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Osmangazi Tip Dergisi, Eskisehir Osmangazi Universitesi
Tip Fakiiltesi’nin resmi yaym orgamdir. Klinik ve deneysel
caligmalar, olgu sunumlari, derlemeler, editére mektup ve tip
alaninda klinik haber olmak iizere hakemli ve agik erisimli bir
dergidir. Dergi Ocak, Nisan, Temmuz ve Ekim aylarinda olmak
tizere yilda dort kez ¢ikarilir.

Derginin dili Tiirkge/Ingilizce dir. Yazilarm dergide yer al-
abilmesi igin daha once bagka bir dergide yayinlanmamis ol-
mas1 ve yaymlanmak iizere gonderilmemis olmas: gerekmek-
tedir.

Makalelerin formatit VANCOUVER Reference Style Guide ku-
rallarina gore diizenlenmelidir (https:// http://openjournals.net/
files/Ref/VANCOUVER%20Reference%20guide.pdf ).
Sunulan yazi 6ncelikle yayin kurulu tarafindan kabul veya
reddedilir. Kabul edilen yazilar yaym kurulu tarafindan belir-
lenen ¢ift-kor, bagimsiz ve dnyargisiz hakemlik (peer-review)
ilkelerine gore en az iki hakem tarafindan degerlendirilir. Son
karar dergi Yaym Kurulu’nundur. Yaym Kurulu’nda derginin
inceleme asamalart:

1- Editor sekreteri tarafindan teknik inceleme

(benzerliklerin denetlenmesi)

2- Bag Editor tarafindan inceleme: [reddetmek ya

da yayn ilerletme degerlendirmesi],

3- Boliim Editori tarafindan inceleme,

4- Haftalik Yaym Kurulu Toplantisinda Degerlendirme
[reddetmek ya da yaymi

ilerletme degerlendirmesi],

5- 1ki ya da daha fazla hakem tarafindan inceleme,

6- Bolim Editorii tarafindan degerlendirilme,

7- Haftalik Yayin Kurulu Toplantisinda

Degerlendirme [reddetmek veya kabul etmek],

8- Taslak hazirlama

9- DOI numaras1 atama ve

10- Yaymlama asamasi

olmak tizere 10 adimdan olusmaktadir.

Yazilar bir basvuru mektubu ile génderilmeli ve bu mektubun
sonunda tiim yazarlarin imzas1 bulunmalidir. Yazilarin sorum-
lulugu yazarlara aittir. Tiim yazarlar bilimsel katki ve sorum-
luluklarint ve g¢ikar g¢atigmasi olmadigini bildiren toplu imza
ile yayma katilmalidir. Arastirmalara yapilan kismi de olsa
nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢
firmalarinca yapildig1 dipnot olarak bildirilmelidir. Yaz1 kabul
edildigi takdirde biitiin basim, yayim ve dagitim haklar1 (copy-
right) Osmangazi Tip Dergisine devredilmis olur.

Etik

Osmangazi Tip Dergisinde yaymlanmak amaciyla gonderilen
deneysel, klinik ve ilag arastirmalari i¢in etik kurul onay rapo-
ru gereklidir. Bakimiz: (http://uvt.ulakbim.gov.tr/tip/icmje_08.
pdf).

(Sayfa 5-6, 8-9).

Yazarlar1 Bilgilendirme

Yazim Kurallar
Orjinal makaleler en fazla 3000; derlemeler en fazla 4000 ke-
lime olmali; olgu sunumlari ise 1600 kelimeyi gegmemelidir.

Yazilar; A4 kagidi boyutuna uygun olarak, sayfanin her iki
kenarinda yaklasik tiger santim bosluk birakilacak sekilde 1,5
satir aralig1 ile Times New Roman yaz: tipinde yazilmali ve 12
font bityiikliiglinde olmalidir.

Orijinal Makaleler, Bashk sayfasi, Yazar(lar), Tiirke/Ingilizce
Ozet, Anahtar kelimeler, Giris, Gereg ve Yontem, Bulgular ve
Analizler, Tartisma ve Sonug, Tesekkiir, Kaynaklar ve Ekler
béliimlerinden

olusmalidir.

Olgu bildirimi, Baslik sayfasi, Yazar(lar), Tiirkge/Ingilizce
Ozet, Anahtar kelimeler, Giris, Olgu Bildirisi, Tartisma ve
Sonug, Kaynaklar ve Ekler boliimlerinden olugsmalidir.

Editore mektup, son bir y1l iginde dergide yayimlanan makalel-
er ile ilgili ya da bir makale ile iliskisi olmayan ancak kisinin
bilgi ve deneyimlerini aktarmak amaciyla yazilmis en fazla
1000 kelimelik yazilardir. En fazla iki yazar tarafindan hazir-
lanir ve 10 kaynagi asmamalidir.

Bashk Sayfasi

Bilimsel yazinin bashgi, Tiirkge ve Ingilizce olarak sadece ilk
harf biiyiik olacak sekilde alt alta yazilmali ve tek ya da iki
satirlik bir isim olmalidir.

Yazar(lar)

Baghik sayfasinin hemen altina yazarlarin agik olarak
adi-soyadi, tinvanlari, calistiklari kurum ile
calismanin  yapildigi  kurum  belirtilmelidir. ~ Tletisim
kurulacak yazarin posta adresi ile telefon numarasi
ve e-posta adresleri yazilmalhdir. Ayrica derginin &n

yiiziinde kullamlmak iizere Tiirkge ve Ingilizce kisa baslik
yazilmalidir.

Ozet

Baslik sayfasindan sonra ayri bir sayfada arastirma
ve derlemeler igin en az 200, en fazla 250, olgu
bildirileri i¢in en az 100, en fazla 150 kelimeden
olusan bir 6zet bulunmalidir.

Aragtirma Makaleleri igin yazilacak dzet amag,
gereg ve yontem, bulgular, sonug¢ olmak iizere
yazilmalidir. Tiirkge 6zetin altinda ayn1 diizende
yazilmus Ingilizce 6zet yer almalidir.

Anahtar Kelimeler
Tiirkce ve Ingilizce 6zetlerin hemen altinda en az 4
anahtar kelime verilmelidir.

Sekil ve Fotograflar

Fotograf ve sekiller ayr1 bir dosya halinde
gonderilmelidir. Sekillerin alt yazilar1 ayr1 bir
dosyaya, sekil numarasi bildirilerek yazilmali
ve sekil numaralart metin iginde mutlaka



belirtilmelidir. Mikroskopik resimlerde biiyiitiilme orani ve
boyama teknigi agiklanmalidir. Resim, sekil, grafik ve tablolarin
¢ozliniirliikkleri en az 300 dpi olmalidir. Yazar bagka kaynaktan
aldig1 resim, sekil, grafik ve tablolar i¢in telif hakk: sahibi kisi
ve kuruluslardan izin almali ve yazi i¢inde bunu belirtmelidir.
Yazi i¢inde ilaclarin veya aletlerin 6zel isimleri kullanilamaz.

Tablolar

Ayrn bir dosyaya cift aralikli olarak yazilmali, tablo icinde
enine ve boyuna bolme ¢izgileri kullanilmamalidir. Her tablo-
nun lizerine numara ve baslik yazilmalidir. Tablo numaralari
metin i¢ginde mutlaka kullanilmalidur.

Kaynaklar

Kaynaklar yazida gecis sirasina gére numaralandirilmalidir.
Dergi isimleri Index Medicus’a uygun olarak kisaltilmalidir.
Bakiniz:
http://openjournals.net/files/Ref/VANCOUVER%20Re
ference%20guide.pdf

Ornekler:
Tek yazarl kitap:
Yazar Soyadi, adi bas harfi. (Y1l). Kitap adi (italik yazilacak).
Yayn yeri: Yaymevi/ Matbaa ad1.
Comfort A. A good age. London: Mitchell Beazley;
1997.
Cok yazarli kitap:
Birinci yazar soyadi ve adinmn bas harfi. 2. yazar soyadi ve
admin bag harfi. ..., 7.ci yazar soyadi ve adinin bag harfi. (Y1l).
Kitap ad1 (italik yazilacak).
Yayn yeri: Yaymevi/matbaa adu.

® Madden R, Hogan T. The definition of disability
in Australia: ~ Moving towards
national consistency. Canberra: Australian Insti-
tute of Health and Welfare; 1997.

Sadece elektronik basili kitap:

® Reid DB. Australasian association of doctors’
health advisory services. Med J Australia
[serial online]. 2005 [cited 2006 Mar

28];182(5):255. Available from: Health and
Medical Complete.

Tek yazarl makale:
Yazar soyadi, adinin bas harfi. (Y1l). Makale baslig1,
dergi ad1 (italik yazilacak), cilt(say1), baslangic sayfason sayfa.

® Wharton N. Health and safety in outdoor
activity centres. J Adventure Ed Outdoor
Lead. 1996;12(4):8-9.

Cok Yazarli Makale: Yazar sayisi 6 ve iistiinde ise ilk
3 yazar yazildiktan sonra et al ifadesi eklenmelidir.

® Wharton N. Health and safety in outdoor
activity centres. J Adventure Ed Outdoor
Lead. 1996;12(4):8-9.

Bildiriler, Konferans Notlari

Chasman J, Kaplan RF. The effects of occupation on
preserved cognitive functioning in dementia. Poster
session presented at: Excellence in clinical practice,
4th Annual Conference of the American Academy of
Clinical Neuropsychology; 2006 Jun 15-17;
Philadelphia, PA.
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Yarik Damak-Yarik Dudakli Cocuk Hastalarda Orta ve I¢ Kulak
Etkilenmesinin Genig Band Timpanometri, Hava ve Kemik Yolu
Isitsel Beyin Sap1 Potansiyel Ol¢iimleri ile Degerlendirilmesi

Assessment of Affected Middle and Inner Ear of Children with Cleft Lips/Palates with Wide Band

Tympanometry and Brainstem Auditory Response Measurements.

