigi gosterilmistir [21].
Bizim calismamizda da literatilirle uyumlu olarak depresyon
dizeyleri kontrol grubuna goére anlamli diizeyde yiiksek
bunmustur. (Tablo 2)

Kronikbiragriyasebepolanmigrendepresyongibiduygudurum
bozukluklariyla direkt alakali olmayabilir. Bazi calismalarda
diger bas agrisi nedenleri ile migren arasinda pisikiyatrik
hastaliklar acisindan anlamli farklihk olmadigi gosterilmistir
[22,23]. Agn ve depresyon benzer ndérotransmiterleri ve
biyolojik yolaklari kullanir [24]. Migrende kronik agriya neden
olan bir durum oldugundan,migren ile depresyon arasinda bu
nedenden dolayi direk iliskili olmasada indirek bir ilski oldugu
dadistnilebilir.Ayrica trisiklik antidepresanlarin  migrenin
onlenmesindeki etkinligi, depresyon ve migren icin ortak bir
nedensel mekanizma oldugunu ortaya koymaktadir [19].

Migren hastalarinda anksiyete bozkluklari genel popiilasyona
gore 2 ila 5 kat fazla gorilir. Bu durumun kronik migren
hastalarinda daha yaygin oldugu [25] ve migren ile anksiyete
arasinda cift yonli bir iliski oldugunu gosteren calismalar
vardir. Yani anksiyete hastalarinda migren goérilme sikhiginin,
migren hastalarinda anksiyete goérilme sikhdgiyla benzer
oldugunu gosteren calismalar[26]. Bu iliski de ¢esitli hipotezler
ile aydinlatilmaya calisiimistir[27]. Literatlirle uyumlu olarak
bizim calismamizda da anksiyete diizeyleri kontrol grubuna
gore anlamli diizeyde yiiksek bunmustur. (Tablo 2)

Yapilan bazi calismalarda[18] hastalik siresi ile anksiyete ve
depresyon arasinda pozitif iliski saptanmistir ancak, bizim
calismamizda anlamli bir iliski saptanmadi. Calismamizda
anksiyete, depresyon ve MIDAS skorlarinin kendi arsindaki
iliskisine bakilmis olup sonuclar Tablo 3 de gosterilmistir.
Analizler neticesinde MIDAS skoru yikseldikce anksiyete ve
depresyon oranlarinin yukseldigi gozlendi.

5

Literatire bakildiginda migren hastalarinda anksiyete ve
depresyon birlikteligi sik olup, bu ikili arasinda pozitif anlamli
bir iliski oldugu go6zlenmistir[25]. Benzer sekilde bizde
calismamizda anksiyete ve depresyon arasinda da pozitif
anlamliiligski bulduk.

Sonu¢

Depresyon ve anksiyete migrende sik gorilen duygu durum
bozukluklari olup migren hastalarinin etkili tedavilerini
zorlastirmaktadir. Calismamizda depresyon ve anksiyete
dlzeylerinin migren hastalarinda kontrol grubuna gére anlamli
derecede yiiksek oldugunu tesbit ettik. Ayrica hasta grubunda
bakilan MIDAS, anksiyete ve depresyon skorlari birbiriyle
iliskiliydi. Migren hastalarinda anksiyete ve depresyonu
taniylp tedavi etmek ¢ok o6nemlidir. Clnkl anksiyete ve
depresyon migrenin kroniklesmesinin nedenlerindendir(28).
Migren mortaliteye neden olmadigindan dolayi, halk saghg:
acgisindan ehemmiyetini gézden kaciriyor olabiliriz. Oysaki
calismamizda da gorildigu gibi migren calismayi ve sosyal
ciddi
hastalarin depresyon ve anksiyetelerini kontrol edersek, bu

aktiviteleri anlamda etkilemektedir.Migreni olan
hastalarin hayat standartlarini artirip migrenden kaynaklanan
ozirlalik oranlarini azaltacagimizi dislnuyoruz. Boylelikle
migrenin daha etkin bir sekilde tedavi edilicedi kanaatindeyiz.
Bu nedenle migren tanisi olan hastalarin psikiyatrik
komorbiditeler acisindan mutlaka sorgulanmasi ve bu hastalar
icin multidisipliner biryaklasim modeli sergilenmesi gerektigini
distinmekteyiz.Sonug olarak hasta ve biz hekimlere yonelik,
migrenin etkili tedavisinin dnemini hatirlamak ve 6grenmek
icin kiresel olcekte egitimler yapilabilir.Boylelikle migrene

bagh 6zurlulikleri azaltip etkili tedavilerini saglayabiliriz.
Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir cikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Agiz kokusu farkindaliginin anket uygulayarak belirlenmesi ve farkli
dis macunlarinin agiz kokusuna etkisinin halimeter ile olclilerek
degerlendirilmesi

Determination of oral malodor awareness by applying a questionnaire
and evaluation of the effect of different toothpastes on the oral malodor
by halimeter

Safak Necati DONERTAS*[E], ibrahim Levent TANER [

Gazi Universitesi Dis Hekimligi Fakiiltesi, Periodontoloji Anabilim Dali Ankara/TURKIYE

Oz
Amag: Halitozis, her yastan bireyleri etkileyebilen yaygin bir problemdir. Bu calismayla agiz kokusu farkindaligini anket

ve halimeter 6l¢ciimlerini birlikte degerlendirerek tespit etmeyi ve farkli etken madde iceren dis macunlarinin agiz kokusu
lizerine etkilerini incelemeyi amacladik.

Gerec ve Yontemler: Calismaya Gazi Universitesi Dis Hekimligi Fakiiltesinde 6grenim géren 1-2 ve 3. siniftan toplam
308 6grenci dahil edildi. Calisma dncesi tiim hastalardan so6zli ve yazil onamlari alindi. Anket sonrasi farkl derecede agiz
kokusuna sahip oldugunu diistinen 100 birey iki esit gruba ayrildi. Etken maddesi ¢inko ve kalay olan iki dis macunu grubu
elliser bireyden olustu. Bu bireylerden baslangig (t1), bir ay sonra (t2) ve {i¢ ay sonra (t3) olmak Uzere li¢ kez periodontal
Olclimler ve agiz kokusu olctimleri tekrarlandi. Agiz kokusunun belirlenmesinde organoleptik ydntem ve portatif sulfur
monitord (Halimeter®) kullanildi. Elde edilen tim veriler istatistiksel ydntemlerle incelendi.

Bulgular: Agiz kokusunun var oldugunu disiinen ve hissedilen agiz kokusu seviyesini 0-5 arasinda derecelendiren
hastalarda, organoleptik skorlar (OLS) ve halimeter degerleri (HMD) anlamli derecede yiiksek bulundu (p<0,001). Agiz
kurulugu olan hastalarda OLS ve HMD daha yiksek bulundu (p<0,05). Agiz solunumu yapan hastalarda HMD yiiksek
bulundu (p<0,05). DMFT ile OLS ve HMD arasinda anlamli bir iliski saptandi (p<0,001). Farkli macun kullanan iki test
grubundan elde edilen indeksler ve agiz kokusu dl¢timleri arasinda anlamli bir fark bulunamadi (p>0,05).

Sonug: Calisma grubumuzun agiz kokusu farkindaliklari yiiksek bulundu. Cinko ve kalay iceren dis macunlar agiz kokusu
seviyelerini azaltmada etkili oldugu istatistiksel olarak biri digerine gore daha tstiin bulunamadi.

Anahtar kelimeler: adiz kokusu; halitozis; halimeter; ¢cinko; kalay
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Abstract

Aim: Halitosis is a common problem that can affect individuals of all ages. In this study, we aimed to determine the
awareness of halitosis by evaluating the questionnaires and halimeter measurements together and to determine the
effects on the halitosis level of toothpastes containing different active substances.

Material and Methods: A total of 308 students from the 1st, 2nd and 3rd year students of Gazi University Faculty of
Dentistry were included in the study. Oral and written informed consent were obtained from all patients before the study.
After the questionnaire was applied, 100 students were divided into two equal groups. The toothpaste group consisting of
active substance zinc and the toothpaste group with active substance stannous consisted of 50 individuals. Periodontal
measurements and halitosis measurements were repeated three times, from these individuals at the beginning (t1), at
one month (t2) and at three months (t3). Organoleptic method and portable sulfur monitor (Halimeter®) were used to
determine the halitozis. All data were analyzed with statistical methods.

Results: Organoleptic scores (OLS) and halimeter values (HMD) were found significantly higher in patients who thought
to halitosis (p <0.001). OLS and HMD were higher in patients who felt dryness in their mouth (p <0.05). HMD was higher
in mouth breathing patients (p <0.05). There was a significant relationship between DMFT and OLS and HMD (p <0.001).
No significant difference was found between the periodontal indeces and halitosis measurements obtained from two test
groups using different toothpastes (p> 0.05).

Conclusion: In our study group, halitosis awareness was found to be high. Although toothpastes containing zinc and
stannous are effective in reducing halitosis levels, it is not possible to mention that one is more effective than the other.

Keywords: bad breath; halitosis; halimeter; zinc; stannous

Giris

Koti agiz kokusu diinyanin bircok yerinde yasanilan
ortak bir problemdir ve nefes kokusunun bozuk veya hos
breath
odor, malodor, oral malodor, bromopnea, fetor ex ore, fetor

olmamasi olarak tanimlanmaktadir [1]. Halitozis,
oris, ozostomia, stomatodysodia ve bad breath terimleri agiz
kokusunu tanimlamak icin siklikla kullaniimaktadir [2]. Agiz
kokusunun etiyolojisinde hem agiz ici (intraoral) hem de
agiz disi (extraoral) etkenler yer alir. A§iz kokusu ¢cogunlukla
agiz ici nedenlere bagh olarak olusmaktadir [3]. Agiz kaynakli
halitozisin nedenleri genel olarak kotu agiz hijyeni, dili
kaplayan eklentilerin varhgi, periodontal hastaliklar, peri-
implant hastaliklar, derin curik lezyonlari, ekspoz olmus
nekrotik dis pulpalari, perikoronitis, mukozal Ulserasyonlar,
iyilesmekte olan yaralar, food impaction varlig, plak birikimi,
hatali yapilmis restorasyonlar, gece boyunca agizda kalan
ve temiz olmayan protezler, tukirik akis hizini azaltan
faktorlerdir [4]. Agiz kokusu periodontitis ile iliskili olsa da
periodontal saglikli bireyler de 6nemli seviyede agiz kokusuna
sahiptir. Son zamanlarda dil sirti agiz kokusunun ana kaynagi
olarak gosterilmistir. Bu, dilin deskuame epitel hiicrelerini ve
olu l6kositleri tutan papiller yapisiyla ve genis ylizey alaniyla
iliskilidir [5]. Halitozisin olusumunda aminoasitlerin bakteriyel
yikimi sonucu olusan ugucu sulfur bilesikleri (USB); hidrojen
sulfir, metil merkaptan ve dimetil slfiir en 6Gnemli rolt oynar
[1]. USB Uretimi 6zellikle tikurikteki, diseti olugundaki, dildeki
ve agzin diger alanlarindaki mevcut mikroorganizmalarin
serbest olarak bulunan sistein, sistin ve methionin gibi stlftr

iceren aminoasit veya protein substratlarinin proteolizisi
sonucunda olur. Agiz boslugunda yer alan eksfoliye olmus
epitel hicreleri ve dagilmis I6kositler bu gibi substratlarin
en Onemli kaynagidir [6]. Halitozis her yastan insani
etkileyebilen, yaygin bir problemdir. Siddetli veya uzun sireli
oldugu durumlarda, kisinin kendine gliveninin ve sosyal
etkilesimlerinin azalmasina yol acabilir [7]. GlnlUmuzde
sosyal iliskiler bu kadar 6n plandayken agiz kokusu 6nemli bir
sosyal problem olarak karsimiza ¢cikmaktadir. Bu nedenle hem
sosyal hem de tibbi acidan, agiz kokusunun dogru teshisi ve
altta yatan nedenin tedavisi icin kesin bir ¢dzim Uretilmesi

gerekmektedir.

Yaptigimiz bu calisma ile Gazi Universitesi Dis Hekimligi
Fakultesi'nde okuyan 6grencilerin agiz kokusu farkindahgini
tespit etmeyi ve ayni zamanda c¢inko ve kalay iceren dis
macunlarinin agdiz kokusu Uzerine etkilerini gdzlemsel olarak
incelemeyi amacladik.

Gereg ve Yontemler

Calisma Popiilasyonu

Bu calismaya Gazi Universitesi Dis Hekimligi Fakiiltesinde
O0grenim gormekte olan, agdiz kokusu sikayeti olan veya
olmayan 1,2 ve 3. siniftaki 308 birey dahil edildi. Arastirmaya
katilan tiim bireylere ¢calismanin nedeni ile birlikte gerekli tim
bilgilerdetayl olarak anlatildiktan sonra ¢alismaya baslamadan
once hastalarin yazili onamlari alindi. Tim bireylere oral hijyen
egitimi ve yumusak dis fircasi verildi. Arastirmamiz icin Gazi
Universitesi Etik Komisyonu tarafindan onay verilmistir. (19
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Anket Planlanmasi

Tum katiimcilanin rahatliklikla anlayacadi bir dilde anket
hazirlandi. Uygulanan anket formu ile hastalarin cinsiyet, yas
gibi temel bilgilerle beraber agiz kokusu sikayetinin varligi ya
da yoklugu, var ise ilk ne zaman farkedildigi ve ne derecede
hissedildigi gibi hastalarin farkindaligini 6lcecek sorular
soruldu. Agiz kurulugu ya da agiz solunumu problemi olup
olmadigi kaydedildi. Anketin devaminda dis fircalama sikligi,
dil temizleme, dis ipi ve gargara kullanimi gibi oral hijyen
aliskanhklari sorgulandi.

Adiz Kokusunun Ol¢iimii

Calismaya katilan bireylerden agiz kokusu 6l¢imi yapilirken
organoleptik yontemler ile tasmnabilir bir stlfir monitori
olan halimeter cihazi kullanildi. Tim hastalardan agiz
kokusu oOlctimleri sabah 08:30-12:30 saatleri arasinda yapildi.
Olciim yapilacak bireyler, son 48 saat icinde agiz kokusuna
sebep olabilecek gidalari tilketmemeleri, son 12 saatte alkol
almamalari ve 2 saat icerisinde herhangi bir gida trling, sigara,

cay, kahve tiiketmemeleri konusunda uyarildilar.
Klinik Muayene

Yapilan islemlerin adiz kokusunu etkileme olasiligi goz
onlinde  bulundurularak, klinik muayeneler halitozis
degerlendirilmelerinden sonra yapildi. Tim periodontal
indeks Olclimleri kaydedildi. Agiz i¢ci muayenede WHO
kriterleri esas alinarak DMFT (Decayed, Missing and Filled
Teeth Index) indeksi alindi. Dili kaplayan eklenti (DKE)
miktarlari belirlenirken Miyazaki ve arkadaslarinin 1995 yilinda
tanimladiklari dil kaplama indeksinden (Tongue Coating
Index, TCl) faydalanildi.

istatistiksel Analiz

Veriler IBM SPSS V23 ile analiz edildi. Normal dagilima
uygunluk Shapiro Wilk ile incelendi. Normal dagilim gosteren
verilerin karsilastirilmasinda bagimsiz 6rnekler t testi ile tek
yonli varyans analizi kullanildi. Normal dagilmayan verilerin
karsilastirlmasinda ise Mann Whitney U testi ile Kruskal Wallis
testi kullanildi. Kategorik veriler kikare testi ile incelendi.
Degiskenler arasindaki iliski ise Spearman sira korelasyonu ile
incelendi. Analiz sonuglari normal dagilan veriler igin ortalama
+ s.sapma, normal dagilmayan veriler icin ortanca (min-mak)
olarak sunuldu. Kategorik veriler ise frekans (ylizde) olarak
ifade edildi. Onem diizeyi p<0,05 olarak alindi.

Bulgular

Calisma popllasyonu yas ortalamasi 20 olan 308 katilimcidan
olusmaktadir. Katihmcilar ankette verilen tim sorulari
yanitladilar. Ankete katilan 308 bireyin %66,2'si kadindir.

Katihmcilarin %39'u agiz kokusundan sikayetcidir. 0 ile 5
arasinda degisen agiz kokusu yogunlugu seceneklerinden
katilimcilarin %51'i mevcut agiz kokusu yogunlugunu 2 olarak
distinmektedirler. Katimcilarin  %96,4'i agiz kokusunun
kesintili oldugunu, %92,9'u agiz kokusunu kendisi fark ettigini
ifade etmistir. Katilimcilarin %89,6'sinda agiz kokusu sabah
saatlerinde olmaktadir. Katihmcilarin %33,4'iG agiz kurulugu
hissetmektedir. Katiimcilarin %52,3'0 agizdan nefes alip
vermektedir. (Tablo 1)



OLS-t1 ve HMD-t1 cinsiyete gore farklik gostermemektedir.
(p degerleri sirasiyla 0,359, 0,400). OLS-t1 ve HMD-t1, agiz
kokusu sikayetinin varligina gore farkhlik gostermektedir (p

degerleri sirasiyla <0,001, <0,001). Agiz kokusu oldugunu
soyleyen kisilerde OLS-t1 ortalama degeri 3, HMD-t1 ortalama
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degeri 180,89 olarak elde edilmistir. Agiz kokusu olmadigini
soyleyen kisilerde OLS-t1 ortalama degeri 2, HMD-t1 ortalama
degeri 122 olarak elde edilmistir. OLS-t1 ve HMD-t1, hissedilen
mevcut agiz kokusu yogunluguna gore farklilik gdstermektedir
(p degerleri sirasiyla <0,001, <0,001). Bu farkhliklar 1 ve 2 diyen
grubun OLS-t1 ve HMD-t1 ortalama dederlerinin 3 ve 4
daha  duslk
kaynaklanmaktadir. OLS-t1 ve HMD-t1 agiz kurulugu varligina

diyenlere  gore elde  edilmesinden
gore istatistiksel olarak anlaml farkhlik gostermektedir (p
degerleri sirasiyla 0,030, 0,005). Agiz kurulugu olan kisilerde
OLS-t1 ortalama degderi 3, olmayanlarda ise 2 olarak elde
edilmistir. Agiz kurulugu olan kisilerde HMD-t1 ortalama
degeri 166, olmayanlarda 131,5 olarak elde edilmistir. OLS-t1
alip

gostermemektedir (p=0,058). HMD-t1 ise adizdan nefes alip

agizdan nefes verme durumuna gore farkhhk
verme durumuna gore farkhhk gostermektedir (p=0,045).
Agizdan nefes alip verenlerde ortalama deger 152, agizdan

nefes alip vermeyenlerde 131,5 olarak elde edilmistir. (Tablo 2)

DMFT ile OLS ve HMD arasinda pozitif yonli orta diizey anlamli
bir iliski saptanmistir. (Tablo 3)

Periodontal indeksler ve DKE ile OLS ve HMD'ler arasinda tim
Olciim zamanlarinda istatistiksel olarak pozitif yonli (zayif, orta
ya da gliclii diizeyde) anlamli bir iliski bulunmustur. (Tablo 4)

Etken maddesi c¢inko ve kalay olan dis macunu kullanan
calisma gruplan incelendiginde 3. Ay sonunda baslangig
Olcim degerlerine gore hem periodontal parametrelerde

hem de agiz kokusu 6l¢lim degerlerinde azalma oldugu tespit

edilmistir. Gruplar arasinda ise istatistiksel olarak anlamli bir
farkhhk yoktur. (Tablo 5)
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Calismamizda agiz kokusu seviyesini belirlemekicin, organoleptik
degerlendirme ile beraber Halimeter cihazi kullanilmistir.
Halimeter tasinmasi, uygulamasi ve degerlendirilmesi kolay
oldugundan dolayi calismamizda tercih edilmistir. Organoleptik
degerlendirmelerde ise Rosenberg tarafindan tanimlanmis olan
organoleptik 6lcim skalasina gore skorlama yapilmistir [8]. Lu
ve ark., Quirynen ve ark. yaptiklari ¢alismalarda organoleptik
degerlendirme ile halimeter dl¢limleri arasinda anlaml bir iligki
oldugunu bildirmiglerdir [9, 10].

Halitozis her yastan insani etkileyebilmektedir. Agiz kokusunun
gorilme sikh@i ve siddetinin saglikli bireylerde yasa bagh olarak
arttigini gosteren bircok calisma bulunmaktadir. Miyazaki ve
arkadaslarinin 2672 katilimciyla yaptiklari bir ¢alismada USB
degerleri ile cinsiyet arasinda anlamli bir iliski bulunmamistir
ancak farkli yas gruplarinda tespit edilen agiz kokusu seviyeleri
anlamli farkliik gostermistir. Agiz kokusu degerlerini en disiik
15-34 yas, en yiiksek 35-64 yas grubu bireylerde tespit etmislerdir
[11]. Bizim ¢alismamizda ise yas ortalamasi 20 olan dis hekimligi
ogrencileri arastirmaya dahil edilerek yas farkindan dogabilecek
olan farkliliklar standardize edilmeye calisilmistir.

Bireyler bazen agiz kokusu oldugu halde bunun farkinda
olmayabildigi gibi agiz kokusu olmadigi halde sirekli bir agiz
kokusundan sikayet edebilmektedirler. Bu durum bireylerin agiz
kokusu farkindaliklari ile ilgilidir. Rosenberg ve ark., Bornstein
ve ark. yaptiklar ¢alismalarda bireylerin agiz kokusu sikayeti ile
organoleptik skorlar ve USB degerleri arasinda istatistiksel olarak
anlamli bir iligki tespit edememislerdir [12, 13]. Calismamizin
sonuglarina gore agiz kokusunun var oldugu distincesi ile OLS
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ve HMD arasindaki iliski istatistiksel olarak anlamlidir (p<0,05).
Ayni sekilde hissedilen agiz kokusu yogunlugu ile OLS ve HMD
arasinda da anlamli bir iligki vardir (p<0,05). lwanicka-Grzegorek ve
ark. yaptiklari calisma ile bulgularimizi destekleyecek sekilde agiz
kokusu sikayeti ile USB'ler arasinda anlamliiliski bulmuslardir [14].

Amir [15] ve Nalcaci [16] agiz kokusu ve DMFT indeksleri arasinda
pozitif bir iliski bulmuslardir. Liu ve ark. ile Miyazaki ve ark. ise
DMFT indeksi ile ylksek USB degerleri arasinda bir iligki tespit
edememislerdir [4, 11]. Bizim calismamizda DMFT degerleriile hem
OLS-t1 hem de HMD-t1 arasinda pozitif yonll orta diizey anlamli
bir iliski bulunmustur (p<0,05). Bu durum kavitasyon olusmus
curuklerin ve uygun yapilmamis restorasyonlarin agizdaki plak ve
gida retansiyon alanlarini artirmasinin bir sonucu olabilir.

Literatirde agiz solunumu ve agiz kurulugunun halitozis

olusumunda etkili oldugunu bircok  calisma
bulunmaktadir. Cicek ve ark. ile Nalcaci ve ark. yapmis olduklari

savunan

calismalarin sonucunda agiz kurulugu ve agiz solunumunun agiz
kokusu Uzerinde etkili oldugunu bildirmislerdir [17, 18]. Suzuki
ve ark. ise agiz solunumu ile USB ve OLS arasinda herhangi bir
iliski olmadigini belirtmislerdir [19]. Bizim ¢calismamizin sonucuna
gore agiz kurulugu ile OLS ve HMD arasinda anlaml bir iliski
vardir (p<0,05). Agiz solunumui ile OLS arasinda anlamli bir sonug
bulunmamasina karsin (p>0,05), agiz solunumu ve HMD arasinda
istatistiksel olarak anlamli bir iliski saptanmistir (p<0,05).

Periodontal hastalik ve agiz kokusu iliskisi en cok tartisilan
konulardan biridir. Agiz kokusu olusumunda etkili olan USB'lerin
periodontal hastaligin patogenezinde 6nemli rol oynamasi, her
ikisinin de ileri yasa bagli olarak artis gostermesi, etiyolojilerindeki
bakteriyel komponentlerden dolayi aralarinda kuvvetli bir iliski
bulunmaktadir. Calismamiza katilan bireyler periodontal olarak
saglikli ya da gingivitisli hastalardir. Hastalardan baslangicta, 1 ay
sonra ve 3 ay sonra olmak iizere (i¢ kez plak indeksi (Pi), gingival
indeks (Gl), cep derinligi (CD), sondlamada kanma (SK) ve DKE
ile beraber OLS ve HMD'leri kayrt altina alinmustir. istatistiksel
analizler sonucunda her (g 6lciim zamaninda da periodontal
parametreler ile agiz kokusu seviyeleri arasinda pozitif yonla
anlamli bir iliski bulunmustur. Bu sonug¢ bize periodontal
durumun agiz kokusu Uzerinde etkili oldugunu gostermektedir.
Tonzetich, 1978 yilinda yaptidi calismasinda USB Uretiminin,
periodontal cep derinligi ve 3mm'den derin periodontal ceplerin
bulunma sikhgr ile iliskili oldugunu bildirmistir [20]. Pham ve ark.
ise yaptiklari bir calismayla dental plak, SK ve DKE'nin adiz kokusu
olusumuna neden oldugunu ileri stirmuslerdir [21].

iki pozitif yiike sahip cinko iyonu, iki negatif yiikli silfiir radikaline
baglanarak USB olusumunu azaltir. Cinko, daha az toksik
oldugundan ve disler Gizerinde renklenme yapmadigindan dolayi
agiz kokusunun kontroliinde en ¢ok incelenen bilesenlerden
biridir. Schmidt ve Tarbet yaptiklari ¢alisma ile ¢inko iceren bir



gargaranin hem OLS (% 40 azalma) hem de USB (% 80 azalma)
degerlerini diisirmede 3 saat boyunca etkili oldugunu bildirmistir
[22]. Feng ve ark. yaptiklari randomize kontrolli bir klinik calisma
sonucunda kalay iceren dis macununun kontrol dis macununa
gore sabah hissedilen kot nefesi onlemede daha stiin
oldugunu gostermislerdir [23]. Calismamizda etken maddesi
cinko ve kalay olan dis macunu kullanan hasta gruplarinda
periodontal parametrelerde ve agiz kokusu seviyelerinde belli bir
dizeyde azalma oldugu g6zlenmistir. Bu gruplar birbirlerine gore
kiyaslandiklarinda aralarinda agiz kokusu seviyelerini azaltma
ve periodontal durumu iyilestirme agisindan istatistiksel olarak
anlamli bir fark yoktur. Yalnizca Gi-t3 ortanca degerleri gruplara
gore gore farkllik goéstermektedir (p<0,001). Her iki grupta
da calismanin sonunda periodontal indeksler ve agiz kokusu
seviyelerinde baslangica gore daha iyi sonuclar elde edilmis olsa
da ¢inko kalaydan ya da kalay cinkodan Usttin degildir. Sonraki
calismalarda bu parametreler ile adiz kokusu arasindaki iliskinin
detayli olarak incelenmesi faydali olacaktir.

Sonug

Calisma grubumuzun agiz kokusu farkindalik diizeyleri yiksektir.
Agiz kokusu DMFT, adiz kurulugu, agiz solunumu ve periodontal
durum ile iliskilidir. Cinko ve kalay iceren dis macunlar agiz
kokusu sikayeti olanlara dnerilebilecegi gibi bu konuyla ilgili daha
fazla calismaya ihtiyag oldugu kanisindayiz.

Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Amag: Kronik hepatit B dnemli bir saglik sorunudur. immiinoprofilaksiye ragmen, anneden cocuga hepatit B viriis (HBV)
bulasi yiksek oranda viremi olan annelerin % 1-10' unda gorulir. Gebelerin bu nedenle HBsAg pozitifligi yoniinden

taranmasi ve takibi onerilir. Bu ¢alismada klinigimizde izlenen hepatit B ile enfekte gebe kadinlarin ydnetimi ve tedavisi
degerlendirildi.

Gereg ve Yontemler: Calismaya 85 HBV ile enfekte gebe dahil edildi. Gebeler, gebelik siiresince ve dogum sonrasinda
periyodik olarak takip edildi. Uc aylik araliklarla hastalarin HBV-DNA ve karaciger fonksiyon testleri degerlendirildi.

Bulgular: Hastalarin yas ortalamasi 29,04+5,6 (17-38) yas, basvuru sirasindaki gebelik haftasi ortalamasi 17,39+9,3 (5-
38) idi. Hastalarin 14’ G (%16,4) gebelik sirasinda yapilan taramalarla HbsAg pozitif oldugunu 6grendi. Gebelerin 25'inde
(%29,4) Anti-HAV IgG pozitifti. Onii¢ hastaya (%15,3) antiviral tedavi baglandi. Onli¢ (%15,3) hastaya tedavi baslandi, tedavi
baslanan hastalarin 12’ si (%92,3) tenofovir disoproksil fumarat alirken, bir hasta telbivudin almaktaydi. Hicbir hastada
tedaviye bagli yan etki gézlenmedi. Bebeklerin dogum sonrasi takiplerinde antiviral tedavi ile iligkili problemler izlenmedi.
Takibi yapilabilen 25 (%29,4) bebegin hicbirinde HbsAg pozitifligi saptanmadi.

Sonug: Hepatit B bulasinda 6nemli bir yol olan vertikal bulaslarin engellenmesi icin, gebelik taramalarinin ve gebelerin
yakin takibinin yapilmasi gerekmektedir.
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KILIC ve ark.
Hepatit B virusu ile enfekte gebelerin degerlendirilmesi

Abstract

Aim: Chronic hepatitis B is an important health problem. Despite immunoprophylaxis, hepatitis B virus (HBV) transmission
from mother to child is seen in 1-10% of mothers with high rates of viremia. Therefore, screening and follow-up of pregnant
women is recommended for HBsAg positivity.

Material and Methods: In this study, the management and treatment of hepatitis B infected pregnant women were
evaluated in our clinic. 85 HBV infected pregnant women were included in the study. The pregnant women were followed
periodically during pregnancy and after delivery. HBV-DNA and liver function tests were evaluated at three-month intervals.

Results: The mean age of the patients was 29.04 + 5.6 years (range, 17-38 years), and the mean gestational age at admission
was 17.39 + 9.3 (5-38). 14 of the patients (16.4%) learned that HbsAg was positive by screening during pregnancy. Anti-
HAV IgG was positive in 25 (29.4%) of the pregnant women. Thirteen patients (15.3%) underwent antiviral therapy.
Thirteen (15.3%) patients were started on treatment and 12 (92.3%) patients received tenofovir disoproxil fumarate and
one patient was receiving telbivudine. No side effect was observed in any patient. There were no problems about infants,
associated with antiviral treatment in the postpartum period. There were no HbsAg positivity in 25 (29.4%) infants.

Conclusion: In order to prevent vertical transmission, which is an important pathway in the transmission of hepatitis B, it

Giris

Hepatit B karacigeri enfekte ederek, akut ve kronik enfeksiyona
neden olan ve hayati tehdit eden viral bir enfeksiyondur.
Global bir saglik problemi olarak yaklasik 257 milyon insani
etkilemis ve 2015 yilinda 887000 6lime neden olmustur.
Hepatit B prevelansi World Health Organization (WHO) Africa
Bolgesinde en yiiksek %6,2 iken, WHO Dogu Akdeniz, Gliney-
Dogu Asya ve Avrupa bdlgelerinde prevelansi sirasiyla %3,3,
%2,0 ve %1,6 olarak saptanmistir (1). Bu oranlar Hepatit B
enefeksiyonun neden global bir saghk problemi oldugunun
gOstermektedir.

Onemli bulas yollarindan biri maternal gecistir. Anne HbeAg
pozitif ise dogum sonrasinda bebek icin kronik enfeksiyon
gelisme ihtimali %80-90" dur (2). Asi ile dnlenebilen ancak
enfekte olundugunda kroniklesen bu hastalik icin 1980’ li
yillarin basindan bu giine kadar etkili ve guvenilir bir HBV
asisi mevcuttur (3, 4). Bu baglamda, WHO onerisi ile hepatit
B ile enfekte anneden dodan bebeklere standart hepatit
B immunglobulini ve hepatit B asisi dogumdan hemen
sonraki 12 saat icinde ve takip eden 2. ve 6. aylarda iki doz
uygulamasi ile bebede immunizasyon vyapilir. Standart
asl ve immunglobulin uygulamalar ile maternal bulasin
engellenmesinde %95 etkinlik bildirilmesine ragmen yiiksek
viremik annelerden dogan bebeklerde %8-30 oraninda asi
basarisizhigr saptanmistir (5). Annenin yiiksek viremi diizeyi,
intrauterin enfeksiyon ya da HBV yiizey proteinindeki
mutasyonlar immunoproflaksideki basarisizliklarin nedeni
olarak sayilabilir (6, 7). Bu nedenlerle gebelik slresince
HbsAg pozitif bireylerde HBV-DNA ve karaciger fonksiyon
testlerinin diizenli takibi onerilir. Gebelik doneminde verilen

is necessary to follow up pregnancy screenings and pregnant women closely.

Key words: Pregnancy; newborn; hepatitis B; antiviral treatment

antiviral tedavinin esas amaci, annenin hepatik fonksiyonlarini
kontrol altinda tutmak ve bebege Hepatit B virus bulasini
engellemektir (8). Lamivudin, telbivudin ve tenofovir
tedavilerinin bulasi azalttigini ve giivenilir oldugunu gosteren
calismalar mevcuttur (9, 10, 11). Gebelerde viral yikin
ylksek olmasi (>108 kopya/mL veya 2x107 1U/mL) anneden
bebege HBV gecis rikini artirmaktadir. Viral yikin 2x105 1U/
ml ve 2x107 IU/mL araliginda olmasi durumunda bulas riski
distktir (12). Ancak American Association for the Study of
Liver Diseases (AASLD) tedavi baslama onerisi viral yikin

>2x105 IU/mL oldugu durumlardir (13).

Bu calismada amacimiz klinigimizde takip ve tedavi edilen
hastalrin epidemiyojik verilerini ve vertikal bulasta antiviral
ajanlarin etkinliklerini degerlendirmektir.

Gereg ve Yontemler

Subat 2012-Agustos 2018 yillari arasinda HbsAg pozitifligi
bilinen ya da yeni saptanan gebelerin verileri resrospektif
olarak incelendi. Klinigimizde HbsAg pozitifligi nedeni ile
takipli iken gebe kalan ve obstetrik poliklinigince HbsAg
pozitifligi saptandiktan klinigimize yonlendirilen
113 hasta tespit edildi. Gebeligi siiresince birden fazla kere
enfeksiyon hastaliklari poliklinigine kontrole devam eden
85 hasta calismaya dahil edildi. Hepatit C, Hepatit D, HIV
koenfeksiyonu olanlar, bilinen kronik karaciger hastaligi olanlar
ve gebeligin yagl karacigeri gibi gebelik komplikasyonu olan
hastalar calismaya alinmadi.

sonra

Gebeler, gebelik stiresince ve dogum sonrasinda periyodik olarak
takip edildi. Uc aylik araliklarla hastalarin HBV-DNA ve karaciger
fonksiyon testleri degerlendirildi. Hastalarin basvuru sirasinda
Anti-Delta, Hbe Ag, Anti Hbe, Anti HAV IgG degerleri, yas, gebelik

14



(r!\)
an

Volume 11 Number 1 p:13-17

sayisl, gebelik haftasi, var olan ¢ocuklarin HbsAg ve Anti-HBs
durumlari, HBV icin tedavi alma hikayesi bilgileri kaydedildi.

Dogum sonrasi hemen, yenidoganlarin hepsine 0,5 mL Hepatit
B immunglobulini tek doz ve 0,5 mL Hepatit B asisi (24 saat
icinde) intramuskuler yolla uygulandi. Ulusal asi takvimi uyarinca
bebeklere 1. ve 6. aylarda Hepatit B agisi énerildi. Uclincii doz
Hepatit B asisindan sonra maternal gecisi degerlendirmek amaci
ile HBsAg ve AntiHbs tetkikleri istendi.

istatsitiksel analizler SPSS 20.0 paket programi kullanilarak,
kategorik degiskenler sayi ve ylizde verilerek degerlendirildi.

Bulgular

HbsAg pozitif olan 85 hasta calismaya alindi. Hastalarin yas
ortalamasi 29,04+5,6 (17-38) yas, basvuru sirasindaki gebelik
haftasi ortalamasi 17,39+9,3 (5-38) idi. Ug (%3,5) hastada HbeAg
pozitifti. Anti-Hbe pozitif hasta sayisi 46 (%54,1) idi. Gebelerin

25'inde (%29,4) Anti-HAV 1gG porzitifti. Hastalarin demografik
ozellikleri tablo 1’ de gosterilmistir.

(%92,3) tenofovir disoproksil fumarat alirken, bir hasta telbivudin
almaktaydi. Anti viral tedavi baslanma haftasinin ortancasi 20,6 +
9,2 hafta idi. Tedavi baslanan gebelerin hicbirine 28 haftadan daha
sonra tedavi baslanmadi. Dogum sonrasi her bebege Hepatit B asisi
ve immunglobulin birlikte uygulandi. Anti viral tedavi alan gebelerin
trimesterlerine gore HBV-DNA degerleri tablo 2’ de gdsterilmistir.

Tedavi alan hastalarin birinde (%7,7) HbeAg pozititken, 12 (%92,3)
hastada AntiHbe pozitifti. Bu gruptaki hastalrin ALT ortancasi 116,8
+298,2 (min 10-max 1056) olarak belirlendi. Tedavi almayan grubun
ALT ortancasi 18,8 + 6,34 (min 8-max 33) idi.

Anti viral tedavi baslamayan gebelerin baglangicta HBV-DNA
ortancalart 797,17 IU/mL (min 0-max 5472) idi. Bu hastalarin
trimesterlere gére HBV-DNA degerleri tablo 3'te 6zetlenmistir.

Hastalarin hicbirinde ilaglara bagl yan etki gozlenmedi. Gebelik
sliresince antiviral tedaviyi tolere edemeyen bir hasta tedaviyi birakti.
Dogum sonrasi kontrollerine devam eden 25 (%29,4) hastanin 12’
sinin (%14,1) bebeginde Anti HBs poxzitifligi saptandi, digerlerinin

hepatit serolojisi bilgilerine ulagilamadi. Gebelik stiresince antiviral

Gebelerin diger cocuklarindaki HbsAg porzitifliklerine bakildiginda,
sadece iki annenin, iki cocugunda HbsAg pozitifligi oldugu
belirlendi. Hastalarin 14" G (%16,4) gebelik sirasinda yapilan
taramalarla HbsAg pozitif oldugunu 6grenmisti.

Hastalarin 25 (%29,4) dogum sonrasi kontrole geldi. Onii¢
(%15,3) hastaya tedavi basland, tedavi baglanan hastalarin 12" si

15

tedavi alma durumu ile bebeklerinin AntiHbs porzitiflikleri arasinda
istatistiksel olarak anlaml farklilik yoktu (p>0,01). Dogum sonrasi
ulasilan bebeklerin hicbirinde HBsAg poxzitifligi  saptanmadi.
Takibi yapilabilen bebeklerin hicbirinde erken dogum, dusiik
dogum aginhgi, konjenital anomaliler ve renal disfonksiyon
saptanmadi.



Tartisma

Hepatit B virGsinin perinatal bulasi 6zellikle hiperendemik
bolgelerde yaygin bir bulas yoludur. Ge¢mis dekatta
etkili antivirallerin kullanilmasi, Gglinct trimesterde viral
supresyonun saglanmasi ile de bulas riski azaltilmistir (12).
Turkiye, HBV infeksiyonu icin orta endemisiteli (%2-8) bir
Ulkedir (14). Bu calismada HBV enfeksiyonu tanisi olan ya
da gebelik sirasinda tanisi konulan, antiviral tedavi alan ve
almayan hastalar retrospektif olarak degerlendirildi.

Anneden bebege HBV bulasi gebelik sirasinda, dogumda,
emzirme doneminde, dogum sonrasinda ve bebegin gulnlik
bakimi sirasinda olabilmektedir (15, 16). Takip ettigimiz
gebelerden ikisinde takibimizden onceki gebeliklerinden
dogan iki bebekte HbsAg pozitifligi saptanmis. Bu durum
vertikal bulasta
distindirmektedir. Calismamizda takip edilen gebelerden
ve dogum sonrasi kontrollerine gelmeye devam ederek
bilgilerine ulasilan annelerin 12" sinin (%14,1) bebegdinde
AntiHbs pozitif saptandi. Tum gebelerin dogumlari sirasinda
bebeklere immunglobulin ve hepatit B asisi uygulandi.
Dogum sonrasi takiplerde saptayabildigimiz kadari ile hicbir
bebekte HbsAg pozitifligi gelismedi. Ancak biz tiim bebeklerin
hepatit serolojilerini, hastalarin dogum sonrasi takiplere
gelme orani az oldugu ve kontrole gelen hastalarin hepsinin
de bebeklerin hepatit B serolojilerini test edemedigimiz icin
degerlendiremedik. Tayvanl ve Amerikali 972 ¢ocugun 10
yillik takiplerinin yapildigi bir calismada dogumda asilanan
cocuklarin %85’ inin asi ile antikor gelistirdigi, sadece (g
cocukta 10 yas civarinda kronik hepatit B enfeksiyonu gelistigi
bulunmustur. Bununla birlikte ayni kohortta asi basarisizlig
gelisen hastalarda kronik hepatit gelisme yasi 12 aya kadar
dismektedir (17). Bu calismada, imuunizasyonun anneden
bebege bulas engellemedigi durumlarda da kronik hepatit
gelisme siiresinin uzattigi gortilmektedir. Asi basarisizliginin
nedenleri olarak intaruterin enfeksiyon, annenin viral yiikiinin
yuksek olmasi ve HbeAg pozitifligi gosterilmektedir (6, 7, 18).

halen bazi vyetersizliklerin oldugunu

Antiviral ajanlar annenin viral yikinl azaltarak, plesental
gecisi azalmakta ve intrauterin enfeksiyon oranlarini azaltmayi
hedeflemektedir (19). Lamivudin, disoproksil
fumarat ve telbivudin gebelikte glvenle kullanilabilecek
etkin antiviral ajanlardir. Calismamizda hastalarimizin 13’ {
(9%15,3) antiviral tedavi aldi. Bunlarin da 12'si (%92,3) tenofovir
disoproksil fumarat ile , sadece bir hastamiz telbivudin ile
tedavi edildi. Bir hasta antiviral tedaviyi tolere edemedigi icin
tedaviyi birakti ve hastanin takiplerinde HBV DNA degerlerinin
bu nedenle <2000 IU/mL saptanmadidi tespit edildi. Alt
calismanin incelendidi, plesebo ile telbivudinin karsilastirildig
bir metaanalizde, telbivudinin pleseboya kiyasla viral yikte
disme sagladigi ve yan etki degerlendirmesinde plesebodan

tenofovir
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KILIC ve ark.
Hepatit B virusu ile enfekte gebelerin degerlendirilmesi

farkli olmadigi gosterilmistir (20). Afrika’ da HIV mono
enfeksiyonu olan ya da HIV-HBV koenfeksiyonu olan hastalarla
yapilan calismada, gebelik Oncesi ve sirasinda tenofovir
disoproksil fumarat kullanan gebeler degerlendirilmis. iki
yillik izlemde erken dogum, konjenital anomaliler, infant
renal disfonksiyonu ya da diisiik dogum agirhgi ile tenofovir
arasinda bir iliski saptanmamustir (21). Daha kicuk bir grupta
yapilan retrospektif bir calismada HBV viral yiku yiksek, Hbe
Ag pozitif 11 gebe, gebeligin son trimesterinde tenofovir
ile tedavi edilmis. Gebelerin viral ylklerinin anlamli oranda
distiga ve 11 bebegin 7-9 aylik takiplerinde HbsAg pozitifligi
gelismedigi belirlenmistir (22). Calismamizda etkinligi ve
glvenilirligi kanitlanmig antivirallerle hastalarimizi tedavi ettik.
Ancak tedavi alan hasta grubumuzun kiglik olmasi ve dogum
sonrasinda gebelerin ve bebeklerin tamaminin takibinin
yapilamamis olmasi nedenleri ile buldugumuz sonuglarla
genelleme yapmak mimkiin gériinmemektedir.

Galismamizda hastalarin HbsAg taramasi sayesinde, gebelikte
hepatit B virusu ile enfekte olduklarini 6grendiklerini belirledik.
Gebelikte HbsAg taramalarin yapilmasi bu hastalarin tespiti
ve anneden bebege bulasin dnlenmesinde ¢ok biyik énem
tasimaktadir. Literatlirde anne viral yikinin yilksek olmasi,
intrauterin enfeksiyon, mutant suslarla enfeksiyon olunmasi
ve HbeAg pozitifligi gibi nedenlerle asi basarisizliklari
bildirilmektedir. Ancak ¢calismamizdaimmunizasyon sonrasinda,
astbasarisizhigisaptamadik. Bu durum, takip siiresinin kisa olmasi
ve tiim bebeklerin dogum sonrasinda takiplerinin yapilamamis
olmasi ile iliskili olabilir. Vertikal bulasin onlenebilmesi icin
gebelik stiresince ve sonrasinda anne ve bebeklerin yakin takip
edilmesi gerektigini disiinmekteyiz.

Sonu¢

Sundugumuz calismada kronik hepatit B'li anneye gebelik
doéneminde uygulanan antiviral tedavinin bebege zarar
vermeksizin vertikal gecisi onledigi gézlendi.

Cikar catismasi / finansal destek beyani

Bu yazidaki higbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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N6-methyladenosine-modifying enzymes are deregulated in multiple
myeloma

Multipl miyelomda N6-metiladenozin modifiye edici enzimlerin
diizensizligi
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Abstract

Aim: N6-methyladenosine (m6A) mRNA modification plays essential roles in various cellular processes including regulation
of gene expression. However, its role in Multiple Myeloma (MM) biology remains largely unknown. Therefore, the aim of
this study is to investigate the expression levels of m6A-regulating enzymes in MM.

Material and Methods: The expression of m6A-regulating enzymes was investigated in monoclonal gammopathy of
undetermined significance (MGUS), smouldering MM (SMM), MM and in their normal counterparts using publicly available
Gene Expression Omnibus datasets, GSE6477 and GSE47552.

Results: By analyzing GEO DataSets GSE6477 and GSE47552, the expression levels of METTL3, METTL14 and FTO were
found to be downregulated in MM, whereas no significant change was found for WTAP, ALKBH5, YTHDF1 and YTHDF2.
YTHDF3 expression showed a reduction in MM based on GSE6477 data.

Conclusion: The expression of m6A-modifying genes is deregulated in MM plasma cells compared to normal plasma cells.
Altered expression of m6A-modifying genes seems to play a role in the promotion of MM.
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muadillerinde arastiriimistir.

Introduction

Multiple Myeloma (MM) arises from the proliferation of
abnormal plasma cells that secrete monoclonal antibodies in
the bone marrow and accounts for approximately 15% of all
hematologic malignancies (1). This malign disease emerges
from a pre-malignant stage termed monoclonal gammopathy
of undetermined significance (MGUS) and more advanced
pre-malignant stage termed smouldering (or indolent) MM
(SMM) (2). The progression from MGUS and SMM to MM is
determined by the presence of different amounts of serum
monoclonal proteins and the symptomps of hypercalcemia,
renal failure, anaemia, and bone destruction (2,3). Despite the
dramatic improvements in the treatment of MM including the
introduction of proteasome inhibitors, immunomodulatory
agents and monoclonal antibodies, MM remains still incurable
due to many patients inevitably becoming refractory to the
current treatments. Therefore, a better understanding of
genomic, epigenomic and proteomic pathways in this disease
is needed to define new therapeutic targets, specifically to
evaluate the various agents targeting tumor cells and tumor
microenvironment, and to overcome the development of
resistance to antimyeloma agents.

TThe recent insights into the regulation of gene expression
have had a prominent impact on the molecular mechanisms
underlying the biology of MM. Gene expression is mainly
adjusted by transcription factors and then post-transcriptional

modifications. Post-transcriptional modifications including

direct chemical modification, editing or nontemplated

nucleotide additions have opened a new field of

Amag: N6-metiladenozin (m6A) mRNA modifikasyonu, gen ekspresyonunun diizenlenmesi dahil olmak Uzere cesitli
hicresel islemlerde 6nemli rol oynamaktadir. Bununla birlikte, Multipl Miyelom (MM) biyolojisindeki roli biyik ol¢tide
bilinmemektedir.Bunedenle, bu calismanin amaci MM'da m6A diizenleyici enzimlerin ekspresyon diizeylerini arastirmaktir.
Gereg ve Yontemler: M6A diizenleyici enzimlerin ekspresyonu kamuya acik Gene Expression Omnibus veri kiimeleri
GSE6477 ve GSE47552 kullanilarak, anlami belirsiz monoklonal gamopati (MGUS), smouldering MM (SMM), MM ve normal

Bulgular: GEO data setleri GSE6477 ve GSE47552 analiz edilerek, METTL3, METTL14 ve FTO ekspresyon seviyelerinin
MM'da downregiile oldugu bulunurken WTAP, ALKBH5, YTHDF1 ve YTHDF2 icin anlamli bir degisiklik bulunmadi. YTHDF3
ifadesi, GSE6477 verisine dayali olarak MM'de bir azalma gosterdi.

Sonug: M6A degistirici genlerin ifadesi, normal plazma hicrelerine kiyasla MM plazma hiicrelerinde deregile edildigi
bulunmustur. M6A'nin modifiye edici genlerinin degismis ifadesi, MM'nin olusumunda rol oynar gibi gériinmektedir.

Anahtar kelimeler: Multipl miyelom; epitranskriptom; m6A; gen ekpresyonu; METTL3; FTO

‘epitranscriptome’ which involves RNA maturation, stability,
transportation, and yield of the protein translation (4).
Although all cellular RNAs from all living organisms can be post-
transcriptionally modified by more than 100 distinct chemical
modifications (5), major mRNA modifications in eukaryotic
N6,2'-O-
dimethyladenosine, 5-methylcytidine, 5-hydroxylmethylcytidine,

transcriptome consist of N6-methyladenosine,
inosine, pseudouridine and N1-methyladenosine (6). Among
these modifications the methylation of adenines at the N6
position called N6-methyladenosine (m6A) is the mostabundant
modification. m6A can change the secondary structure of the
mRNA that leads to an alteration in its splicing, translation, and

cytoplasmic degradation (7).

m6A has been reported to be a more extent in 5' untranslated
regions (UTRs) and near stop codons in the 3' end of the mRNA,
while a lesser extent in introns and long internal exons (7-9).
The recent mapping of m6A sites throughout the transcriptome
of human cells by high-throughput sequencing revealed that
118000 m6A peaks are found in over 12000 genes (4,10). m6A
modification can vary between cell types and be dynamically
regulated by several highly conserved enzymes. These enzymes
are the m6A ‘writers’ which attach methyl to the specific
adenines on the target RNAs, ‘erasers’ which reversibly removes
the methyl group from m6A and ‘readers’ that regulate the fate
of modified mRNAs by binding to m6A.

m6A ‘writers’ in mammalian cells include a methyltransferase
complex with both catalytic and regulatory units including
METTL3 (methyltransferaselike 3) shown to be the main
methyltransferase responsible for m6A modification (11);



METTL14 the other catalytic subunit, and WTAP (Wilms tumor
1 associated protein) the controller of the process (12,13).
M6A ‘erasers’ consist 2 demethylases, fat mass and obesity-
associated (FTO) and alkylated DNA repair protein alkB
homolog 5 (ALKBH5). The best characterized of m6A ‘readers’
are the YTH domain-containing proteins, YTHDF1, YTHDF2,
and YTHDFS3 that selectively bind m6A-modified RNAs (14,15).

The identification of the contributors of m6A modification and
the development meRIP-sequencing (m6A-seq) technology
shed a light into defining the roles of m6A mRNA modification
in cancer biology. The involvement of the writers, readers, and
erasers of m6A modification in the promotion of tumorigenesis
was reported by many recent studies (16). However, the
functional roles of the contributors of m6A modification in
MM progression need to be determined. Therefore, the aim of
this study is to examine the expression levels of the writers,
readers, and erasers of m6A modification using MM patient
datasets GSE6477 and GSE47552 (17,18).

Materials and Methods

Publicly available Gene Expression Omnibus datasets (https://
www.ncbi.nlm.nih.gov/geo/; accession numbers GSE6477 and
GSE47552) (17,18) were analyzed using GEO2R (http://www.
ncbi.nlm.nih.gov/geo/geo2r/) to study gene expression
of the contributors of m6A modification which are METTL3,
METTL14, WTAP, FTO, ALKBH5, YTHDF1, YTHDF2, and YTHDF3
in plasma cells derived from MGUS, SMM and MM patients and
healthy subjects. GEO datasets [GSE6477 (Normal plasma cells
(NPQC): N = 15; Monoclonal gammopathy of undetermined
significance (MGUS): N = 21; smoldering MM (SMM): N = 24;
newly-diagnosed MM (NDMM): N = 69; relapsed/refractory
MM (RRMM): N = 55) and GSE47552 (NPC: N = 5; MGUS: N =
20; SMM: N = 33; MM: N = 41) were analyzed using the gene
chips of Affymetrix Human Genome U133 Plus 2.0 Array
and Affymetrix Human Gene 1.0 ST Array [transcript (gene)
version], respectively. The probe IDs for each transcript on
the Affymetrix Human Genome U133A Array and Affymetrix
Human Gene 1.0 ST Array were displayed in Table 1. Default
settings were applied when using GEO2R website and the
results were obtained by using the function ‘Save all results’
and were further analyzed. Fold change obtained in the
normal plasma cells (NPCs) was set to 1. Statistical analysis
was performed with one-way Anova Dunnett's multiple
comparisons test using GraphPad Prism 6.0. This study was
based on data analysis of GEO datasets GSE6477 and GSE47552
using GEO2R. All the experimental conditions in these
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datasets were approved by the research ethic committees.
Therefore, this study did not involve ethics approval and
consent to participate.

Results

Gene expression levels of m6A-metabolizing enzymes were
analyzed in plasma cells derived from MGUS, SMM and MM
patients as well as in their normal counterparts using GEO
datasets, GSE6477 (17) and GSE47552 (18). METTL3 the main
m6A writer was found to be significantly downregulated in
MM plasma cells compared to NPCs by the analysis of two
datasets (17,18) (Figure 1).

GSE6477

uerms werns GSE47552

WTAP

ﬂ?%%%%

Figure 1. METTL3 and METTL14 expressions are downregulated in MM.
By analyzing GEO DataSets GSE6477 and GSE47552, expression levels
of individual m6A writers (i.e, METTL3, METTL14, and WTAP) illustrated
by Box-whisker plots were determined in MM. NPC: Normal Plasma Cells
(n=15 in GSE6477; n=5 in GSE47552); MGUS: Monoclonal Gammopathy
of Undetermined Significance (n=21 in GSE6477; n=20 in GSE47552); SMM:
Smoldering Multiple Myeloma (n=24 in GSE6477; n=33 in GSE47552). In
GSE47552 study, MM stands for Multiple Myeloma (n=41); In GSE6477
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study, ND MM stands for Newly Diagosed Multiple Myeloma, (n=69) and
RR MM stands for Relapsed/Refractory Multiple Myeloma, (n=27). One-
way Anova Dunnett's multiple comparisons test was performed used to

determine the significance. *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001.

Furthermore, analysis of GSE6477 dataset showed a decrease
in the expression of METTL3 in SMM plasma cells compared
to NPCs, while the same result was not observed by the
interpretation of GSE47552. Analysis of GSE6477 dataset
revealed that METTL3 expression is higher in SMM cells
compared to those derived from MGUS and MM patients
(Figure 1). METTL14 the other m6A writer was also significantly
decreased in both MGUS and MM plasma cells compared to
normal counterpart by the analysis of GSE47552, whereas
METTL14 could not be found in the list of genes in GSE6477
(Figure 1). The expression of WTAP the stabilizer of the writing
complex was found to be similar between NPCs and MGUS,
SMM and MM cells by the interpretation of the dataset
GSE6477 (Figure 1). However, WTAP expression was notably
overexpressed in SMM plasma cells but not in MM plasma
cells compared to NPCs and a decrease in WTAP expression
between SMM and MM cells was found to be significant by the
analysis of GSE47552 (Figure 1).

m6A demethylase FTOwasfound to be significantly downregulated
in MM cells compared to normal NPCs by the analysis of two
datasets (17,18) (Figure 2).

GSE6477 GSE47552

Lk

Figure 2. Decreased expression of FTO in MM. Expression of m6A
erasers FTO and ALKBH5 was analyzed using GSE6477 and GSE47552.
Compared to NPCs, the expression of FTO was decreased in MM,
whereas no significant change was found for ALKBH5. NPC: Normal
Plasma Cells (n=15 in GSE6477; n=5 in GSE47552); MGUS: Monoclonal
Gammopathy of Undetermined Significance (n=21 in GSE6477; n=20
in GSE47552); SMM: Smoldering Multiple Myeloma (n=24 in GSE6477;
n=33 in GSE47552). In GSE47552 Dataset, MM: Multiple Myeloma
(n=41); In GSE6477 Dataset, ND MM: Newly Diagosed MM, (n=69);
RR MM: Relapsed/Refractory MM, (n=27). *p < 0.05; **p < 0.01; ***p <
0.00; One-way Anova.

21

Analysis of GSE47552 dataset showed that the expression of
another m6A

demethylase ALKBHS5 is comparable between NPCs and MM cells.
Furthermore, a significant decrease in the expression of ALKBH5
was only observed in MGUS cells compared to NPCs. Of note,
ALKBH5 could not be found in the list of genes in GSE6477.

The expression of YTHDF1 and YTHDF2 which are the first two
of methyl readers was not altered in MM cells compared to
NPCs by the analysis of two datasets (17,18) (Figure 3).

GSE6477 GSE47552
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Figure 3. Altered expression of YTHDF3 in MM. m6A readers YTHDF1
and YTHDF2 expressions were similar between NPCs and MM, while
YTHDF3 expression was deregulated in MM. NPC: Normal Plasma Cells
(n=15inGSE6477;n=5in GSE47552); MGUS: Monoclonal Gammopathy
of Undetermined Significance (n=21 in GSE6477; n=20 in GSE47552);
SMM: Smoldering Multiple Myeloma (n=24 in GSE6477; n=33 in
GSE47552). In GSE47552 Dataset; MM: Multiple Myeloma (n=41); In
GSE6477 Dataset; ND MM:

Compared to NPCs, the expression of YTHDF3 the third one
of the methyl readers was significantly reduced in both
newly diagnosed (ND) and relapsed/refractory (RR) MM cells
according to the analysis of GSE6477. However, YTHDF3
expression was similar between NPCs and MM cells by the
interpretation of GSE47552.

Thus, the expression of m6A methyltransferases METTL3
and METTL14 was significantly decreased, whereas WTAP
expression was comparable in MM cells. m6A demethylase
FTO was also significantly reduced in MM. However, the
expressions of ALKBH5, YTHDF1 and YTHDF2 were found to be
similar between NPCs and MM cells. When these two datasets
were compared for YTHDF3 expression, the result found to be
contradictory. The results were summarized in Table 2.
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Discussion

By analyzing publically available GEO datasets, this study
shows that the expressions of METTL3 and METTL14 m6A
methyltransferases and m6A demethylase FTO were decreased
in MM cells. Furthermore, the expression of ALKBH5, YTHDF1 and
YTHDF2 were not significantly changed in MM cells, while based
on the analysis of GSE6477 data, YTHDF3 expression was found
to be reduced in MM cells compared to NPCs.

m6A mRNA methylation plays essential roles in various
bioprocesses such as cell proliferation and differentiation (19).
Study of m6A mRNA modification and its regulation in cancer
biology has attracted great interest in recent years and showed its
important role in cancer initiation and progression (16). The m6A
methylase complex termed as m6A ‘writers’has mainly consisted
of METTL3, METTL14 and WTAP. The m6A demethylases called
m6A ‘erasers’ consist FTO and ALKBH5. The best characterized of
m6A ‘readers’ are YTHDF1, YTHDF2, and YTHDEF3 that selectively
bind m6A-modified RNAs (12-16).

To my knowledge, for the first time, this study uncovered
the expression levels of m6A mRNA modifying enzymes in
MM biology. This study displayed an important decrease in
METTL3 and METTL14 expressions in MM, suggesting a role in
MM development. METTL3 was reported to be an important
controller of human myeloid differentiation and its deletion in
myeloid leukemia cells led to an increase in cell differentiation
and apoptosis (20). METTL14 likewise METTL3 is downregulated
during myeloid differentiation and eminently expressed in AML
cells which have t(11g23), t(15;17), or t(8;21) (20). Knockdown

of METTL3 or METTL14 induced an alteration in mRNA m6A
enrichment and changed mRNA expression of genes that lead to
promote glioblastoma stem cell (GSC) growth and tumorigenesis
(21). Bansal and colleagues reported that WTAP expression was
increased in AML patients and knockdown of WTAP in a leukemia
cell line led to a reduced proliferation, increased differentiation,
and elevated apoptosis (22). However, in this study the expression
of WTAP was found to be similar between NPCs and MM.

Increased expression of FTOis related to the progression of various
cancers, including AML cells carrying t(11g23)/MLL, t(15;17)/PML-
RARA and FLT3-ITD (23). In addition, ALKBH5, an another m6A
demethylase, was found to demethylate forkhead box protein
M1 (FOXM1) nascent transcripts and be highly expressed in GSCs
(24). ALKBH5. However, in this study FTO expression was found
to be notably decreased in MM plasma cells compared to NPCs,
while ALKBH5 expression was found unchanged in MM cells.

This study also showed that expression levels of YTHDF1 and
YTHDF2, m6A “reader” proteins, were not significantly altered in
MM plasma cells compared to NPCs. However, Chen et al. showed
that human pancreatic cancer cells have increased expression
of YTHDF2 that plays an important role in proliferation and
epithelial-mesenchymal transition (EMT) (25). YTHDF3 expression
was found to be decreased in plasma cells derived from both ND
and RR MM patients compared to their normal counterparts.
Although, the current study revealed a decrease expression in
METTL3, METTL14, FTO and YTHDF3, these m6A-modifying
genes appear to have no effect on MM progression. In
summary, decreased m6A methylation seem to play a role

in MM development.
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Conclusion

The analysis reported here shows that the expression of
m6A-modifying genes is deregulated in MM plasma cells
compared to NPCs. Altered expression of m6A-modifying
genes appears to play a role in the development of MM.
Further investigation to determine the level of m6A
modification on mRNAs in MM cells is required.
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Effect of serum osmolality on 6-year survival rates in patients with
acute myocardial infarction

Akut miyokard enfarktiisi geciren hastalarda serum osmolalitesinin 6
yillik sagkalim oranlarina etkisi
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Abstract

Aim: In the present study, we aimed to evaluate the potential relationship between serum osmolality and mortality rates
in a six year of follow-up in patients with a history of acute myocardial infarction.

Material and Methods: A retrospective study was designed. Participants were the patients with a first attack AMI, who
were referred to our tertiary referral center for angiography. The relationship between the biochemical values of patients
who were hospitalized between the period January 2008 - June 2009 and their survival in six years was investigated.
Clinical variables of baseline characteristics, in-hospital management, and in-hospital adverse outcomes were recorded.

Results: Two hundred and four patients, 174 men (85%) and 30 women (15%), were included in the study. Median serum
osmolality was 295.87 mOsm/kg. Mean follow-up time was 61.31£1.68 months. The best cut-off value of the plasma
osmolality to predict the 6-year mortality was 303.94 mOsmol/kg.

Conclusion: The higher the osmolality, the worse the six-year survival is in patients with first episode AMI even in the
absence of diabetes mellitus and chronic kidney disease. We believe that hyperosmolality can be targeted in treatment
and prevention efforts as well as its use when evaluating outcomes of the cardiac diseases.
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Oz
Amag: Bu calismada akut miyokard enfarktlisii 6ykusi olan hastalarda alti yillik takipte serum osmolalite ve mortalite
oranlari arasindaki potansiyel iliskiyi degerlendirmeyi amacladik.

Gereg ve Yontemler: Retrospektif bir calisma tasarlandi. Katiimcilar, anjiyografi icin ticlincti basamak sevk merkezimize
yonlendirilen, ilk atak AMI atadi olan hastalardi. Ocak 2008 - Haziran 2009 arasinda yatan hastalarin biyokimyasal degerleri
ile alti yil icinde hayatta kalmalari arasindaki iliski arastirildi. Baslangig 6zellikleri, hastane ici ydnetim ve hastane ici olumsuz
sonuglarin klinik degiskenleri kaydedildi.

Bulgular: iki yiiz dért hasta, 174 erkek (% 85) ve 30 kadin (% 15) calismaya dahil edildi. Ortalama serum osmolalitesi 295.87
mOsm / kg idi. Ortalama takip siiresi 61.31 £ 1.68 ay idi. Plazma osmolalitesinin 6 yillik mortaliteyi tahmin etmek icin en iyi
kesme degeri 303.94 mOsmol / kg idi.

Sonug: Osmolalite ne kadar ylksek olursa, diyabetes mellitus ve kronik bobrek hastaligi olmasa bile ilk atak AMI'si
olan hastalarda alti yillik sagkalim daha koétidur. Hiperosmolalitenin, kalp hastaliklarinin sonuclarini degerlendirirken

Introduction

Cardiovascular diseases including coronary artery disease,
acute myocardial infarction, and heart failure is the leading
cause of mortality worldwide (1,2).

Increased serum osmolality is considered a risk for coronary
artery disease (3,4). The presence and severity of coronary
artery disease confirmed by angiography was found to be
related with the serum osmolality (5).The negative effect of
diabetes mellitus, renal insufficiency and both hyponatremia
and hypernatremia on coronary arteries is well documented
and they have long been known as a risk factor for coronary
artery disease (6-9).

Osmolality is a useful marker of hydration status and it can be
calculated using fasting blood glucose, blood urea nitrogen
(BUN) and sodium (Na) values (5,10,11).Studies suggested that
in patients presenting with Acute Myocardial Infarction (AMI),
hyperglycemia at admission is associated with increased
(12,13).Moreover, the
impaired renal function and long-term mortality is well
established (14). And, elevated BUN level is highly predictive
of mortality, independent of creatinine in a heterogeneous
critically ill population (15). In the literature a limited number
of sources have shown the relationship of serum osmolality
with mortality (16,17).

mortality relationship  between

In the present study, we aimed to assess serum osmolality
in patients with AMI; to evaluate the potential relationships
between other biochemical factors and mortality rates in a six
year of follow-up.
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kullaniminin yani sira tedavi ve 6nleme cabalarina da hedeflenebilecegine inaniyoruz.

Anahtar kelimeler: kardiyak risk; kronik bdbrek hastaligi; kesme noktasi; mortalite; ozmolalite

Material and Methods

A retrospective study of 204 patients with a first attack
AMI, who were referred to our tertiary referral centre for
angiography between the period January 2008 - June 2009
were included; informed consent was not assumed necessary
because of the retrospective observational nature of the study
and all steps were taken to ensure the anonymity of the data.
The study was performed in accordance with the Declaration
of Helsinki and approved by the local ethics committee.