Siikrii Turan, Armagan Incesulu, Birgiil Giimiis, Ercan Kaya, Mehmet Ozgiir Pinarbasli,
Melek Kezban Giirbiiz, Hamdi Cakli, Cemal Cingi, Erkan Ozﬁdogru

Eskisehir Osmangazi Universitesi Tip N
Fakiiltesi Kulak Burun Bogaz Hastaliklar: Ozet
Anabilim Daly, Eskisehir, Tiirkiye

Bu ¢aligmada, yarik dudak patolojisinin eslik ettigi veya etmedigi yarik damak tanusi ile opere edilmis gocuk olgularda; objektif test yontemleri ile orta
ve i¢ kulak fonksiyonlarini degerlendirmeyi ve kontrol grubundaki saglikli bireylerle karsilagtirmay amagladik. Ek olarak, opere edilmis yarik damak
+ yarik dudakli hasta grubunun orta kulak parametrelerinin yeni bir test yontemi olan Genis Bant Timpanometre testi ile belirlenmesi amaglanmugtur.
Bu amag dogrultusunda, daha énce yarik damak tanusi ile opere edilen ve bagarili damak onarimi yapilmis, yaslari 1-5 yil arasinda olan 23 olgu (46
kulak) hasta grubuna dahil edildi. Bilinen saglik problemi olmayan, yaslar1 1-5 yil arasinda olan 23 olgu (46 kulak) ise kontrol grubunu olusturdu.
Her iki gruba da tanisal hava ve kemik yolu Isitsel Beyinsapt Uyarilmig Potansiyelleri testi ve Genis Bant Timpanometre testi yapildi. Hasta grubunda
hava yolu Isitsel Beyinsapt Uyarilmus Potansiyelleri testinde V. dalganin gézlendigi esik uyaran siddeti kontrol grubuna gore anlamli olarak yiiksek bu-
lunurken, kemik yolu Isitsel Beyinsap: Uyarilmis Potansiyelleri testinde her iki grup arasinda anlamli farklilik saptanmadi. Genis Bant Timpanometre
testinde hasta grubunda kontrol grubuna gore; basingl absorbans degerleri ve timpanogram tepe basinglarinda anlamli farklilik gézlenirken, kulak
kanali hacmi ve rezonans frekans degerlerinde her iki grup arasinda anlamh farkhilik saptanmadu. Yapilan testler sonucunda hasta grubunda toplam
19 (%41.3) kulakta efiizyonlu otitis media, 2 (%4.3) kulakta da ok ileri derecede sensérindral tip isitme kayb gzlenmistir. Yirmi bes (%54.4) kulak
ise saglikli olarak saptanmistir. Yarik damak onarim operasyonu sonrasinda bile %41 gibi yiiksek oranlarda efiizyonlu otitis media siklig1 olmasi, bu
olgularin odyolojik testler ve fizik muayene esliginde diizenli araliklarla uzun dénem takibinin gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Efiizyonlu otitis media, Genis bant, Impanometri, isitme kayby, Isitsel beyinsap1 uyarilmis potansiyelleri, Yartk damak

Abstract

In this study, we aimed to evaluate the middle and inner ear function of children operated for diagnosis of cleft palate with or without cleft lip using
objective test methods and to compare them with healthy individuals group. In addition, it was also aimed to determine the middle ear parameters of
the Wide Band Tympanometer test, which is a new test method. For this purpose, 23 patients (46 ears) between 1 and 5 years of age, who had been
previously treated with a cleft palate and successfully repaired, were included in the patient group. Twenty-three cases (46 ears) with no known health
problems and ages between 1 and 5 years constituted the control group. Both groups were applied diagnostic air and bone conducted brainstem audi-

Correspondence: tory evoked potentials test and Wide Band Tympanometer test. In the patient group, in the air conducted brainstem auditory evoked potentials test, the
. threshold of wave V was significantly higher than the control group, and there was no significant difference between two groups in the bone conducted
Sitkri TURAN . brainstem auditory evoked potentials test. In the Wide Band Tympanometer test in the patient group, there was a significant difference in pressure
Eskisehir Osmangazi Universitesi absorbance values and tympanogram peak pressures compared to the control group, but no significant difference was found between two groups in
T1p Fakiltesi Kulak Burun Bogaz the ear canal volume and resonance frequency values. As a result of the tests conducted in the patient group, a total of 19 (41.3%) ears was found with
Hastaliklar1 Anabilim Dali, Eski§ehir, otitis media with effusion and 2 (4.3%) ears had profound sensorineural hearing loss. Twenty-five (54.4%) ears were found to be healthy. The fact that
Tiirkiye the otitis media with effusion frequency is as high as 41% even after repairmen of cleft palate, reveals the necessity of long-term follow-up at regular
R . intervals by using audiological tests and physical examination.
e-mail: drsukruturan@gmail.com Keywords: Brainstem auditory evoked potentials, Eleft palate, Hearing loss, Otitis media with effusion, Wideband tympanometry
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Yarik Damakl Cocuklarda Kulak Etkilenmesinin Degerlendirilmesi

1. Giris

Yarik damak yarik dudak en yaygin goriilen
dogumsal anomaliler arasinda olup insidansi
1:500-1000 canli dogumdur (1,2). Yarik
damakli ¢gocuklarda isitme kayb1 ilk olarak Alt
tarafindan 1878 yilinda tamimlanmstir.
Glinlimiizde iki patoloji arasindaki iliski
evrensel olarak bilinmektedir (3,4). Yarik
damak ve/veya yarik dudakla dogan
cocuklarda, efiizyonlu otitis media (EOM)
prevelansi sagliklt g¢ocuklara gore daha
yiiksektir ve bebeklerin %  92-99'unda
efiizyonlu otitis media goriilmektedir (1,5,6).
Bu yiiksek prevelansin nedeni bu dogumsal
anomaliye bagl tensor veli palatini ve levator
veli palatini kaslarimin islevinin bozulmasi
sonucunda Eustachi tiipiiniin yeterli fonksiyon
gosterememesidir  (2,5,7,). Ortaya ¢ikan
efiizyonlu otitis media, tekrarlayan nitelikte
veya kalict olabilir, tek kulagi veya her iki
kulagi etkileyebilir ve siddeti eflizyon
derecesi ile degiskenlik gosterir (2). Ayica
efiizyon saglikli cocuklara gdre daha erken,
hayatin ilk 6 ayinda baglar ve daha ileri
yaslara kadar devam eder (2).

Orta kulakta gelisen efiizyona bagli ortaya
cikan iletim tipi isitme kaybimin, ¢ocugun
egitim, dil, biligsel ve psikososyal gelisiminde
onemli bir etkisi oldugu bilinmektedir (4).
Yartk damakli olgularda miks veya
sensOrindral tip igitme kaybi daha az oranda
goriiliir. Ozellikle sendromun eslik ettigi
olgularda sensorindral tip isitme kaybi
goriilme oran1 % 5’lere kadar ¢ikabilir (8).

Odyolojik testler iginde objektif testlerden biri
olan immitansmetrik degerlendirme orta kulak
yapilarinin islevi hakkinda bilgi verir. Tek
frekansta timpanogram sonucu saglayan
klasik immitansmetrenin aksine genis band
akustik  immitansmetrede  klik  uyaran
kullanilarak, bir¢ok frekansta (226-8000 Hz)
timpanogram elde edilmektedir. Bu yeni nesil
immitansmetrenin bir sonucu olan Genis bant
timpanometri (GBT) sayesinde orta kulak
hakkinda daha fazla bilgi saglanmaktadir (9).
Objektif odyolojik testlerden biri olan
uyarilmis isitsel beyin sap1 cevaplari (ABR)
testi ise klik, tone burst ve chirp uyaranlari
kullanilarak, kemik ve hava yolu isitme
esikleri konusunda objektif bilgi
saglamaktadir.

Bu calismada opere olmus yarik damakl
cocuk olgularm isitme durumu ve orta kulak
yapilariin fonksiyonu ABR ve GBT testleri
kullanilarak degerlendirilmistir. Elde edilen
sonuclar saglikli cocuk ile karsilastirilip
farkliliklar belirlenmistir.

2. Gerec ve Yontem

Bu calisma prospektif, kontrolli, klinik
calisma olarak  planlanmistir.  Calisma
Eskisehir ~ Osmangazi  Universitesi  Tip
Fakiiltesi Kulak Burun Bogaz Hastaliklar
Anabilim Dali ve Odyoloji Bilim Dalinda
gerceklestirildi.

Calisma i¢cin Eskisehir Osmangazi
Universitesi Klinik Arastirmalar Etik Kurulu
Bagkanligi’nin 29.01.2015 tarihli ve 05 sayil
ve Etik Kurul protokol numarasi ile onay
alimdi. Calismaya 1-5 yas aralifindaki 46
goniillii dahil edildi. Caligmada hasta grubu
(Grup 1) yarik dudagin eslik ettigi veya
etmedigi yarik damak tanisi ile opere olmus,
operasyon sonrast damak yarigi diizelmis, dis
kulak anomalisi bulunmayan, 1-5 vyas
araligindaki 23  goniilliiden  olusturuldu.
Kontrol grubu (Grup 2) ise 0zge¢misinde
bilinen saglik problemi olmayan, yapilan
ayrintili kulak burun bogaz muayenesinde
patoloji saptanmayan, 1-5 yas araligindaki 23
saglikli goniilliiden olusturuldu. Her iki grupta
46  kulaktan  elde edilen  sonuglar
degerlendirildi.

Goniilliilerin yaslar1, cinsiyetleri, yarik damak
yarik dudak tipleri, operasyon yaslari, eslik
eden hastaliklari, gecirilmis  operasyon
oykiileri, gecirilmis kulak hastaliklarinin
varligl, soygecmis Ozelligi, gebelik siiresince
annenin radyasyon maruziyeti, ge¢irdigi
enfeksiyonlar, kullandig1 ilaglar, girigsimsel
islem yapilip yapilmadigi, oligohidramnios
Oykiisii olup olmadigi, gebelik dncesi ii¢ ay ve
gebeligin ilk iic ayinda annenin folik asit
kullanim Oykiisii sorgulandi.

Gontillillerin tamamina ayrintili kulak burun
bogaz muayenesi yapildi. Her bir géniilliiye
ayni giin igerisinde tanisal kemik ve hava yolu
ABR Testi ve GBT testi yapildi. Tiim testler
ayni odyoloji uzmam tarafindan, aym
cihazlarla, ayn ortam kosullarinda (cift kap1
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ile sesten yalitilmig, sicaklign 24-26 °C
araliginda bulunan los 151kl1 odada) ve dogal
uyku esnasinda yapildi.

Goniilliilerin arastirmaya alinma kriterleri;

1. Yarik dudagin eslik ettigi veya
etmedigi yarik damak nedenli opere
olmus olgular,

2. Operasyon sonrasinda yarik damak
defekti tamamen diizelen olgular,

3. Dis kulak anomalisi bulunmayan ve

herhangi bir kulak girisimi
bulunmayan olgular,
4. Kontrol grubu igin tani konmus
hastalig1 olmayan saglikli bireyler
Goniilliilerin arastirmadan ctkariima
kriterleri;

1. Tamnisal hava ve kemik yolu ABR ve
GBT testleri yapilamayan goniilliiler

2. Test doneminde iist solunum yollari
enfeksiyonu gegiren goniilliiler

3. lzole yarik dudak varlig

4. Yarik damak nedenli opere olmamis
olgular veya yarik damak nedenli
opere olmasina ragmen damak defekti
tamamen diizelmeyen olgular

5. Ozgecmisinde bilinen kronik hastalik
Oykiisii olan saglikl bireyler

Calismada  goniillillerin  bilateral isitsel
uyarilmig beyin sap1 degerlendirilmesinde
ECLIPS EP25 Klinik ABR® cihaz1 kullanild.
ABR  degerlendirilmesinde  iletken jel
emdirilmis yiizeyel elektrotlar temizlenen
cilde yerlestirildi. Kayit sirasinda elektrotlarin
impedans1 5 kQ altinda tutuldu. Referans
elektrotlar Al (sol mastoid) ve A2 (sag
mastoid) bolgesine, aktif elektrod Fz (alin orta
hat) bolgesine, toprak elektrod ise Fpz (alin
proksimali) bolgesine yerlestirildi. Hava yolu
ABR degerlendirilmesinde uyaran dis kulak
yoluna uygun prob yerlestirilerek insert
kulaklik ile sunuldu. Kemik yolu ABR
degerlendirmesinde uyaran mastoid kemik
iizerine tagla tutturulan kemik vibrator (B-71)
ile  sunuldu. Kemik yolu esiklerin
belirlenmesinde CE Chirp LS (level spesifik)
uyaran kullanildi. Hava yolu isitme esikleri ti¢
uyaran kullanilarak ayr1 ayr1 belirlenmistir.
Hava yolu degerlendirmesinde kullanilan

uyaranlar; CE Chirp LS, 1 kHz CE Chirp LS,
4 kHz CE Chirp LS dir. Hem hava yolu hem
de kemik yolu degerlendirmelerinde alternate
polaritede, 33.1/s uyaran sikliginda, 33-3000
Hz kayitlama filtre bandinda ve 1500-2000
averajlama kullanilarak dalga kaydi alindi.

Calisma grubundaki bireylerin bilateral GBT
oleimii Interacoustics TITAN® Genis Bant
Timpanometre cihazi1 ile 200-(-400) daPa
araliginda yapildi. Olgiimler 226-8000 Hz
frekans aralifin1  kapsayan, 2 milisaniye
durasyonlu, 96 dB peSPL da SBS (Ses basing
seviyesi) siddet diizeyinde ve 21.5 Hz
frekansiyla verilen klik uyaranla
gerceklestirildi. GBT olglimii sirasinda dig
kulak yoluna yerlestirilen uygun prob
vasitasiyla elde edilen veriler analiz igin
Interacoustics firmasi tarafindan olusturulan,
verilerin  sayisal dokiimii ve grafiksel
sunumunu saglayan 6zel bir Microsoft Office
Excel dosyasina aktarildi.

Verilerin degerlendirilmesinde IBM SPSS
Statistics 21.00 paket programi kullanildi.
Stirekli degiskenlerin gruplara gére normal
dagilima uygunlugu Shapiro - Wilk testi ile
degerlendirildi. Normal dagilim gosteren
degiskenlerin gruplara gore
karsilastirilmasinda Student t testi kullanildi.
Normal dagilima uygunluk goéstermeyen
degiskenlerin gruplar arasindaki
karsilastirlmasinda Mann - Whitney U testi
kullanildi. Kategorik degiskenlerin (cinsiyet)
gruplara gore karsilagtirilmasinda Ki-kare
analizi kullanildi.  Istatistiksel anlamlilik
diizeyi p<0.05 olarak kabul edildi.

3. Bulgular

Hasta grubunda 12 (%52.2) erkek, 11 (%47.8)
kadin olmak iizere 23 yarik damak ve/veya
yaritk dudakli olgu mevcuttu. Kontrol
grubunda ise 12 (%52.2) erkek, 11 (%47.8)

kadin olmak {lizere 23 saglikli goniilli
mevcuttu. Her iki grubunu cinsiyet
dagilimlarinin homojen oldugu

gozlenmektedir (p=7). Hasta grubunda en
kiigiik 14 ay, en biiyiik 60 ay olmak {izere
ortalama yas 34.69 + 16.07 ay saptandi.
Kontrol grubunda ise en kiigiik yas 13 ay, en
biiyiik yas 53 ay olmak iizere ortalama yas
35.34+12.17 ay saptandi. Hasta grubundaki
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olgularda yarik damak tiplerine goére 15
olguda izole yarik damak (%65.2), 6 olguda
tek tarafli yarik dudak ve damak (%26.1), 2
olguda ise iki tarafli yarik dudak ve damak
(%8.7) gozlendi. Olgularin 21’inde (%91.3)
gecmiste bir veya birden fazla otitis media
gecirme Oykiisii mevcuttu. izole yarik damag:
olan iki olgunun birinde Pierre Robin
sendromu tanis1 digerinde ise DiGeorge
sendromu tanist konulmustu. Dort (%17.4)
olguda ek olarak kardiyovaskiiler, iiriner,
norolojik ve solunum sistemi ile ilgili
problemler de mevcuttu. Olgularin
ebeveynlerinin  hicbirinde akraba evliligi
Oykiisii saptanmadi. Bes (%21.7) olgunun

soygegmislerinde yarik damak ve/veya yarik
dudak 6ykiisti mevcuttu.

Gebelik oncesi 3 aylik donemde folik asit
kullannminin yarik damak olusum oranini
azalttigr  bilinmektedir. Hasta grubundaki
olgularin annelerinden 18 (%78.3)  inin
gebelik oncesi donemde diizenli olarak folik
asit kullandigi, 5 (%21.7) inin folik asit
kullanmadig1 saptanmuigstir. Gebelik
doneminde toplam 9 (%39.1) annenin yarik
damak ve yarik dudak etiyolojisinden sorumlu
olma ihtimali olan bir ya da daha fazla saglik
sorunu yasadig1 saptanmis ve olasi etiyolojik
nedenleri Tablo 1°de gosterilmistir.

Tablo 1. Hasta grubundaki yarik damak yarik dudakli olgularin olasi etiyolojik nedenleri

Olas1 Etiyolojik Nedenler Olgu sayis1 %
Annenin gebelik dncesi ve gebeligin ilk ii¢ ayinda folik asit kullanmamasi 5 21.7
Soygecmisde yarik damak/dudak oyKkiisii 5 21.7
Gebelikte annede oligohidramnios gelisme dyKkiisii 2 8.7
Gebelikte annenin iist solunum yollar1 enfeksiyonu gecirme oyKkiisii 2 8.7
Gebelikte annenin sigara kullamim oyKkiisii 2 8.7
Gebelikte annede preeklamsi gelisme oyKkiisii 1 43
Gebelikte annede Diyabetes mellitus gelisme oyKkiisii 1 43
Yapilan tamisal hava ve kemik yolu ABR ve gérmemesi nedeniyle koklear implant
GBT testlerine gore hasta grubundaki 9 operasyonu Onerildi. Buna goére hasta
olgunun her iki kulaginda, 1 olgunun sadece grubundaki toplam 46 kulagin 19’unda

sag kulaginda eflizyonlu otitis media ile
uyumlu bulgular saptanmistir. Eflizyonlu
otitis media saptanan toplam 19 kulagin 8’i
¢ok hafif derecede, 7’si hafif derecede, 4’linde
ise orta derecede iletim tipi isitme kaybi
saptandi. Bir olguda ise her iki kulakta ¢ok
ileri derecede sensorinoral tip isitme kaybi
bulundu. Her iki kulagina isitme cihazi
Onerilen ve 0zel egitime yonlendirilen olguya,
takiplerinde isitme cihazindan yeterince yarar

(%41.3) efiizyonlu otitis media, bir olgunun
her iki kulaginda (%4.3) cok ileri derecede
sensOrindral tip isitme kaybi gdzlenmis olup
25 kulak (%54.4) ise saglikli olarak
saptanmigtir.

Hasta ve kontrol grubundaki 23’er olgunun
her iki kulagindaki tanisal hava ve kemik yolu
ABR testinde V. dalgada elde edilen latans
degerleri Tablo 2°de gosterilmistir.
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Tablo 2. Hasta ve kontrol grubundaki olgularin tanisal hava ve kemik yolu ABR testinde V. dalgada elde

edilen latans degerleri.

Ortalama
Uyaranlar Grup Kulak Minimum Maksimum latans Standart P degeri
sayisi (n)  latans degeri latans degeri degerleri (ms) sapma
(ms) (ms)

Kemik Hasta 46 7.80 11.13 9.19 0.71 0.055

Kontrol 46 7,87 10,07 8.94 0.51
Hasta 46 6.93 10.33 8.78 0.76 0.017

1kHz  Kontrol 46 6.33 10.07 8.39 0.76
Hasta 46 7.87 10.67 8.83 0.59 0.718

Hava 4kHz  Kontrol 46 7.33 9.87 8.78 0.62
CE Hasta 46 7.67 10.33 8.77 0.69 0.424

Chirp  Kontrol 46 7.27 9.80 8.67 0.50

LS

KhZ:kilo Hertz, CE-Chirp: uyaran, LS: Level spesifik

Hasta grubunda kemik yolu ABR testinde V.
dalgada elde edilen ortalama latans degerinin
kontrol grubuna gore uzadig1 gézlenmis ancak
istatiksel olarak iki grup arasinda anlamli
farkliik gozlenmemistir (p=0.055). Hasta
grubunda hava yolu ABR testinde 1 kHz uyar1
ile V. dalgada elde edilen ortalama latans
degerinin kontrol grubuna gore uzadig
gozlenmis ve istatiksel olarak da iki grup
arasinda  anlamli  farklilk  gdzlenmistir
(p=0.017). Hasta grubunda hava yolu ABR
testinde 4 kHz ve Chirp uyarimda V. dalgada

elde edilen ortalama latans degerinin kontrol
grubuna gore uzadigi gozlenmis ancak
istatiksel olarak iki grup arasinda anlaml
farklilik g6zlenmemistir (sirasiyla p=0.718,
p=0.424).

Calismamizda tanisal hava ve kemik yolu
ABR testinde esik degerler elde edilirken,
uyaran siddeti yiiksekten alcaga dogru
diigtiriildi. Hasta ve kontrol grubundaki
olgularda V. dalganin elde edildigi esik
degerleri Tablo 3°de belirtilmistir.

Tablo 3. Hasta ve kontrol grubundaki olgularmm hava ve kemik yolu ABR testinde V. dalganin elde

edildigi esik uyaran degerleri.

Minimum Maksimum Ortalama
Uyaranlar Grup Kulak  esik uyaran esik uyaran esik uyaran Standart P degeri
sayisl degeri degeri degeri sapma
(n) (dBnHL) (dBnHL) (dBnHL)
Hasta 46 5.0 20.0 14.67 4.52 0.798
Kemik Kemik Kontrol 46 10.0 20.0 15.0 421
Hasta 46 10.0 100.0 37.71 22.20 0.001
1 kHz Haval  Kontrol 46 10.0 30.0 23.47 5.25
Hava kHz
Hava4  Hasta 46 10.0 90.0 31.08 2233 0.001
4 kHz kHz Kontrol 46 10.0 30.0 16.08 6.40
CE Chirp Hasta 46 10.0 90.0 28.26 20.60 0.001
LS Hava Kontrol 46 10.0 20.0 15.00 4.94
Chirp
KhZ:kilo Hertz, CE-Chirp: uyaran, LS: Level spesifik
Hasta grubunda kemik yolu ABR testinde elde  grubuna kiyasla daha yiiksek oldugu
edilen esik uyaran siddeti ortalamasi kontrol saptanmis olup istatiksel olarak da iki grup
grubuna gore daha diisiik gozlenmis ancak arasinda anlamli  farkliik  gdzlenmistir
istatiksel olarak iki grup arasinda anlamhi  (p=0.001).

farklilik gbzlenmemistir (p=0.798). Hasta
grubunda kullanilan her ii¢ uyaran i¢in hava
yolundan elde edilen V. dalga esigi kontrol

Hasta grubu ve kontrol grubundaki 23’er
olgunun her iki kulagma da GBT testleri
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yapildi. Her iki gruptaki toplam 92 kulagin
GBT test sonuglar1 ayr1 ayr1 degerlendirildi.
Gruplarin  GBT testine gore elde edilen

esdeger kulak kanali hacmi ve rezonans
frekans degerleri Tablo 4’de gosterilmistir.