Definition of AMI is made when there is a rise /fall of cardiac
biomarkers, with the evidence of symptoms, suggestive
electrocardiographic changes, or imaging evidence of new
loss of viable myocardium or regional abnormality of wall
motion (18).

Exclusion criteria are anemia, alcohol intake in 24 hours,
acute infections, recent major trauma, systemic inflammatory
disease, cancer, and end-stage kidney disease.

The relationship between the biochemical values of patients
who were hospitalized in 2010 and their survival over the
past 6 years were investigated. Clinical variables of baseline
characteristics, in-hospital management and in-hospital
adverse outcomes were recorded. Mortality was evaluated
by hospital records and follow-up interviews by consecutive
telephone contacts. Laboratory results, clinical characteristics,
cardiovascular  risk  factors, co-morbidities, coronary
morphology, and medication at hospital discharge were
noted for all patients. The authors collecting the data did not

interfere with the management process.



Complete blood cells were analyzed in an automated
hematology analysis system (Coulter LH-780 hematology
analyzer; Beckman Coulter Inc., Fullerton, CA, USA) which
measures platelet size and platelet count using aperture-
impedance technology. Fasting Blood Glucose, BUN, Sodium,
Potassium, Creatinine, AST, ALT, T Chol, HDL, Tg, GGT, Uric
acid were analyzed using commercial kits with auto-analyzer
(ADVIA® 2400 Clinical Chemistry System, Siemens, USA).

Plasma osmolality at admission were calculated with the
following formula:

Osmolality = 1.86xsodium mmol/l + (glucose mg/dl/18) +
(BUN mg/ dl/2.8) +9

Ethical approval

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amendments
or comparable ethical standards.

Statistical analysis

Descriptive statistics were reported as meanzstandard
deviation for normally distributed variables, median (min-
max) for not normally distributed variables and frequency
and percentage for categorical variables. One-way ANOVA,
Kruskal Wallis, Pearson chi-square Fisher Freeman Halton tests
were used to compare osmolality groups. The log-rank test
was used to determine the difference between Kaplan-Meier
curves for survival time and mean survival time was reported.
To determine the prognostic factors that affect overall
survival time Cox proportional hazard regression analysis with
backward selection procedure was performed and results of
the final step was reported. Results were reported as hazard
ratios with 95% confidence intervals (Cl) and related p-values.
Receiver operating characteristic curve analysis was used to
assess the ability of the plasma osmolality to predict the 6-year
mortality. p<0.05 was considered statistically significant. IBM
SPSS v.20 was used for statistical analysis.

Results

Two hundred and four patients, 174 men (85%) and 30 women
(15%), were included in the study. The mean age of participants
was 58.60+9.86. Median serum osmolality was 295.87(269.54-
358.41) mOsm/kg. Patients were divided based on osmolality
into low (<285, n=26), normal (285 to 300, n=103), and high
(>300, n=75) groups.

Age, hypertension and presence of diabetes mellitus were
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associated with high osmolality but smoking was not
associated with osmolality (Table1).

Use of drugs containing Angiotensin Converting Enzyme (ACE)
inhibitor, acetylsalicylic acid (ASA), Statins and Oral Antidiabetic
Drugs was also associated with high osmolality (Table2).

Mean follow-up time was 61.31+1.68 months. Sixteen cases
died while in hospital. In total, 25 cases died within 1 year, 28
cases within 2 years, 32 cases within 3 years, 34 cases within
4 years, 36 cases within 5 years and 38 cases within 6 years.
Of the 16 deaths in the hospital, 15 were in the group with
high osmolality (> 300 mOsm). Similarly, in the following years
mortality was higher in the group with higher osmolality. In
the high osmolality group, heart rate was higher in this group
and the mean blood pressure was lower than the other groups.
In addition, high osmolality was associated with rales, stable
angina pectoris presence and low ejection fraction. Number
of effected vessels increased with high osmolality (Table3).

High osmolality was associated with hemogram and
biochemical parameters (Table4). Fasting glucose level, BUN
and sodium are the parameters we calculated the osmolality in
the formula. In addition, creatinine, AST, ALT, total cholesterol,
LDL and uricacid were associated with osmolality. Hemoglobin
decreased with high osmolality, but WBC increased with high
osmolality. Platelet count was the highest in the normal
osmolality group. Sedimentation and cardiac biomarkers were
high in the group with high osmolality. Hs-CRP values were
more than 5-fold higher in the high osmolality group than in
the other groups.

Osmolality and Hs-CRP were considered for cox regression,
moderate osmolality was found protective factor and reduced
death risk %87.10 (p=0.007). Hs-CRP was found as a risk factor
and one unit increase in Hs-CRP will increase death risk 1.02
time (p=0.002).

Kaplan Meier analysis results showed high osmolality was
associated with decreased mortality compared with low or
normal osmolality (p=0.001). In addition sodium and fasting
blood glucose values were also associated with mortality
(p=0.031 and p<0.001 respectively) (Table5 and Figure1).

Table 6 demonstrates cox regression analysis results of the
patients (n=181) for mortality, excluding the patients with a
history of diabetes mellitus and chronic kidney disease (n=23).
BMI> 25 was defined as a risk factor for 6-year mortality. In the
case of BMI> 25, the risk of mortality was 3.01 times greater.
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Figure 1. Kaplan-Meier curve for overall survival in patients with a
first attack acute myocardial infarction (n =204) stratified by admission
plasma osmolality (a), bun (b), sodium (c), and fasting blood glucose

(d) levels, respectively. Cum, cumulative; Q, quartile.

Sodium level >145 was defined as a risk factor for 6-year
mortality. If the sodium level was >145, the risk of mortality

was 7.95 times more than if it was <145. Hypertension was
defined as a risk factor for 6-year mortality. The risk of mortality
was 3.16 times higher in case of hypertension.

After receiver operating characteristic curve analysis, the
best cut-off value of the plasma osmolality to predict the in-
hospital mortality was 303.94 mOsmol/kg with 57% sensitivity
and 83% specificity (area under the curve: 0.719; 95% ClI:
0.615-0.823; p<0.001) (Figure 2).
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Figure 2. Receiver operating characteristic curve analysis showed
that the best cutoff value of the plasma osmolality to predict the 6
years mortality was 303.94 mOsmol/kg with 57% sensitivity and 83%
specificity. AUC=0.719; 95% Cl 0.625-0.823; p<0.001.

Discussion

The present study demonstrated us that osmolality increases
the mortality risk in patients without a history of diabetes
mellitus and chronic kidney disease. Previous studies
suggested that osmolality is a risk factor for mortality (16,
17, 19) but the risk might be originated from concomitant
renal insufficiency. We have shown that six year survival was
better in patients with lower osmolality even in the absence of
diabetes mellitus or chronic kidney disease.

Moderate osmolality was found as a protective factor and it
resulted in a reduced death risk. In a recent study by Tatlisu et
al. investigated the association of plasma osmolality with all-
cause mortality in ST-segment elevation in 3748 myocardial
infarction patients treated with a primary percutaneous
coronary intervention (19). They followed of patients for a
mean period of 22 months and found that plasma osmolality
was a predictor of both in-hospital and long-term all-cause
mortality. They found that patients with higher plasma
osmolality had 3.7 times higher long-term all-cause mortality
rates than patients with lower plasma osmolality. In the present
study, the patients with a first attack AMI followed up for six
years. The patients with the highest osmolality values had a
poor prognosis in both studies. The underlying mechanisms
that influence osmolality and its trajectory are likely related to
neuro-hormonal abnormalities.
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White blood cell, neutrophile count, monocyte count, and
lymphocyte count were higher in high osmolality group while
hemoglobin levels were low. Rasouli et al. found that indicators
of dehydration and haemoconcentration are associated with
coronary artery disease and its severity. In that study, white
blood cells and its subgroups and hemoglobin levels were
positively related to prevalence and severity of coronary
artery disease. In the current research, there was no control
group, but white blood cells counts were associated with high
osmolality. Only hemoglobin levels were low in the osmolality
group. Low hemoglobin levels may be considered as a sign of
malnutrition. Elevated levels of osmolality and cardiac risk can
be expected in poorly fed cases.

C - reactive protein has also been identified as independent
risk marker for mortality also in patients with AMI (20). CRP
levels predict the risk for death or AMI within 30 days among
patients undergoing percutaneous coronary intervention
(21-24). CRP has been suggested to indicate generalized
inflammation and participates directly in cardiovascular
events (25). The high levels of CK-MB and troponin in the high
osmolality group seem to support the idea that osmolality
can be a reliable cardiac marker. Osmolality can be useful
in risk estimates because it is a non-invasive method that is
easy to calculate. Estimating the osmolality of sodium, BUN
and glucose in routine tests will provide a cost-effective risk
prediction.

Several limitations have to be considered. Data from the
present study were collected in a single centre. Patients were
the subjects with a cardiovascular problem and the results
obtained were not suitable for making a generalization
for the community.Patients' biochemical and hemogram
measurements were measured only at the time of referral.
If we were able to repeat these measurements over a 6-year
follow-up, we could reach more useful data. Similarly, in this
study, only the mortality of patients was evaluated at 6-year
follow-up. If recurrent coronary events were also observed,
the relationship between osmolality and coronary artery
disease could be discussed in depth.

Conclusion

The higher the osmolality, the worse the six-year survival
is in patients with first episode AMI even in the absence of
diabetes mellitus and chronic kidney disease. Osmolality is
a cheap, noninvasive and reliable parameter to guess long-
term survival in patients with coronary heart disease. We
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believe that hyperosmolality can be targeted in treatment and

prevention efforts as well as its use when evaluating outcomes

of the cardiac diseases.
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Fatty liver in patients with acromegaly

Akromegali hastalarinda yagl karaciger
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ABSTRACT

Aim: Patients with acromegaly are at risk of metabolic diseases, such as diabetes mellitus, insulin resistance and
hypertriglyceridemia. We aimed to investigate what is effective in the development of non-alcoholic fatty liver disease
(NAFLD) in patients with acromegaly.

Materials and Methods: 60 (33 female, 27 male) patients with acromegaly, and a healthy control group of 52 persons (27
female and 25 male) were retrospectively studied. Mean age of the patients and the control group were 44.11 £13.83 and
39.12+14.99 respectively. Body mass index (BMI), liver ultrasound and laboratory findings were taken from the records in
the files. Statistical analyzes were performed using SPSS statistical software package version 22 (IBM Corporation, USA).

Results: Fasting blood sugar, triglyceride, insulin like growth factor, growth hormone(GH) and CRP levels were significantly
higher, HDL levels were significantly lower in acromegaly group. BMI and NAFLD were similar between groups. We found
that, BMI and GH are the most important two factors in the presence of NAFLD in patients with acromegaly. NAFLD
correlates significantly positively with the patient's BMI, weight and age; significantly negatively with the GH levels.

Conclusion: In people with acromegaly, BMI and GH levels are the things that affect development of NAFLD.
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Amag: Akromegali hastalarinda, diabetes mellitus, insilin direnci ve hipertrigliseridemi gibi metabolik durumlara siklikla
rastlanir. Bizim amacimiz, akromegali hastalarinda, non alkolik yagli karaciger (NAFLD) gelismesinde etkili olan faktorleri
saptamaktir.

Gereg ve Yontemler: 60 (33 kadin, 27 erkek) akromegali hastasi ve 52 saglkli kisiden (27 kadin ve 25 erkek) olusan kontrol
grubu retrospektif olarak incelendi. Hastalarin ve kontrol grubunun ortalama yasi sirasiyla 44.11 £13.83 ve 39.12+14.99'du.
Beden kitle indeksi (BKi), karaciger ultrasonografisi ve laboratuvar sonuclari dosyalarindaki kayitlardan alindi. istatistik
analizlerde IBM SPSS Versiyon 22.0 istatistiksel paket programi (IBM Corporation, USA) kullanildi.

Bulgular: Akromegali hastalarinda aclik kan sekeri, trigliserid, instlin benzeri biytime faktord, bliytime hormonu (GH) ve
CRP seviyeleri kontrol grubuna goére anlamli derecede yiiksek, HDL diizeyleri anlamli derecede diisiik bulundu. Gruplarin
BKi ve NAFLD oranlari benzerdi. Akromegali hastalarinda BKi ve GH'un NAFLD gelismesinde en énemli iki faktér oldugu
sonucuna ulastik. NAFLD, hastanin BKi, kilo ve yasi ile anlamli derecede pozitif, GH diizeyi ile anlamli derecede negatif

korelasyon gosterdi.

Introduction

Growth hormone (GH) is produced by anterior pituitary
gland. GH hypersecretion is usually caused by a GH-
secreting pituitary adenoma and leads to acromegaly.
GH hypersecretion leads to overproduction of insulin-like
growth factor 1 (IGF-1). IGF-1 is a polypeptide hormone
which has functional homology with proinsulin and can be
synthesized by liver and many tissues and stimulates growth
in specific cells through paracrine and autocrine mechanisms.
IGF-1 is widely involved in inflammation, glucose and lipid
metabolism, stimulates free fatty acid (FFA) use in muscle [1].
Mature hepatocytes and adipocytes have abundant insulin
receptors, while virtually no IGF-1 receptors. Vascular smooth
muscle cells have abundant IGF-1 receptors and minimal
insulin receptors.

Acromegaly is a slowly developing disease and often
diagnosed in 10 years or moreafter its onset. The mean age
at diagnosis of acromegaly ranges from 40-47 years, with a
prevalence of 28-137 per million and an incidence of 2-11
cases/year [2]. Overgrowth on the acral parts of the skeleton,
soft tissue swelling and periarticular and cartilaginous
thickeningoccurs.Deepvoice, hyperhidrosis, proximal muscle
weakness and fatigue, joint pain, arthropathy, sleep apnea,
generalized visceromegaly, diabetes mellitus, hypertension,
coronary artery disease, heart and respiratory failure can be
seen clinically. Hypertension is caused by plasma volume
overload, increased cardiac output and structural changes in

Sonug: Akromegali hastalarinda, NAFLD gelismesini etkileyen faktdrler BKi ve GH'dur.

Anahtar kelimeler: akromegali; non alkolik yagh karaciger hastaligi; beden kitle indeksi

the vascular system. GH acts at the distal nephron and has
antinatriuretic effects. Epithelial sodium channel subunit
transcription in the cortical collecting duct is induced by GH.
There is insulin resistance (IR) due to GH elevation, decreased
peripheral glucose utilization, increased gluconeogenesis
and lipolysis. GH stimulates lipid oxidation [3] and white
adipose tissue (AT) lipolysis [4] which leads reduced visceral
AT and FFA release into the muscles [3] and increases FFA
oxidation in the liver [1]. In acromegaly, body fat depots
are diminished. GH in skeletal muscle increases lipoprotein
lipase activity. At supraphysiological levels, GH induces IR in
liver and muscle. FFA released from AT can lead to IR in the
liver. In acromegaly, increased lipolysis and IR theoretically
have opposite effects on the NAFLD. Lipid accumulation
occurs in the liver in cases of GH abundance or deficiency
[5]. GH stimulates triglyceride (TG) uptake and storage in
the muscle and liver by inducing LPL and/or hepatic lipase
(HL) expression. GH promotes intra hepatic TG storage by
repressing lipolysis, or lipid oxidation, or by promoting
lipogenesis [6].

In the diagnosis, clinical features of acromegaly, elevated
IGF-1 levels, and nadir postglucose GH levels are important.
IGF-1 levels are stable, and reflect elevated GH levels. IGF-1
enhances glucose uptake in peripheral tissues.

Metabolic complications of acromegaly which closely
linked to the increased cardiovascular risk are impaired FBS,
impaired glucose tolerance, diabetes mellitus, IR, reduced
TC, increased TG, increased nitrogen retention [7].
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The liver is the central organ for fatty acid metabolism,
participates in TG synthesis, export, uptake and oxidation.
Fatty acids are collected in the liver by both hepatocellular
uptake from plasma and biosynthesis in the liver. In healthy
persons,smallamounts offattyacidsare stored as triglycerides
in liver. Persistent dysfunctions in liver metabolism lead to
the accumulation of TG within hepatocytes, namely NAFLD
[8]. It is considered to be the hepatic manifestation of the
IR, metabolic syndrome and its components (diabetes
mellitus, hypertension, obesity, dyslipidemia). Prevalence of
NAFLD is 25% to 45% in the Western population [9]. NAFLD
is considered a predominant hepatopathy worldwide and
a leading cause of chronic liver disease in not only United
States but much of the world. In USA, NAFLD affects nearly
a third of the population and the 10-year cost of managing
NAFLD complications can bring an economic burden of
US$908 billion [10].

We aimed to investigate what is effective in the development
of NAFLD in patients with acromegaly.

Material and Methods

60 (33 female, 27 male) patients with acromegaly who were
followed in Erzurum Regional Education and Research
Hospital endocrinology outpatient clinic were retrospectively
evaluated and the findings which they were first diagnosed
were compared with a healthy cross-matched control group
of 52 persons (27 femaleand 25 male).27 out of 60 acromegaly
patients were men. Mean age of the patients and the control
group were 44.11 +13.83 and 39.12+14.99 respectively. All
patients, had the clinical features of acromegaly, their IGF-
1 levels were high for age and serum GH concentration >1
ng/mL during 75 g oral glucose tolerance test at the time of
acromegaly diagnosis. Who had accompanying infectious or
inflammatory diseases and other malignities were excluded.

Serum glucose was measured with a standard
spectrophotometric method. Serum total IGF-1, high-
sensitivity CRP, thyroid stimulating hormone, insulin

were determined by solid-phase, enzyme-labeled
chemiluminescent immunometric assays (Immulite 1000
immunoassay system, Siemens medical solutions Diagnostics,
Los Angeles, CA, USA). Plasma lipid levels including low-
density lipoprotein (LDL), high-density lipoprotein (HDL),
TG, and TC were measured using standardized enzymatic

methods.

Statistical analyzes were performed using SPSS statistical
software package version 22 (IBM Corporation, USA).
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Descriptive statistics were performed,continuous variables
areexpressed as meantstandard deviation.The Kolmogorov-
Smirnov test was used to asses normality. Student’s t-test
and Mann-Whitney U-test were used to compare normally
distributed and non-normal distributed continuous variables,
respectively. The relationships between variables were
assessed using Spearman correlation coefficient for non-
normally distributed data. Multivariate logistic regression
analysis was used to determine the effects of FBS, BMI, HDL,
LDL, TG and TC on NAFLD. For all comparisons, P <0.05 was
accepted as significant.

Local Ethics Committee for Clinical Research approved this
study. World Medical Association Declaration of Helsinki
Ethical Principles for Medical Research Involving Human
Subjects were applied in this study. Informed consent was
obtained from all involved persons prior to study inclusion.

Results

Mean FBS (97,42+13,10 and 88,21+6,87 mg/dL),
TG (137.62484.02 and 102.92+43.06mg/dL), IGF-1
(562.92+408.75 and 163.57+77.85ng/mL) and CRP levels
(3.50+3.31 and 1.32+1.24mg/L) were significantly higher,
HDL levels (41.55+£10.51 and 50.57£10.69 mg/dL)
significantly lower in acromegaly group than the control

were

group respectively, p<0.05.

Mean weight of the acromegaly group was significantly
higher than the control group (82.60+16.83 and 73.52+19.56
kg respectively), p<0.05, but BMI (29.66+5.49 and 26.93+7.16
kg/m2) and NAFLD (29.03 and 41.90 %) were similar between
groups, p>0.05.

Characteristics and biochemical test results of patients with

acromegaly and controls are summarized in Table 1.

In table 2, multiple logistic regression analysis of parameters
affecting NAFLD in acromegaly is shown.

BMI and GH are the most important factors in the presence
of NAFLD in patients with acromegaly.

Correlation analysis of NAFLD with BMI, weight, age and GH
in acromegaly is seen in Table 3.

In patients with acromegaly, NAFLD disease correlates
positively with the patient's BMI, weight and age; negatively
with the GH levels.
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Discussion

This is the first study to determine the risk factors of NAFLD
in patients with acromegaly. The multiple regression analysis
of NAFLD and other risk factors was performed (Table 2). BMI
and GH were independent predictive factors of NAFLD in
patients with acromegaly.

We found that, mean FBS, TG, IGF-1 and CRP levels were
significantly higher, HDL levels were significantly lower
in acromegaly group than the control group respectively,
p<0.05. TC, LDL and insulin levels were similar. A study
in 2013 in Greece showed that TC, LDL and TG levels were
increased in patients with acromegaly as opposed to the
control group, while HDL cholesterol was decreased [11].
In some studies, patients with acromegaly were found to
have hypertriglyceridemia [11, 12]. As TG levels are high,
there is a risk of developing NAFLD [13]. When 62 patients
with acromegaly were compared with 36 healthy persons,
patients with acromegaly were found to have significantly
higher mean values of FBS, TC, LDL, TG as well as lower mean
levels of HDL; CRP levels were similar [14]. In 2002, in a study
it was found that patients with acromegaly had lower CRP
and higher insulin levels than healthy controls [15].

In our study, at ultrasound imaging, the frequency of NAFLD
was found similar in acromegaly and control groups. In a
study, of twenty-four newly diagnosed acromegalic patients,
45.8% was found to have high visceral adiposity index which
shows early metabolic risk [16]. In another study, whole-
body magnetic resonance imaging of 24 patients with
acromegaly showed that, visceral AT was less than control
group [17].Unlike this, seven patients with acromegaly and
cross matched healthy volunteers were enrolled in a study
and magnetic resonance spectroscopy was used to assess in
vivo lipid deposition of liver and found markedly elevated
liver fat content in acromegaly [18].

In our study, NAFLD correlates negatively with the GH levels
in acromegalic patients. Ciresi et al found that, in acromegaly,
hepatic steatosis index is related with the reduction of GH
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and IGF-1 levels [5]. GH directly acts as a promoter in lipolytic
signaling and in contrast, GH might promote lipid synthesis
and storage by induction of IGF-1 [19]. 55 patients with
NAFLD were enrolled in a study, and decreased GH was found
associated with hepatic steatosis [20]. GH deficiency found
to be associated with dyslipidemia and NAFLD [13, 21].

We found that, mean weight (82.60+16.83 and 73.52+19.56
kg) of the acromegaly group was significantly higher than the
control group respectively, p<0.05, but BMI (29.66+5.49 and
26.93+7.16 kg/m2) was similar between groups, p>0.05. In
some studies, body weight and BMI in patients with acromegaly
were higher compared to healthy controls [22, 23].

A higher BMI increases the prevalence of NAFLD in
population [24]. The prevalence of NAFLD increases with
age, overweight/obesity and hypertriglyceridemia in general
population [25]. In patients with acromegaly, we found that,
NAFLD correlates positively with the patient's BMI, weight
and age, just as normal population.

In conclusion, BMI and GH were found to be independent
predictive factors of NAFLD in patients with acromegaly.
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Serum levels of Pentraxin-3, Vaspin, Apelin and troponin in
decompensated heart failure patients

Serum pentraxin-3, vaspin, apelin ve troponinin dekompanze kalp yetersizligi
hastalarindaki seviyeleri
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Trainning Hospital Sanliurfa/TURKEY
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ABSTRACT

Aim: The aim of the present study is to evaluate the levels of these biomarkers in decompensated heart failure (HF)
patients.

Material and Methods: 44 decompensated HF patients and 32 healthy individuals were enrolled in the study as patient
and control groups. Transthoracic echocardiography and serum troponin |, vaspin, apelin, and PTX-3 levels besides routine
laboratory analysis were performed for both groups.

Results: Troponin | and vaspin were higher, apelin was lower in patient group (for all, p<0.05).PTX-3 levels were higher in
patient group, but it was not statistically significant (p=0.133). Troponin | and PTX-3 levels were significantly decreased
(for both, p<0.05) with in-hospital-HF treatment. Vaspinand apelin levels did not show any significant change (p=0.938,
p=0.121, respectively). Vaspin had an independent relationship with troponin, apelin had an independent relationship
with PTX-3, troponin and apelin had independent relationship with vaspin, and finally troponin,PTX-3, and vaspin had
independent relationship with apelin in decompensated HF patients.

Conclusion: Troponin | and vaspin levels were elevated,and serum apelin levels were reduced in decompensated HF
patients. PTX-3 levels were higher in HF patients, but it was not statistically significant. Vaspin and apelin levels did not
change with HF stabilization in HF patients, but troponin | and PTX-3 levels were significantly decreased.
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Amag: Vaspin, apelinve Pentraxin-3 (PTX-3)kardiyovaskiiler fonksiyonlarin, sivi hemostazinin, vaskiler olusumun,
hiicre proliferasyonunun, glukoz metabolizmasinin ve inflamasyonun diizenlenmesinde etkili oldugu gosterilmis
biyomarkerlardir. Bu calismanin amaci, dekompanse kalp yetersizligi (KY) hastalarinda bu biyobelirteclerin diizeylerini
degerlendirmektir.

Gereg ve Yontemler: Calismaya 44 dekompanse KY hastasi ve 32 saglikli birey, hasta ve control grubu olarak dahil edildi.
Her iki grup icin de transtorasik ekokardiyografi ve rutin laboratuvar analizlerinin yaninda serum troponin |, vaspin,
apelinve PTX-3 diizeyleri analiz edildi.

Bulgular: Troponin | ve vaspin hasta grubunda daha yuksekti, apelin hasta grubunda daha distikti (hepsi icin, p<0.05).
PTX-3 duzeyleri hasta grubunda daha fazlaydi, ancak istatistiksel olarak anlamli degildi (p=0.133). Troponin | ve PTX-
3 dulzeyleri hastaneici KY tedavisi ile anlamli olarak azaldi (her ikisi icin de, p<0.05). Vaspin ve apelin diizeyleri anlamli
bir degisiklik gostermedi (sirasiyla p=0.938, p=0.121). Vaspin troponin ile bagimsiz bir iliskiye sahipti, apelinin PTX-3 ile
bagimsiz bir iliskisi vardi, troponin veapelin vaspin ile bagimsiz bir iliskisi vardi ve son olarak troponin, PTX-3 ve vaspin
dekompanse KY hastalarinda apelin ile bagimsiz bir iliskiye sahipti.

Sonug: Troponin | ve vaspin dlzeyleri dekompanse KY hastalarinda daha ytiksekti serum apelin diizeyleri daha dusuktu.
PTX-3 diizeyleri KY hastalarinda daha yuksekti, ancak istatistiksel olarak anlamli degildi. KY hastalarinda vaspin ve apelin

dizeyleri KY stabilizasyonu ile degismedi, ancak troponin | ve PTX-3 diizeyleri anlamli olarak azaldi.

Anahtar kelimeler: troponin [; vaspin; apelin; pentraxin-3; biyobelirte¢; dekompanse kalp yetersizligi

Introduction

Despite improvements in diagnosis and treatment of heart
failure (HF), it still has high morbidity and mortality. Ventricular
dysfunction, hemodynamic overload and increased
neurohumoral activation occur in HF. Increased neurohumoral
activation leads to increased renal-angiotensin system
activation, increased adrenergic activity, and cytokine release
[1]1.Medical history, physical examination, electrocardiography,
telegraphy, and biochemical parameters are the first step
diagnostic tests which should be evaluated in HF patients.
Biochemical parameters have a pivotal role in early diagnosis,
early treatment and prognosis. Troponin levels are known to
increase in acute HF or acute exacerbations of chronic HF [2].
There is also an increment in both BNP and ANP release due to

increased myocardial tension and stress [3].

Pentraxin-3 (PTX-3) is an acute phase reactant member of the
C-reactive protein (CRP) family and expressed by a variety of
cell types in response to various inflammatory stimuli. PTX-
3 levels were found to be higher in patients with normal
ejection fraction of diastolic heart failure, even though the
brain natriuretic peptide was within normal limits. It has also
been emphasized that PTX-3 may be used as an indication of
significant inflammation in heart failure [4].

Vaspin and apelin are found in the adipocytokine family.
Apelin has been shown to be effective in regulation

of cardiovascular functions, fluid hemostasis, vascular
formation and cell proliferation [5]. Other studies in this area
suggest that vaspin may be related to metabolic syndrome

and coronary artery disease[6].

According to the current literature, there is no study in which
vaspin was studied in heart failure patients. In addition, PTX-
3 and apelin were found to have different results. In this
study, troponin |, vaspin, apelin, and PTX-3 levels in acute
exacerbations of heart failure and their changes before and
after treatment were investigated.

Materials and Methods
Study population

44 patients who were admitted to cardiology clinic of
our university with the diagnosis of HF (New York Heart
Association [NYHA] class II-IV) and 33 healthy individuals as
control group were enrolled in the study between the date
of January 2009 and December 2010. This prospective case-
control study has been approved by the ethics committee of
the faculty of medicine. Informed consent was received from
both patients and control groups included in the study. This
study was conducted according to the principles of the World
Medical Association Declaration of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects”.

Allpatients’and controlgroups’'medical history,anthropometric
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measurements, physical examinations, transthoracic

echocardiographic measurements, and laboratory tests
were recorded. Additionally, they were recorded for age,
sex and smoking. HF patients recieved standart medical
treatmentincluding ACE inhibitors, angiotensin receptor and
aldosterone blockers, and loop diuretics for the stabilization
while hospitilazion. Since these patients were in the
decompensated period, furosemide infusion (50 mg-100 mg/
hour infusion) and beta-blocker dose titration(metoprolol
50-200 mg/day) were provided to compensate. Hypertension
(HT) was defined as 140 mmHg and above for SBP, 90 mmHg
and above for DBP, or usage of antihypertensive medications.
Diabetes mellitus (DM) was defined as a fasting glucose value
>126 mg/dL, with or without hemoglobin Alc >6.5 %, or
current use of medication for DM.

Patients with reduced or preserved left ventricular ejection
fraction presented with acute HF or acute exacerbation
of the chronic HF were accepted in the patient group
according to the current HF guidelines [7, 8]. The patients
included in the study were our follow-up patients and their
coronary angiography was performed at their previous
hospitalization. During this hospitalization, a possible
acute coronary syndrome was excluded considering the
findings of electrocardiography, creatinin kinase, creatinin
kinase-MB and physical examination. The control group
was defined as no history ofcoronary artery disease
(CAD), HT, hyperlipidemia, DM, smoking, and other causes
of HF. These individuals were diagnosed as normal by
physical examinations, telegrams, electrocardiography,
and transthoracic echocardiography. Patients with acute
coronary syndrome, uncontrolled HT, renal failure, stroke,
intermittent claudication, chronic obstructive pulmonary
disease, obstructive sleep apnoea syndrome,severe
systemic inflammatory and hematological diseases, oral
contraceptive and estrogen replacement therapy, insulin
treatment, malignancy, and inadequate echocardiographic

image quality were excluded from the study.
Transthoracic echocardiography

A two-dimensional transthoracic echocardiography was
performed to both patient and control groups with a GE
Vivid 7 device (GE Healthcare Inc. Milwaukee, Wisconsin, USA)
with 6T, 5 MHz probe lying supine in the left lateral position.
LVEF was calculated using Simpson’s biplane method. All the
patients had undergone to echocardiographic evaluation in
the same hospitalization.
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Laboratory and biomarker analysis

We obtained venous 12-hour fasting blood samples, and then
centrifuged at 3000 rpm for 10 minutes at room temperature,
processed the serum and ethylene diaminetetra-acetic acid
plasma aliquots within 2 hours. Samples were stored at -80
°C for later biomarker measurements. Total cholesterol,
high density lipoprotein cholesterol (HDL-C), low density
lipoprotein cholesterol (LDL-C), triglyceride were measured
by the technique described by Friedewald et al[9]. Urea and
creatinine were studied in the same day of blood samples
received. The parameters were measured in the automatic
chemistry analyzer (Aeroset, Abbott Labs.).

Commercially available enzyme-linked immunosorbent
assays (ELISA) were used for measuring pentraxin-3 (Human
PTX-3ELISA system, Adipobioscience, USA), apelin (Apelin-
36,Phonex Pharma Ceuticals, Belmond, USA), and vaspin
(Vaspin, Adipobioscience, USA).Stability value of apelin was
0.05 ng/mL, the intra-assay variability was <5%, the inter-assay
variability value was <14% and normal range was between
0 and 100 ng/mL.The sensitivity was determined as 0.156
ng/mL, the intra-assay variability was 4-6%, the inter-assay
variability was 8-10% and the normal range was 0.312-20 ng/
mL for vaspin; the intra-assay variability value was 4-6%, the
inter-assay variability value was 8-10%, the normal range was
0.219-14 ng/mL, and the sensitivity was 0.02 ng/mL for PTX-3.

Statistical analysis

SPSS software 21.0 for Windows (SPSS Inc., Chicago, IL, USA)
was used for all statistical analysis. Categorical variables are
presented as counts and percentages. Continuous variables
were evaluated for normal distribution assumption using
the Kolmogorov-Smirnov and Shapiro-Wilks tests and were
reported as mean plus standard deviation in brackets or
median with interquartile range.

Fastingblood glucose and triglyceridewere not normally
distributing. These parameters compared by
usingMann-Whitney Utest. Other parameters were compared
by using Student-t test. Categorical variables such as gender,
HT, CAD, smoking, DMwere compared byusing chi-square
test.Troponin |, PTX-3, vaspin, and apelin were compared
with first day of the hospitalization and just before discharge
by using the paired-two test.

were

Spearman Rank correlation test was used for correlation
analysis.Linear regression analysis was used to determine
independent predictors in multivariate analysis. Variables
with a p value <0.10 in univariate analysis were included in
multivariate regression analysis. All p-values were two-sided
and considered statistically significant when they were <0.05.



Results

In the patient group, 9 (20%) patients were NYHA class Il, 28
(64%) patients were NYHA class lll, and 7 (16%) patients were
class IV. 34 (77%) patients were ischemic cardiomyopathy
and 10 (23%) patients were non-ischemic cardiomyopathy.
The patient group consisted of older and more male gender
individuals compared with control group. BMI was higher in
the control group. HDL-C, triglyceride, LDL-C, total cholesterol
levels were lower in the patient group. LVEF was lower and
systolic PAB was higher in the patient group. Troponin land
vaspin werehigher, but apelin was lower in the patient group
(for all, p<0.05).Additionally, PTX-3 levels were higher in the
patient group, but it was not statistically significant (p=0.133).
Other demographic, clinical and laboratory findings of the
patient and control groups are shown in Table 1.
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When we compared the biomarker levels of the HF patients
between the first day of the hospitalization (pre-treatment)
and just before the discharge (post-treatment), troponin
| and PTX-3 levels were significantly decreased (for both,
p<0.05) with the HF treatment. Vaspin levels did not
show any significant change. Apelinlevels were increased,
but it was not statistically significant (p=0.938, p=0.121,
respectively) (Table 2, Figure 1).

Parameters effecting pre-treatment troponin | levels in
HF patients are presented in Table 3. Vaspin, apelin, age,
smoking, LVEF, FBG, total cholesterol, triglyceride, HDL-C,
and LDL-C levels were significantly correlated with troponin
| in the binary correlation analysis. Vaspin, smoking, and LVEF
showed independent relationship with troponin | in the linear

regression analysis (Table 3).
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Figure 1: Box plot analysis of compared biomarker levels of the HF
patients between the first day of the hospitalization (pre-treatment) and
just before the discharge (post-treatment).A: for Troponin I; B: for
pentraxin-3; C: for vaspin; D: for apelin. Abbreviations: Tnl: troponin [;
PTX-3: pentraxin-3

Parameters effecting pre-treatment PTX-3 levels in HF
patients are presented in Table 4. Only apelin was significantly
correlated with PTX-3 in the binary correlation analysis, and
only apelin showed an independent relationship with PTX-3
in the linear regression analysis (Table 4).

Parameters effecting pre-treatment vaspin levelsin HF patients
are presented in Table 5. Troponin l,apelin, age, smoking, LVEF,
FBG, HDL-C, and LDL-C were significantly correlated with
vaspinin the binary correlation analysis, and these parameters
showed independent relationship with vaspin in the linear
regression analysis, too (Table 5).

Parameters effecting pre-treatment apelin levels in HF
patients are presented in Table 6. Troponin |,PTX-3, vaspin, age,
smoking, total cholesterol, HDL-C, and LDL-C were significantly
correlated with apelinin the binary correlation analysis, and
these parameters showed independent relationship with
apelin in the linear regression analysis, too (Table 6).
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Discussion

The present study found that serum troponin and vaspin
levels were higher, serum apelin levels were lower in acute
decompensated HF patients than controls. PTX-3 levels
were higher in acute decompensated HF patients, but these
relationships were not statistically significant. With the
treatment of the decompensated HF, troponin and PTX-3
levels were significantly decreased.Vaspinand apelin levels
were increased, but these relationships were not statistically
significant. Vaspin had an independent relationship with
troponin, apelin hadan independent relationship with PTX-3,
troponin and apelin had independent relationship with vaspin,
and finally troponin,PTX-3, and vaspin had independent
relationship with apelin in decompensated HF patients.

Higher cardiac troponin levels are associated with depressed
LVEF and HF with high sensitivity and specificity. Elevated
troponin levels are especially associated with non-coronary
myocardial damage in HF [10]. Troponin levels may be
highly traced in both acute decompensation and chronic
compensation of HF. Elevated troponin levels may have a
predictive value on depressed LVEF, impaired hemodynamic
parameters, mortality and morbidity [11]. Left ventricular
hypertrophy, myocarditis, concomitant renal insufficiency,
ischemia or neurohumoral changes occur during HF process,
cause myocyte integrity to be impaired, lead to elevation
of troponin [12]. In the present study, troponin levels were
significantly higher in acute decompensated HF patients and
decreased at the end of the treatment. These findings are
consistent with the results previously reported in the literature.

Inflammation, oxidative stress, and extracellular matrix
remodeling have been considered to play a key role in the
pathophysiology of the HF. Elevations in the blood levels of
the biomarkers such as tumor necrosis factor alpha (TNF-a),
C-reactive protein, interleukin 6 (IL-6) are correlated with HF
severity and prognosis [13]. Recently, PTX-3 has been thought
to be a marker of vascular inflammation and was found to
facilitate risk stratification of HF patients. Additionally, it
was considered that PTX-3 might have a pathophysiological
role in the development of acute decompensated HF[14]. It
was observed in the present study that PTX-3 levels did not
significantly differ between patient and control groups. But,
the levels of the PTX-3 were significantly decreased after the
treatment of HF.

Vaspin (visceral adipose tissue-derived serine protease
inhibitor) is a unique insulin-sensitizing adipokine that
has been demonstrated to improve glucose tolerance and
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insulin resistance in obese mice [15].A relation has been found
between visceral vaspin expression in humans and their body
mass indexes, body fat percentage, and plasma glucose levels
[16]. Vaspin was firstly isolated from OLETF guinea pigs with
type 2 DM animal models characterized abdominal obesity,
insulin resistance, HT, and dyslipidemia[17].Previous studies
have supposed that the effects of the vaspin were inhibiting
inflammatory factors secretion from vascular smooth muscle
cells, and antagonizing endothelial apoptosis induced by free
fatty acid [18]. It is accepted as vaspin has anti-inflammatory
and anti-atherosclerotic properties via the enhancement of
eNOS expression and activity, decrease of ADMA level, increase
expression of dimethylarginine dimethylamino hydrolase 2,
decrease of TNF-alpha, increase migration and proliferation
of EPCs [19]. Actually, vaspin protects endothelial cells from
inflammation and apoptosis. In our study, serum vaspin levels
were significantly higher in DCHF patients than controls,
and there was no significant change with the stabilization
treatment. Our study may be the first to demonstrate that HF
patients exhibited significant higher vaspin levels compared
to healthy controls. As a result of previous studies data, it may
be thought that vaspin release may be increased in order to
suppress inflammation as a contra-regulated mechanism in HF
characterized by chronic inflammation, to decrease increased
blood glucose level and insulin resistance.

Apelin is an adipocyte affecting the APJ receptor system found
in the heart, lung, kidney, vascular endothelium, and fatty tissue.
The apelin/APJ system is a novel nuerohormonal pathway that
is widely represented in the heart and is an important regulator
of cardiovascular hemostasis. Apelin is a strong endogenous
inotrope that causes nitric oxide dependent vasodilatation,
reduces ventricular preload and afterload, increases coronary
blood flow and cardiac contractility [20]. Moreover, it has
an antagonistic effect on the renin angiotensin aldosterone
system which plays an important role in the development and
progression of HF [21]. In a previous study, apelin level found to
be increased at early and acute stage of HF, but progressively
decreased in the advanced stages of the HF. Additionally, its
predictive role has been studied in several studies [22, 23]. In
our study, lower serum levels of apelin were observed in the HF
patients in parallel with the previous studies.

Our study has some limitations. Relatively small number of
patients was consisted in the study. Comparison of the serum
markers vaspin and apelin levels with the known markers of
HF such as brain natriuretic peptide, or other inflammation
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parameters such as C-reactive protein were not done. Baseline
clinical differences of the groups may be another limitation.
Additionally, diuretic tolerance and baseline significant
dosage differences in the usage of the medical treatment
(ACE inhibitors, angiotensin receptor blockers, aldosterone
blockers, and loop diuretics) could have independently
influenced biomarker levels. However, the medical treatment
in the hospital for stabilization was standard to all HF patients.

Conclusion

We measured the serum troponin | and vaspin levels
elevated,and serum apelin levels reduced in decompensated
HF patients. Decompensated HF patients tended to have
higher levels of troponin | and PTX-3. No significant change
was observed in vaspin and apelin levels with the acute
HF stabilization. Finally, more multicenter studies with a
large population derived from different countries must
be performed to confirm that these parameters could be
considered as a universal risk factor or marker like natriuretic
peptides in HF patients, especially with vaspin and PTX-3.
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1 Original Article

The association of thiol/disulphide homeostasis with 6-month
mortality in patients with acute ST-elevation myocardial infarction

Akut ST-elevasyonlu miyokart infarkttisi hastalarinda 6 aylik mortalite ve thiol
/disulfid iliskisi

Mustafa CELIK'*[Z] Erdogan SOKMEN'E], Murat ERER'[J, Serkan SIVRI'[Z], Alp YILDIRIM[©]
Yalcin BODUROGLU'[®], Kenan GUCLUY®] Sinan Cemgil OZBEK' [

'Department of Cardiology, Ahi Evran University Training and Research Hospital, Kirsehir, TURKEY
2Department of Biochemistry, Ahi Evran University Training and Research Hospital, Kirsehir, TURKEY

ABSTRACT

Aim: Acute ST-elevation myocardial infarction (STMI) is significant determinant of mortality and long-term mortality rates
has not changed significantly over the last two decades. Thiols are an important anti-oxidant mechanism in the body,
and excessive reactive oxygen species oxidize the thiol into their disulphide forms. Hence, higher level of disulphide is
regarded as an indicator of oxidative stress. In the present paper, we sought to investigate any probable relationship
between thiol/disulphide homeostasis and 6-month all-cause mortality among STMI survivors.

Material and Methods: 238 consecutive patients with STMI undergoing percutaneous coronary intervension were
included. Blood samples for thiol/disulphide homeostasis were drawn on admission. Syntax | and Il scores were calculated
using the cineangiographic views and relevant patient demographics.

Results: 6-month mortality occurred in 25 patients (mortality group), while 213 patients remained alive (non-mortality
group). Total thiol, native thiol, disulphide, disulphide/total thiol, disulphide/native thiol and native thiol/total thiol were
not different between the mortality and non-mortality groups (p&gt;0.05). Syntax | and Il scores were significantly greater
in mortality group (26.11£8.06 vs 19.129.80, p=0.029 for Syntax I; 50.1314.59 vs 30.639.79, p&lt;0.001 for Syntax Il).

Conclusion: Syntax Il score, glomerular filtration rate (GFR) and white blood cell count (WBC) were found to predict
6-month mortality.
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0z

Amag: Akut ST yikselmeli miyokard infarktiisti (STMI) mortalitenin dnemli bir belirleyicisidir ve uzun dénem 6liim oranlari
son yirmi yilda 6nemli 6l¢tide degismemistir. Tiyoller viicutta dnemli bir antioksidan mekanizmadir ve asiri reaktif oksijen
tarleri tiyolU disulfiir formlarina okside eder. Bu nedenle daha yiksek seviyedeki disiilfid oksidatif stresin bir gostergesi
olarak kabul edilir. Bu yazida STMI sag kalanlan arasinda tiyol / disiilfid homeostazi ve 6 aylik tim nedenlere bagh 6lim
arasindaki olasi iliskiyi arastirmaya calistik.

Gereg ve Yontemler: Calismaya perkitan koroner girisim uygulanan STMI' li 238 hasta dahil edildi. Giris sirasindaki tiyol
/ distlfit homeostazi icin kan drnekleri alindi. Syntax | ve Il skorlar sineanjiyografik goriintiler ve ilgili hasta demografik
ozellikleri kullanilarak hesaplandi.

Bulgular: 25 hastada (mortalite grubu) 6 aylik takibinde mortalite izlendi, 213 hastada mortalite izlenmedi (mortalite
disi grup) . Total tiyol, nativ tiyol, distlfid, disulfid / toplam tiyol, disiilfid / nativ tiyol ve nativ tiyol / toplam tiyol, mortalite
ve mortalite disi gruplar arasinda farkli degildi (p&gt; 0.05). Syntax | ve Il skorlari mortalite grubunda anlamli olarak daha
yUksekti (26.11 + 8.06 - 19.12 + 9.80, Syntax | icin p = 0.029; Syntax Il icin 50.13 £+ 14.59 ve 30.63 £ 9.79, p &It;0.001).

Sonug: Syntax Il skoru, glomeriiler filtrasyon hizi (GFR) ve beyaz kan hiicre sayiminin (WBC) 6 aylik mortaliteyi 6ngordigu

bulundu.

Anahtar kelimeler: thiol disulfid; akut miyorkard infarktls(; mortalite

Introduction

For many years, acute myocardial infarction (AMI) has proved
to be a significant determinant of both the morbidity and
mortality worldwide, despite advances in interventional
cardiology and medical therapy. Although a prominent
amelioration in the 30-day mortality rates was achieved
in AMI, long-term mortality rates however did not change
significantly over the last two decades [1]. Acute ST-elevation
myocardial infarction (STMI) is one of the entities comprising
the term “AMI", and constitutes nearly one third of the patient
population worldwide who admit to the hospital with an AMI
[2,3]. Accordingly, new measures and predictors are warranted
in order for the physicians to anticipate better the long-term
mortality rates among the survivors of an acute STMI, and
provide a closer-follow up for them.

Oxidative stress occurs when the generation of reactive
oxygen species exceeds the dealing capability of bodily anti-
oxidant defense mechanisms [4]. Oxidative stress and AMI
are not mutually exclusive. In this regard, oxidative stress
was previously proposed as a major contributor to both the
development and progression of vascular atherosclerosis [5].
On the other hand, the ischemic state incited by an acute STMI
also generates another milieu of oxidative stress which in turn
gives rise to a further impairment in the antioxidant defense
mechanisms.

Thiols are sulfhydryl (-SH) containing organic molecules, in
which the sulfhydryl is bound to a carbon atom [6]. Moreover,
albumin and protein thiols comprise the major source of total
thiol mass in the plasma [6]. Thiols serve as a potent anti-
oxidant mechanism in the body. Excessive reactive oxygen
species can readily oxidize the thiol groups to transform them
into the disulphide forms. Thereby, emergence of higher
levels of disulphide forms is regarded as a robust indicator
of exposure to oxidative stress [7]. Additionally, this process
is reversible, and any tempering in the magnitude of the
oxidative stress is likely to initiate the convert the disulphide
forms back into their former thiol forms, thus keeping a stable
thiol/disulphide homeostasis [8].

Considering the above-mentioned premises, we sought in
the present study to investigate any probable relationship
between thiol/disulphide homeostasis and 6-month all-cause
mortality among the survivors of acute STMI.

Materials and Methods

Study Population

Our prospective study included a total of 238 consecutive
patients (64 female and 174 male) who presented to our
hospital with the diagnosis of acute STMI and underwent PCl
between January 2018 and October 2018. Acute STMI was

defined as the presence of the pertinent criteria as follows:
detection of rise and/or fall of cardiac troponins with at least
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one value above the 99th percentile of the upper reference limit
and with at least one of the following features such as ischemia-
related symptoms; new or presumably new ST segment
elevation in > 2 contiguous leads with the cutoff point of >
0.2 mV in the anterior leads or new left bundle branch block;
development of pathological Q waves in the electrocardiogram;
imaging evidence of new loss of viable myocardium, or new
regional wall motion abnormality; and identification of an

intracoronary thrombus by angiography [9].

The exclusion criteria for our study were set as follows: the
patients with a history of a recent myocardial infarction;
those who had received any thrombolytic agent as a
pretreatment; those with active infection or chronic
inflammatory disease; those with severe hepatic, renal,
hematological disease; and, those with any history of
neoplasm or rheumatologic disease.

All the study participants underwent a scrutiny including
a detailed medical history and a thorough physical
examination and recording such baseline demographic
features as age, sex, hypertension, chronic obstructive
pulmonary disease, peripheral arterial disease, chronic
obstructive pulmonary disease, smoking habit, diabetes
mellitus, and coronary arterial disease.

Either a written or an oral-witnessed informed consent was
obtained from all of the participating patients provided
at the emergency service. Our study was performed by
complying with the principals by the Declaration of Helsinki
and was approved by the local ethics committee.

Echocardiography

Transthoracic echocardiographic evalation of the enrolled
patients were performed using Vivid S5 (GE Vingmed
Ultrasound AS, Horten, Norway). Left ventricular ejection
fraction was calculated using the modified Simpson’s rule.
All the conventional echocardiographic examination were
performed according to the standards of the American
Society of Echocardiography [10].

Coronary Angiography and Percutaneous Coronary
Intervention

All  patients were treated by complying with the
recommendations of the STMI guideline [11]. Once the
written informed consent for cardiac catheterization
was obtained, an emergency coronary angiography was
performed in all patients using the standard techniques.

Glycoprotein llb/Illa inhibitor (tirofiban) was administered
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to the patients in the catheterization laboratory at
the the
implementation of percutaneous coronary intervention

operator’s discretion. Decision regarding
(PCl), coronary artery bypass graft surgery or medical
treatment was given by a heart team comprising two
cardiologist and one cardiovascular surgeon. All PCls
performed in eligible patients were performed using
the standard clinical practice and choice between the
alternatives of drug-eluting stent or bare metal stent was at
the operator’s discretion. Stenting of infarct-related artery

was successfully fulfilled in all patients.
Blood Samples and Laboratory Analysis

Blood samples were obtained through venipuncture on
admission to the emergency department. The collected
blood samples were centrifuged at 1500 g for 10 min
to separate the serum. Serum was stored at —80 °C until
analysis of thiol/disulfide homeostasis tests.

Routine serum biochemical parameters were measured
by using an automated clinical chemistry analyzer (Roche
Hitachi Cobas c8000 autoanalyzer, Roche Diagnostic Corp.,
Mannheim, Germany).

Thiol/disulfide homeostasis test levels were measured

using a newly developed, fully-automated and
spectrophotometric method by Erel and Neselioglu [12].
After determining native and total thiols, the concentration
of disulfide was determined using the formula: Disulfide =

(total thiol — native thiol) / 2

The ratios of disulfide/total thiol (%), disulfide/native thiol
(%) and native thiol/total thiol (%) were calculated using
the concentrations of disulfide, native thiol and total thiol,
which were previously determined.

Calculation of the SYNTAX | and SYNTAX Il Scores
Assessment of the cineangiographic views was performed
Medical
Germany) workstation by two experienced cardiologist

blinded to the study data.
stenosis >50% in coronary vessels >1.5 mm in diameter was

using Axiom (Siemens Solution, Erlangen,

Each lesion with a diameter

scored using the online SYNTAX score calculator (http://
www.syntaxscore.com). If the cardiologists conflict about
the lesions, the ultimate score was decided by averaging
the scores calculated by each cardiologist. SST and SS2
scores were obtained for each patient.



A~
é4,§s’

CELIK et al.

I Thiol/disulphide homeostasis and acute st-elevation myocardial infarction

Statistical Analyses

The
Kolmogorov-Smirnov and Shapiro-Wilk tests to determine

continuous variables were investigated using
whether or not they are normally distributed. Data was
expressed as mean¥standart deviation for continuous
variables and number and/or percentage for categorical
variables. The univariate analysis of the study parameters,
on the basis of their types and the fulfillment of the
assumptions, were implemented using respective Chi
Square, Continuity correction or independent t-test. For
the multivariate analysis, the possible factors identified
with univariate analysis were further entered into binary
logistic regression to determine independent predictors
of mortality. Hosmer-Lemeshow goodness of fit statistics
were used to asses model fit. Finally, the receiver operating
characteristics (ROC) curve analysis was implemented so as
to assess whether the variables obtained through logistic
regression analysis have any diagnostic role or not. In all
statistical tests, p<0.05 was considered to indicate statistical
significant. Statistical analysis of the study data was
performed using SPSS version 21.0 software for Windows
(IBM SPSS Statistics for Windows,Version 22.0. Armonk, NY:

IBM Corp., USA).
Results

Demographic and clinical characteristics of the study
population were given in Table 1. A total of 238 patients
acute STMI patients was included in the study. Mortality
occurred within the 6-month of study period in 25 patients
(10.5%), while 213 patients (89.4%) remained alive at the
6th post-AMI month. There was statistically significant
difference regarding gender distribution between the
two groups (p=0.023). Male predominance was evident in
the group without mortality [161 male (76%), 52 female
(24%)]. On the other hand, gender distribution in the
group with mortality was homogeneous [13 male (52%), 12
female (48%)]. The mean age of the group with mortality
was greater than that of the group without mortality
(68.11F19.87 years and 60.49F11.28 years, respectively;
p=0.006). Glomerular filtration rate (GFR) was lower in the
group with mortality, while white blood cell count (WBC),
neutrophil count, C-reactive protein, Syntax | score and
Syntax Il score were significantly greater in the group
with mortality, compared to the group without mortality
(p<0.05). There was no significant difference with regard
to the other demographic and clinical characteristics

between the two groups(p>0.05). Native thiol, total thiol,
disulphide levels, and disulphide/native thiol, disulphide/
total thiol and native thiol/total thiol ratios did not display
any statistically significant difference between the two
groups(p>0.05).

CAD,coronary arterial disease,GFR, glomerular filtration
rate. WBC, white blood cell. Cholesterol Hgb, hemoglobin.
Plt, platelet. C-RP, C-reactive protein. Hs-troponin High-
Sensitivity Cardiac Troponin T Ck-Mb  creatine kinase
myocardial isoenzyme PCT: Platelecrite TG, triglyceride.
T-Chol, total cholesterol. LDL-C, low-density lipoprotein

cholesterol. HDL-C, high-density lipoprotein.

As for the cause of mortality, it was multiorgan system failure
including acute renal insufficiency in two patients (0.8%),
sudden cardiac death in 10 patients (4.2%), and cardiogenic
shock in 13 patients (5.4%). In-hospital mortality occurred
(4.2%),
occurred in 15 patients (6.3%).

in10 patients while post-discharge mortality

The demographic and the clinical variables revealed to be
different between the two groups were analyzed further
via bivariate logistic regression analysis with backward
elimination, wherein Syntax Il score, GFR and WBC emerged
in the fifth step of the logistic regression analysis as the
variables which predicted the mortality most precisely
within the study population. Table 2 represents the
results of the logistic regression analysis, together with
pertinent odds ratios. The percentage correct score of
the regression model was 92.4%. Moreover, according to
the Hosmer and Lemeshow test, the positive predictive
value of this regression model was found to very strong
(XA2=1.448,p>0.05).

These three variables, namely the Stntax Il score, GFR and
WBC, which had been found to be significant predictor
of mortality, were further evaluated through ROC curve
analysis regarding whether we could obtain a cut-off value
in the prediction of mortality among the study population.
According to the ROC curve analysis, the optimal cut-off
value to predict mortality was 42.7 for the Syntax Il score
(Figure 1). With this cut-off value, the Syntax Il score had
79% sensitivity and 88.8% specificity to predict 6-month
mortality among the survivors of acute STMI (AUC: 0.846;
%Cl: 0.681-0.902; p<0.01). Contrary to the Syntax Il score,
however, GFR and WBC were not anticipated to confer any
cut-off value of diagnostic significance, as the area under
curve for these variables did not reach the level of statistical
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Figure 1. Receiver-operating curve depicting sensitivity and specificity

of the Syntax Il score in the prediction of 6-month mortality Discussion
Discussion

The main findings of our study can be summarized as follows:
the admission thiol/disulphide status does not have any
significant correlation with the long-term (6 months) all-cause
mortality in acute STMI patients; the Syntax Il score, WBC
and GFR possess predictive value in the long-term mortality
in acute STMI patients according to the bivariate logistic
regression analysis; and, a Syntax Il score >42.7 anticipate
6-month all-cause mortality with 79% sensitivity and 88.8%
specificity in patients with acute STMI. To the best of our
knowledge, this study is the first to assess the relationship
between thiol/disulphide homeostasis and 6-month all-cause
mortality in patients with STMI.

Thiols assist the bodily systems to withstand oxidative stress.
Upon encountering the ROS, thiol groups of sulfur containing
aminoacids become oxidized to transform into reversible
disulphide molecules, thus subsiding the detrimental effects
of the ROS. Subsequently, the disulphide bonds previously
formed can readily be reduced back to its original thiol form
with the help of the other anti-oxidant mechanisms within the
body; thereby, a dynamic thiol/disulphide homeostasis has
managed to be achieved. Previous in vitro studies indicated
that lower thiol/disulphide homeostasis was likely to translate
into abnormal cellular apoptosis or proliferation [13,14].

Previous studies have already unfolded that acute coronary
thiol/disulphide
homeostasis [15-17]. Sivri et al. [16] demonstrated lower total

syndrome is associated with lower
and native thiol levels as well as native thiol/total thiol ratio;
however, greater disulphide/total thiol and disulphide/native

thiol in patients with non-ST elevation myocardial infarction

(NSTMI), compared to the healthy controls. Kavakli et al. [15]
investigated thiol/disulphide status in 128 STMI patients and
reported a statistically significant decrease in admission serum
total thiol, native thiol and disulphide levels, compared to 30
healthy controls. In another study conducted by Kundi et al.
[17]and including 300 patients with acute coronary syndrome
(150 STMI, 150 NSTMI), total thiol, native thiol and disulphide
were found to be lower, compared to 150 healthy controls. On
the other hand, disulphide/total thiol and disulphide/native
thiol were significantly greater, compared to the controls.

Aside from the acute coronary syndrome itself, some other
clinical conditions as diabetes mellitus[18], hypertension[19],
stable coronary arterial disease[20], chronic kidney disease[21],
autoimmune diseases [22-25] implicated in the development
of an acute coronary syndrome were also suggested to be
associated with lower thiol/disulphide homeostasis.

There are many stress factors, such as ischemia, volume and
pressure overload, that may incline the cardiovascular system
towards remodeling at cellular levels[26]. Furthermore,
cardiovascular remodeling may in turn be related to increased
mortality, since adaptive changes in the cardiovascular
and coronary arterial system may translate into myocardial
fibrosis, positive or negative vascular plaque remodeling
and potentially irreversible myocardial or vascular functional
deterioration [27,28]. Accordingly, an altered thiol/disulphide
homeostasis is very likely to remain incapable of adequately
withstanding the oxidative stress milieu like an AMI, and this
situation mayin partbe heldresponsible with theinappropriate
adaptive changes posing an extra risk for future mortality.
Previous studies, in this regard, revealed findings supportive
of this premise. In their study, Sivri et al. [16] found a negative
correlation between native thiol and the rate of major adverse
cardiovascular events (MACE), including mortality, non-fatal
MI and acute heart failure, in patients with NSTMI. However,
the other thiol/disulphide homeostasis-related parameters
did not show such a correlation. In another study by Kundi et
al. [29], in-hospital mortality was associated with both lower
native thiol/disulphide ratio and higher Syntax | score. Akkus et
al. [30] suggested in their recent study that levels of admission
native thiol and total thiol served as independent predictors of
MACE, which had included acute coronary syndrome, stroke,
and death and target vessel revascularization, during 6 months
of follow-up of STMI patients. Contrary to the study by Kundi et
al. [29], however, their study failed to yield an association of in-
hospital mortality with neither native and total thiol levels nor
native thiol/disulphide ratio. Aside from the afore-mentioned
studies, our study merely investigated all-cause mortality
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during 6-month follow-op of patients with STMI, and we did
not find any correlation between the mortality and admission
parameters related to the thiol/disulphide homeostasis. The
reason for the lack of such an association can be attributed
to the fact that we only evaluated the relationship of the
mortality and the admission thiol/disulphide parameters,
contrary to MACE in the previous studies.

This study should be interpreted in the light of some
limitations. First, our study population is relatively small and
future studies conducted on larger populations may yield
correlation between the long-term mortality and admission
thiol/disulphide status in STMI patients. Secondly, this is a
single-center study and demographic, genetic and racial
features of our patient cohort display distinctions from that
of other centers. Third, we did not correlate our study findings
with the other oxidative stress markers.

Conclusion

Admission serum native thiol level, total thiol level, disulphide
level, native thiol/total thiol ratio, native thiol/disulphide ratio
and total thiol/disulphide ratio cannot be used to identify
patients with increased 6-month mortality among the
patients with STMI. On the other hand, the Syntax Il score, GFR
and WBC show robust association with the 6-month mortality
rates in the same patient population. However, further studies
with larger cohots as well as longer follow-up periods may
reveal different results.
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" Original Makale

Uciincii basamak bir hastanede cocuklarin biiyiimelerine etkili
faktorlerinin retrospektif degerlendirilmesi

Retrospective evaluation of determinants of young children growth
status in a tertiary care hospital

Ayse KAMAN1*|:|, Emine POLAT2|:|, Can Demir KaracaE

'Dr Sami Ulus Kadin Dogum Cocuk Saghgi Ve Hastaliklar Egitim Arastirma Hastanesi, Cocuk Enfeksiyon
Klinigi,Ankara

2Dr Sami Ulus Kadin Dogum Cocuk Sagligi Ve Hastaliklari Egitim Arastirma Hastanesi, Cocuk Klinigi,
Ankara

3Dr Sami Ulus Kadin Dogum Cocuk Sagligi Ve Hastaliklari Egitim Arastirma Hastanesi, Cocuk Acil Klinigi,
Ankara

Oz
Amag: Blylime ve gelismenin en hizli oldugu 0-5 yas arasi donem, saghkli gelisimi olumsuz etkileyen ¢ok sayida etmene

karsi oldukca duyarli bir donemdir. Bu ¢calismada 5 yas altindaki hastalarin beslenme oykiileri, bliylime parametrelerini
belirlemek ve bu parametreleri etkileyebilecek faktorlerin tespiti amaglandi.

Gereg ve Yontemler: Calismaya Aralik 2011-Mayis 2012 aylari arasinda yatirilarak tedavi edilen 5 yas altindaki cocuklar
dahil edildi.

Bulgular: Calismaya ortancayaslari 8 ay (1-59 ay) olan 344 hasta (%54, 7erkek) dahil edildi. Dogum sonrasi hastalarin %97,1'i
anne situ ile beslenmeye baslanmisken, calisma sirasinda bir yastan biyik olanlarin %18’ 1 yildan kisa stire emzirilmisti.
Hastalarin 6. ayda tek basina anne siitl ile beslenme orani %30,8di. Hastalarin annelerinin egitim durumu ve ailelerin
aylik gelir dlizeyleri Turkiye ortalamasindan dusiik bulundu. Anne-baba yasi, ebeveyn egitim diizeyi ve ailenin aylik geliri
ile kilo ve boy persantilleri arasinda iliski saptanmadi. Anne yasi ve annenin egitim diizeyi ile tek basina anne st ile
beslenme suresi arasinda iliski bulunmazken, ailenin aylik geliri arttik¢a tek basina anne suti alim stiresini uzadigi tespit
edildi (p<0.05). Anne yasl, annenin egitim dlzeyi ve ailenin aylik geliri ile toplam anne siiti ile beslenme siiresi arasinda
iliski saptanmadi. Hastalarin tek basina anne stiti alimi siireleri arttikca kilo ve boy persantillerinin istatistiksel olarak arttigi
tespit edilirken (p<0.05) toplam anne siti alim siiresi ile kilo ve boy persantil degerleri arasinda iliski bulunmadi.

Sonug: Ulkemizde erkek ve kadin arasindaki egitime katilim farklihgi halen devam etmektedir. Ailenin aylik geliri tek basina
anne sitd ile beslenme siiresi tizerine etkilidir. Anne stitl alim stiresi blylime parametreleri tizerine en etkili faktorddr.
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Abstract

Aim: During the first five years of life, children are highly sensitive against factors that adversely affect development. The
aim of this study was to determine the nutritional history and growth parameters of patients under 5 years of age and the
factors that might affect these parameters.

Material and Methods: The study included children under 5 years of age at a tertiary care pediatric hospital between
December 2011 and May 2012.

Results: Three-hundred and forty-four patients (54.7% male) with median age of 8 months (1-59 months) were included
in study. While 97.1% of the mothers were initiated breastfed after the delivery, 18% of those older than 1 years were
breastfed for less than 1 year. The rate of exclusively breastfeeding at the 6 months of age was 30.8%. Educational status
of mothers and monthly family income were lower than the average in Turkey. There was no correlation between age
of parents, parental education level, family income and weight and height percentile. There was no correlation between
age and educational level of mother and the duration of breastfeeding, but the duration of exclusive breastfeeding was
positive correlated with the monthly family income (p<0.05). It was found that wieght and hight percentages were positive
correlated with exclusive breastfeeding duration (p<0.05), but there was no correlation with total breastfeeding duration.

Conclusion:In our country, there is still a difference in participation in education between men and women. The monthly
income of the family is effective on breastfeeding alone. Exclusively breastfeeding duration is the most effective factor on

growth parametres.