Tablo 4. Hasta ve kontrol grubundaki olgularin GBT testi ile dlgililen esdeger kulak kanali hacmi ve

rezonans frekans degerleri.

Kulak
Grup sayis1 (n) Minimum Maksimum Ortalama Standart P degeri
sapma
Kulak kanali Hasta 46 0.020 1.800 0.752 0.277 0.812
hacmi (ml) Kontrol 46 0.320 1.400 0.760 0.264
Rezonans Hasta 46 238.00 1475.00 811.93 284.03 0.721
frekansi (Hz)  Kontrol 46 272.00 1615.00 836.26 362.19

Hasta grubundaki 46 kulagin esdeger kulak
kanal1 hacmi ortalama 0.752+0.277 ml,
kontrol grubunda ise ortalama 0.760+0.264 ml
olarak saptanmustir. Her iki grupta ortalama
esdeger kulak kanali hacminin birbirine yakin
oldugu gozlenmis olup istatiksel olarak da iki
grup arasinda anlamli farklilik gézlenmemistir
(p= 0.812). Benzer sekilde hasta grubunun

rezonans frekans degerlerinin kontrol
grubunun rezonans frekans degerlerine gore
daha diisiik oldugu gézlenmis ancak istatiksel
olarak iki grup arasinda anlamli farklilik
gozlenmemistir (p=0.721).

Genis bant timpanometri testinde elde edilen
tepe  basmng  degerleri  Tablo  5°de
gosterilmistir.

Tablo 5. Hasta ve kontrol grubundaki olgularin GBT testi ile dl¢iilen negatif timpanogram tepe basinglari

ve pozitif timpanogram tepe basing degerleri

Grup Kulak Minimum Maksimum Ortalama Standart P degeri
sayisi (n) sapma
Pozitif tepe Hasta 19 4.0 156 62.84 43.49 0.001
basinci Kontrol 19 1.0 93.0 20.26 22.02
(daPa)
Negatif Hasta 27 -299.00 -6.0 -139.70 95.09 p<0.001
tepe basinci Kontrol 27 -85.00 -1.0 -30.48 21.12
(daPa)
Hasta grubundaki 19 kulagin GBT testi ile gozlenmistir (p<0.00l). Hasta grubunun

Olciilen pozitif timpanogram tepe basing
degerleri ortalama 62.84+43.49 daPa, kontrol
grubunda ise ortalama 20.26+22.02 daPa
olarak saptanmistir. Hasta grubunun ortalama
pozitif timpanogram tepe basing degerleri
kontrol grubunun ortalama pozitif
timpanogram tepe basing degerlerine gore
daha yiiksek gozlenmis olup istatiksel olarak
da iki grup arasinda anlamh farklilik

ortalama negatif timpanogram tepe basing
degerleri kontrol grubunun ortalama negatif
timpanogram tepe basing degerlerine gore
daha diistik gozlenmis olup istatiksel olarak da
iki  grup arasinda anlamh  farklilik
gozlenmistir (p<0.001).

GBT testinde farkli frekanslarda elde edilen
basingli absorbans degerleri Tablo 6’da
belirtilmistir.
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Tablo 6. Hasta ve kontrol grubundaki olgularin GBT testi ile 6l¢iilen basingli absorbans degerleri.

Absorbans Grup Kulak Minimum Maksimum Ortalama Standart sapma P degeri
Frekansi sayisi (n)
226 Hz Hasta 46 0.00 0.18 0.04 0.04 <0.001
Kontrol 46 0.01 0.52 0.15 0.12
1000 Hz Hasta 46 0.07 0.84 0.34 0.19 <0.001
Kontrol 46 0.16 0.79 0.52 0.17
2000 Hz Hasta 46 0.04 0.96 0.49 0.26 <0.001
Kontrol 46 0.12 0.99 0.69 0.18
4000 Hz Hasta 46 0.10 0.99 0.65 0.21 0.343
Kontrol 46 0.10 0.99 0.67 0.26
8000 Hz Hasta 46 0.00 0.46 0.06 0.11 <0.001
Kontrol 46 0.14 0.97 0.41 0.22

Kontrol grubunda 4000 Hz disindaki 226 Hz,
1000 Hz, 2000 Hz ve 8000 Hz de elde edilen
basingli absorbans degerleri, hasta grubundaki
ayni absorbans frekansinda elde edilen
basingli absorbans degerlerine gore daha
yiiksek oldugu gozlenmis ve her frekansta
istatiksel olarak da iki grup arasmda anlamh
farklilik  oldugu goézlenmistir (p<0.001).
Kontrol grubunda 4000 Hz de elde edilen
basingli absorbans degerleri ile hasta
grubunda 4000 Hz de elde edilen basingh
absorbans  degerlerinin  benzer  oldugu
gozlenmis ve istatiksel olarak da iki grup
arasinda anlaml farklilik gozlenmemistir
(p=0.343).

4. Tartisma

Yarik damak ve otitis media arasindaki iligki
1800’11 yillardan beri bilinmektedir (3,4).
Yaritk damak ve/veya dudakla dogan
cocuklarda, = Eustachi  tipiniin  islev
bozuklugundan dolay1 efiizyonlu otitis media
prevelans1 yiiksektir (5). Damak yarigi
onarimi dncesinde yarik damak yarik dudakli
bebeklerin  %88-99' unda efiizyonlu otitis
media (EOM) goriilmektedir (5,6). Yarik
damak  onarmmi  sonrasinda  olgularin
%350’sinin Ostaki tiipli disfonksiyonu normale
donmekte (1) ve yarik damak onarim
sonrasinda EOM bir miktar iyilesmektedir
(10). Caligmamizda opere yarik damakli 23
olgudan olusan hasta grubunda efiizyonlu
otitis media siklig1 %41.3 olarak saptanmustir.

Viswanathan ve ark. (8) ortalama yasin erkek
bebeklerde 48.5 giin, kiz bebeklerde 43 giin
oldugu opere olmamis 90 yarik damakli
ve/veya yarik dudakli olgu ile yaptiklan

calismada, 74 (%82) olguda isitme kayb1
saptamiglar, bunlarin 66’sin1 iletim tipi igitme
kayb1, 7’sini mikst tip isitme kayb1 ve 1’ini ise
sensOrindral tip isitme kaybi1 oldugunu
bildirmislerdir. Calismamizda opere yarik
damakli 23 olgudan olusan hasta grubunda; 9
olgunun her iki kulaginda, 1 olgunun ise
sadece sag kulaginda eflizyonlu otitis media
saptanmustir (%41.3). Her iki kulaginda EOM
saptanan olgularin 5’1 izole yarik damak, 3’
iki tarafli yarik damak yarik dudak ve 1’1 ise
tek tarafli yarik damak yarik dudakti. Sag
kulaginda EOM saptanan olguda ise tek tarafli
yaritk damak yarik dudakti. Eflizyonlu otitis
media saptanan toplam 19 kulagin 8’i ¢ok
hafif derecede, 7’si hafif derecede, 4’linde ise
orta derecede iletim tipi isitme kaybi tanisi
konurken yirmi bes (%54.4) kulak ise saglikli
olarak saptanmigtir.

Yarik damak yarik dudakli yetiskinlerde kalici
iletim tipi isitme kaybinin tahmini insidansi
ise %50°dir (8,10). Goudy ve ark. (1) damak
onarim zamaninin ortalama 16 ay oldugu,
ortalama yasin 19 yil oldugu, opere yarik
damakli 101 olgunun uzun dénem sonuglarini
degerlendirdikleri g¢alismalarinda, iletim tipi
isitme kaybinin olgularin %27.7’sinde devam

ettigini, olgularin %47.5’inde hi¢
goriilmedigini ve %27.7’sinde tedaviyle
diizeldigini  belirtmislerdir. Bu bilgilerin

1518inda hastalarin anne ve babalar1 uzun
donem takibin gerekliligi ve 6nemi konusunda
bilgilendirilmistir.

Sundman ve ark. (5) ortalama yasin 65 giin
oldugu, ek hastaliklar1 olmayan, sensorindral
tip isitme kayipli olgularin c¢alisma disi
birakildig1 caligmalarinda 50 yarik damakli
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ve/veya yarik dudakli opere olmamis olguda
tanisal ABR testinde; hava yolu ortalama
uyarilma esik degerleri ortalama 40.1 dBnHL
olan iletim tipi isitme kaybi1 saptanmustir.
Viswanathan ve ark. (8) ortalama yasin
erkeklerde 48.5 giin, kadinlarda 43 giin
oldugu 90 yarik damakli ve/veya yarik
dudakli olguda yaptiklari ¢aligmada ABR testi
ile; hava yolu ortalama uyarilma esik degerleri
sag kulak i¢in 40 dBnHL, sol kulak i¢in 39.7
dBnHL olarak bulunurken kemik yolu
ortalama uyarilma esik degerlerini sag kulak
i¢in 18.9 dBnHL, sol kulak i¢in 18.1 dBnHL
olarak saptanmistir. Andrews ve ark. (10)
ortalama yasin 3 ay oldugu yarik damakli 40
olguluk calismalarinda tanisal ABR testinde;
hava yolu ortalama uyarilma esik degerlerini
sag kulak i¢in 49 dBnHL, sol kulak igin 53
dBnHL olarak, kemik yolu ortalama uyarilma
esik degerlerini 26 dBnHL (0-55 dBnHL)
olarak bulunmustur. Calismamizda yarik
damakli hasta grubunda 46 kulagin kemik
yolu ABR testinde V. dalganm elde edildigi
esik uyaran siddetleri en diisiik 5.0 dBnHL, en
yiiksek 20.0 dBnHL olmak {izere ortalama
14.67+4.52 dBnHL olarak saptanmistir.
Kontrol grubunda 46 kulagin kemik yolu
ABR testinde V. dalganin elde edildigi esik
uyaran siddetleri ortalamasi ise 15.0+4.21
dBnHL olarak saptanmistir. Hasta grubunda
kemik yolu ABR testinde V. dalganin
gozlendigi esik uyaran siddeti ortalamasi
kontrol grubuna gore daha diisiik gozlenmis
ancak istatiksel olarak iki grup arasinda
anlamli farklilik goézlenmemistir (p=0.798).
Hasta grubundaki 46 kulagin; hava yolu ABR
testinde 1 kHz ile V. dalganin elde edildigi
esik uyaran siddetleri ortalamasi 37.71£22.20
dBnHL (10-100), hava yolu ABR testinde 4
kHz ile V. dalganin elde edildigi esik uyaran
siddetleri ortalamasi 31.08+22.33 dBnHL (10
- 90), hava yolu ABR chirp ile V. dalganin
elde edildigi esik uyaran siddetleri ortalamasi
28.26+20.60 dBnHL (10 - 90) olarak
saptanmistir. Kontrol grubundaki 46 kulagin;
hava yolu ABR testinde 1 kHz ile V. dalganin
elde edildigi esik uyaran siddetleri ortalama
23.47+5.25 dBnHL (10 - 30), hava yolu ABR
testinde 4 kHz ile V. dalganin elde edildigi
esik uyaran siddetleri ortalamasi 16.08+6.40
dBnHL (10 - 30), hava yolu ABR testinde
chirp ile V. dalganin elde edildigi esik uyaran
siddetleri ortalamas1 15.00+4.94 dBnHL (10 -
20) olarak saptanmistir. Her iki grubun hava

yolu ABR esikleri karsilastirildiginda
istatiksel olarak anlamli farklilik gézlenmistir
(p=0.001).