Keywords: Growth; breastfeeding; infant; undernutrition

Giris

Cocuklann  saglik durumlarinin  degerlendiriimesinde en
iyi gosterge blylumedir. Blyime, genetik faktorlerin yani
sira cevresel faktorlerden etkilenir. Yetersiz gida alimi ve sik
gecirilen enfeksiyonlar, gelismekte olan bircok Ulkede blyime
geriliginin en 6nemli iki nedenidir. Cocuklarda normal biytiime
ve gelismenin bilinmesi, normal durumlardan sapmalarin
tanimlanmasi yoluyla hastaliklarin belirlenmesi ve 6nlenmesi
acisindan gereklidir. Blylime ve gelismenin en hizli oldugu
0-5 yas arasi donem, saglkli gelisimi olumsuz etkileyen cok
sayida etmene karsi oldukga duyarli bir dénemdir. Temel saglik
hizmetlerinin 6nemli bir bolimini cocuklarin biylime ve
gelismelerinin izlemi olusturmaktadir [1]. Hastalarin izleminin
eksiksiz yapilabilmesiicin saglik kuruluslarinda hastalarin boy, kilo
Olctiimlerinin ve kayitlarinin eksiksiz olmasi 6nemli bir konudur.
Bu calismada 5 yas altindaki hastalarin beslenme oykdleri ve
blylme parametrelerinin belirlenmesi ve bu parametreleri

etkileyebilecek faktorlerin tespit edilmesi amaglandi.
Gereg ve Yontemler

Galismaya Aralik 2011- Mayis 2012 aylar arasinda hastanemizde
yatirilarak takip ve tedavi edilen, 5 yas altindaki 344 hasta dahil
edildi. Hastalarin dosya verilerinden yas, cinsiyet, yasadiklari
sehir, tani sirasindaki boy ve viicut agirliklar, yatis tanilari, eslik
eden kronik hastalik, hastanede yatis oykusu, asilanma durumu,
anne ve baba yaslar, ebeveynler arasinda akrabalik durumu,
ebeveynlerin egitim durumuve ortalamaaylik gelirleri,evicisigara
temast ile anne siitli alim stireleri ve ek gidaya gecis zamanlari ile
ilgili verileri geriye doniik olarak kaydedildi. Hastalarin blyime

durumlarini belirlemek icin kullanilan yasa gore agirlik ve yasa
gore boy persantil degerleri Neyzi ve arkadaslarinin 2008 yili
egrileri kullanilarak hesaplandi [2]. Preterm dogum o&ykisu
olan hastalarin persantilleri hesaplanirken dizeltilmis yaslari
esas alind. ikili karsilastirmalarda boy ve kilo persantil élctimleri
alinirken, <25persantil, 25-50 persantil arasi, 50-75 persantil,
ve =75 persantil degerlerine goére hastalar siniflandi. Calisma
Helsinki ilkeler Deklerasyonuna uyularak gerceklestirilmistir.

istatistiksel analizler analizleri Statistical Package for the Social
Sciences (SPSS) for Windows Version 16.0 paket programinda
yapildi. Sayisal degiskenler ortalamatstandart sapma veya
median [min- maks] degerler ile 6zetlendi. Nitelik degiskenler
ise sayl ve ylzde ile gosterildi. Sayisal degiskenlerin normalligi
Kolmogorov Smirnov testi ile incelendi. Gruplar arasinda nitelik
degiskenler bakimindan farkliik olup olmadidi ki kare testi ile
arastinildi. Sayisal degiskenler bakimindan gruplar arasinda
farkllik olup olmadigi ise; Kruskal Wallis testi ile incelendi.
Anlamlilik diizeyi p<0,05 olarak alindi.

Bulgular

Calismaya hastanemiz yatakli servislerinde izlenen, 5 yas altindaki
344 hasta dahil edildi. Hastalarin 1881 (%54,7) erkek, 156's1 (%45,3)
kizd1. Hastalarda ortanca yas 8 ay (1-59 ay), ortalama yas 15,5+16
ay olarak tespit edildi. En sik hastaneye yatis tanilar sirasiyla akut
alt solunum yolu enfeksiyonu (%47), yumusak doku enfeksiyonu
ve lenfadenit (%13,3) ile ates etyolojisi (%8,1) idi.

Gebelik haftasina gore hastalarin %11'i <37 hafta, %86,3'li 37-42
hafta, %2,7'si >42 hafta idi. Yedi hastanin evde dogum 0Oykusu
mevcuttu. Hastalarin %53,4'U normal spontan vajinal yolla
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dogmustu ve %23,4'Unlin anne ve babalar arasinda akrabalik
mevcuttu. Hastalarin yasayan kardes sayisi ortancasi 1 (0-7) ve
ortalamasi 1,17+1,13 idi. On sekiz hastanin kardes 6limu Sykusu
vardi. Calisma doneminde yurirliikte olan asi programina gore,
hastalarin %96,2'si yasina gore eksiksiz olarak asilanmisti. On
iki hastanin yasina gore eksik asilari var iken, bir hastanin hig
asisi yapilmamistl. Hastalarin anne ve baba yas dagilimlar ile
hastalarin ebeveynlerinin egitim seviyeleri ve ev ici aylik ortalama
gelirleri Tablo 1'de
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Sekil 1. Hastalarin kilo ve boy persantillerinin dagilimi
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vicut agirlidi ve boy persantillerine gére dagilimi Sekil 1'de
gosterildi.

Annenin yasl ve egitim dlzeyi, babanin yasi ve egitim
dizeyi ile kilo ve boy persantilleri arasinda da anlaml bir
iliski bulunamadi. Ayrica ailenin aylik ortalama geliri ile
hastalarin kilo ve boy persantilleri arasinda istatistiksel
olarak anlamli bir fark saptanmadi (p>0.05). Yasayan kardes
sayisi ile kilo ve boy persantil degerleri arasinda istatistiksel
olarak anlamh bir iliski yoktu (p>0.05).Calismaya dabhil
edilen hastalarin %70'inin ev icinde sigara maruziyeti ile
ilgili verileri mevcuttu ve bu hastalarin %45,7'sinin en az
bir kisi nedeniyle ev ici sigara maruziyeti vardi. Hastalarin
kilo ve boy persantil degerleri ile ev ici sigara maruziyeti
arasinda anlamh bir iliski saptanmadi (p>0.05). Hastalarin
%3,8'inin eslik eden kronik hastaligi mevcutken, %38,1'inin
daha once cesitli nedenlerle hastanede yatis Oykisi
mevcuttu. Hastalarin boy persantilleri ile hastaneye yatis
Oykisi arasindan anlaml iliski saptanmazken (p>0.05)
daha 6nce hastaneye yatis 6ykiisu olanlarda viicut agirlig
persantillerinin yatis Oykusi olmayanlara gore anlamli
olarak diistik oldugu saptandi (p<0,05).

Hastalarin %88'inin anne sutl ile beslenme ile ilgili
verilerine, %66,9'unun D vitamin profilaksisi kullanim siresi
ve %43,3'Unin demir profilaksisi kullanim suresi ile ilgili
verilerine ulasiimisti (Tablo 2). Dogum sonrasi hastalarin
%97,1'i anne situ ile beslenmeye baslanmisti ve calisma
sirasinda 1 yastan bulyuk olan c¢ocuklarin yalniz %18'i 1
yasindan kisa slire emzirilmisti. Ancak calisma sirasinda 6
ayhktan biyiik olan hastalarda, 6. ayda tek basina anne suti
ile beslenme orani %30,8di. Anne yasl ve annenin egitim
diizeyi ile tek basina anne siitl ile beslenme siiresi arasinda
iliski bulunmazken (p>0.05), ailenin aylik geliri arttikca
tek basina anne sutl alim siresini uzadigi tespit edildi
(p<0.05). Anne yasi, annenin egitim dizeyi ve ailenin ayhk
geliriile toplam anne sitl ile beslenme siiresi arasinda iliski
saptanmadi (p>0.05). Hastalarin tek basina anne sttd alimi
sureleri arttikca kilo ve boy persantillerinin istatistiksel
olarak arttigi tespit edilirken (p<0.05) toplam anne sutiu
alim siresi ile kilo ve boy persantil degerleri arasinda iliski
bulunmadi (p>0.05). Ek gidaya baslama yasi ile kilo ve boy
persantil degerleri arasinda istatistiksel olarak anlamli bir
sonu¢ bulunamadi (p>0.05). Anne egitim dizeyi arttikca
bebeklerin D vitamini kullanim suiresinin daha uzun oldugu
tespit edildi (p<0.001).



Tartisma

Cocukluk caginda ayaktan tedavi edilen hastalarin yaklasik
olarak dortte biri ve hastaneye yatirilan hastalarin ilk yasta
%33-50'sinin, tim yas gruplarinda %29-38'inin pnémoni
tanist aldigi tespit edilmistir [3]. Portekiz’de, 5 yasindan
kiicik 722 hastanin dahil edildigi bir calismada, hastalarin
%42'si 1 yasindan kiiclk, erkek/ kiz orani 1.8 ve en sik yatis
tanisi solunum yolu enfeksiyonlari olarak tespit edilmistir
[4]. Ulkemizde 5 yas altindaki 3320 hastanin dahil edildigi
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calismada ise erkek/kiz orani 1,63 ve en sik yatis tanisi ishalli
hastaliklar olarak bulunmustur. Bu farkhlik calisma bolgesinde
mevsimsel olarak ishalli hastaliklarin yaz aylarinda, alt solunum
yolu enfeksiyonlarinin ise kis aylarinda hastaneye yatisin en
stk nedeni olmasi ile aciklanabilmektedir [5]. Bes yas altinda,
hastanede yatirilarak izlenen hastalar iceren calismamizda
da en sik yatis tanisi alt solunum yolu enfeksiyonlari idi ve
hastalarin cogunlugu 1 yasindan kicukta.

Herhangi bir enfeksiyon sirasinda iken normal 6giin sayisindan
az yemek yiyen cocuklarin sayisinin daha fazla oldugu, ancak
hastalik sirasindaki yeme aliskanh@inin ndtrisyonel durum
ile iliskisinin olmadigi bulunmustur [6]. Ayrica enfeksiyon
sirasinda immiin sistem, patojenle savasmak icin genis
bir besinsel gereksinimi kullanir ve enfeksiyonlar cocuk
blylmesi Gizerine beslenmenin olumlu etkisinin azalmasi ile
sonuclanabilir [7]. Klinigimizde 2006-2011 yillari arasinda 5 yas
altindaki malndtrisyon tanisi alan hastalarda yapilan ¢calismada
ise daha 6nce hastanede yatis orani %54 bulunmus ve bu
hasta grubunun yatislari sirasinda hem akut hem de kronik
malnitrisyonun gostergesi olan yasa gore agirlik z-skorlarinin
daha 6nce hi¢ hastanede yatmamis hastalarinkine gére anlamli
olarak dusik oldugu saptanmistir [8]. Bizim calismamizda
da benzer olarak hastalarin yaklasik tgte biri daha 6nce
cesitli nedenlerle hastanede yatirilmisti ve bu hastalarn kilo
persantilleri anlamli olarak diisiik bulunmustu.

Ulkemizde TNSA 2008 verilerine gére saglik kurulusunda
dodum oranlar %90, prematiire dogum orani %10 olarak
bildirilmistir [9]. TNSA-2013 arastirmasi sonuclarina gore ise
saglik kurulusunda dogum orani %97'dir [10]. Ayrica yuritilen
genisletilmis bagisiklama programi sonucunda 1993 yilinda
%77 olan asilanma oraninin vyillar icinde artigi bildirlmistir
(11). Ocak 2005 ve sonrasinda dogan cocuklar icin as
takvimine gore eksiksiz asilanma orani %81, hi¢ asilanmamig
cocuk orani ise %2 olarak rapor edilmistir [9]. Tirkiye istatistik
Kurumu 2011 verilerine gore ise akraba evliligi orani % 21,2 ve
akraba evliligi yapanlarin, birinci derece akraba evliligi orani
% 51,9 olarak tespit edilmistir [12]. Bizim ¢alismamizda saglik
kurulusunda dogum ve asilanma oranlari calismanin yapildigi
donemde bildirilen Tiirkiye ortalamasindan ylksek saptanmig
olup, akraba evliligi, prematiire dogum oranlari Glkemiz verileri
ile benzer bulunmustur. Bu durum hastalarin cogunlugunun
Ankara ilinden basvurmasi ve bu bdlgede saglk hizmetlerine
erisilebilirligin ytksek olmasi ile agiklanabilir.

Ulkemiz TNSA-2008 verilerine gore erkeklerin 9%25,9'u
kadinlarin %18,2'silise ve lizeri egitime sahiptir [9]. 2013 yilinda
yapilanTNSA'na gore ise hem erkek hem de kadin cinsiyette lise
ve Uzeri egitime sahip olanlarin orani artarken egitimi olmayan
ya da ilkokulu bitirmemis bireylerin orani dusmustir [9, 10].
Turkiye Aile Yapisi Arastirmasi 2011 verilerine gore Tiirkiye'deki
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ailelerin %38,5'inin aylik ortalama geliri asgari Ucret sinirinin
altinda iken %21,5'inin aylik geliri asgari tcretin 2 kati kadardir
[13]. Bizim ¢alismamizda babalarin egitim dizeyleri tlkemiz
verilerinden daha yiiksek ancak annelerin egitim duzeyleri
Ulkemiz verilerinden daha dusukti. Ebeveynler arasinda erkek
ve kadin arasindaki egitime katilim farkhliklarinin halen devam
ettigi gorilmektedir. Bu ¢alismada asgari Ucret alan ailelerin
orani Ulkemiz verileri ile benzerken, daha Ust gelir seviyesinde
olanlarin ylizdesi daha disiktir. Bunun sebebi hastanemizin
bulundugu bdlgenin gelir diizeyinin diistik olmasi olabilir.

Literatlirde cocuklarin bliyime parametreleri tizerinde hem
annenin hem de babanin egitim seviyesinin etkili oldugunu
gosteren calismalar mevcuttur [14, 15]. Brezilya'da yapilan
kesitsel bir calismada cocuklarin bilyiime parametreleri
Uzerine annenin egitim dizeyi, kisi basina disen aylik gelir
ve evde yasayan kisi sayisinin etkili oldugu bulunmustur [16].
Hindistan'da okul 6ncesi cocuklarin biiyiime ve beslenme
durumlarinin sorgulandigi bir calismada ise annenin egitim
durumunun c¢ocuk beslenmesini etkileyen tek degisken
oldugu tespit edilmistir [17].
cocuklarin blyiimesi Uizerine etkili sosyoekonomik faktorleri

Bu calismalarin aksine

degerlendiren bir calismada ¢ocuklarin biiylime parametreleri
ile babalarinin egitim diizeyi arasinda anlamli iliski bulunmus;
ancak anne egitim dizeyinin, c¢ocuklarin nutrisyonel
durumuna pozitif etkisinin olmadigl ve yasa gore boy ve
kilo degerlerini etkilemedigi bulunmustur [18]. Ulkemizde
yapilan bir anket calismasinda ise kilo ve boy persantillerinin
cinsiyet, annenin egitimi ve sigara kullanimi durumuna gore
farklilik gostermedigi tespit edilmistir [19]. Nepal'de annenin
dogumdaki yasi, dogum araligi, babanin egitim diizeyi, ailenin
sosyoekonomik durumu, biberonla beslenme, emzirmeye
baslama zamani, tek basina anne siiti ile beslenme siiresi
ve ek gidaya baslama zamaninin 5 yasin altindaki cocuklarda
akut malnutrisyonun belirleyicileri oldugu bildirilmistir [20].
Anne yasl ve evdeki coguk sayisinin, hastalarin yasa gore boy
z skorlari ile negatif yonde iliskili oldugunu bildiren yayinlar
mevcutdur [21]. Bizim calismamizda ise anne ve baba egitim
diizeyleri ve ailenin ortalama aylik geliri ile hastalarin kilo ve

boy persantilleri arasinda iliski saptanmadi.

Amerika Birlesik Devletleri'nde irklar
farkliliklar bulunmakla birlikte emzirmeye baslama orani %75
olarak tespit edilmistir. Siyah irkta emzirmeye baslama orani
%58,1 iken Latin Amerikalilarda bu oran %80,6'ydI. Benzer
sekilde gelir diizeyi ve annenin yasi ile de emzirme sdreleri
arasinda farklilik tespit edilmistir. Buna gore 20 yasindan kiiguik
annelerde emzirmeye baglama orani %59,7 iken, 30 yasin
Uzerindeki annelerde bu oran %79,3 olarak bulunmustur [22].
Banglades'te dogumdan sonra anne sitiine baslama orani

%27,5, alti ayin altinda tek basina anne siitu ile beslenme ise

arasinda belirgin
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%42,5 olarak saptanmistir. Tek basina anne siitii alma oranlari
sosyoekonomik durumu ve anne egitim dizeyi yuksek
olanlarda daha disiik bulunmustur [23]. Ulkemiz verilerine
g6re dogumdan sonra annelerin yaklasik %97'sinin emzirmeye
basladigi bilinmektedir. Yasamlarinin ilk iki ayinda bebeklerin
%58'inin sadece anne siitl ile beslendigi ve sadece anne st
ile beslenme oraninin yillar icinde azaldigi gosterilmistir. Erkek
ve kiz bebeklerin ortanca emzirme sireleri farkli olmakla
birlikte tlim ¢ocuklar icin ortalama emzirilme siresi 16,7 aydir.
Hi¢c emzirilmemis bebek sayisi az olmasina ragmen, yasamin ilk
aylarinda ¢ok yogun bicimde hazir mama kullanildigy, ilerleyen
yasla birlikte diger sit cesitlerinin de verildigi rapor edilmistir.
Turkiye'de emzirmeye baslama yaygin olmasina karsin tek
basina anne sutl ile beslenme aliskanhgi arzu edilen seviyede
degildir [9, 10]. Ulkemizde yapilan bir calismada ortalama
anne sitd alimi stiresi 9,31+5,66 ay, ortalama tek basina anne
st alim siresi ise 4,67+1,91 olarak tespit edilmis ve kilo
persantilleri ile anne siitl alma sireleri arasinda istatistiksel
olarak anlamli farklihk gérilmustir. Bununla birlikte kilo
persantilleri ile, tek basina anne siitl alma, formula alma,
tamamlayici gidalara gegis sireleri arasinda anlamli farklihk
bulunmamistir [19]. Ulkemizde emzirmeye baslama ve devam
orani endistrilesmis toplumlardan daha yiksek bulunmustur.
Bizim calismamizda da emzirmeye baslama oranlari Turkiye
verileri ile benzerken emzirmeye devam yuizdesi daha diisiik
gorinmektedir. TNSA-2008 verilerine gore ise ulkemizde
erkek cocuklar, kirsal kesimde ve Orta Anadolu bdlgesinde
yasayan cocuklar, ilkdgretim birinci kademe egitimi olan
annelerin ¢ocuklari ve hane halki refah diizeyi diisiik veya orta
olan cocuklar daha uzun emzirilme siirelerine sahiptirler [9].
Diinya Saglhk Orgiitii 2005 verilerine gére geng, evli olmayan,
egitim duzeyi dustk ve ayhk geliri dustk olan annelerin
emzirme oranlar daha disiik saptanmistir [24]. Ulkemizde
yapilan bir arastirmada annenin egitim diizeyi, yasi ve ailenin
gelirinin cocuklarin tek basina anne siiti ile beslenme siiresini
etkilemedigdi bulunmustur [25]. Bizim ¢alismamizda anne yasi
ve annenin egitim diizeyi ile tek basina anne situ ile beslenme
sresi ve toplam emzirme siiresi arasinda iliski bulunmazken,
ailenin ayhk geliri arttik¢a tek basina anne sitl alim suresinin
uzadigi tespit edilmistir. Hastalarin tek basina anne siitd alimi
streleri ile kilo ve boy persantillerinin dogru orantili oldugu
ancak toplam anne sutl alim siresi ve ek gidaya baslama yasi
ile kilo ve boy persantil degerlerinin degismedigi saptanmistir.

Sonu¢

Sonug olarak, cocukluk caginda alt solunum yolu enfeksiyonlari
ensikhastaneyeyatis nedenidir ve hastaneye yatis gerektirecek
agrihktaki enfeksiyonlar cocuklarin kilo aliminin geri kalmasina
neden olur. Ulkemizde ve bizim calisma grubumuzda erkek
ve kadin arasindaki egitime katilim farkliigi halen devam



etmektedir. Ailenin aylik geliri tek basina anne siitii ile beslenme

siiresi Uzerine etkilidir. Ebeveyn egitim seviyesi, ebeveynlerin

yasi ve ailenin aylik ortalama geliri biylime parametrelerini
etkilemeyebilir ancak tek basina anne siti alim siresi blyime
parametreleri lizerine en etkili faktordir.

Cikar ¢atismasi / finansal destek beyani

Bu yazidaki hi¢bir yazarin herhangi bir ¢ikar catismasi yoktur.

Yazinin herhangi bir finansal destegi yoktur.
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Value of tissue Doppler imaging and peak acceleration time in
prediction of paroxysmal atrial fibrillation in patients with paroxysmal
atrial fibrillation

Paroksismal atriyal fibrilasyonu olan hastalarda paroksismal atriyal
fibrilasyonun éngértilmesinde doku Doppler gériintiileme ve zirve
hizlanma sdiresi
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ABSTRACT

Aim: Atrial fibrillation is the most common arrhythmia in the population and its prevalance increases with age; and also
is the most morbid and mortal arrhythmia. Usually the beginning of the persistant atrial fibrillation is recurrent episodes
of the paroxysmal atrial fibrillation (PAF). Prediction of the paroxysmal atrial fibrillation can cause prevention of this
arrhythmia and thus prevention of the adverse outcomes. We aimed to investigate tissue Doppler imaging (TDI) and peak
acceleration time (pkAcc) parameters that can predict the paroxysmal atrial fibrillation in this study.

Material and Methods: 20-73 years old (mean 47,5) 50 individuals that are diagnosed with PAF included the patient
group. 50 individuals who have the similar baseline demographic charasteristics with patient group and who have no
persistant or PAF included the control group. Transthoracic echocardiogaphic (TTE) evaluation is applied all of the control
and study groups. Tissue Doppler parameters and pkAcc is measured in TTE and statistical analyses is performed.

Results: In TTE evaluation, left atrium ejection fraction is lower in the patient group than the study group (%50,6 vs.
%59,2, p<0,001). In TDI evaluation, the average of E/E’ which was measured from the anterior, inferior, lateral and septal
walls of the left ventricle; is found higher in the patient group compared to the control group (8,17 vs. 7,04; p=0,004).
When two groups are compared in terms of pkAcc, it was found that patient group is higher, but this difference did not
reach the statistical significance (1063 vs. 994, p=0,14).

Conclusions: TDI evaluation can play an important role in prediction of paroxysmal atrial fibrillation.
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Amag: Atriyal fibrilasyon, populasyonda en sik goriilen aritmidir ve prevalansi yasla artar ayrica en sik rastlanilan morbidite
ve mortalite olusturan aritmidir. Genellikle persistan atriyal fibrilasyonun baslangici paroksismal atriyal fibrilasyonun (PAF)
tekrarlayan bolimleridir. Paroksismal atriyal fibrilasyonun 6ngorilmesi, bu aritminin dnlenmesine ve dolayisiyla olumsuz
sonuclarin 6nlenmesine neden olabilir. Bu ¢alismada paroksismal atriyal fibrilasyonu 6ngorebilecek doku Doppler
goruntileme (TDI) ve pik hizlanma siresi (pkAcc) parametrelerini arastirmayi amacladik.

Gerec ve Yonetemler: 20-73 yaslar arasinda (ortalama 47,5) PAF tanisi almis 50 kisi ile hasta grubu olusturuldu.. Hasta
grubu ile benzer temel demografik 6zelliklere sahip olan ve persistan veya PAF bulunmayan 50 kisi ile kontrol grubu
olusturuldu.Tiim kontrol ve calisma gruplarina transtorasik ekokardiyografik (TTE) degerlendirme yapildi. Doku Doppler
parametreleri ve pkAcc TTE'de Olculdi ve istatistiksel analizler yapildi.

Bulgular: TTE degerlendirmesinde, hasta grubunda sol atriyum ejeksiyon fraksiyonu ¢alisma grubundan daha distikti
(% 50,6 vs.% 59,2, p &It;0,001). TDI degerlendirmesinde, sol ventrikillin anterior, inferior, lateral ve septal duvarlarindan
Olclilen E/ E 'nin ortalamasi; Hasta grubunda kontrol grubuna gore daha yiiksek bulundu (8,17 ve 7,04; p = 0,004). iki grup

pkAcc acisindan karsilastirildiginda, hasta grubunun daha yiiksek oldugu bulundu ancak bu fark istatistiksel olarak anlamli

bulunmadi (1063'e karsi 994, p = 0,14).

Sonug: TDI degerlendirmesi paroksismal atriyal fibrilasyonun 6ngérilmesinde énemli bir rol oynayabilir.

Anahtar kelimeler: zirve hizlanma siresi; paroksismal atriyal fibrilasyon; doku Doppler gériintiileme

Introduction

Atrial fibrillation is the most common arrhythmia worldwide
and related with increased negative outcomes such as
increased cerebrovascular accident rate, heart failure and all-
cause mortality [1]. Paroxysmal atrial fibrillation is defined as
atrial fibrillation that can relapse from time to time and always
terminate in 7 days (usually in 24 hours) spontaneously or
by intervention [2,3]. Patients with paroxysmal AF have the
same risk of cerebrovascular accident compared to patients
with persistent or permanent AF, therefore it is important
that patients with paroxysmal AF must be treated properly as
patients with permanent or persistent AF [4]. Tissue Doppler
imaging (TDI) is widely used today and has been studied in
many cardiac pathologies [5]. MYocardial Doppler In Stress
Echocardiography (MYDISE) study showed that TDI velocities
are predictors of angiographic illness [6]. The ratio of “E” wave
velocity, which is measured from mitral inflow by conventional
PW Doppler method, to “E” velocity measured by TDI method
is strongly correlated [7]. Assessment of atrial functions by
conventional echocardiography has not been thoroughly
investigated and is worth investigating. Modesto et al. have
shown that strain parameters may be useful in assessing atrial
functions in amyloidosis [8]. In a study in which patients with
non-valvular AF detected and cardioversion performed were
followed for 1 year, a strong correlation was found between
sinus rhythm administration and peak "A" velocity after
cardioversio[9].

However, a study of tissue Doppler and peak acceleration time
in the presence of paroxysmal atrial fibrillation is not available
in the literature.

Materials and methods
Study Population

From June 2013 to December 2014, 50 consecutive adult
patients (20-73 years old) with PAF who referred to Cardiology
Clinic were enrolled. Fifty individuals who had similar
demographic characteristics with patient group and who were
found to have no persisting AF or PAF were included in the
control group.Paroxysmal atrial fibrillation was defined as AF
detected with a 12-lead ECG or rhythm holter monitorization,
and with a short duration of 7 days. All patients had a 12-lead
surface ECG. Patients' thyroid function tests were evaluated
by routine biochemical methods. Exclusion criteria were left
ventricular systolic dysfunction (LVEF <40%), presence of any
valvedisease, congenital heartdisease, coronary artery disease,
any abnormality in surface ECG during echocardiography ,
cardiomyopathy, permanent pacemaker, severe pulmonary
disease, thyroid disease, chronic renal insufficiency (GFR <30
ml / min), acute coronary syndrome or cerebrovascular event
in the last three months, use of class | or class Ill antiarrhythmic
drugs.

Transthoracic echocardiographic evaluation:
All patients were evaluated in terms of valve structure and

functions, left ventricular structure and functions, aortic and
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left atrial dimensions, volume, and tissue Doppler parameters
using aVIVID E9-GA000940 digital ultrasound device (Vingmed
Ultrasound, GE).

TTE was performed in the left lateral decubitus position
while all the patients were in sinus rhythm by connecting
ECG. The left ventricular ejection fraction (EF) of the patients
was separately calculated by the modified Simpson method
from the apical-4 chamber and the apical-2 chamber views
and analyzed by taking the mean values. Left atrial volume
was measured by modified Simpson method from apical-5
chamber and apical-2 chamber views. The electromechanical
synchronization of the pulmonary artery and aorta was
measured from the beginning of the QRS complex on the ECG
to the end of the record-time ejection time with PW-Doppler.
Pulmonary artery and aorta ejection times were measured. The
cardiac output (CO) value of all patients was measured using
the PW-Doppler technique from the left ventricular outflow
tract. Measurements related to E wave and A wave were made
by PW-Doppler on mitral inflow. The peak acceleration time
(pKAcc) was measured from the slope from the beginning
of the mitral E wave until peak time (Figure 1),(Figure 2).
Averages of 5 consecutive waves were taken to minimize the
error probability in the measurements. PW-Doppler recordings
were taken and measurements were made from pulmonary
vein. Tissue Doppler recording was taken from all myocardial
basal segments and relationship between paroxysmal atrial

fibrillation and these data was evaluated (Figure 3).
H3.0MHz

Abdomen
General /V

190mi

30dB 2 +/+1/2/9
PW Depth=120mm
PW Gate= 4.0mm
PW Gain= 7dB

PEAK ACCELERATION TIME

AVWAVE
EWAVE

Sweep=100mm/s

AV = 0.607m/s
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Figure-1. Measurement of pkAcc on Mitral E wave by PW-Doppler
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Figure-2. Normal values of PW-Doppler mitral inflow velocities

Figure-3. Mitral septal and lateral e’ and a’ waves from a patient's

tissue-Doppler imaging (TDI)
Statistical analysis:

While the findings obtained in the study were evaluated,
SPSS 16.0 (SPSS Inc., Chicago, lllinois) program was used for
statistical analysis. Student’s t-test was used for comparison
between two groups of normal distribution parameters,
Mann-Whitney U test was used for comparison of two groups
of non-normal distribution parameters in descriptive statistical
methods (mean, standard deviation, frequency) as well as
quantitative data. The results were evaluated in a confidence
interval of 95% and a significance level of p <0.05.

Results:

Subjects on study were divided into two groups as patients
with or without paroxysmal atrial fibrillation.

Demographic and clinical features:

The mean age, gender, height, weight, body mass index (BMI),
HT, DM, smoking, cardiac drugs used (beta-blocker, ACE-
inhibitors, ARB, CCB) were similar when baseline demographic
characteristics of both groups were evaluated. There was
no statistically significant difference between serum urea,
creatinine, sodium, potassium, total cholesterol, triglyceride,
HDL, LDL, WBC, Hemoglobin, TSH, fT3 and fT4 values in the
groups (table-1)



Echocardiographic features:

Detailedtransthoracicevaluationwasperformedbyconnecting
ECG to all individuals in the patient and control group. When
the echocardiographic characteristics of the two groups were
compared, the left ventricular end-diastolic and end-systolic
diameters were similar (p=0,76). Interventricular septum and
posterior wall thicknesses were significantly higher in the
patient group ( p=0,007 and p=0,016, respectively). Therefore,
the left ventricular mass was also higher in the patient group,
but this difference was not statistically significant (179.9-
163.5 gr, p = 0.06). There was no difference between the
groups in terms of ejection fraction and fractional shortening
(65.8-65.1%, p = 0.48 and 36.3-35.8%, p = 0.48, in the patient
and control groups, respectively). Left atrial end-diastolic
volume was significantly higher in the patient group (41.8-
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36.4 mL, p = 0.003). Similarly, left atrial end-systolic volume
was significantly higher in the patient group (20.3-14.5 mL,
p <0.001). Ejection time measured by PW-Doppler from the
left ventricular outflow tract was similar in both groups (292
ms in the patient group, 287 ms in the control group, p =
0.41). Although the stroke volume was higher in the patient
group, this difference was not statistically significant (85.3-
77.7 mL, p = 0.051). The mean heart rate was similar in both
groups (72.9 in the patient group, 74.5 in the control group,
p = 0.45). Although the cardiac output was higher in the
patient group, this difference was not statistically significant
(6,18-5,76 L / min; p = 0,12). In PW-Doppler recordings from
the mitral inflow, the ratio of diastolic mitral "E" wave velocity
to "A" wave velocity was higher in the control group (1,18-
1,04; p = 0,03). When both groups were compared in terms of
peak acceleration time (pKAcc), it was found that the patient

group was higher but this difference did not reach statistical
significance (1063-994, p = 0,14). The deceleration time (DT) of
the mitral "E" wave was similar in both groups (table-2).
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The ratio of the mitral "E" wave to the E’ wave from the basal
segment of the left ventricular anterior wall was higher in
the patient group than in the control group (8,83-7,52; p =
0,014) by the tissue Doppler imaging (TDI) method. Similarly,
although the E/E' ratio from the basal segment of the lateral
wall was higher in the patient group, but this difference was not
statistically significant (6,98- 6,50; p = 0,18). The E/E'ratio of the
inferior septum basal segment was also higher in the patient
group (8,68-7,77; p = 0,02). The E/E’ ratio from the inferior wall
basal segment was also higher in the patient group (8,17-
6,36; p <0,001). There was no statistically significant difference
between the two groups (5.84-5.65, p = 0.53) in the ticuspid
lateral annulus E/E’ ratio. When the averages of E/E’ values
obtained from all these segments were compared, it was found
that they were significantly higher in the patient group (7,70-
6,76; p =0,007) (table-3).

In our study, left atrial end-diastolic and end-systolic volumes
were significantly higher in patients with paroxysmal atrial
fibrillation than in the control group (41.4 mL versus 36.4 mL, p
=0.003 and 20.3 mL versus 14.5 mL, P<0.001; respectively). Left
atrial ejection fraction was also significantly lower in the patient
group (50.6% versus 59.2%, p <0.001). As known, diastolic
dysfunction increases left ventricular filling pressures and left
atrial pressure. Also it is known that pressure increase in the left
atrium plays a role in the pathogenesis of atrial fibrillation.

Although mean E/A ratio was in the normal range in both
groups, it was higher in control group. This may be due to a
greater number of patients with stage-1 diastolic dysfunction
in the patient group than in the control group. E/E’ ratio was
significantly higher in the anterior wall, inferior septum, and
inferior wall of the patient group, while it was not statistically
significant in the lateral wall, but higher in the patient group.
The mean E/E'ratio of all segments was also significantly higher
in the patient group. PkAcc value was found higher in the
patient group than in the control group, but this difference was
not statistically significant.
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Discussion

Atrial fibrillation is the most common arrhythmia and causes the
most morbidity and mortality, with an increasing prevalence
with age. In addition, atrial fibrillation leads to heart failure
and worsens existing heart failure. In a post-hoc analysis of the
AFFIRM trial, patients with atrial fibrillation and heart failure (HF-
PEF: heart failure with preserved ejection fraction, SHF: systolic
heart failure) were followed; and lower mortality rates were
found in the HF-PEF group with high morbidity rates in both
groups [10]. According to the results of this study, AF and heart
failure are diseases that can cause and worsen each other. In a
patient with AF, left atrial pressures increase with time, followed
by increased left ventricular end-diastolic pressures, eventually
resulting in left ventricular diastolic dysfunction.This results
in systolic or diastolic failure in the left ventricle over time.
In a patient with heart failure, left ventricular filling pressures
are increased, resulting in increased left atrial pressure and
ultimately the ground for AF development.

Similarly, according to CHARM trial, major cardiovascular end
points in patients with atrial fibrillation was higher both in the
heart failure patients with low ejection fraction and preserved
ejection fraction compared to patients with sinus rythm [11].
In patients with AF, this study has shown that diastolic failure,
which is often ignored, increases morbidity and mortality
as well as systolic failure. Left ventricular diastolic failure is a
recently developed entity, which is as morbid and mortal as
systolic failure. However, it is often neglected by clinicians
because of the lack of clear diagnostic criteria and the lack of
effective treatment. Especially in AF patients, diastolic functions
are often ignored because of limited measurement methods. In
another study, the presence of atrial fibrillation in patients with
heart failure with preserved ejection fraction further worsened
left ventricular diastolic function; and increased hospitalization
and mortality [12].

Paroxysmal atrial fibrillation should be diagnosed and treated
in the same way as it is similar to persistent or permanent atrial
fibrillation in terms of morbidity and mortality. Because of its
importance, clinicians have done many studies to estimate
it and its negative consequences. With the application of the
tissue Doppler technique, the clinicians have investigated
various tissue Doppler parameters in order to predict atrial
fibrillation, left ventricular diastolic functions, left ventricular
filling pressures and left atrial pressures. Ahmed Salah et al. [13]
found that left atrial dyssynchrony measured by tissue Doppler
in patients undergoing pulmonary veinisolation, was associated
with subsequent atrial fibrillation recurrence. Investigators have
found that patients with electromechanic dyssynchrony of 25
ms or more have a greater risk of AF recurrence and that this
parameter can be measured before pulmonary vein isolation to
determine which patients will benefit from the procedure.



In a retrospective study involving 840 patients over 65 years
of age and greater left atrial volume, the risk of developing
non-valvular atrial fibrillation was higher in patients with
left ventricular diastolic dysfunction than in those without
diastolic dysfunction [14]. This study is important in terms of
supporting the theoretical information that left ventricular
diastolic dysfunction and increased left atrial volume increase
the left ventricular filling pressure, thus increase left atrial
pressure and increase the risk of atrial fibrillation. However,
this study was retrospective and the risk factors for atrial
fibrillation such as hypertension, coronary artery disease
and congestive heart failure were significantly higher in the
group with atrial fibrillation. This may affect left atrial volume
differences between groups. In our study, left atrial volumes
were found more in the patient group and left atrial ejection
fraction was found to be lower (50.6% versus 59.2%, p <0.001).
In our study, coronary artery disease and congestive heart
failure were excluded, hypertension was similar in both
groups. We also found that there was no statistical difference
in left ventricular end-diastolic diameter, end-systolic diameter,
left ventricular mass, left ventricular ejection fraction, and
fractional shortening between the two groups; and so a fairly
homogeneous distribution of groups and difference between
left atrial volumes and ejection fractions is significant. Again,
only E/A ratio and mitral E deceleration-time were used to
investigate diastolic functions in this study.This is why the study
of echocardiographic data between 1990 and 1998 is limited
and thus the parameters used to study diastolic functions are
limited.In our study, tissue Doppler was used which gave very
important information about diastolic functions.

In a publication in 2008, among the parameters that can be used
to evaluate left ventricular diastolic function and left ventricular
filling pressures in patients with atrial fibrillation; mitral "E"
deceleration time, E/E'ratio, E' wave, E wave, E/Vp (ratio of mitral
E wave torate of flow propagation with color M-mode), PV-DT
(deceleration time of diastolic pulmonary venous flow with PW-
Doppler), diastolic pulmonary venous flow velocity, pkAcc (peak
acceleration time), IVRT (Isovolumic relaxation time), IVRT/T E/E’
(ratio of isovolumic relaxation time to the time from the beginning
of the mitral E wave to the beginning of the E' wave) are accepted
[15]. Again in 2009, the same parameters were proposed in the
Recommendations for the Evaluation of Left VentricularDiastolic
Function by Echocardiography, jointly published by the European
Society of Echocardiography and the American Society of
Echocardiography [16]. In a study of left atrial ejection fraction for
first atrial fibrillation or flutter detection in people over 65 years
of age; the left atrial ejection fraction was found to be highly
correlated withatrial fibrillation developmentindependent of left
atrial volume, left ventricular function, and clinical risk factors
[17].In our study, the left atrial diastolic and systolic volumes were
higher and the ejection fraction was lower in the patient group.
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Raoul Stahrenberg et al. [18] performed a transthoracic
echocardiography in patients with cerebral ischemia who
had sinus rhythm during admission and were examined for
paroxysmal atrial fibrillation with a 7-day rhythm holter. As a
result, it was determined that the low ratio of left atrial volume
index (ratio of left atrial volume to body surface area) to septal
and lateral tissue Doppler A" wave may exclude paroxysmal
atrial fibrillation. Sherif F. Nagueh et al. [19] have used Doppler
echocardiography parameters to detect left ventricular filling
pressure in patients with atrial fibrillation; and a formula was
developed using peak acceleration time (pKAcc) and IVRT
(isovolumic relaxation time).In our study, pkAcc was one of
the parameters examined. Although there was a significant
correlation between peak acceleration time (pKAcc) and mitral
E/E, there was no significant difference between groups in
terms of pKAcc.

In a study conducted in 2006, it was shown that E/E’ ratio in
patients with non-valvular atrial fibrillation is associated with
survival and clinical outcomes [20]. In our study, there was
a significant relationship between E/E’ ratio and paroxysmal
atrial fibrillation. If the E/E' ratio is below 8, it is consistent with
normal left ventricular end-diastolic pressure; and if it is above
15, it is consistent with increased left ventricular end-diastolic
pressure. Values between 8-15 are gray area and there is a wide
range of diastolic function. In our study, the mean E/E’ value of
the patient group was 8.17; while the control group had 7.04.
According to this, the left ventricular end-diastolic pressure
of the control group was normal, but it remained outside the
normal limits in the patient group.This demonstrates that
this parameter, which shows diastolic functions, can also be
used to predict paroxysmal atrial fibrillation. Although pkAcc
was higher in the patient group, this difference did not reach
statistical significance. This may be due to the fact that the
study population is relatively small.

Limitations:

The difference in pkAcc between groups did not reach statistical
significance. This can happen for a variety of reasons. One of
these is that the study population is relatively small. Again,
although there was a significant difference in E/E' between
groups, cut-off value could not be determined by ROC analysis
for E/E' values. This limits use of this parameter.

Conclusions:

The E/E' parameter used for predicting diastolic functions can
also be used as a rapid, non-invasive and economical method
for predicting paroxysmal atrial fibrillation in people with sinus
rhythm. For this purpose, there is need for larger, randomized
controlled studies in order to determine its use.

Informed consent was obtained from all the patients in the study.
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Figure Legends

Figure-1: Measurement of pkAcc on Mitral E wave by PW-
Doppler

Figure-2: Normal values of PW-Doppler mitral inflow velocities

Figure-3: Mitral septal and lateral e’and a'waves from a patient's
tissue-Doppler imaging (TDI)
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Cocuklarda akut periodontal hastaliklarin teshis ve tedavisi

Diagnosis and treatment of acute periodontal diseases in children
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Oz

Periodontal hastaliklar ve dis curlkleri oral kavitede karsilastigimiz iki ana hastaliktir. Bu hastaliklar her yastan bireylerde
gorilebildigigibi dis kayiplarinin datemeliki nedeniolarak kabul edilir. Pedodontiklinigine disetleriileilgiliakut sikayetlerle gelen
pek cok hastayla karsilasiimaktadir. Karsilagilan bu akut problemlerle ilgili bilgi sahibi olmak, klinik durumu tanimlayabilmek ve

hastaya dogru medikal veya cerrahi tedaviyi uygulamak biiyiik &nem tasimaktadir. Bu makale ¢cocuk ve geng hastalarda siklikla

karsilasilan akut periodontal hastaliklarin teshis ve tedavilerini iceren klinik yaklasimlara dikkat cekmektedir.
Anahtar kelimeler: akut; periodontal hastaliklar; teshis; tedavi

Abstract

Periodontal diseases and dental caries are the two main diseases we encounter in the oral cavity. These diseases can be seen
in individuals of all ages and are considered as the two main causes of tooth loss. There are many patients who come to the
pediatric clinic with acute complaints in the gums. It is of great importance to have knowledge about these acute problems,
to define the clinical situation and to apply medical or surgical treatment to the patient. This article draws attention to clinical
approaches that include the diagnosis and treatment of acute periodontal diseases, which are frequently encountered in
children and young patients.
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Giris
Akut periodontal hastaliklar her yastan bireylerde gorilmekle

beraber ¢ocuklarda siklikla karsimiza ¢ikan bir durumdur. Te-
davisinde dogru tani ve teshis 6nemli yer tutmaktadir.

Primer Herpetik Gingivostomatit

Primer herpetik gingivostomatit, Herpes Simpleks Viris Tip 1
tarafindan oral kavitede infeksiyona neden olan bir hastaliktir.
Genellikle 6 yasindan kiiglik cocuklar ve infantlarda gorilir fa-
kat adolesanlarda ve yetiskinlerde de gorilebilir. Cogu vakada
hastaligin primer infeksiyonu asemptomatiktir [1].

Primer herpetik gingivostomatitte viris, noéral gangliyonlarda
latent olarak kalir. Diinya poptilasyonunun yaklasik olarak 1/3
‘inde sekonder form gorilir. Bu sekonder form herpes labia-
lis, herpetik stomatitis, herpes genital, okiler herpes ve her-
petik ensefaliti de icerir. Sekonder herpetik stomatit; damakta,
gingivada veya mukozada dental tedavi esnasinda meydana
gelen travmalar veya latent virtsin icinde bulundugu gang-
liyonun inerve ettigi bélgenin stimiilasyonu sonucu meydana
gelebilir. Karakteristik vezikiller tani icin dnemlidir [1].

Primer herpetik gingivostomatitte oral mukoza diffliz, eri-
tematdz, parlak tutulumlu bir gingiva ve cesitli derecelerde
o6demli ve kanamali goriinimdedir. Baglangi¢ asamasi boyun-
ca gingivada, labial ve bukkal mukozada, yumusak damakta,
farinkste, sublingual mukozada ve dilde olusan farkli boyutlar-
daki gri vezikillerle karakterizedir. Yaklasik 24 saat sonra vezi-
killer riptire olur ve agnli kiictik Ulserler, kirmizi marjinler ve
sarimtrak veya gri-beyaz santral kisimli alanlar meydana gelir.
Bu bulgular birbirinden ayri genis alanlar seklinde veya birles-
mis kiimecikler seklinde gorilebilir [1].

Herpes simpleks virlisle primer infeksiyon sonrasi akut herpe-
tik gingivostomatit meydana gelir ve oral infeksiyon sistemik
semptomlarla beraber gorullr. 7-10 glin boyunca devam eder
ve skar birakmadan iyilesir [2]. Amir ve digerleri [3]'nin yaptidi
cift kor, randomize, plasebo kontrollii ¢calismada 15mg/kg asik-
lovir stispansiyonu glinde 5 kez, 7 glin boyunca antiviral terapi
olarak uygulanmistir ve semptomlarin azaldigi gorilmustar.
Eger primer herpetik gingivostomatit 3 giin icinde tanimlana-
bilirse asiklovir siispansiyonu regete edilmelidir = 15 mg/kg,
glinde 5 kez, 7 glin boyunca. Eger diagnoz 3 gliniin sonunda
immun sistemi diismus bir hastaya konuyorsa, asiklovir teda-
visi limitli degerlere indirgenmelidir. 3 glin sonra tani konmus
hastalar da dahil olmak tizere tiim hastalara palyatif tedavi ve
plak ve yiyeceklerden arta kalan debrislerin uzaklastirilmasi
islemleri uygulanmalidir. Atesi ve agriyi azaltmasi i¢in NSAI
ilac (6rn; ibuprofen) sistemik olarak verilebilir. Hastalar ayrica
beslenme Oncesinde besin takviyesi ve topikal anestezikleri
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(6rn; viskdz lidokain) kullanabilirler. Ozellikle primer herpetik
gingivostomatitin erken safhalarinda periodontal tedavi, akut
semptomlar gecene kadar ertelenmelidir [2].

Akut Nekrotizan Ulseratif Gingivitis

Akut nekrotizan ulseratif gingivitis (ANUG), konak yanitinda
bozulma sonucu gingivada olusan mikrobiyal bir hastalktir.
Bu hastalik nekroz ve gingival dokuda soyulma ile karakteri-
zedir. ANUG genellikle tedaviye gerek duyulmadan azalan bir
siddetle gecirilir. Subakut form denilen bu formda hafif klinik
semptomlar goézlenir. Bu semptomlar tek bir dis, bir grup dis
veya tum agizla iliskili olabilir [1].

Karakteristik lezyonlari, interdental papil kretinde delikli krater
tarzindaki depresyon alanlan seklindedir. Cogunlukla marjinal
gingiva etkilenir. Yapisik diseti ve oral mukoza daha az oranda
etkilenmistir. Disetindeki krater tarzi lezyonlarin ylizeyi gri pseu-
domembranlarla ¢evrelenmistir ve bu pseudomembranlar belir-
gin bir lineer eritemle geri kalan gingival mukozadan ayrilir. Bazi
vakalarda lezyonlar, pseudomembran ylzeyinden soyulur ve
ekspoze olan gingiva kirmizi, parlak, hemorajik bir sekilde aciga
cikar. Bu karakteristik lezyonlar gingivayi ve altindaki periodontal
dokulan siddetli bir harabiyete ugratir. Spontan diseti kanamasi
veya hafif stimiilasyonla meydana gelen belirgin kanama da ka-
rakteristik klinik bulgulardandir. Diger bulgular ise siklikla kotu
agiz kokusu ve artmis salivasyondur [1].

Plaut ve Vincent 1890l yillarda bu hastaligin fusifom-spiroket
ozelligini kesfetmislerdir. Hastaligin tanimina dair yaptigi katkilar-
dan dolay1 ANUG, Vincent enfeksiyonu olarak bilinmekteydi [4].

immiin sistem fonksiyonu degisiklikleri ANUG'ta predispozan
faktordir. Dennison ve digerleri [5] AIDS hastasi olanlarda
daha yuksek ANUG insidansi oldugunu bildirmistir.

Barnes ve digerlerinin [7] yaptigi ¢alisma sonucunda agizda
en ¢ok etkilenen alanin mandibulanin 6n tarafi, en az etkile-
nen alanin ise molarlar bolgesi oldugu gorulmdstir. Ayrica
ANUG'un geng eriskinlerde gorilen bir rahatsizlik oldugu,
kot oral hijyen ve dis tasinin hastaligin olusumunda ve arti-
sinda etkili oldugu belirlenmistir.

ANUG tedavisinde:

1. seans: ilk seansta tedavi akut alanlarla sinirlandirilir. Pamuk
rulolarla izole edilip kurutulan akut ve agrili bélgelere topikal
anestezik uygulanir, 2-3 dakika sonra bu bolgeler nemlendi-
rilmis bir pamuk peletle nazikge silinir, pseudomembranlar ve
non-atake ylizey debrisleri uzaklastirihr. Kanama ¢ok fazla ola-
bilir. Her bir pamuk pelet kiictik bir alanda kullanihp atilir. Bu
alanlar ilik suyla temizlendikten sonra yiizeyel dis taslari alinir.
Ultrasonik temizleyiciler bu is icin kullanisl aletlerdir. Subgin-
gival temizlik ve kiretaj bu seansta kontrendikedir [2].
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Orta veya siddetli ANUG'lu hastalarda ve lokal lenfodenopa-
ti veya sistemik bir semptomu olanlarda antibiyotik rejimi:
Amoksisilin 500mg oral yoldan her 6 saatte bir (4x1), 10 glinlik
kullanim seklindedir. Amoksisilin duyarli hastalarda: Eritrom-
sin 500mg 6 saatte bir veya Metronidazol 500mg glinde 2 kez,
7 gun boyunca kullanilir. Sistemik komplikasyonlari olmayan
ANUG hastalarina antibiyotik 6nerilmemelidir. Siddetli agrisi
varsa agr kesiciler verilebilir. Hasta, agrisi gectiginde tedavi-
nin tamamlanmis olmadigi konusunda uyariimali ve 1-2 glin
icerisinde tekrar gelmesi soylenmelidir.

2. seans : Hastanin semptomlarinda iyilesme goézlenir. Akut si-
kayetler azalmis veya tamamen kaybolmustur. Gingival marjin
hala hiperemik olabilir ancak pseudomembranlar kaybolmus-
tur. Mevcut dis taslarinin tamami mimkinse nazikce temizle-
nip detartraj islemi bitirilir. Hastaya ilk seanstaki 6neriler tek-
rarlanir. 1-2 giin sonrasi icin tekrar randevu verilir [2].

3. seans : Genellikle hastada semptom kalmamistir. ilgili alan
hala eritemli, diseti dokunmaya hassas olabilir. Daha derin dis
tasl temizligi, kok diizeltmesi, polisaj yapilabilir. Taskin dolgu
varsa dizeltilir. A§iz hijyeni 6nerileri tekrarlanir. Hastaya yeni yu-
musak bir firca 6nerilir. Hidrojen peroksitle agiz calkalamasina
devam edilmez ancak klorheksidinle calkalama 2-3 hafta daha
stirdirtlebilir. 2-3 hafta sonrasi icin tekrar randevu verilir [2].

Rekiirrent Aftoz Stomatit

Rekuirrent aftdz stomatit (RAS) lezyonlari capi 0,5 ile 1 cm ara-
sinda degisen, yuvarlak veya ovoid sig Ulserlerdir. Gri sarimsi bir
merkezi alan, eritemli bir halo ile ¢evrelenmis, daha biyiik 1 ile
3 cm capinda oval veya diizensiz sekilli Ulserler olarak da gori-
lebilirler. Kuiglik lezyonlar yara izi olmaksizin 7-10 glinde iyile-
sirken, blyik lezyonlar haftalarca devam eder ve skarla iyilesir.
Etiyolojisi tam olarak bilinmemektedir. Behget hastaligi ve HIV
enfeksiyonu olan ¢ocuklarda RAS lezyonlari siklikla bulunur [8].

RAS'In 3 temel klinik tGirG vardir.
Minér Aftéz Ulserler (Mikulicz Ulseri)

Cogunlukla 10-40 yas grubunda gorliir ve cogunlukla minimal
semptomlara neden olur. Caplar 2-4 mm'den kiiciik yuvarlak
veya ovoid tlserlerdir. Ulser zemini baslangicta sarimtiraktir an-
cakiyilesme ve epitellesme ilerledikce grimsi bir renk alir. Esasen
dudaklar, yanaklar, agiz tabani, dilin sulkusu veya ventrumun
keratinsiz mobil mukozasinda bulunurlar. Damagin keratinles-
mis mukozasinda veya dilin dorsumunda nadiren bulunurlar ve
yalnizca birkag Ulser grup halinde (1-6 arasi) gorulurler. 7-10 giin
arasinda duzelirler. 1-4 aylik araliklarla tekrarlarlar [8].

Major Aftoz Ulserler (Sutton’un Ulseri)

Daha uzun sureli, daha sik tekrarlayan, daha agrili Glserlerdir.
Yaklasik Tcm capindadirlar ancak daha da buytik olabilirler. Dil
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dorsumu ya da damagin keratinlesmis kismi da dahil olmak
Uzere oral mukozanin herhangi bir bolgesinde bulunabilirler.
Bir defada yalnizca birkac Ulser (1-6 arasi) grup halinde bulu-
nur ve yavas yavas 10 ile 40 glin arasinda iyilesirler. Cok fazla
tekrarladiklarinda skar ile iyilesebilirler [8].

Herpetiform Ulserler

Cogunlukla yaslilarda ve kadinlarda gorulir. Vezikilasyon ile
baslayip oral mukozada hizla yayilan Ulserlere donusirler. Bu-
yuklUkleri giderek artar ve birlesirler. Asiri derecede agrilidirlar.
10 giin veya daha uzun siirede iyilesirler [9].

Klorheksidin, topikal kortikosteroidler, topikal tetrasiklin, im-
miinoregulatorler, TNF inhibitorleri, sistemik ¢inko stilfat, MAO
inhibitorleri, sodyum kromoglikat oral Glserlerin tedavisi icin
kullanilmistir. Ne yazik ki RAS icin 6zel bir tedavi mevcut de-
gildir. Ote yandan mevcut tedaviler RAS belirtilerini azaltabilir
ancak RAS'I tamamen tedavi edemez veya Ulserlerin niiks et-
mesini Onleyemez [10].

Volkav ve digerlerinin [11] 2009'da yaptigi randomize cift kor,
plasebo kontrolli bir calismada basit, ucuz ve duistik riskli olan
vitamin B12 tedavisi, serum vitamin B12 seviyesine bakilmak-
sizin RAS'dan muzdarip hastalarda etkili olmustur.

Akut Streptokokal Gingivitis

Akut streptokokal gingivitis oral mukozanin akut bir inflamas-
yonudur. Hem c¢ocuklarda hem de yetiskinlerde gorilebilir.
Genel direncin diisiik oldugu durumlarda ortaya ¢ikar. Lezyon-
larin baslama alani genellikle diseti kenari ve komsu diseti pa-
pilidir. Akut streptokokal gingivitisin en énemli klinik 6zelligi
diseti kenarinda ates kirmizisi bir rengin olmasidir. Bakteriyel
smear cogunlukla Streptokokus Viridans varligini gosterir fa-
kat farkl calismalarda A grubu beta - hemolitik streptokokla-
rin da bulundugu rapor edilmistir [1].

Akut streptokokal gingivitis siskin, parlak kirmizi, kolay ka-
nayan bir diseti, agr, ates, rahatsizlik hissi ve submandibular
lenfadenit ile karakterizedir [12,13]. Apse formasyonlar da
gorilebilir. Mikrobiyolojik ornekleme ile hasta tanisi kesinles-
tirilir [14]. Streptokokal gingivitisin tedavi edilmesi oldukca
onemlidir. Clinki sepsis, menenijit, perikardit, romatizmal ates
ve pndmoni gibi sistemik sekonder infeksiyonlara sebep olma
riski yuksektir [15,16]. Antimikrobiyal olarak 6zellikle penisilin
kullanilmaktadir [12,13]. Sistemik antibiyotik kullanimi septi-
semi, menenjit, perikardit, romatizmal ates ve pndmoni gibi
sekonder infeksiyonlari 6nlemek icin 6nerilmektedir [15,16].

Tedavi semptomatiktir. Agiz hijyeninin diizeltilmelidir. ilk asa-
mada supragingival temizlik ve klorheksidin irigasyonu yapil-
mali, gingival inflamasyondan sorumlu olabilecek tiim lokal
iritanlar uzaklastiriimalidir. Hastaya antibiyotik (amoksisilin ve



potasyum klavulanat 1000mg, 2x1, 10 giin), analjezik (naprok-
sen 550mg, 2x1, 5 glin) recete edilmeli ve hasta 2 hafta boyun-
ca %0,12'lik klorheksidinle agiz calkalama yapmalidir. Hastaya
oral hijyen motivasyonu yapilmali ve yumusak kil firca 6neril-
melidir. 2 hafta sona gingivanin etkilenen boélgesinde daha az
agn ve inflamasyon gordlir. Hastaligin akut safhasi gectikten
sonra supragingival ve subgingival temizlik, kok dizeltmesi
ve polisaj yapilmali, ciirlik lezyonlarn konservatif olarak tedavi
edilmelidir. 4 hafta sonunda cerrahi olmayan periodontal te-
davi ile etkilenen alanda iyilesme gozlenir [17].

Akut Alerjik Gingivitis

Organizmaya giren bir antijenin, immun cevap yerine baz
doku zedelenmeleri, enflamatuar reaksiyon ve hastaliklarin
ortaya ¢ikmasi seklinde, abartilmis ve organizmaya zarar verici
nitelikte olusturdugu reaksiyonlara “asiri duyarllik” veya “aler-
ji” denir. Alerji antijenle ilk temastan sonra degil, genellikle
ikinci veya daha sonraki karsilasmalarda meydana gelir [18].

Akut alerjik durumlarda disetinin renginde belirgin degisik-
likler olmaktadir. Bu renk degisimi parlak kirmizi renkten mor
tonuna kadar degisebilir. Eritem, 6dem, hiperplazi ve Ulserlere
rastlanabilir. Alerjik reaksiyonun hafiflemeye baslamasi ile be-
lirtiler de ortadan kaybolur. Alerjik reaksiyonlara dis macunlari,
dudak boyalari, protezlerin icerisindeki metil metakrilat kom-
ponentler, barbitiratlar, stiffonamidler, dilantin, penisilin gibi
ilaclar neden olabilir. Nikel alerjilerine de rastlanabilir [19].

Dental Restoratif Materyaller

Tip 4 alerji (kontakt alerjisi), alerjenle temastan 12-48 saat son-
ra klinik olarak gorulur. Civa, nikel, altin, ¢inko, krom, pallad-
yum ve akriliklerin alerjiye neden oldugu bilinmektedir. Alerjik
reaksiyonlar oral liken planus ve I6koplaki lezyonlarina benzer.
Lezyonlar kirmizimsi veya beyazimsidir., bazen Ulsere olabilir-
ler. Neden ortadan kaldirilinca, lezyonlar gecer [20].

Dis Macunu, Agiz Gargaralari, Sakizlar

Nadir olarak alerji yaptiklari rapor edilmistir. Alerjik reaksiyon-
larin sebebi, macun ve gargaralarin iceriklerindeki tatlandiri-
calar ve koruyuculardir. Alerjik sahalarin karakteristik 6zelligi,
ates kirmizisi ve 6dematoz yapida olmalaridir. Bazen Ulseras-
yonlar ve beyaz sahalar da olusabilir. Disetinden baska dudak,
yanak ve dil mukozasinda da benzer etkilenmeler goriilebilir,
cheilitis de tabloya eklenebilir. Alerjenin kullanimi birakildik-
tan sonra klinik goriinti geger [20].

Yiyecekler

Gidalar tip 1 ve tip 4 alerjik reaksiyonlara neden olabilir. Oral
mukoza alerjisi olan hastalarin %20'den fazlasinin kivi, seftali,
elma, kestane ve salama karsi asiri duyarlilikh olabilecegi bildi-
rilmistir. Bu yiyecekler yendikten sonra oral mukozada siddetli
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sismeler meydana gelebilir. Kirmizi biberin de gingivitis, gin-
givostomatitis veya plazma huicreli gingivitise neden oldugu
bilinmektedir. Tantyr koymak zordur [20]. En sik labial ve buk-
kal mukoza ve dilin laterali etkilenir. Agiz tabani ve gingiva
da etkilenebilir. Alerjenin kullanimi kesilince lezyonlar 1 hafta
icinde kaybolur [18].

Lateks Alerjisi

Latex alerjisinin bulgular subklinik seyirden agir sistemik re-
aksiyona kadar degisebilir. Mukozal temas, deri temasina gore
daha siddetli reaksiyonlara neden olabilir. Lateks iceren dental
drtnler; amalgam tasiyicilar, matriks bantlari ve matriksler,
anestezik karpdiller, enjektorler, damlaliklar, endodontik dolgu
materyalleri, 6lci materyalleri, bol, maskeler/ yuz koruyucula-
ri, eldivenler, ortodontik lastik bantlar ve elastikler, isirma pla-
g1, polisaj diskleri, rubber dam, saksin bashgidir [18,21].

Metal Zehirlenmeleri

Metal zehirlenmesi goriilen hastalarda disetinin kanamal,
kizarik ve yer yer Ulsere oldugu bildirilmistir. Cesitli metal ze-
hirlenmelerinde disetinde; arsenik koyu kirmizi, bizmut ma-
vi-siyah, bakir mavi-yesil, gimus gri, kursun mavi-siyah bant
seklinde degisikliklere neden olmaktadir [20].

Akut Kandidiyazis

Kandidiyazis, oral mukozanin en yaygin mikotik enfeksiyonu-
dur. Candida Albicans gibi yiizeyel bir fungusun normale gore
fazla buytimesinden kaynaklanir. Klinik olarak diffiiz, kabarik
veya yumusak kadifemsi kivamda, uzaklastirilabilen beyaz
mukozal plaklar seklinde gorulir [8].

Kandida enfeksiyonlari icin predispozan faktorler: cocukluk
cagindaki immdunolojik eksiklikler, endokrin bozukluklar (di-
abetes mellitus,hipoparatiroidizm, gebelik, sistemik steroid
tedavisi), topikal kortikosteroid tedavisi, kserostomi, kot agiz
hijyeni, ilerlemis malignite, malabzorpsiyon ve malnutrisyon,
sistemik antibiyotik tedavisi, kanser kemoterapisi ve radyas-
yon tedavisi, AIDS'tir [22].

Axell ve digerleri [23] tarafindan revize edilen Candida sinifla-
masi su sekildedir:

1. Primer Oral Kandidiyazis (akut formlar, kronik formlar, kan-
didailiskili lezyonlar, kandidayla stiperinfekte olmus keratinize
primer lezyonlar)

2. Sekonder Oral Kandidiyazis (oral bolgede gorilen sistemik
mukokutan6z kandidiyazis)

Akut Pseudomembranéz Kandidiyazis

Bu form, bagisikhdr baskilanmis kisilerde en yaygin olarak or-
taya cikan formdur. Ozellikle infantlarda (yeni doganlarda) g6-
rulir. Dogum esnasinda annenin vajinal kanalindan bulasma
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ile olusabilir. Bu tabloya “pamukcuk”ismi de verilebilir. Pamuk-
cuk plaklar dilde, palatinada ve bukkal mukozada sut artiklar
ile karisabilen beyazimsi-krem renkte plaklardir. Kazinmalari
sonrasi yerlerinde kirmizi enflamasyonlu, parlak kanamali ve
eritematdz bir zemin acida ¢ikar. Plaklar; nekrotik materyal,
deskuame epitel hiicreleri, fibrin, maya hticreleri ve hif, yiye-
cek artiklar ve bakterilerden olusur. Ciddi olgularda hastalar-
da yanma, hassasiyet ve yutma gucligi gozlenir. Akut pseu-
domembrandéz kandidiyazis yetiskinlerde kaseksi, uzun sureli
antibiyotik kullanimi, immuinostpresyon ve kontrol altinda ol-
mayan diyabet gibi nedenlere bagli olarak gelisebilir [24].

Akut Eritemat6z Kandidiyazis

Bu tip kandidiyazis, dnceleri“Antibiyotik yarali agiz” olarak bi-
linen, genis spektrumlu antibiyotiklerin uzun sareli kullanimi
sonucu meydana gelen formdur. Siklikla dilin dorsumunda ve
palatinada lokalize eritemat6z alanlarla karakterizedir. Bukkal
mukozada daha az siklikta rastlanir. Eritemat6z kandidiyazis,
oral kandidiyazisin siirekli olarak agriyan tek formudur. Bu
form bazen “atrofik kandidiyazis” olarak da tanimlanir [24].

Hafif lokalize oral kandidiyazis tedavisi genellikle topikal an-
tifungallerle yapilir. Nistatin, ila¢ seciminde ilk tercihtir. Nis-
tatinin oral slispansiyonu (100.000 1U/ml) gargara olarak 2
dakika boyunca glinde 4 kez kullanilir ve sonrasinda yutulur.
Hastalar nistatinin oral siispansiyonunu kullandiktan sonra 20
dakika boyunca yeme icmeden kacinmalidir. Tedavi suiresince
agizici protezler kullanilmamalidir. Tedavinin etkinliginin de-
gerlendirilmesi icin bir sonraki randevu, antifungal tedavinin
baslangicindan 3 ila 7 glin sonrasina verilir. Tedavi sliresi 7-14
glin arasinda degisiklik gosterir. Son klinik bulgularin goéri-
lUp lezyonlarin iyilesmesinden sonra 2-3 giin daha antifun-
gal tedaviye devam edilmesi 6nerilmektedir. Bunun nedeni
bazi yazarlarin [25,26] kandida seviyelerinin normal seviyeye
ulasmasinin bu sekilde mimkiin oldugunu 6nermesidir. YUk-
sek sakkaroz icerigi nedeniyle diabetus mellituslu hastalarin
tedavisinde kontrendikedir. Bu gibi durumlarda flukonazol
(5mg/ml) oral stispansiyon bir tedavi secenegi olarak kabul
edilebilir [24]. Daha direncli kandida enfeksiyonlarinin te-
davisinde kullanilan flukonazol preparatlari gastrointestinal
kanaldan iyi abzorbe olur ve plazma yarilanma 6émri 25-30
saattir [27].

Klorheksidin glukonat, triklosan ve ugucu yaglarin da icinde
bulundugu cesitli agiz gargaralari, antikandidal aktivite gos-
terir. Klorheksidin glukonat ile kombinasyon halinde kullani-
lan nistatinin etkinliginin azaldigi yoniinde raporlar vardir.
Bu yuzden klorheksidin gargara kullanimindan sonra nistatin
tedavisi icin 30 dakikalik bekleme siiresi tavsiye edilir [28-30].
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Gingival Apse

Gingival apse; mikrobiyal plak infeksiyonu, travma, yabanci
cisim impaksiyonu gibi cesitli nedenlerle ortaya ¢ikan lokali-
ze, akut inflamatuar lezyondur. Klinik olarak kirmizi, plriizsiiz
ve yumusak kivamlidir. Bazen agrilidir. Siklikla fluktan bir sislik
gozlenir. Apseye komsu bdlgelerdeki dislerde perkiisyon has-
sasiyeti vardir. Tedavi edilmeyen diseti apsesi perfore olarak
drene olur. Lezyon 24-48 saat icerisinde fluktan olur, baski ile
sarimsi bir iltihabi sivi bosalmasi olabilir. Diseti apsesinden il-
tihabi sivi bosalinca harap olan saha graniilasyon dokusuyla
dolar ve bu doku zamanla organize olur [31].