Literatiirdeki caligmalarda elde edilen isitme
esik degerlerine gore c¢aligmamizda isitme
esikleri daha iyi bulunmustur. Bunun nedeni
caligmamiza dahil edilen hastalarin daha
bliyiik yasta olmast ve tim hastalarin

postoperatif ~ donemde degerlendirilmig
olmasimna baghh EOM atak sikhigmin
azalmasidir. Ingilizce literatiirde

caligmamizda aldigimiz benzer yas grubunda
basarili yartk damak operasyonu gegirmis
cocuklardaki isitme degerlendirilmesine dair
bir literatiir bulunamamistir. Bu konuda
yapilan tiim ¢alismalar daha biiyiik yasta hasta
grubunu icermektedir. Flynn ve ark. (11) yas
araliginin 21-30 yil oldugu, tek tarafli yarik
damak ve yarik dudak nedenli opere olmus 26
olguya, pure tone odyometri testi yaptiklari
caligmalarinda; 4 olguda (%15.4) EOM
saptamiglardir. Calismamizdaki olgularda
bulunan igitme esikleri literatiire gore daha iyi
bulunmasina ragmen sensorinoral isitme kaybi
saptanan  bir  hasta  diginda  diger
hastalarimizda da halen devam eden iletim tipi
isitme kayb1 ve elde edilen kemik yolu
esiklerine gore kismen azalan kemik yolu
esikleri bu hastalarin dil ve konusma geligimi
acisinda yakin takiplerinin yapilmasini gerekli
kilmaktadir.

Yarik damak yarik dudakli olgularda tek
bagma veya iletim tipi isitme kaybina eslik
eden sensOrindral tip isitme kayiplarina da
rastlanmaktadir ~ (12).  Yank  damakl
cocuklarda goézlenen sensdrinodral tip isitme
kayb1  oranlar1 literatiirdeki  kullanilan
tamimlara ve degerlendirme yOntemlerine
baglh olarak %5'e kadar ¢ikmaktadir (8,10).
Jordan ve ark. (13) 89 olguluk ¢aligmalarinda;
ek hastaligt olmayan yarik damakh
yenidoganlarda ¢ok sik iletim tipi isitme kaybi
ve cok diisiik oranda sensorinéral tip isitme
kaybt  saptamislardir. Aym1  ¢alismada
komorbit hastaliklar1 olmayan yarik damakli
cocuklarin higbirinde kalici iletim tipi isitme
kaybina rastlamamuglardir. Ayrica ek hastalig
olmayan yarik damakli olgularda sensorindral
tip isitme kayb1 orani ¢ok diisiik oldugundan
orta kulak problemi nedeniyle YDIiT‘indan
kalan bebeklerde tamisal ABR testinin
ventilasyon tiipii (VT ) tatbik edildikten sonra
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yapilabilecegini belirtmislerdir. Caligmamizda
sensorindral tip isitme kaybi sadece 1 (%4.3)
olguda saptanmis olup bu olguda Pierre Robin
Sendromu mevcuttu. Klinigimizde YDIT
diizenli olarak yapilmaktadir. Yarik damakli
olgular, ek orta kulak problemleri nedeniyle,
siklikla taramadan kalmasina ragmen, biz de
calismamizin sonucu yaninda literatiirde
belirtildigi gibi bu ¢ocuklarda komorbit
hastalik yok ise, tanisal ABR testinin yapilma
zamanlamasinin ilk 6 ayda olmas1 kosuluyla
VT tatbiki sonrasina ertelenmesi fikrine
katilmaktayiz. Ancak 6 ay1 gegen yarik
damakli olgularda orta kulak problemi sebat
ediyorsa, dil gelisimi acisindan kritik siire¢ de
dikkate almarak, genel anestezi altinda
miringotomi ve/veya VT tatbiki uygulanmali
ve aym seansta tanisal ABR testi de
yapilmalidir. Bu sayede taminin erken
konularak tedavinin de erken ddonemde
baglanmasi saglanmalidir.

Genig bant timpanometri, orta kulagin
degerlendirilmesi igin yeni bir yoOntemdir.
Genis frekans araliginda klik uyar ile dl¢iim
yapan GBT testi tek oOl¢iimde orta kulak
fonksiyonu hakkinda klasik timpanometriye
gore klinisyene daha fazla bilgi saglamakta ve
farkli orta kulak patolojilerinin tanisina
yardime1 olmaktadir. Ayrica bu test, klasik
timpanometriye kiyasla, iletim tipi isitme
kaybinda daha hassas sonuclar verebilir (14).
GBT yetiskinlerde 10 kHz, bebeklerde 20
kHz'lik bir frekansa kadar immitansa dayali
degerlendirme yapabilmektedir (15). Genis
Bant Timpanometri testi ile esdeger kulak
kanal hacmi degerlendirilebilir. Caligmamizda
ortalama yasin 34.6+16.07 ay oldugu hasta
grubunda esdeger kulak kanali hacmi
ortalama 0.752+0.277 ml, ortalama yasin
35.34+12.17 ay oldugu kontrol grubunda ise
0.760+£0.264 ml olarak saptanmistir. Yas ve
cinsiyet dagilimlar1 benzer olan her iki grupta
ortalama esdeger kulak kanali hacminin
birbirine yakin oldugu gdzlenmis olup,
istatiksel olarak da iki grup arasinda anlamh
farklilk gézlenmemistir (p=0.812). iki grup
arasinda farklilik olmamasi ¢alismadaki higbir
cocugun kulak zarinda ileri derecede
retraksiyon veya perforasyon olmamasina
bagl olabilir. Kontrol grubundan elde edilen
normatif degerler kullanilarak yarik damakli

cocuklarin kulak zar1 degisikliklerinin takibi
yapilabilir. Bu sayede kulak zarinda ileri
derecede  retraksiyon = veya  adezyon
gelismeden GBT testi ile tan1 konulabilir.

Calismamizda hasta grubundaki 19 kulagin
GBT testi ile Olciilen pozitif timpanogram
tepe basing degerleri ortalamasi 62.84+43.49
daPa, kontrol grubundaki 19 kulagim GBT
testi ile olgiilen pozitif timpanogram tepe
basing degerleri ortalamasi 20.26+£22.02 daPa
olarak saptanmustir. Caligmamizda hasta
grubundaki 27 kulagin GBT testi ile Ol¢iilen
negatif timpanogram tepe basing degerleri
ortalamasi  -139.70+95.09 daPa, kontrol
grubundaki 27 kulagin GBT testi ile Ol¢iilen
negatif timpanogram tepe basing degerleri
ortalamas1 ise -0.48+21.12 daPa olarak
saptanmistir.  Her iki grup  arasinda
timpanogram tepe basing degerleri istatistiksel
olarak da farkli saptanmistir (p<<0.001).
Literatiirde yarik damak-yarik dudakli hasta
grubunda GBT ile yapilmis ¢alisma sayisi ¢ok
azdir (6). Hunter ve ark. (6) yas araliginin 9
hafta ila 2 yil oldugu, 17 yarik damak yarik
dudakl1 olguda yaptiklar1 ¢alismada GBT’nin
Otoakustik Emisyon (OAE) ile birlikte
kullanilmasiin ~ YDiT’nda daha yararh
oldugunu belirtmislerdir. Calismamizda da
elde edilen sonuglar dikkate alindiginda yarik
damakl1 ¢ocuklarin YDIT’nda OAE ve klasik
timpanometri yaninda GBT’nin de rutine
girmesini dnermekteyiz.

Rezonans Frekansindaki degisiklikler igitme
sisteminin iletim mekanizmasindaki
degisikliklerle paraleldir (14). Rezonans
Frekans1 EOM, atelektazik kulak zar,
kemik¢ik zincir devam bozuklugu, genis
vestibuler aquaduktta azalirken; otoskleroz,
kemikgik fiksasyonu, romatoid artrit, juvenil
romatoid artritte artmaktadir (16). Ozgiir ve

ark. (14) Tirk toplumunda farkli yas
gruplarinda saglikli bireylerde GBT normatif
verilerini cikarmay1 amagcladiklar

calismalarinda; 1 ay-2 yas grubunda ortalama
RF degerleri sag kulak i¢in 706.6 Hz (240-
1677), sol kulak i¢in 784.0 Hz (252-2986)
olarak bildirilmistir. Ayn1 ¢aligmada 2-20 yas
grubunda ise ortalama RF degerleri; sag kulak
icin 1036.0 Hz (178-3566), sol kulak igin
1184.0 Hz (558-3451) olarak bildirilmistir.
Calismamizda RF degerleri hasta grubunda
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ortalama 811.93+284.03 Hz (238.0-1475.0
Hz) olarak, kontrol grubunda ise ortalama
836.26+362.19 Hz (272.0-1615.0 Hz) olarak
saptanmustir.  Hasta  grubunun  rezonans
frekans  degerlerinin  kontrol  grubunun
rezonans frekans degerlerine gore daha diisiik
oldugu gozlenmis ancak istatiksel olarak iki
grup arasinda anlamli farklilik gézlenmemistir
(p=0.721). Calismamizda Rezonans
frekansindaki azalma yarik damagin basarili
sekilde rekonstriikte edilmesine ragmen kulak
zar1 ve orta kulaktaki rezidiiel patolojilere
bagli olabilir. Bu sonuca gore yank
damak/yarik dudakli ¢cocuklar esas patolojileri
(yarik damak yarik dudak) agisindan takipten
ciksalar dahi kulak zar ve orta kulak
patolojileri acgismdan uzun donem takip
edilmelidir.

Ayrica tedavi edilmemis EOM’nin uzun
donem komplikasyonlar1 arasinda adezyon ve
kolesteatom da mevcuttur (10). Goudy ve ark.
(1) ortalama yasin 19 oldugu opere edilmis
yartk damakli 101 vakalik serilerinde %5.9
oraninda kolesteatoma bildirmislerdir. Méller
113 olguluk ¢aligmasinda kolesteatom oranini
%1 olarak bildirmistir (17). Imbery ve ark.
(18) 352 olguluk caligmalarinda kolesteatom
oranini  %1.1 olarak bildirmigtir. Aym
calismada kolesteatom insidansi ile uygulanan
VT sayist arasinda istatistiksel olarak
anlamsiz sonu¢ saptanmis. Calismamizda
hicbir olguda kolesteatom saptanmamustir.
Bunun en 6nemli nedeni olgularin hentiz takip
sirelerinin  kisa olmasidir.  Literatiirdeki
kolesteatom riski oranlar1 nedeniyle yarik
damak ve/veya yarik dudakli olgularda yasam
boyu otolojik takibin gerekli oldugunu
disiinmekteyiz  ve bu  konuda aile
bilgilendirilmesi yapilmalidir.

Genis Bant Timpanometri testinde 226 Hz,
1000 Hz, 2000 Hz ve 8000 Hz de elde edilen
basingli absorbans degerlerinde istatiksel
olarak da iki grup arasinda anlamli farklilik
oldugu gozlenmistir (p<0.001). Buna karsin
4000 Hz de elde edilen basingli absorbans
degerlerinin ise her iki grupta benzer oldugu
gbzlenmis ve istatiksel olarak da iki grup
arasinda anlaml farklilik gozlenmemistir
(p=0.343). Hunter ve ark. (6) yas araliginin 9
hafta-2 yil oldugu, daha onceden hi¢ VT
tatbiki yapilmamis 17 yarik damakli olgudan
olugsan caligmalarinda; %82 kulakta (28/34)
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genis bant reflektans degerlerini anormal
olarak bildirmiglerdir. Ancak ¢aligmamiz
yarik damak/yarik dudak tamir edilmesinden
sonra yapildig1 i¢in anormal absorbans degeri
olgularin sadece %41’inde saptanmistir.

Bu c¢alismada yarik damak/yarik dudak
patolojisi bagarili sekilde rekonstriikte edilmis
¢ocuklarda yapilmis olmasina ragmen tanisal
ABR testi ile iletim tipi isitme kayb1 yaninda
genis band timpanogram tepe basinct ve
basinghi absorbans frekans parametrelerinde
ayni yas grubundaki kontrol grubuna gore
patolojik bulgular saptanmis, efiizyonlu otitis
media saptanan toplam 19 kulagin 8’1 ¢ok
hafif derecede, 7’si hafif derecede, 4’linde ise
orta derecede iletim tipi isitme kaybi
saptanmistir. Iletim tipi isitme kayrplart
sensorindral igitme kayiplar1 kadar olmasa da
cocuklarin dil gelisimi yaninda, sosyal ve
psikolojik gelisimlerini de etkileyebilen bir
problemdir ve tedavi edilmelidir. Iletim tipi
isitme kayiplarinin tedavisinde tiim diinyada
en sik kullanilan yontem VT tatbikidir. Yarik
damakli cocuklarda da VT tatbiki isitme
tizerine olumlu etkiler saglamaktadir (1).
Efilizyonlu otitis media tedavisinde uygulanan
VT tatbiki isitme esiklerini 20-30 dBnHL
diizeltmektedir (10). Hem EOM’nin uzun
donem komplikasyonlarini azaltmak, hem de
isitme kaybinin konusma ve dil gelisimi
tizerindeki olumsuz sonuglarini dnlemek igin
VT tatbikinin yarik damakli hasta grubunda
erken donemde, hatta proflaktik olarak
yapilmasi dnerilmistir (10). Goudy ve ark. (1)
ortalama yasin 19 yil oldugu opere yarik
damakli 101 vakalik ¢alismalarinda olgulara
ortalama 3.1 kez VT tatbiki uygulanmistir.
Dort ve tizerinde VT uygulanan uygulanan
olgularin iletim tipi isitme kaybi agisindan
daha yiiksek risk altinda  oldugunu
belirtmiglerdir (1). Szabo ve ark. (4)
dogumdan 5 yasia kadar takip ettikleri 86
olguluk ¢aligmalarinda yarik damakli olgulara
ortalama 1.7 kez (0-6) bilateral VT tatbiki
uygulamislardir. Sadece iki olguya VT tatbiki
uygulamamuslardir. Imbery ve ark. (18)
ortalama takip siiresinin 50.3 ay oldugu 352
olguluk ¢aligmalarinda yarik damakli olgulara
ortalama 2.93 kez VT tatbiki uygulamiglardir.
Caligmamizda hasta grubundaki olgulara her
iki kulaga VT tatbiki ortalamamiz 1.2 (1-3)
olarak hesaplanmistir. Calismamizda VT
uygulama ortalamasinin literatiire gore diisiik
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olmasinin  nedeni hasta grubundaki
olgularimizin ortalama yasimin daha diisiik
olmas1 olabilir. Yukarida da belirtildigi gibi
yarik damak/yarik dudakli ¢ocuklarin uzun
donem takibi sarttir, ancak tilkemizdeki saglik
uygulamasina gore, asil problem olan yarik
damak/yarik dudak tedavi edildikten sonra
hastalar siklikla aile hekimine basvurmakta ve
kulak patolojileri atlanabilmektedir. Buna
gore uzun doénem takiplerinin gerekliligi
konusunda aileler yaninda birinci basamak

hekimleri ve yarik damak yarik dudak
operasyonlarmin gergeklestiren Plastik ve
Rekonstriiktif Cerrahi uzmanlarinin
bilgilendirilmesi  ¢ocuklarin  sosyal ve

psikolojik gelisiminin normal seyri agisindan
¢ok onemlidir.

Calismamizda yarik damak yarik dudak
rekonstriiksiyonu 6ncesi tiim bebeklere YDIT
yapilmasina ragmen detayl isitme
degerlendirilmesi mevcut degildir. Bunun en
biliyilk nedeni yarik damak/yarik dudak ve
buna bagli emme, beslenme ya da eslik eden
problemlerin isitme problemlerine gore daha
gorlinliir bir problem olmasi nedeniyle
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ailelerin ve saglik profesyonellerinin bu
konulara odaklanmasi ve tarama sonrasi
isitme degerlendirilmesinin ileri tarihlere
ertelenebilmesidir. Cesitli sistemlerin
etkilenebildigi bir hastalik olan yarik
damak/yarik dudak patolojisinde
multidisipliner yaklasim sarttir.

Sonug olarak yarik damak onarim operasyonu
sonrasinda bile %41 gibi yliksek oranlarda
efiizyonlu otitis media sikligi olmasi, bu
olgularin uzun doénem kulak burun bogaz
hekimince takibinin gereklili§ini ortaya
koymaktadir.  Yank  damakla  dogan
yenidoganlara 6zellikle ek problemleri varsa
erken donemde isitme kaybi tanis1 veya
ekartasyonu i¢in miringotomi ve/veya VT
tatbiki  yapilarak  tamisal ABR  testi
yapilmalidir. Bu olgularda orta kulak
degerlerini GBT ile yapmak pek ¢ok bulgunun
aciga ¢ikmasina yardimei olacaktir.

Ayrica cesitli sistemlerin etkilenebildigi bir
hastalik olmas1 sebebiyle yarik damakl
olgularda  multidisipliner yaklasim ¢ok
onemlidir ve bu ac¢idan ilgili branglarla is
birligi halinde olunmas1 gerekmektedir.
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Hiperkalemi, yasamu tehdit edici sonuglara yol agabilen 6nemli bir elektrolit bozuklugudur. Hiperkalemi siklig1 ve nedenleri ¢alisilan po-
pulasyona gore degismektedir. Baglica risk faktorleri renal yetmezlik, diyabetes mellitus (DM) ve anjiyotensin déniistiiriicii enzim (ACE)
inhibitéri gibi ilaglarin kullanimidir. Sistemik lupus eritematozus (SLE) seyrinde hiperkalemi nedenleri simdiye kadar aragtirilmamustir.
Amacimiz, SLE’li hastalarda hiperkalemi nedenlerini ayrintili olarak ortaya koymak ve hiperkalemik renal tubuler asidoz (RTA) tip 4
sikligini belirlemekti. Ocak 2010-$ubat 2020 yillar1 arasinda Romatoloji béliimiinde SLE tanisi ile takip edilen ve potasyum diizeyi >5.5
mEq/L (hiperkalemi) olan hastalar belirlendi. Hiperkalemi saptanan hastalarin klinik ve laboratuvar bulgular1 dosyalarindan ve dijital
kayit sisteminden retrospektif olarak tarandi. SLE dis1 tanisi olanlar, hiperkalemisi olmayan hastalar ¢alisma dis1 birakildi. Hiperkalemi
nedenleri renal hasar/yetmezlik [akut bobrek hasari, kronik bobrek hastaligi (KBH)], ilaglar, hormonal nedenler (Addison hastaligs, tip 4
RTA), psédohemoliz ve diger olarak siniflandirildi. Hiperkalemi saptanan 35 SLE’li hastanin yas ortalamasi 40.1+16.9 yil iken hastalarin
%85.7’si kadind1. Hastalarin %57.1’inde (n=20) lupus nefriti vardi. En sik goriilen renal tutulum tipi %68.7 (11/16) ile simif 4 lupus nefriti
idi. Hiperkalemi saptandig1 siradaki SLE hastalik siiresi ortalamasi 5.2+5.52 yil, hastalik aktivasyon indeksi-SLEDAI ortalama 19.8+13.4 idi.
Potasyum ortalamas1 6.6 +1.08 mEq/L idi. En sik hiperkalemi nedeni %45.7 (n=16) ile renal hasar/hastalik iken bunu %25.7 ile ilag kullani-
mu izlemisti. 2 (%5) hastada hiperkalemi RTA tip 4e baglanmust1. Gruplar hiperkalemi nedenlerine gore klinik ve laboratuvar parametreleri
agisindan kargilagtirildiginda renal hasar/hastalii grubunda kreatin yiiksekligi daha fazla idi (p<0.001). SLE seyrinde hiperkalemi, genel
toplumda goriildiigii gibi en ok renal hasara/hastaliga bagli olarak ortaya ¢ikmaktadir. Bunun yaninda RTA tip 4 de hiperkaleminin 6nemli
bir nedenidir. Hiperkalemisi olan SLE’li hastalar sik goriilen hiperkalemi nedenleri dislandiktan sonra veya direngli hiperkalemi varliginda
hiperkalemik RTA tip 4 agisindan da arastirilmalidur.

Anahtar Kelimeler: Sistemik Lupus Eritematozus; Hiperkalemi; Hiperpotasemi; Renal Tubuler Asidoz

Abstract

Hyperkalemia is a major electrolyte disturbance with potentially life-threatening consequences. Varying prevalence and causes of hyperka-
lemia have been reported for study populations. Primary risk factors include renal insufficiency, diabetes mellitus (DM) and use of certain
medication such as angiotensin converting enzyme (ACE) inhibitors. So far, causes of hyperkalemia in systemic lupus erythematosus (SLE)
have not been investigated. Our aim here is to elaborate the causes underlying hyperkalemia and to determine the prevalence of hyperkale-
mic Type 4 renal tubular acidosis (RTA) in SLE patients. Among the patients followed up at the Department of Rheumatology due to SLE
between January 2010 and February 2020, those with a potassium level of >5.5 mEq/L (hyperkalemia) were identified. For hyperkalemia
patients, patient charts and digital record system were retrospectively searched for clinical and laboratory findings. Those with a non-SLE
diagnosis and without hyperkalemia were excluded. Causes of hyperkalemia were classified as renal failure/insufficiency [acute kidney
injury, chronic kidney disease (CKD)], medication, hormonal reasons (Addison’s disease, Type 4 RTA), pseudo-hemolysis, and others.
Hyperkalemia was identified in 35 SLE patients, who were 40.1+16.9 years old, on average, and 85.7% of them were female. In 57.1% of the
patients (n=20) lupus nephritis was identified. The most common type of renal involvement was Class IV lupus nephritis, at a rate of 68.7%
(11/16). At the time of hyperkalemia diagnosis, mean duration of SLE disease was 5.2+5.52 years and mean SLE disease activation index
(SLEDAI) was 19.8+13.4. Mean potassium level was 6.6 +1.08 mEq/L. Metabolic acidosis was detected in 40% of the patients. The most
common cause of hyperkalemia was renal failure/disease in 45.7% (n=16), followed by use of medication in 25.7%. In two (5%) patients hy-
perkalemia was attributed to Type 4 RTA. When patient subsets were compared by their causes of hyperkalemia for clinical and laboratory
parameters, subset of renal failure/disease has a higher level of creatinine (p<0.001), but there was no difference in other parameters. In line
with its occurrence in general population, hyperkalemia in SLE most often occurs due to renal failure/disease. In addition, Type 4 RTA is an
important reason for hyperkalemia. SLE patients presenting with hyperkalemia should also be queried for hyperkalemic Type 4 RTA, once
the common causes for hyperkalemia are ruled out or in the event of persistent hyperkalemia.