Gingival apse tedavisinde oncelikle akut fazin atlatiimasi
amaclanir, daha sonra apseye neden olan problemin hemen
uzaklastirlmasi gerekir. Hastayi rahatlatmak icin topikal veya
lokal anestezikler uygulanir. E§er mimkiinse distasi temizligi
ve kok dizlestirmesi yapilir [31]. Tedavide drenaji saglamak
icin insizyon yapilir. Diseti kenarinin seklinin bozulmasina ve
diseti cekilmesine yol agmamak icin insizyon horizontal yapil-
malidir [32]. Kanama durduktan sonra, hastaya her giin 2 sa-
atte bir ilik tuzlu suyla calkalama yapmasi gerektigi hatirlatilip
hasta gonderilir. 24 saat sonra bolge yeniden degerlendirilir.
Eger apse periodontal dokulara kadar ilerlememisse, infeksi-
yonu elimine etmek i¢in antibiyotik tedavisi genellikle yeterli
olur. Fakat apse periodontal dokulari etkilemisse diseti cebin-
den itibaren derin temizlik (kiiretaj) yapilmahdir. Eger ¢cok fazla
kemik kaybi ve atagman kaybi varsa disin ekstraksiyonu gere-
kebilir [31].

Periodontal Apse

Periodontal apse, disin destek yapilarinin hizla yikilmasina yol
acan akut bir lezyondur.

Periodontal apsenin 2 klinik tipi mevcuttur [33]:
Periodontitise Bagl Periodontal Apse

Periodontitise bagli periodontal apsenin enfeksiyonu 3 farkh
asamada olusabilir [34]:

1. Tedavi edilmemis periodontitis vakalarinda

2. Periodontal tedavi esnasinda

3. Periodontal bakim esnasinda

Periodontitise Bagl Olmayan Periodontal Apse

delerin impaksiyonu, endodontik aletle dis duvarinin perfo-
rasyonu, lateral kist enfeksiyonu ve kokiin enfeksiyonunu etki-
leyen lokal sebeplere bagli olarak gelisebilir [34].

Periodontal apselerin klinik olarak pulpal apselerle ayirici ta-

nisinin yapilabilmesi gerekir. Periodontal apseler var olan bir
periodontal ceple iliskilidir, pulpa vitaldir, sislik genellikle gin-



gival dokulari ilgilendirir ve nadiren fistiil gortlir, agri kiint-
donuk ve lokalizedir, perkiisyonda hassasiyet olabilir ya da ol-
mayabilir [35].

Periodontal apsenin tedavisi icin mevcut tedavi secenekleri [34]:
1. Cep yoluyla drenaj veya insizyon

2. Distasi temizligi veya kok dlizeltmesi

3. Periodontal cerrahi

4. Sistemik antibiyotikler

5. Dis ¢ekimi

Periodontal enfeksiyonlardaki antibiyotik secenekleri [35]:
Amoksisilin: 1 gram ytikleme dozu, daha sonra 500mg, 3x1, 3 glin
Klindamisin: 600 mg yiikleme dozu, daha sonra 300mg, 4x1, 3 glin

Azitromisin veya Klaritromisin= 1 gram yiikleme dozu, daha
sonra 500mg, 4x1, 3 glin

Perikoronitis

Perikoronitis, eriipsiyonu tamamlanmamis bir disin kronunu
cevreleyen gingivanin inflamasyonudur. Cogunlukla mandi-
bular 3. molar bolgesinde meydana gelir. Akut, subakut ya da
kronik formlarda bulunabilir [1].

Klinik tabloda belirgin kirmizi, hacmi artmis, siipiirasyonlu ve
son derece hassas bir diseti vardir. Kulak, bodaz ve agdiz taba-
nina yansiyan agri mevcuttur. Hasta; agri, kot tat ve agzini
kapatamamasi nedeniyle rahatsizdir. ilgili bélgede yanakta
sislik ve lenfodenopatiye de siklikla rastlanir. Hastada ayrica
ates, I6kositoz ve halsizlik gibi sistemik bulgular vardir [1].

Perikoronitis tedavisi iltihabin siddetine, sistemik kompli-
kasyonlarin varhigina ve ilgili disin agizda kalma gerekliligi-
ne gore yaplilir. Sikayeti olmayan hastalarda bile ileride akut
tablo gelismesi riski nedeniyle perikoronitis tedavi edilme-
lidir. Tedavi asamalari [2]:

1. Yiyecek birikintilerinin ve eksudanin temizlenebilmesi
icin bolgenin ihk suyla yikanmasi

2. Flebin kaldinlarak boélgenin antiseptikle temizlenmesi,
alttaki eklentilerin de temizlenerek ilik suyla ytkanmasi

Siddetli vakalarda hastaya antibiyotik onerilir. Eger flep bo-
yutu artmissa ve fluktan ise anteroposterior insizyon ile dre-
naj saglanir. Akut semptomlar elimine edildikten sonra disin
agizda kahp kalmayacagina karar verilir. Disin agizda kala-
caksa, perikoronal flep periodontal cerrahi ile elimine edilir.
Doku elimine edildikten sonra bolgeye periodontal pat uy-
gulanir ve 1 hafta sonra alinir. Perikoronal flepler ANUG icin
“primer inklibasyon zonlari” olarak bilinir ve bunlarin elimi-
nasyonu, hastaligin tekrar etmemesi i¢in alinan énemli 6n-
lemlerden biridir [2].
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DAL ve ark.
I Akut periodontal hastaliklar

Maddi Destek ve Cikar iliskisi

Calismayl maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢cikar dayali iliskisi yoktur.

Kaynaklar

1. Klokkevold P.R, Caranza F. A. Acute Gingival Infections. In New-
man, M. G., Takei, H. H., Klokkevold, P. R, Caranza, F. A. (Eds.),
Caranza's Clinical Periodontology. (Twelfth Edition). Canada. El-
sevier Inc. 2015; 244-51.

2. Klokkevold PR, Caranza FA. Treatment of Acute Gingival Disease.
In Newman, M. G., Takei, H. H., Klokkevold, P. R,, Caranza, F. A.
(Eds.), Caranza's Clinical Periodontology. (Twelfth Edition). Cana-
da. Elsevier Inc. 2015; 460-64.

3. Amir J, Harel L, Smetana Z, Varsano |. Treatment of herpes simp-
lex gingivostomatitis with aciclovir in children: a randomised do-
uble blind placebo controlled study. BMJ 1997; 314: 1800-1803.

4. Johnson BD, Engel D. Acute necrotizing ulcerative gingivitis. A
review of diagnosis, etiology and treatment. Journal of Perio-
dontology 1986; 57: 141-50.

5. Dennison DK, Smith B, Newland JR. Immune resposiveness and
ANUG. Journal of Dental Research 1985; 64:197.

6. Horning GM, Cohen ME. Necrotizing ulcerative gingivitis, peri-
odontitis, and stomatitis: clinical staging and predisposing fac-
tors. Journal of Periodontology 1995; 66: 990-98.

7. Barnes G. P, Bowles W.F, Carter H.G. Acute necrotizing ulcerative
gingivitis: a survey of 218 cases. Journal of Periodontology 1973;
44:35-42.

8. OhT.J, Eber R, Wang, H. L. Periodontal diseases in the child and
adolescent. Journal of Clinical Periodontology 2002; 29: 400-10.

9. Scully C, Felix D. H. Oral medicine--update for the dental practiti-
oner. Aphthous and other common ulcers. British Dental Journal
2005; 199: 259-64.

10. Al-Omiri MK, Alhijawi M, AlZarea BK, Abul Hassan R.S, Lynch,
E. Ozone treatment of recurrent aphthous stomatitis: a double
blinded study. Scientific Reports 2016; 6: 27772.

11. Volkov |, Rudoy |, Freud T, Sardal G, Naimer S, Peleg R, Press, Y.
Effectiveness of vitamin B12 in treating recurrent aphthous sto-
matitis: a randomized, double-blind, placebo-controlled trial.
Journal of the American Board of Family Medicine 2009; 22: 9-16.

12. Gursoy MH, Altan MK, Noyan U, Kadir T, Cologlu S, Yilmaz, S.
Evaluation of the effectiveness of Er:YAG laser and conventio-
nal periodontal treatment in a patient with acute streptococcal
gingivitis: a 2-year follow-up. Photomedicine and Laser Surgery
2010; 28: 841-45.

13. Sukchotiratana M, Linton AH, Fletcher JP. Antibiotics and the
oral streptococci of man. Journal of Applied Bacteriology
1975; 38: 277-94.

73



VAEN

Volume 11 Number 1 p: 68-74

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

74

Dahlen G. Microbiology and treatment of dental abscesses and

periodontal-endodontic lesions. Periodontology 2002; 28: 206-39.

Kennedy HF, Morrison D, Tomlinson D, Gibson BE, Bagg J, Gem-
mell CG. Gingivitis and toothbrushes: potential roles in viridans

streptococcal bacteraemia. Journal of Infection 2003; 46: 67-70.

Gates RL, Cocke WM, Rushton TC. Invasive streptococcal infec-
tion of the periorbita and forehead. Annals of Plastic Surgery
2001; 47(5): 565-567.

Dilsiz A, Sevinc S. Therapy of a patient with acute streptococcal
gingivitis: Case Report and Review of Literature. JSM Dentistry
2014; 2: 1025-28.

Oztas N, Tufekcioglu D. Dis hekimligi ve alerji. Cumhuriyet Uni-
versitesi Dis Hekimligi Fakultesi Dergisi 2003; 6: 37-42.
Holmstrup, P. Non-plaque-induced gingival lesions. Annals of
Periodontology 1999; 4: 20-31.

Armitage GC. Periodontal diagnoses and classification of perio-
dontal diseases. Periodontology 2000, 2004; 34: 9-21.

Nettis E, Colanardi MC, Ferrannini A, Tursi A. Reported latex al-
lergy in dental patients. Oral Surgery, Oral Medicine, Oral Patho-
logy, Oral Radiology and Endodontics 2002; 93: 144-48.

Ak G, Unur M, Guc U. Oral kandidiyazis. Atatiirk Universitesi Dis
Hekimligi Fakultesi Dergisi 1998; 8: 50-53.

Axell T, Samaranayake LP, Reichart PA, Olsen |. A proposal for rec-
lassification of oral candidosis. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology and Endodontics 1997; 84: 111-12.

Tarcin BG. Oral candidosis: Aetiology, clinical manifestations, di-
agnosis and management. Marmara University Faculty of Den-
tistry 2011; 1: 140-48.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Sherman RG, Prusinski L, Ravenel MC, Joralmon RA. Oral candi-
dosis. Quintessence International 2002; 33: 521-32.

Zegarelli DJ. Fungal infections of the oral cavity. Otolaryngologic
Clinics of North America 1993; 26: 1069-89.

Cirelli A, Rossi F, Ciardi M. Treatment of oropharyngeal and
esophageal candidiasis with a new antifungal agent flucona-
zole in HIV-infected patients. . Current Therapeutic Research
1990; 47: 81-87.

Akpan A, Morgan R. Oral candidiasis. Postgraduate Medical Jour-
nal 2002; 78: 455-59.

Jeganathan S, Lin CC. Denture stomatitis--a review of the aeti-
ology, diagnosis and management. Australian Dental Journal
1992;37:107-14.

Williams DW, Kuriyama T, Silva S, Malic S, Lewis MA. Candida bi-
ofilms and oral candidosis: treatment and prevention. Periodon-
tology 2000, 2011; 55: 250-65.

Melnick PR, Takei HH. Treatment of Periodontal Abscess. In New-
man, M. G,, Takei, H. H., Klokkevold, P. R., Caranza, F. A. (Eds.),
Caranza's Clinical Periodontology. (Twelfth Edition). Canada. El-
sevier Inc. 2015; 465-69.

Herrera D, Roldan S, Gonzalez |, Sanz M. The periodontal abscess
(I). Clinical and microbiological findings. Journal of Clinical Peri-
odontology 2000; 27: 387-94.

Herrera D, Roldan S, Sanz M. The periodontal abscess: a review.
Journal of Clinical Periodontology 2000; 27: 377-86.
Corbet EF. Diagnosis of acute periodontal lesions. Periodonto-

logy 2000, 2004; 34: 204-16.

Parameter on acute periodontal diseases. Journal of Periodonto-
logy 2000; 71: 863-66.



Turkish Journal of Clinics and Laboratory

‘ To cite this article: Ozkan DT, Akar N. Analysis of Protein C Inhibitor-SERPINAS. Turk J Clin Lab 2020; 1: 75-79.

1 Review

Analysis of Protein C Inhibitor/ SERPINA5

Protein C Inhibitérii/SERPINAS analizi

Didem Torun OZKAN[®] Nejat AKAR? [

'Istanbul Okan University, Vocational School of Health Service, Istanbul/ TURKEY
2TOBB-ETU Hospital, Department of Pediatrics, Ankara, Turkey

Abstract

this review; aimed to provide information about the functions of PCl and to provide guidance for studies.

Key words: Protein C Inhibitor; SERPINA5

0z

calismalar icin rehberlik saglamak amaclanmistir.

Anahtar kelimeler: Protein C Inhibitort; SERPINAS

Protein C inhibitor is a non-specific serine protease inhibitor with extensive protease reactivity. Protein C inhibitor
(SERPINAS5, plasminogen activator inhibitor-3/PAI-3) is a secreted, extracellular clade A serpin. SERPINA5/PCl has originally
been described as an inhibitor of activated protein C and independently as an inhibitor of the plasminogen activator
urokinase. SERPINA5 binds glycosaminoglycans, phospholipids, and retinoic acid. Glycosaminoglycans and certain
phospholipids can modulate its inhibitory activity and specificity. PCl plays role at thrombosis and fibrinolysis, regulation

of fertilization, tissue regeneration, vascular permeability, tumor development, invasion, metastasis and angiogenesis. In

Protein Cinhibitori (PCl), serin proteaz ailesinden (SERPINAS5) a1 proteazinhibitior prototipinde bir plazma glikoproteinidir.
ilk olarak insan plazmasinda aktive protein C inhibitérii olarak daha sonra ise koagiilasyon ve fibrinolizisin inhibitéri
olarak tanimlanmistir. PCl, idrardan sekrete olur ve Urokinaz tipi plazminojen aktivatori (uPA) ile kompleks olusturur.
Bu nedenle plazminojen aktivator inhibitori 3 (PAI-3) olarak da bilinir. PCI'nin tromboz ve fibrinoliziste, fertilizasyonun
diizenlenmesinde, doku rejenerasyonunda, vaskiler permeabilitede, timor gelisimi, invazyon, metastaz ve anjiyogenezin

diizenlenmesinde rol oynadidi bilinmektedir Bu derlemede; PCl'in islevleri hakkinda bilgi vermek ve ileride yapilacak
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Introduction

Protein Cinhibitor (PCl) is a plasma glycoprotein in the alpha
1 protease inhibitor prototype from the serine protease
family (SERPINAD5). It was first described by Marlar and Griffin
as an inhibitor of human blood plasma-activated protein C
(APC) and later as an inhibitor of coagulation and fibrinolysis.
PCl is secretory from the urine ( 250ng/ml) and complexes
with the urokinase-type plasminogen activator (uPA). This is
also known as plasminogen activator inhibitor 3 (PAI-3). PCI
has heparin binding properties and therefore other protease
inhibitors are in the class of heparin-binding serpins such as
antithrombin (ATII) and heparin cofactor Il (HCII). Heparin is
a negatively charged glycosaminoglycan, secreted by mast
cells and a small amount of basophils. Heparin has the task
of removing thrombin and complexing with antithrombin ll;
afterwards at the coagulation cascade of FXa, FXa, FXa and
FXA and is in contact with the basic residues of PCl. Heparin
does not stimulate PCl inhibition of plasma kallikrein, PSA
and HGFA . [1-3]Active Protein C (APC)
achieved with 5-10 u / ml heparin. PCl is a good inhibitor of

inhibition can be

thrombin besides being an APC inhibitor in the hemostatic
system; Procoagulant with APC inhibition and anticoagulant
with thrombin inhibition. PCl inhibits its target proteases by
forming SDS stable 1:1 complexes.

Functions of Protein C Inhibitor

In humans, PCl concentration is in plasma at approximately
4 ug/mL concentration and is thought to originate from the
liver. Human PCl is expressed in many organs and tissues, and
the protein is present in most body fluids and secretions. PCI
expression has been shown in the liver, in the kidney, in the
skin , in the heart and in the male and female reproductive
tracts [4]

Studies of mice known to be extrinsic to the reproductive
organs of the PCl in rodents have revealed PCl expression
patterns during mouse development. According to this,
it was determined that PCl expression was common in the
brain ventricles, in the heart, in the urogenital system, in the
skeletal muscles and cartilaginous. [5-8]

The appearance of PCl expression in lung development
suggests that PCI may play a role in lung morphogenesis
and angiogenesis. The demonstration that PCl plays a
role in tissue growth and regeneration by acting as an
inhibitor on the activator of the hepatocyte growth factor
demonstrates the importance of PCl in cellular processes
such as growth signaling.
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Protein C Inhibitor at Thrombosis and Hemostasis

Protein Cis converted to active protein C (APC) by the binding
of thrombin to vascular endothelium. An active protein C
resistance (APCR) occurs in the presence of point mutation in
the factor V gene. The mutation result is the abnormal Factor
V, the factor V Leiden (3). Active protein C resistance is the
most common hereditary coagulation defect associated with
venous thrombosis. This molecular defect is found in 20-40%
of patients with deep vein thrombosis . [9]

Patients with deep vein thrombosis and pulmonary
embolism were found to have a-1 antitrypsin with APC and
PCl complex, indicating that the regulation of the protein C
system under pathological conditions is by PCI.

PCl; In the the
anticoagulant acts as an inhibitor of APC-Protein C, which

inhibition of coagulation enzymes,

is activated by thrombin-thrombomodulin, and in the
antifibrinolytic role in the inhibition of urokinase . [10]

Furthermore, a significant increase in plasma concentrations
of active SERPINA5 has been described in people with
myocardial infarction and is seen as a risk marker for
acute coronary events. SERPINA5 is defined in complex
with proteases, in patients with active coagulation, and in
patients receiving thrombolytic therapy, demonstrating that
SERPINAS reacts in vivo with the proteases of the hemostatic
system. However, it is questioned how much it contributes to
the regulation of hemostasis . [11]

Protein C Inhibitor in Pulmonary Arterial Hypertension

(PAH),
recurrent pulmonary embolisms and heart failure, is a rare

Pulmonary arterial hypertension which causes
disease with a frequency of one millionth. .Pulmonary
(PAH) is

hypertension (PH), which has nothing to do with pulmonary

arterial hypertension group 1 pulmonary
embolism or chronic thromboembolic pulmonary disease.
Whereas chronic thromboembolic pulmonary disease may
result in precapillary PH, which is group 4 PH and also
called chronic thromboembolic pulmonary hypertension
(CTEPH). Interestingly, PAH could be associated with in
situ thrombosis in the distal pulmonary arteries . [12]. The
excess coagulation defect caused by protein C deficiency is
a rare cause of pulmonary embolism. Nishii et al. In a study
conducted with PCl transgenic mice, it has been shown that
PCl reduces the effect of pulmonary hypertension through

thrombin inhibition . [13]
PCl in Tissue Repair and Regeneration

PClis making tissue repair and regeneration by regulating the
hepatocyte growth factoractivator. Hepatocyte growth factor



(HGF) plays a critical role in tissue regeneration proliferation,
providing stimulation of endothelial and epithelial motility
of various cell types. HGF is synthesized in hepatocytes and is
in the form of proHGF inactive form. Thrombin is responsible
for the activation of proHGFA to HGFA. PCl inhibits HGFA
by forming an enzyme-inhibitor complex. The role of PCl in
tissue regeneration, repair and wound healing through the
inhibition of HGF activity suggests that it may be a potential
target for lung regeneration therapy . [14-16]

PCI Role at Fertilization

PCl concentration is in plasma at approximately 4 ug/Ml; at
urine (250 ng/mL) and at seminal plasma 200 pg/mL.Semen
coagulation is achieved by a series of biochemical processes
designed to protect and direct spermatozoa during migration,
ensuring that the sperm can successfully be rubbed. Thus,
semen coagulation promotes fertilization. This mechanism is
similar to coagulation and fibrinolysis. There are signs of seminal
blood clotting factors and fibrinolytic factors; studies on the
role of these factors in shed coagulation continue . [17-18]

In vivo and in vitro fertilization studies have shown that
sperm of PCl knock-out mice can not bind to the oocytes
of normal female mice and that fertilization can not occur.
Histological analysis in PCl knock-out mice reveals that
sperm cells undergo malformation and that the normally
unrealizable spermatogenesis is associated with unexpected
proteolytic activity by the damage of sertoli cells in the male
urogenital system. PCl inhibits many enzymes in the seminal
plasma, but it still has a role in specific stages of fertilization

In theory, it can be assumed that human fertilization is
linked to mutations in the PCl gene. However, Gianotten et
al. Found no association between variations in the PCl gene
and infertility. In relation to this, Bungum and colleagues
have demonstrated that a variation in the 6th exon of the
PClI gene results in unexplained loss of fertility after in vitro
fertilization in 5 men. [19-20]

PCI Role at Microbiology

SERPINA5 activity attributed to
heparin-binding helical H. It is also known that SERPINC1
(antithrombin) with the heparin binding sequence found in

has antimicrobial

the D-helix exhibits antimicrobial activity. So far, thereisnoin
vivo data supporting the role of SERPINAS5 in defense against
bacteries. Interestingly, in studies conducted, SERPINA5 has
been shown to have a protective role against HIV infection.
SERPINA5 was defined at high concentrations in the
cervicovaginal fluid of women who remained seronegative
despite high-risk exposure, compared to women with
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high-risk exposure, HIV-positive women and low-risk HIV
exposure. [21]

Non-Protein Ligands of SERPINA5

SERPINA5 binds heparin, certain phospholipids such as
phosphatidylserine, oxidized phosphatidylethanolamine,

phosphoinositides, and  cardiolipin and  other
glycosaminoglycans. Depending on the target protease
binding of glycosaminoglycans and phospholipids can
stimulate or suppress the inhibitory activity of serpinA5.
In vivo SERPINA5 could bind to glycosaminoglycans on
cell surfaces as well as to phospholipids exposed on
atherosclerotic plaques on apoptotic and/or activated
cells [23], and on microparticles. Another non-protein
ligand of SERPINAS is retinoic acid. Corticosteroid-binding
globulin (CBG) and thyroxine-binding protein (TBG) are two
non-inhibitory members of the serpin family and act as
hormone carriers .According to studies ; binding of different
hydrophobic hormones to inhibitory serpins, i.e. to SERPINAS5,
SERPINC1 (antithrombin), SERPIND1 (heparin cofactorIl), and

SERPINE1 (PAI) .And serpinA5 bound retinoic acid.
Cancer & PCI

Itis known that PCl (Serpin A5) plays a protective role against
tumor development, tumor invasion and tumor metastasis.
The various single nucleotide changes (SNPs) identified in
the SERPINA5 gene have been found to be associated with
the risk of papillary and follicular thyroid cancer. Expression
of SERPINA5 appears to be more benign in uterine cancer,
while SERPINAS5 is suppressed in more aggressive tumors.
Several ex vivo and preclinical studies have been performed
to analyze the role of SERPINAS in tumor cell proliferation,
migration, metastasis formation, and tumor angiogenesis,
and SERPINAS does not exhibit malignant behavior in these
studies. However, the mechanism of these effects has not yet
been met. It appears that not all activities are dependent on
protease inhibition activity [24-25]

PCl as a Proteomic Target

When PCl is examined for protein technology; two types
of proteomic analysis have been shown to be potential
therapeutic targets for multiple sclerosis and biomarker in
prostate cancer. Proteins were first identified in multiple
sclerosis lesion types; lesions were classified as acute
plaque, chronic active plaque and chronic plaque. Despite
the fact that many protein functions can not be identified
in comparative proteomic analyzes, coagulant tissue factor
and protein C inhibitors have been found to be involved in
the chronic plaque and have proved to be functional. [29-30]
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Genetics of Protein C Inhibitor

PCl/ SERPINAS is a single-chain glycoprotein with a molecular
weight of 57 kD. It is known that a region that does not
encode in the 5 'primer leader structure of human PCl, a 19
amino acid signal peptide, a 387 amino acid mature protein,
a termination codon (stop codon), a 839 base pair region
that does not encode at the 3' end. The molecule contains 5
glycosylation sites: 3 Asn-X-Ser / Thr sequences, 2 Thr / Ser-X-
X-Pro sequences. The human PCl gene is located at the long
arm of chromosome 14 32.1 (14932.13), a weight of 45702
Da, 5 exons, 4 introns. The gene contains various cis elements
such as the transcription factor Sp-2 binding site at the 5 'end,
the activator protein (AP) binding site, the inverted A binding
site but not the TATA box and CCAAT box sequences. The PCl
amino acid sequences show 93%, 71%, 72%, 62%, 63% and
46% similarity in species among apes, cattle, rabbits, rats,
hamsters and chickens respectively. Genetic studies on PCl are
very limited and are known to be one mutation related to the
subject in the literature. We have described the p.Ser188Asp
mutation for the first time in a patient undergoing bone
marrow transplantation in the PCl gene. This change is the
only mutation in Human Gene Mutation Databae (HGMD_
CM138902) [33]

Results

Though studies that initially identified the inhibitors of APC
and fibrinolysis, and later studies have shown that Protein
C inhibitor (PCl), which is known to play a role in many
mechanisms ranging from fertilization to cancer, is not only
effective in thrombosis and hemostasis, the underlying factors
are not fully understood. This deficiency will be overcome with
new research on PCl, whichis known to have multifunctionality.

Table 1 summarises the possible functions of PCl that
have been evaluated by various in vitro, ex vivo and in vivo
examinations to date.
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Oz

Son yillarda bir¢ok proteinin birden fazla fonksiyona sahip oldugu bilgisi, bir gen - bir protein - bir fonksiyon fikrinin
yerini almaya baslamistir. Moonlight proteinler cok fonksiyonlu proteinlerin bir alt sinifidir. Moonlight protein kavrami,
tek bir polipeptid zincirinin ¢oklu biyokimyasal fonksiyonlari yerine getirmesini tanimlamaktadir. Bugiin 300'den fazla
moonlight proteini tanimlanmistir. Bununla birlikte, veriler daha fazla moonlight proteini olabilecegini gdstermektedir.
Moonlight proteinlerin bilinen 6rnekleri arasinda, reseptorler, enzimler, transkripsiyon faktorleri, adezinler ve hiicre
iskeleti de dahil olmak Uzere cesitli protein tirleri bulunmaktadir. Bir moonlight protein, farkh hiicre tiplerinde, farkh
hicre ici lokasyonlarda, farkli oligomerik durumlarda bulunarak veya bir ligandin, substratin, kofaktoriin ya da Griiniin
konsantrasyonundaki degisikliklere bagh olarak ikinci fonksiyonunu aktiflestirebilmektedir. Ancak bu mekanizmalar, 6zg(il
degildir ve fonksiyonlar arasindaki gecislerde bu yollardan birini ya da bunlarin bir kombinasyonunu kullanabilmektedir.
Moonlight proteinlerin, norodejeneratif hastaliklar ve kanser gibi hastalik fenotipleri ile iliskili olabilecegi ©6ne
strlilmektedir. Bunun yanisira hastalik patogenezlerinde yer alarak tedavi siireclerine bir takim zorluklar getirmekle
birlikte potansiyel bir tedavi hedefi ve tedavi araci olarak da firsatlar sunmaktadir. Biz bu derlemede, baslica insanlardaki
mevcut moonlight proteinlerin biyokimyasal, fizyolojik ve patolojik 6zelliklerini ve hastaliklarla iliskilerini tartisarak

mevcut temel ve biyokimyasal bilgilerimize katkida bulunmayr amacladik.
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Abstract

Aim:Inrecentyears, the knowledge that many proteins have more than one function has begun to take the place of one
gene - one protein - one function idea. Moonlight proteins are a subclass of multi-functional proteins. The concept of
moonlight protein describes the ability of a single polypeptide chain to carry through multiple biochemical functions.
Today more than 300 moonlight proteins have been identified. However, the data indicate that there may be more
moonlight proteins. Known examples of moonlight proteins include a variety of protein types including receptors,
enzymes, transcription factors, adhesins, and scaffold proteins. A moonlight protein can activate the second function
in different cell types, at different intracellular locations, at different oligomeric states, or depending on changes in
concentration of a ligand, substrate, cofactor or a reaction product. However, these mechanisms are non-specific
and the mechanism of transition between functions may use one of them or their combination. Moonlight proteins
have been suggested to be associated with disease phenotypes such as neurodegenerative diseases and cancer.
Moonlight proteins bring some difficulties to treatment processes by taking place in pathogenesis of diseases but
also offer opportunities as a potential treatment target and treatment tool. In this review, we aimed to contribute to
our current basic and biochemical knowledge by discussing the biochemical, physiological and pathological features
of the present moonlight proteins and their relationships with diseases.

Key words: Moonlight proteins; multifunctional proteins; protein function; metabolic coordination; additional

novel functions

Giris

Proteinler canli organizmasinda c¢ok fazla cesitlilikte
fonksiyona sahip makromolekiillerdir. insan genom
dizisinin anlasilmasiyla, bircok farkh hicre tipine sahip
boyle bir kompleks organizma icin beklenenden ¢ok daha
az proteinin kodlandigi (19000 gen) ortaya ¢cikmistir [1,2,3].
Cogu proteinin tek bir fonksiyonu olmasina ragmen bazi
proteinler multifonksiyoneldir ve her gecen giin bunlara
“bir
protein - birden fazla fonksiyon” fikri “bir gen - bir protein -

yenileri eklenmektedir, dolayisiyla gunimuzde
bir fonksiyon” hipotezinin yerini almaya baslamistir [2,3,4].
Bu ¢ok fonksiyonlu protein tiplerinden biri de moonlight
proteinlerdir. Bu derlemede, baslica insanlardan izole
edilen moonligth proteinlere odaklaniimakla birlikte,
ornek cesitliligini arttirmak amaciyla diger tiirlerden de

ornekler verilmistir.

Moonlight tanimi, tek bir polipeptid zinciri tarafindan iki
veya daha fazla farkli fonksiyonu gerceklestiren proteinlere
karsilik gelmektedir [5]. ilk olarak 1980'lerin sonlarinda
Wistow ve Piatigorsky tarafindan lens kristalinlerinin,
metabolik  enzim  fonksiyonlarinin  gosterilmesiyle
kesfedilmistir [7,6]. Baslangi¢ta Piatigorsky bu proteinleri
"gen paylasimi" proteinleri olarak adlandirmis daha sonra
Constance Jeffery tarafindan 1999'da “moonlight” tanimi
glndiz ve gece farkl isler yapan insanlara benzerlik

olusturmak icin kullanilmis ve kabul gérmustur [5,8].

Moonlight fonksiyonlar, gen flizyonlarini, ribontikleik asit
(RNA) splicing varyantlarini, homolog protein ailelerini
veya multipl proteolitik fragmentlere bagli ek fonksiyonlari
kapsamamaktadir. Ayricagenissubstratspektrumunasahip
detoksifikasyon enzimleri, anormal kosullarda (6rnegin;
fizyolojik olmayan bir substratin yiksek konstrasyonu)
farkl
enzimler, bir biyokimyasal fonksiyonla sonuglanan farkh

reaksiyonlari katalizleyen karmasik fonksiyonlu
yollarda veya fizyolojik siireclerde birden fazla hiicresel
yolakta farkl fonksiyonlara sahip pleiotropik proteinler ve
farkl hicre tiplerinde veya hiicre alti lokasyonlarda ayni
isleve sahip proteinler, moonlight protein kapsaminda
degildirler [4,9,10,11].

Moonlight proteinlerin ¢oklu fonksiyonlari birbiriyle
bazi durumlarda tamamen ilgisiz bazi durumlarda ise
baglantili olabilir. Bu durum beraberinde organizmaya
bir dizi faydalar getirmektedir. Moonlight proteinler,
birbiriyle iliskili hicresel aktivitelerin koordinasyonuna
araci olabilmektedir [9]. Kistik fibrozis transmembran
iletkenlik duzenleyici (CFTR) protein, hem siklik adenozin
monofosfata (cAMP) bagh bir klortir kanali hem de bir
epitelyal sodyum kanali (ENaC) dizenleyicisidir. CFTR'nin
defektif olmasi mukoza epitel hiicresinde CI™ retansiyonu
ve asirt Na* absorbsiyonu ile sonuclanir ki bu durum
proteinin bifonksiyonel karakteriyle ilgilidir [12]. 1-cys
peroksiredoksin, iki farkli aktif bélgede fosfolipaz A2 ve
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glutatyon peroksidaz aktiviteleri gosteren bifonksiyonel
bir enzimdir ve bu iki fonksiyonun oksidatif strese karsi
birlikte hareket ettigi duslinulmektedir [13]. Trombin,
koagulasyon kaskadinda hem fibrinojeni fibrine ceviren
bir proteaz hem de G-protein iliskili proteaz aktive edici
reseptor-1 (PAR-1) aktivasyonuyla trombosit adezyonuna
neden olan bir sinyal proteinidir [14]. Siklin bagiml kinaz 1
(CDKT1) hiicre siklusunun ge¢ G2 ve mitoz fazlarini kontrol
eden bir serin/treonin kinazdir. Anafaz uyarici kompleks/
(APC/C) ise CDK1 ile kompleks olusturarak
mitotik siirecin sonlanmasini kontrol eden bir diizenleyici

siklozom

proteindir. CDK1-APC/C kompleksinin siliyali hiicrelerde
mitoz bolliinmeden sonra sentriollerin Gretimini, gelisimini
ve siliyer yapilara farklilasmasini sagladigi bulunmustur
[15]. Bir proteinin iki tamamlayici fonksiyona sahip olmasi,
farkh yolaklar arasinda bir gecis gorevi gorebilecegini de
dustindirmektedir [9]. Ornegdin, 6karyotik mitokondride,
Lon ATP'ye bagimli bir proteazdir fakat ayni zamanda da
bir saperondur [16].

Moonlight kavrami siklikla proteinleri belirtmek icin
kullaniimakla birlikte giincel bir calismada cinko parmak
(ZnF) motif iceren bir protein ailesi olan Cys2His2 (C2H2)-
ZNF'ye ait mRNA’larin da sira disi bir 6zelligi kesfedilmistir.
Bu mRNA'lar Uzerindeki cinko parmak motiflerinindeki
tekrarli sekanslarin, mRNA'nin poliadenilasyon slrecini
kisitladigi  ve bundan badimsiz olarak mRNA'nin
nlkleustan sitozole translokasyonunu inhibe ettigi tespit
edilmistir [17]. Bu durum ihtiya¢ halinde kullaniimak tizere
bu mRNA’larin depolanabilecegini distindlirmekle birlikte
moonlight kavraminin kapsamini transkript dizeyine

genisletme potansiyelini de tasimaktadir.
Moonlight Proteinlerin Evrimi

Gancedo ve Flores, “evrimde nihai bir ama¢ olmadigi ve
yeni islevlerin sadece var olanlari uyarlayarak gelistigi”
teorisinden yola cikarak belirli bir yeni fonksiyonun,
evrim sirasinda secilmesinin ancak organizma icin avantaj
sagladiginda olasi oldugunu belirtmislerdir [18]. Bununla
birlikte, coklu rolleri olan proteinlerin neden evrimlestigini
aciklayan evrensel olarak kabul edilmis bir teori yoktur
[5,19]. Moonlight proteinlerin, tek fonksiyona sahip ¢ok
sayida proteinin sentezlenmesi icin gereken amino asitleri
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ve enerjiyi muhafaza ederek evrimsel agidan organizma
icin avantajli bir durum yarattigi distunilmektedir [5].
Bazi moonligth proteinlerin ise, herhangi bir sitozolik
proteinin medyan uzunlugundan daha uzun ve buna bagh
olarak daha kararl bir yapida olduklari bulunmustur. Bu
durum hicre sitozolinden daha zorlu bir ortamda yeni
bir fonksiyon icin gerekli kararliliga nasil sahip olduklarini
ve moonlight fonksiyonu icin secilme nedenlerini
aciklarken, proteinin esas islevini etkilemeden, kucuk
bir ylzey boélgesinin yeni bir protein baglama bdlgesi
olusturmak icin evrimsel modifikasyona ugrama olasihgini
yaratmaktadir [20].

Moonlight Protein Ornekleri ve Fonksiyonlar Arasi Gegis
Mekanizmalari

Moonlight proteinler bircok organizmada yaygin bir sekilde
bulunmaktadir ve bugiine kadar 300'den fazla moonlight
proteini tanimlanmistir [21]. Bununla birlikte, veriler daha
fazla moonlight proteini olabilecegini gostermektedir
[20]. Moonlight proteinlerin bilinen 6rnekleri arasinda,
reseptorler, enzimler, transkripsiyon faktorleri, adezinler
ve hiicre iskelet proteinleri gibi cesitli protein tirleri
bulunmaktadir[4,5,22]. Glikolitik yoldaki 10 enzimin 7'sinin
ve trikarboksilik asit (TCA) dongulsiindeki 8 enzimin 7'sinin
de moonlight fonksiyonuna sahip oldugu bildirilmistir
[23,24]. Tompa ve ark., bazi moonlight proteinlerin, aslinda
diizensiz proteinler (IUP) olarak bilinen, iyi tanimlanmis (g
boyutlu bir yapiya sahip olmayan proteinler olabilecegini
ileri strmuslerdir (Ornek: p53proteini) [25], ancak bu
gorise fazla ilgi gosterilmemistir [26]. Tanimlanmis bazi
insan moonligth proteinleri Tablo 1 'de verilmistir.

Bazi moonlight proteinler, her iki islevi ayni anda
yerine getirebilirken bazilari moonlight fonksiyonlarini,
hiicre icinde meydana gelen degisikliklere bagh olarak
gerceklestirir. Bir moonlight protein, farkli hiicre tiplerinde,
farkli hicre ici lokasyonlarda, farkli oligomerik durumlarda
bulunarak veya bir ligandin, substratin, kofaktoriin ya da
bir reaksiyon rlniin konsantrasyonundaki degisikliklere
bagh olarak ikinci fonksiyonunu aktiflestirebilir [27,28]. Bu
mekanizmalar, 6zgll degildir, bir proteinin fonksiyonlari
arasindaki geciste bunlardan biri ya da bunlarin bir

kombinasyonu kullanilabilir [5].
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Bazi proteinler hiicre icinde ve disinda farkli fonksiyona
sahiptirler

Hucre sitozoliinde fosfoglukoz izomeraz (PGI) bir glikoliz
enzimidir ve bircok hiicre tarafindan ekstrasellliler ortama
salgilanabilir ve en az dort ek fonksiyona sahiptir [5]. PGl ile
amino asit dizilimi % 90 homoloji gosteren norolokin (NLK)
lektin ile stimule edilmis T hucreleri tarafindan salinan bir
lenfokindir, ayrica spinal ve sensorik noronlar icin norotrofik
etkiye sahiptir [29,30,31]. PGl ile ayni protein oldugu sekans
analizi ile belirlenen otokrin motilite faktori (AMF) in vitro
hiicre goglinii ve in vivo metastazi uyaran, kanser hlicrelerinden
salgilanan bir sitokindir [32]. insan myeloid I6semi hiicrelerden
salinan farklilasma ve matlrasyon mediatéri (DMM) amino
asit sekansinin PGl ve NLK ile %100 homoloji gosterdigi
bulunmustur [33].

Matriks metalloproteinazlari (MMP), ekstraselliler matriks
ile bazal membran komponentlerini parcalayarak matriksin
protein turnoverini sirdiiren homolog bir enzim ailesidir.
Hiicre icinde farkli substratlar Gizerinde proteolitik etkiye sahip
olmakla birlikte ayni zamanda bir transkripsiyon faktord, sinyal
molekiilii ve bakterisidal etkili proteinlerdir [34].

Timidin fosforilaz ile trombositten tiretilmis endotelyal hiicre
blyime faktori (PD-ECGF) 120 aminoasitlik ayni sekansa
sahiptir. Hicre sitozollinde timidin fosforilaz, timidin ve
deoksilridini geri donlsimli olarak desfosforile ederek
bunlar kendilerine 6zgil bazlara ve 2-deoksiriboz 1-fosfata
ayrilmasini katalize ederken, PD-ECGF endotelyal hiicre
gelisimini, kemotaksisi ve anjiyogenezi ekstraselliiler olarak

uyarir [35].

Bazi proteinler ekpresyon bélgelerine gore farkli fonksiyona
sahiptirler

Moonlight proteinler, eksprese edildikleri hiicre tlriine
gore farkl fonksiyonlar gosterebilmektedir [36]. Noropilin,
endotelyal hiicrelerde eksprese edildiginde, vaskiiler
endotelyal buylime faktoriinl taniyan ve anjiyogenezi uyaran
bir hiicre ylizey reseptoridir. Ayni protein néronlarda eksprese
edildiginde ise kollapsin/semaforini taniyan ve aksonlari uygun

lokalizasyonlara yonlendiren bir hiicre ylizey reseptoriidir [37].

Bazi proteinler, monomerik ve multimerik formlarda farkl
fonksiyonlara sahiptir

Gliseraldehit-3-fosfat dehidrogenaz, tetramer yapida glikolitik
yoldaki enzim fonksiyonunu gdsterirken monomer yapida,
nukleer urasil-DNA glikozilaz fonksiyonunu gostermektedir
[38]. Piruvat kinaz da yine tetramer yapida glikolitik yoldaki
metabolik aktivitesini gosterirken monomerik yapida ise tiroid
hormon baglayici protein fonksiyonunu goésterir [39].
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Bir enzimin fonksiyonu, mevcut substrat, ligand veya
kofaktor miktari ile degisebilmektedir

Akonitaz, yuksek hucresel demir konsantrasyonlarinda sitrik
asit siklusunda yer alan demir bagimli bir enzimdir. Hiicresel
demir konsantrasyonu azaldiginda, tzerindeki Fe-S kiimesini
dolayisiyla akonitaz aktivitesini kaybetmekte ve demir yanit
elementi baglayici protein (IRE-BP) roliinii Ustlenmektedir
[40]. Bu durumda demir yanit elementine (IRE) baglanan IRP-
BP transferrinin mRNA translasyonunu artirirken, ferritinin
MRNA translasyonunu inhibe ederek demir konsantrasyonu
artirnlmaya cahsilir.

Baglanma bélgeleri ikinci fonksiyona sahip olabilir

farkli
kullanarak ¢oklu islevlerini yerine getirebilmektedirler [10].

Bazi moonlight enzimler, baglanma bdlgeleri
Enolaz glikoliz yolaginda yer alan ubikitoz bir enzimdir. Ayni
zamanda hicre disinda plazminojeni baglama fonksiyonu
goOstermektedir. Plazminojen baglayan bdlgenin enolazin
katalitik aktif bolgesinden farkl, molekilin C-terminalinde
genellikle lizin iceren kisa bir amino asit sekansi oldugu
bulunmustur [41]. Eya proteinleri (Eyes Absent proteins)
six homeoprotein (Sineoculis homeobox) ailesinin baslica
transkripsiyonel ko-aktivatorleridir ve organogenezde 6nemli
rolleri vardir. Buna ek olarak bu proteinler, C-terminalinde
iki farkli bolgede, Mg2* bagimli tirozin fosfataz aktivitesine
sahiptir [42]. Bununla birlikte bazi proteinler icin mevcut aktif
bélgenin kullanildigi durumlar da vardir. Ornegin IRE-BP'nin
RNA-baglama bolgesinin akonitazin aktif boélgesinde yer
aldigi gosterilmistir [43].

Post translasyonel modifikasyonlar c¢oklu fonksiyon
saglayabilir

Cok fonksiyonellik, post translasyonel modifikasyonlarin bir
sonucu olarak da ortaya ¢ikabilmektedir [44]. Bazi hiicre ylizey
proteinlerinde birkag ylzey amino asidinin veya C terminal
kalintisinin lizinler ile yer degistirmesiyle, genel protein
yapisinda veya orijinal islevinde 6nemli degisikliklere neden
olmaksizin plazminojen icin baglanma bolgeleri olustugu
[20].
protein fonksiyonuna gecise neden olabilmektedir. Ornegin,

gosterilmistir Ayrica fosforilasyon da moonlight
fosfoglukoz izomerazin Ser-185 kalintisindan fosforilasyonu,
glikolitik enzim fonksiyonunu durdururken,  proteinin
otokrin motilite faktori fonksiyonu devam eder [45]. Buna
ek olarak GAPDH'In fosforilasyon, nitrozilasyon, asetilasyon
gibi posttranslasyonel

modifikasyonlari proteinin farkli

fonksiyonlari ile iliskilidir [46].



Hastaliklarin Patofizyolojisinde ve Tedavisinde Moonlight
Proteinlerin Yeri

Bazi hastaliklarin moonlight proteinler ile iliskili olabilecegini
goOsteren veriler bulunmaktadir. Konformasyonu degisen
proteinlerin yeni yapilara baglanarak cesitli patolojilere sebep
olmasi bir moonlight olgusudur [47]. Trioz fosfat izomeraz
(TPI) enzimindeki bazi mutasyonlar, yeni protein-protein
etkilesimlerine yol acarak aneminin ve hatta siddetli nérolojik
hastaliklarin ortaya ¢cikmasina sebep olabilmektedir. Olusan TPI
agregatlari diizensiz yapidadir ve diger hiicresel proteinlerin
de birikmesine yol acabilmektedir [48]. GAPDH'In, 3-amiloid
oncl proteini, huntingtin ve a-siniiklein gibi nérodejeneratif
hastaliklarda ( Alzheimer, Huntington, Parkinson hastaliklar)
rol oynayan proteinlere baglandigi gosterilmistir [49]. Bu
yeni baglanma modelinde, protein birikiminin yansira,
hiicre ici enerji metabolizmasinin yavaslamasina da neden
olarak norodejenerasyona katkida bulunulabilecegi ileri
strllmustir [50]. Senil sistemik amiloidoz ve ailesel amiloid
transtiretinin

polindropatisinde  de konformasyonunun

degismesi, amiloid fibrillerinin  olusumuna yol acarak,
norodejenerasyon patogenezinde onemli bir rol oynadigi

rapor edilmistir [51,52].
Moonlight proteinler anormal enzimatik 6zellikler géstererek

de bazi yol
dehidrogenaz (DLD), cesitli coklu enzim komplekslerinde

patolojilere acabilirler.  Dihidrolipoamid
bulunan flavin bagimli, homodimerik bir oksidorediiktazdir.
DLD aktivitesi, hlicrede enerji ve redoks dengesi icin kritik
Oneme sahiptir ve aktivite eksikliginde infantlarda biylime
ve gelisme hizinin yavaslamasi, hipotoni ve metabolik
asidozla karakterize siddeti degisen derecelerde patolojilere
bozuldugunda DLD

monomerleri enerji metabolizmasindaki goérevlerini yerine

yol a¢maktadir. Homodimer yapisi

getiremezken ayrica bu monomerler moonlight fonksiyon
kazanarak proteaz aktivitesi ile mitokondriyal proteinleri
yikima ugratmaktadir [53].

Moonlight proteinler kanserle iliskili bazi hicresel ve
biyokimyasal yolaklarda da yer alir [9]. Ribozom alt birimlerine
aitbir cok yapisal protein, aynizamanda gesitli kanser tiplerinin
olusumunda ve progresyonunda énemli gorevleri olan birer
sinyal molekli ve/veya transkripsiyon faktortdir. S6z konusu
bu etkiler hem onkojenik hem de tiimér supresér ozelikte
olabilmektedir [54]. Isi sok proteini 90 (Hsp90), proteinlerin
ATP aracili katlanmasina, kararliligina, proteolitik dongiistine
aracilik eden sitoplazmik bir saperondur [55]. Bununla birlikte,
Hsp90 hem salgilanabilen bir protein hem de membran ylizey
proteinidir. Ekstraselliiler Hsp90'nin salgilanabilen formu pro-

onkojenik bir protein olarak kabul edilmektedir [56].

<r{\>
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Salgilanmig Hsp90, anjiyogenez ve kanser hiicresi invazyo-
nuna katkida bulunan matriks metalloproteinaz-2'yi (MMP-2)
kararh hale getirir [57]. Ayrica bu formun prostat kanserinde
E-kaderin fonksiyonunu degistirdigi ve epitelyal-mezenkimal
transformasyona yol actigi da bildirilmistir [58].

Glikolitik yola ait a-enolazin artmis ekspresyonunun,
noroblastoma ve akciger kanserinde timor gelisimi ile
korelasyonu bildirilirken, bir cok timdriin potansiyel tanisal
belirleyicisi oldugu dustnitlmektedir. Timorlerin disinda
a-enolazin degismis ekpresyonlarinin Alzheimer, reumatoid
artrit gibi diger hastaliklarla da iliskili oldugu rapor edilmistir

[59]. Kanserle iliskili bazi proteinler Tablo 2 ‘de 6zetlenmistir.
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Birden fazla fonksiyonu olan bir moonlight proteinin hastalik
halinde bu fonksiyonlarindan hangisi ve/veya hangilerinin
etkilendigi bir belirsizlik yaratmakta ve sadece tek bir
fonksiyonuna yonelik tedavi vyeterli olamayabilmektedir
[9]. Bazi durumlarda ise moonlight proteininin sadece tek
bir fonksiyonunu engellemek gereklidir [4]. Ornegin, Six
homeoproteinlerin transkripsiyon koaktivatori olan Eya
proteinleri ayni zamanda Tyr fosfataz aktivitesine sahiptir.
S6z konusu bu fosfataz aktivitesinin hedefleri H2AX ve ERp
proteinleridir ve bu proteinlerin defosforilasyonu sirasiyla DNA
hasari durumunda hiicreyi apoptotik yol yerine DNA onarimina
yonlendirmekte ve anti-tumoral transkripsiyonel aktivenin
inhibisyonuna neden olmaktadir. Dolayisiyla Eya proteinlerinin
fosfataz aktivitesinin inhibisyonu kanser tedavisi icin dnem
tasimaktadir [42]. Fosfoglikoz izomerazin otokrin motilite
faktori aktivitesi, motilite ve metastazin uyarilmasi, endotelyal
hiicrelerde anjiyogenezin uyarilmasi, apoptozun inhibisyonu
gibi etkilere sahiptir dolayisi ile kemoterapi icin iyi bir hedeftir.
Ancak kemoterapotiklerin, fosfoglukozun enzim, néroldkin ve
matlrasyon faktori gibi etkilerini engellememesi yasamsal
acidan 6nemlidir [10].

Moonlight proteinler potansiyel tedavi hedefleri olmalarinin

yaninda tedavi araci da olabilir. Ornegin, Parkinson
hastaliginda bir monoamin oksidaz B inhibitorii olan deprenil
kullanilmaktadir. Bir deprenil tlrevi olan TCH346, monoamin
oksidazi etkin bir sekilde inhibe etmese de sahip oldugu noro-
protektif etki hastaligin tedavisine katki saglamaktadir [60].
Steril a motif ve histidin (H) aspartat (D) domain iceren protein 1
(SAMHD?1), HIV-1 infeksiyonlarinda kullanilan anti viral bir ANTP
trifosfohidrolazdir. Yapilan bir calismada SAMHD1'in, DNA cift
iplik kinlmalarinin homolog rekombinasyonunu kolaylastirdig,
dolayisiyla kanser tedavisinde fayda saglayabilecegi bildirilmistir
[61]. Ote yandan sitokin fonksiyonlu moonlight proteinler,
bagisiklik sisteminin modulasyonu amaciyla kullanim alani
sunmaktadir. Ornegin, insan saperon proteini Hsp10, immiin
supresif etkilere sahiptir ve multipl skleroz, romatoid artrit, ve
psoriyazis tedavisi icin rekombinant Hsp10'un guvenilirligi ve
etkinligi degerlendirilmektedir [62,63,64].

hastalik

tanisinda kullanilabilecek potansiyel belirtecler olabilir. RPL10

Bazi proteinler moonlight &zelliklerinden dolay:
ribozomun 60S alt Unitesine ait bir yapisal proteindir. Ancak
bu proteinin, karsinogenez siirecinde artan mitokondriyal ROS
Uretiminin notralizasyonu ile ilgili proteinlerin ekspresyonunu
diizenlenmesi ve elektron transfer zincirinde kompleks 1
etkileyerek, ROS seviyelerinin dizenlenmesinde yer aldigi
bildirilmistir. Ayrica RPL10'un pankreatik kanser olgularinda
timorogenezin bir belirteci olabilecedi ileri strilmustlr [65].
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Moonlight Protein Veri Tabanlari

Protein Veri Bankasindaki proteinlerle karsilastirildiginda,
moonlight proteinleri kapsayan az sayida veri vardir. Ancak
moonlight proteinler igin yeni veri tabanlari olusturulmaktadir.
Suanda, li¢ adet moonlight protein veri tabani bulunmaktadir.

Bunlardan birincisi, MultitaskProtDB (http://wallace.uab.
es/multitaskll/) [66]. ikincisi olan MOONPROT (http://
moonlightingproteins.org), Jeffery laboratuari tarafindan

derlenen bir veri tabanidir [21]. Uclinclisi MoonDB (http://
tagc.univ-mrs.fr/MoonDBY/), literatiirden elde edilen insan
moonlight proteinlerini ve network tabanli bir yaklasimla
[67].
moonlight protein-protein etkilesimleri, APID (Agile Protein

moonlight protein adaylarini icermektedir Ayrica
Interactomes DataServer) sitesinde (http://cicblade.dep.usal.

es:8080/APID/init.action) yer almaktadir [68].
Sonu¢

Moonligth proteinler normal hiicre ¢ogalmasi, farklilasmasi ve
biyokimyasal yollarda cevresel sartlara gore birden fazla fonksiyon
Ustlenerek metabolizmanin  diizenlenmesinde rol alirken,
bircok hastalik ve kanserin patogenezinde de rol oynadigindan
potansiyel tedavi hedefi olarak da umut vadetmektedir ve bu

konuda daha fazla sayida ¢alismaya ihtiyac vardir.
Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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1 Case Report

Life-saving endovascular aortic repair in spontaneous ruptures:
Report of two emergency cases

Spontan aort riiptiirlerinde hayat kurtaran endovaskdiler aortik onarim:
Iki acil olgu
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Abstract

Aortic aneurysm rupture is still a life threatening situation despite the advancements in cardiovascular surgery field. Today,
endovascular treatment is an option for these patients. In the case of an aortic rupture, urgent evaluation of the patient
and planning the patient specific treatment are crucial. Herein, we represent two cases who survived after successful
treatments of aortic ruptures.

Keywords: Endovascular aortic repair; spontaneous aortic rupture; life-saving treatment

Oz
Kardiyovaskuler cerrahideki ilerlemelere ragmen, aortik riptirler, halen, yasami tehdit ederek morbidite veya mortalite
nedeni olusturmaktadir. Son zamanlarda, endovaskiiler yaklasim, bu hastalar icin de alternatif bir tedavi secenegi haline

gelmistir. Ancak, aortik ripturlerde hizl degerlendirme ve hastaya 6zel tedavi planinin uygulanmasi sarttir. Yazimizda bu
sekilde miidehale edilen ve sagkalim saglanan iki olgumuzu sunmayi amacladik.
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Introduction

The general management of aortic ruptures include emer-
gency surgical repair of medical treatment but advancement
of covered stent grafts provided a third option in treatment
of these patients. However, anatomy of the pathology should
be suitable for this kind of intervention. The advancements in
this technology and increased experience of cardiovascular
surgeons in this treatment technique, broadens the anatomi-
cal spectrum of this pathology that can be treated with endo-
vascular interventions. Herein, we represent a case of sponta-
neous rupture in the aneurysm of arcus aorta and a case of
spontaneous rupture in the abdominal aortic aneurysm which
were successfully treatment with endovascular interventions.

Case 1

A 81-year-old male patient presented with acute back pain
and was referred to our center with the diagnosis of rupture
in the arcus aorta aneurysm. He had chronic primary hyper-
tension under medical treatment. In the laboratory findings
urea 118 mg/dL, creatinine 3,2 mg/dL, potassium 6,7 mmol/L,
hemoglobin 7,6 mg/dL. The patient was in delirium state and
no respiratory sounds were present in auscultation of his left
hemi-thorax. In the initial thorax computerized tomography
(CT) angiography, opaque medium extravasation was observed

in the posterior caudal segment of the arcus aorta (Figure 1).

Figure-1. (A)Sagittal CT angiography image. (B)Transverse CT angiogra-
phy image. The rupture in the aorta wall (arrow) and hemothorax (circle)
Also opaque agent filling defects of the arcus aorta wall were
present which were interpreted as intramural ulcerated plaqu-
es. The anatomy of the thoracic aorta and the pathology were
suitable for a thoracic endovascular aortic repair (TEVAR) pro-
cedure so an urgent TEVAR procedure was planned.

Operative technique

Right common femoral artery (CFA) and superficial femoral
artery (SFA) were explored under general anesthesia after 1
cc intravenous (V) heparin administration. A 6F introducer
sheath (Terumo, Tokio, Japan) was placed into the CFA artery.
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A 300 cm long stiff Meier guidewire (Boston Scientific, USA)
was introduced into the ascending aorta. A 32 x 32 x 100 mm
thoracic endovascular stent graft (Valiant, Medtronic, Minne-
apolis, USA) was placed in the proximal descending aorta be-
ginning from the orifice of the left subclavian artery to cover
the ruptured segment (Figure 2).
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Figure-2. Digital subtraction angiography image after the TEVAR

procedure.

No occlusion of the left subclavian artery and no endoleak were
observed in the post-procedural digital subtraction angiography
(DSA) imaging. The patient was transferred to the intensive care
unit and a thoracic drainage tube was placed to the left hemi-tho-
rax. Also an urgent hemodialysis was performed. The patient was
weaned from respiratory support in the postoperative third day.

Case2

A 47-year-old male patient presented with abdominal pain and
hematuria for a week to the outpatient clinic. He had previous
pulmonary thromboembolism (PTE) 5 years ago and was under
medical treatment with apixaban 5 mg tablets once a day. He
had chronic obstructive pulmonary disease (COPD) and was still
a smoker. Also he had previous below-the-knee left lower extre-
mity amputation after a burn injury 15 years ago. The patient had
rebound tenderness and rigidity in the physical examination of
the abdomen. In the laboratory findings, white blood cell (WBC)
12,7 x 103/mm3, erythrocyte sedimentation rate (ESR) 86 mm/ hr,
C-reactive protein (CRP) 144 mg/dL. In his initial thoraco-abdomi-
nal CT angiography, a 67x71 cm abdominal aortic aneurysm in
the infra-renal segment and a rupture in the aneurysm wall were
observed (Figure 3). An urgent endovascular aortic repair (EVAR)
procedure was planned.



Figure-3. (A)The hematoma caused by the rupture in the abdominal
aortic aneurysm (circle) and the abdominal aorta (arrow). (B)The 3D
image of the rupture in the infra-renal abdominal aortic aneurysm wall.

Operative technique

A written informed consent was taken from the patient. Right
CFA and SFA were explored under local anesthesia after proper
dose IV heparin administration. An 8F introducer sheath (Te-
rumo, Tokio, Japan) was placed. A 300 cm long stiff Meier gui-
dewire (Boston Scientific, USA) was placed into the abdominal
aorta. In the DSA imaging, the rupture site in the infra-renal ab-
dominal aorta was observed as described previously. The 25 x
60 mm main body of the endovascular abdominal stent graft
(Endologix AFX, Endovascular AAA System, Endologix Inc, Ir-
vine, California, USA) was placed. Then 16 x 40 mm bifurcated
stent graft was placed through the contralateral extremity. In
the post-procedural DSA imaging, no endoleak or occlusion of
the main arterial branches were observed and total exclusion of
the aneurysm sac was proved (Figure 4).
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Figure-4. Digital subtraction angiography image after the EVAR proce-
dure.

The patient was transferred to the ICU and discharged at posto-
perative 9th day.

Discussion

The main goal of the treatment of aortic aneurysm rupture is
to stabilize the patient as quickly as possible and achieve maxi-
mum survival with minimum morbidity. There are some publi-
cations about the effectivity and the reliability of stent grafts in
ruptured aortic aneurysms in the literature.

In their meta-analysis including 41 studies, Antonio et al repor-
ted a significant decrease in the in-hospital mortality of patients
with ruptured abdominal aortic aneurysm (AAA) who were tre-
ated with EVAR [1] when compared with open surgical repair.

In another meta-analysis, it was reported that EVAR treatment
had lower 30-day mortality and post-procedural myocardial
infarction rates and lower in-hospital length of stay times in
both elective and ruptured AAA patients. [2]

In the IMPROVE study, the results of open surgical repair and
endovascular treatment of ruptured aortic aneurysms were
compared. [3] The 30-day mortality rates were similar in both
groups but the in-hospital length of stay times were lower in
the endovascular treatment group. The general 30-day cost of
treatment in both groups were also similar. In the subgroup
analysis, it was shown that the endovascular treatment may
be more effective in male patients than female patients.

In another meta-analysis including 63 studies, no significant
difference was found in the 30-day mortality after EVAR and
open surgical repair. [4]

In another meta-analysis including 16 studies, the stroke rate
after TEVAR procedure was found to be significantly higher
when compared to medical treatment. It was reported that
the 30 day and long term mortality rates after TEVAR procedu-
re were lower when compared to open surgical repair.[5]

In another meta-analysis including 27 studies, the 30-day
mortality rates of ruptured and un-ruptured aortic aneurysms
after TEVAR procedure were reported to be lower. The risks of
paraplegia or spinal chorda ischemia and pulmonary comp-
lications were lower in these patients after TEVAR procedure
but the risk of stroke was still the same when compared to
open surgery. Also in-hospital and ICU length of stay times
were found to be lower in the patient group treated with TE-
VAR procedure. [6]

In a meta-analysis including eleven studies with a total of 673
patients, it was reported that TEVAR procedure could be done
with high technical success rates, low postoperative morbidity
rates and good 3-year survival rates. [7]
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In a meta-analysis including 143 TEVAR and 81 open repair
cases, it was reported that the 30-day mortality rate after TE-
VAR was significantly lower. The 30-day mortality rate was 19%
after TEVAR and 33% after open surgery. The 3-year mortality
rate after TEVAR was projected as 70.6% but it could not be
calculated for open surgery because of the lack of sufficient
follow-up data. [8]

In our center, we have done 32 EVAR, 15 TEVAR and 4 EVAR and
TEVAR procedures in the last one- and-a-half year period. We
have promising results in the high risk patients with multiple
comorbidities.

Conclusion

In conclusion, the endovascular treatment option is chosen in
‘selected patients’in many recent studies. We believe that en-
dovascular or hybrid procedures will be more common as the
technology of these products advances.

*The study was performed in accordance with the Declaration
of Helsinki's Good Clinical Practice guidelines and approved
by the local ethical committee. Written informed consents was
provided from patients.
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ilk 3 isim yazilip ve ark. (“et al”) eklenmelidir. Kaynak yazimi i¢in kullanilan format Index Medicus'ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak
listesinde yalnizca yayinlanmig ya da yayinlanmasi kabul edilmis veya DOl numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalar “Cumulated Index
Medicus” ta kullanilan stile uymalidir. Kaynak sayisinin arastirmalarda 25 ve derlemelerde 60, olgu sunumlarinda 10, editdre mektupta 5 ile sinirlandi-
rilmasina 6zen gésterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen énce kdseli parantez kullanilarak belirtilmelidir. Ornegin
[4,5]. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci kaynaklarin sentezine nem verilmelidir.

Sekil ve tablo bagliklari: Bashklar kaynaklardan sonra yazilmahdir.
4, Sekiller: Her biri ayri bir goriintli dosyasi (jpg) olarak gonderilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk dlizeltme nishasi” sorumlu yazara e-mail yoluyla gonderilecektir. Bu metinde sadece yazim hatalari
duzeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin i¢inde bir dosya halinde e-mail ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

Ozpolat B, Giirpinar OA, Ayva ES, Gazyagc S, Niyaz M. The effect of Basic Fibroblast Growth Factor and adipose tissue derived mesenchymal stem cells on
wound healing, epithelization and angiogenesis in a tracheal resection and end to end anastomosis rat model. Turk Gogus Kalp Dama 2013; 21: 1010-19.

Kitaptan yapilan alinti;
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Tek yazar ve editoru olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent Health Care. A practical guide.
3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.

Coklu yazar ve editori olan kitaptan alinti;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW. Shultz TK (eds). American Society of
Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998:1-10.

Eger editor ayni zamanda kitap icinde bolim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;1988:45-67.

Doktora/Lisans Tezinden alinti;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of Medicine, Department of Psychiatrics, Ankara; 1992.
Bir internet sitesinden alinti;

Sitenin adi, URL adresi, yazar adlar, ulagim tarihi detayli olarak verilmelidir.

DOl numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of Complementary and Alternative Medicine into Family Practice in Germany: Result of National Survey.
Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri icin “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample References” sayfasini ziyaret ediniz.

Bilimsel sorumluluk beyani: Kabul edilen bir makalenin yayinlanmasindan énce her yazar, arastirmaya, iceriginin sorumlulugunu paylasmaya yetecek
boyutta katildigini beyan etmelidir. Bu katiim su konularda olabilir:

a. Deneylerin konsept ve dizaynlarinin olusturulmasi, veya verilerin toplanmasi, analizi ya da ifade edilmesi;
b. Makalenin taslaginin hazirlanmasi veya bilimsel iceriginin gézden gecirilmesi
c. Makalenin basilmaya hazir son halinin onaylanmasi.

Yazinin bir baska yere yayin icin génderilmediginin beyani: "Bu ¢alismanin icindeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde
yayinlanmadigini, ve halihazirda da yayin icin baska bir yerde degerlendiriimede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zetler haric,
sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta génderimler ve her tiirden 6n bildirileri icerir.

Sponsorluk beyani: Yazarlar asagida belirtilen alanlarda, varsa calismaya sponsorluk edenlerin rollerini beyan etmelidirler:
1. Galismanin dizayni

2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi

3. Raporun yazilmasi

Kontrol listesi:

1. Editore sunum sayfasi (Sorumlu yazar tarafindan yazilmis olmaldir)

2. Baslik sayfasi ( Makale bashgi/kisa baslk Tiirkce ve ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazarlarin e-mail adresleri, sorumlu
yazarin telefon numarasi)

3. Makalenin metin sayfasi (Makale basligi/kisa baslik Tiirkce ve ingilizce, Ozet/anahtar kelimeler, Summary/keywords, makale metni, kaynaklar, tablo
ve sekil basliklari, tablolar, sekiller)

4. Tablo ve grafikler metin icinde olmaldir.
5. Sekiller (En az 300 dpi ¢ozlinirlikte) ayr bir veya daha fazla dosya halinde génderilmelidir.