Keywords: Systemic Lupus Erythematosus; Hyperkalemia; Hyperpotassemia; Renal Tubular Acidosis
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SLE’de Hiperkalemi

1. Giris

Sistemik lupus eritematozus (SLE), cilt,
eklemler, merkezi sinir sistemi ve bobrekler
dahil olmak iizere birgok organi etkileyebilen
sistemik otoimmiin bir hastaliktir. Kadinlarda
erkeklere gore daha sik goriiliir ve kadin/erkek
orani, ergenlik ile menopoz arasinda yaklasik
9/1°dir (1). Lupus nefriti (LN), SLE’nin en
siddetli organ tutulumlarindan  biridir.
Hastalik patogenezi hakkinda artan bilgiye ve
tyilestirilmis tedavi segeneklerine ragmen LN,
SLE'li hastalarda onemli bir morbidite ve
6lim nedeni olmaya devam etmektedir. SLE
tanisindan sonraki 10 yil icinde, LN'i
hastalarin  %5-20'sinde son donem bdbrek
hastaligi gelisir. LN’li hastalarda
antiproteiniirik  etkisi nedeniyle ve kan
basincin1  kontrol etmek amaciyla renin
anjiotensin aldosteron sistemi (RAAS) blokaj1
onerilmektedir (2). Hiperkalemi, RAAS
blokerlerinin 6nemli yan etkilerinden biridir
(3). Hastanede yatan hastalarin yaklasik %1-
10’unda hiperkalemi saptandigi bildirilmistir
(4.). Hiperkalemi artmig oOlim riski ile
iligkilidir ve bu durum hiperkalemiye bagh
kardiyak aritmi ile aciklanabilir.
Hiperkaleminin baglica risk faktorlerini
bobrek yetmezligi ve distal nefronda
potasyum atiliminda edinilmis veya kalitsal
kusurlar olusturur. Hiperkalemi i¢in diger risk
faktorleri arasinda diyabetes mellitus (DM),
anjiyotensin  doniistiriicii  enzim (ACE)
inhibitorii, anjiyotensin reseptdr blokerleri
(ARB) veya potasyum tutucu diiretiklerin
kullanimu yer alir (5).

SLE’de hiperkalemi 6zellikle renal yetmezlik
seyrinde beklense de nadiren SLE iligkili
hiperkalemik renal tubuler asidoz (RTA)
tamimlanmigtir  (6). Bildigimiz kadariyla
SLE’de hiperkaleminin ayrmtili nedenleri
simdiye kadar irdelenmemistir. Sadece bir
calismada direngli hiperkalemisi olan 5
hastada hiporeninemik hipoaldosteronizm
arastirilmistir. Diger nedenler ile ilgili bilgi
verilmemistir (7).

Amacimiz, SLE’li hastalarda hiperkalemi
nedenlerini ayrintili olarak ortaya koymak ve
hiperkalemik RTA tip 4 sikligini belirlemekti.
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2. Gereg¢ ve Yontem
Hasta secimi

Eskisehir  Osmangazi  Universitesi  Tip
Fakiiltesi I¢ Hastaliklar;, Romatoloji Bilim
Dali'nda Ocak 2010-Subat 2020 yillan
arasinda SLE tamnisi ile takip edilen hastalar
SLE ICD kodu kullanilarak belirlendi.
Hiperkalemi, potasyum diizeyi >5.5 mEq/L
olarak kabul edildi (8). SLE icin 1997
Amerikan  Romatoloji  Dernegi  (ACR)
siniflandirma kriterlerini (9) karsilayan ve en
az bir Ol¢iimde hiperkalemi saptanan
hastalarin  klinik ve laboratuvar verileri
dosyalarindan ve dijital kayit sisteminden
retrospektif olarak tarandi. SLE digt tanisi
olanlar ve hiperkalemisi olmayan hastalar
calisma dis1 birakildi.

Caligma icin Eskisehir Osmangazi
Universitesi  Girisimsel Olmayan  Klinik
Aragtirmalar Etik Kurulundan 03.11.2020
tarih ve 21 sayili karar1 ile etik onay1
almmustir.

Klinik ve Laboratuvar Degerlendirmeler

Hastalarin takip dosyalarindan ve dijital
kayitlarindan klinik bulgulari, laboratuvar
sonuglar1 ve renal biyopsiye ait histopatolojik
sonuglart tarandi. SLE’li hastalarin kiimiilatif
organ tutulumlart ve klinik bulgulari, aldiklari
tedaviler, laboratuvar parametrelerinden C-
reaktif protein (CRP), eritrosit sedimentasyon
hizi (ESH), antiniikleer antikor (ANA), anti-
dsDNA, anti-Sm, kompleman (C)3 ve C4
sonuglar kaydedildi.

Hastalarm hiperkalemi sirasindaki demografik
bilgileri (yas, SLE hastalik siiresi, SLE’ye ait
organ tutulumlar1), kullandiklar1 ilaglar,
ayrintili tam kan sayim (CBC), ESH, CRP,
anti-dsDNA, C3 ve C4 sonuglari, sodyum,
potasyum, glukoz, klor, kan iire azotu,
kreatinin, serum pH, bikarbonat (HCO3)
diizeyleri, proteiniiri diizeyi, idrar pH, idrar
potasyum, idrar sodyum diizeyleri kaydedildi.
Serum ve idrar anyon agiklar1 ve hiperkalemi
sirasinda  SLE hastalik aktivasyonu igin
SLEDATI’leri de  hesaplandi.  Direngli
hiperkalemisi olan hastalarda bakilan hormon
diizeyleri kaydedildi.
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Hiperkalemi nedenleri renal hasar/yetmezlik
[akut bobrek hasari, kronik bobrek hastaligi
(KBH)], ilaglar, hormonal nedenler (Addison
hastaligi, tip 4 RTA), psddohemoliz ve diger
olarak simiflandirildi.

Istatistiksel analiz

Siirekli veriler Ortalama + Standart Sapma
(SS) olarak verilmistir. Kategorik veriler ise
yiizde (%) olarak verilmistir. Verilerin normal

dagilima  uygunlugunun arastirilmasinda
Shapiro Wilk’s testinden yararlanilmigtir.
Normal dagilim gosteren gruplarin

karsilastirilmasinda grup sayisi ii¢ ve lizerinde
olan durumlar i¢in Tek yonlil varyans analizi
(One-Way ANOVA) kullanilmigtir. Normal
dagilima uygunluk gostermeyen gruplarin
karsilastirilmasinda grup sayisi {i¢ ve lizerinde
olan durumlar i¢in Kruskal-Wallis H testi
kullanilmigtir. Olusturulan capraz tablolarin
analizinde Pearson Ki-Kare ve Pearson Kesin
(Exact) Ki-Kare analizleri kullanilmigtir.
Analizlerin uygulanmasinda IBM SPSS
Statistics 21.0 (IBM Corp. Released 2012.
IBM SPSS Statistics for Windows, Version
21.0. Armonk, NY: IBM Corp.), MecCalc
13.3 ve Sigma Stat 3.5 programlarindan

yararlanilmustir. Istatistiksel 6nemlilik igin
p<0.05 degeri kriter kabul edilmistir.

3. Sonugclar

Hiperkalemi saptanan 35 SLE’li hastanin yas
ortalamast 40.1+16.9 yil, SLE tam1 yasi
ortalamast  35.1+18 yil idi. Hastalarin
%85.7’si kadindu.

Hiperkalemi hastalarin  %28.6’sinda (n=10)
hafif (potasyum >5.5 mEq/L), %25.7’sinde
(n=9) orta (potasyum >6 mEqg/L) ve
%45.7’sinde (n=16) ise siddetli (potasyum
>6.5 mEq/L) diizeyde idi.

Renal tutulum sikligt  %57.1  (n=20),
otoimmun hemolitik anemi sikligi %61
(n=21), Iokopeni %54.3 (n=19) ve

trombositopeni siklig1 ise %20 (n=7) olarak
saptandi. Renal tutulumu olan 20 hastanin
16’sina renal biyopsi yapilmisti. En sik
goriilen renal tutulum tipi %68.7 (11/16) ile
siif 4 lupus nefriti idi. Renal biyopsi yapilmig
hastalarin 6’sinda (%37.5) tiibiilointertisyel
nefrit vardi. Hiperkalemik 35 SLE hastasinin
kiimiilatif ~ klinik  bulgulari, laboratuvar
sonuglar1 ve tedavileri Tablo 1°de verilmistir.

Tablo 1. Hiperkalemisi olan SLE’li hastalarin demografik 6zellikleri (kiimiilatif klinik ve laboratuvar

bulgular)
n %
n 35
Yas, ortalama+SS, yil 40.1£16.9 (17-73) -
Cinsiyet, K/E, n, % 30/5 %85.7/%14.3

SLE tam yasi, ortalama+SS, yil
SLE hastalik siiresi, ortalama+SS, y1l
Kiimiilatif klinik bulgular
Cilt tutulumu, n, %
Eklem tutulumu, n, %
Serozit
Perikardit, n, %
Plevrit, n, %
Norolojik tutulum, n, %
Renal tutulum, n, %
Bobrek biyopsi sonuglarina gore lupus nefriti evreleri (n=16)
Siif 3, n, %
Smnif 4, n, %
Siif 5, n, %
Sinif 6, n, %
Lupus nefriti siiresi, ortalama+£SS, yil
Tubulointertisyel tutulum, n, %
Hematolojik tutulum
Otoimmun hemolitik anemi, n, %
Loékopeni, n, %
Lenfopeni, n, %
Trombositopeni, n, %
AFS sikhigy, n, %
Laboratuvar

15

35.1418 (13-82)
8.546.5 (0.5-22)

29 %82.9
30 %85.7
12 %34.3
11 %31.4
5 %14.3
20 %57.1
%18.7
11 %68.7
1 %6.3
1 %6.3
7.145.24 (1-19)
6 %40
21 %61
19 %54.3
31 %88.6
19 %54.3
7 %20
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ANA pozitifligi, n, %
AntidsDNA pozitifligi, n, %
antiSm pozitifligi, n, %
Hipokomplementemi sikhigi, n, %
Kiimiilatif ila¢ kullanim
Siklofosfamid, n, %
Mikofenolat mofeitl, n, %
Azatioprin, n, %
Metotreksat, n, %

Steroid, n, %
Hidroksiklorokin, n, %

35 %100
28 %80

7 %26.9
27 %77.1
17 %48.6
22 %62.9
19 %54.3
3 %8.6

31 %88.6
34 %97.1

ANA; Anti niikleer antikor, AFS; Antifosfolipid sendromu, E; Erkek, ; K;Kadin, SLE; Sistemik lupus eritematozus, SS; Standart

sapma

Hiperkalemi sirasindaki laboratuvar bulgulart ve SLE hastalik aktivasyon indeksi

Hastalarin hiperkalemi saptandigi siradaki
SLE hastalik siiresi ortalama 5.2+5.52 yil
idi. Anti dsDNA pozitifligi %62.9 (n=22),
hipokomplementemi sikligr ise  %62.9
(n=22) idi. Hiperkalemi sirasinda hastalik
aktivasyonu SLEDAI ile Olglilmiisti ve
ortalama 19.8+13.4 saptandi. Bu hastalarin
SLE tanis1 sirasindaki ortalama potasyum

degerleri 4.43 0.4 mEq/L iken
hiperkalemik donemde saptanan potasyum
ortalamast ise 6.6£1.08 mEqg/L idi.
Hastalarin hiperkalemik donemdeki
hemogram, akut faz, elektrolit, kan gazi,
idrar sonuglarini igeren biyokimyasal testler
ve diger laboratuvar sonuglar1 Tablo 2’de
verilmistir.

Tablo 2. SLE’li hastalarin hiperkalemi sirasindaki laboratuvar ve klinik bulgulari

Hiperkalemi sirasinda saptanan hasta yasi, ortalama=SS, yil
Hiperkalemi sirasinda SLE hastalik siiresi, ortalama=SS, yil

Hiperkalemi sirasinda SLEDALI, ortalama+SS
Anti-dsDNA pozitifligi, n, %
Hipokomplementemi sikhig, n, %
Hiperkalemi sirasinda almakta olduklar ilaglar
Steroid, n, %

Hidroksiklorokin, n, %

ACE inhibitérii, n, %

ARB, n, %

Spironolakton, n, %

NSAIii, n, %

Takrolimus, n, %

Beta bloker, n, %

Laboratuvar

SLE tamisinda K degeri, ortalama+SS, mEq/L
Hiperkalemik déonemde

K, ortalama+SS, mEq/L

Na, ortalama+SS, mEq/L

Cl, ortalama=SS, mEq/L

Glukoz, ortalama=SS, mg/dL

Cr, ortalama+SS, mg/dL

BUN, ortalama+SS, mg/dL
Hemoglobin, ortalama=SS, gr/dL
Lokosit, ortalama<SS, /pL.
Trombosit sayisi, ortalama=SS, /uL
ESH, ortalama+SS, mm/h

CRP, ortalama£SS, mg/dL

Serum pH, ortalama+SS

Serum HCO3, ortalama=SS, mEq/L
Serum anyon gap, ortalama+SS
Idrar tetkikleri

Proteiniiri, ortalama=SS, mg/giin
idrar pH, ortalamaSS

idrar K, ortalama+SS, mEq/L
idrar Na, ortalama=SS, mEq/L
idrar anyon gap, ortalamaSS

40.1+16.9 (17-73)
5.245.52 (0.5-20)
19.8+13.4 (2-56)
22

%62.9
22 %62.9
25 %71.4
24 %68.6
4 %]11.4
3 %38.6
4 %]11.4
2 %5.7
2 %5.7
6 %17.1

4.43+0.4 (3.7-5.51)

6.6+1.08 (5.5-8.64)
13546 (111-148)

100+8 (71-117)

118485 (80-372)

2.20+2.8 (0.54-16.8)

36227 (9-98)

1246.6 (7.7-14)

73614611 (300-20690)
2120004106211 (16000-588000)
49433 (7-120)

0.32+66 (0.32-291)

7.3120.1 (6.92-7.48)

17.845.5 (2.8-25)

16.1£10 (-0.9-39)

194042960 (73-13700)
6+0.7 (5-8)

22.7%12 (11-36)
53430 (9-90)

6.8426 (-11.8-25.4)

ACE; Anjiotensin déoniistiiriicii enzim inhibitorii, ANA; Anti niikleer antikor, ARB; Anjiotensin reseptor blokeri, BUM‘Kan tire azotu,
Cl:Klor, Cr; Kreatinin, CRP; C reaktif protein, ESH, Eritrosit sedimentasyon hizi, K; Potasyum, Na; Sodyum, NSAII;Non steroid
antiinflamatuvar ilaglar, SLE; Sistemik lupus eritematozus; SS; Standart sapma
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SLE hastalarinda hiperkalemi nedenleri

Hiperkalemik 35 SLE hastasinda en sik
hiperkalemi nedeni %45.7 (n=16) ile renal
hasar/hastalik idi. Hastalarin 9’unda akut
bobrek hasari, 7’sinde ise KBH nedenli

en sik nedenleri idi. Bunlar1 hormonal
nedenler (%8.6) ve psddohemoliz (%8.6)
izlemisti. 2 (%5) hastada hiperkalemi RTA
tip 4’e¢ baglanmisti (SLE hastalarindaki

hiperkalemi mevuttu. lkinci en sik neden hiperkalemi  nedenleri  Tablo  3’de
ise ila¢ kullanimi idi. ACE inhibitorii ve verilmistir).
ARB kullanimu ilaca bagli hiperkaleminin
Tablo 3. SLE’li hastalarda hiperkalemi nedenleri
n Y%
Renal hasar/hastahk 16 45.7
Akut renal hasar 9 56.2
KBH 7 43.8
ilaclar 9 25.7
ACE inhibitorii 4 44.1
ARB 1 11.1
Beta bloker 1 11.1
Spironolakton 2 222
NSAii 1 11.1
Hormonal nedenler 3 8.6
Addison hastahig 1 33.7
RTA tip 4 2 66.7
Pseudohemoliz 3 8.6
Diger 4 11.4

ACE; Anjiotensin doniistiiriicii enzim inhibitorii, ARB;Anjiotensin reseptér blokeri, KBH; Kronik bobrek hastaligi, NSAII:Non
steroid antiinflamatuvar ilaglar, RTA; Renal tubuler asidoz, SLE, Sistemik lupus eritematozus

Hiperkalemiye yonelik verilen tedaviler ve
sonlanim

8 hastada hiperkalemiye neden olan ilaglar
kesildi, 17 hastaya tamponize mayi verildi,
8 hasta hemodiyalize alindi ve 6 hastaya
antipotasyum tedavi verildi. 30 hastanin
potasyum degerleri diizelirken 5 (%14.3)
hastada hiperkalemi direngli seyretti. Bu
hastalarda yapilan ileri incelemeler sonrasi
3 hastada hormonal nedenler saptandi. Bir
hastada Addison hastalig1 ve 2 hastada da
RTA tip 4 tanis1 konuldu.

Hiperkalemi etyolojisine gore gruplar
arast karsilastirma

Hiperkalemi nedenlerine gore gruplar klinik
ve laboratuvar parametreleri ag¢isindan
karsilastirildiginda  renal  hasar/hastalik
grubunda kreatinin yiliksekligi daha fazla idi
(p=0.001). Biyokimyasal parametreler ve
SLEDAI ortalamalar1 gruplar arasinda
istatistiksel olarak farklilik gdstermemisti.
Hiperkalemi etyolojisine gore gruplar arasi
klinik ve laboratuvar verilerinin
karsilastirilmasi Tablo 4’de verilmistir.

Tablo 4. SLE’li hastalarda hiperkalemi etyolojisine gore gruplar arasi klinik ve laboratuvar bulgularin

karsilastirilmasi

Renal hasar/ ilaglar Hormonal Psodo- Diger P degeri

hastahik nedenler hemoliz

N 16 9 3 3 4 -
Yas, ortalama=SS, yil 43.8+20.1 39.7+16.6 4249.5 30+10 32.5+9.8 0.639
SLE tam yasi, ortalama=SS, yil 40+23 32+12 38+11 23.3+5 29+13 0.552
SLE hastalik siiresi, ortalama=SS, y1l 6.8+7 11.8+6.5 11+£5.2 8.3£5.5 6+5.6 0.364
Cinsiyet, K/E 13/3 9/0 2/1 3/0 3/1 0.474
Hiperkalemi sirasinda SLEDALI, 25.3+15.2 13+8.9 24.6£16.1 12+£7.2 15.2+8 0.140
ortalama=£SS
Hiperkalemi sirasinda antidsDNA 13/3 7/1 2/1 2/1 3/0 0.730

pozitifligi, var/yok
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Hiperkalemi sirasinda 13/3 8/0 2/1 1/0 2/1
hipokomplementemi, var/yok

Lupus nefriti varhg: 8/8 7/2 2/1 0/3 2/2
var/yok

Tiibiilointertisyel tutulum, var/yok 3/3 173 1/1 -/- 12
Hiperkalemi sirasinda K degeri, 6.7+0.9 6.4+0.6 6.8+0.7 5.8+0.18 6.9+1.4
ortalama=SS, mEq/L

Hiperkalemi sirasinda Cr degeri, 3.5+3.7 1.04+0.31 1.7£0.7 0.6+0.07 0.95+0.14
ortalama=SS, mEq/L

Hiperkalemi sirasinda idrar pH, 6.1+0.8 5.9+0.5 5.5 6.3+0.7 6.5+0.5
ortalama+SS

Hiperkalemi sirasinda serum pH, 7.28+0.17 7.32+0.5 7.24+0.04 7.45

ortalama%SS

Cr; Kreatinin, E; Erkek, K; Potasyum, K; Kadin, Na; Sodyum, NSAII:Non steroid antiinflamatuvar ilaglar, SLE; Sistemik lupus

eritematozus; SS; Standart sapma

4. Tartisma

Hiperkalemi  potasyum  degerinin >5.5
mmol/L olarak tanmimlamir.  Hafif (=5.5
mmol/L), orta (>6.0 mmol/L) ve siddetli (>6.5
mmol/L) olarak ayrilmistir. Potansiyel olarak
yasami tehdit edici sonuglara yol acabilen
hiperkaleminin  prevalanst ve insidansi
belirsizdir. Calisma populasyonu, alman
merkezler, hiperkalemi tanimi i¢in alinan esik
deger, yas ve cinsiyet gibi bir ¢ok faktor
prevalansi etkilemektedir. Yeni yaymlanan bir
metaanalizde tiim yetiskin populasyonunda
hiperkalemi prevalansinin (herhangi bir
tamim/esik ile) %6.3 ve insidansmin ise 100
hasta yili basma 2.8 (2,3- 3.3) oldugu
saptanmistir (8). Acil servise bagvuran ve
baslangic serum veya kan gazi potasyumu
>6.0 mmol/L olan hastalarin degerlendirildigi
baska bir calismada ise tiim bagvurular dahil
edildiginde hiperkalemi prevalanst %0.4
saptanmigtir (10). Hiperkalemi igin serum
potasyum diizeyini > 5.5 mmol/L olarak alan
468.594 yetigkin arasinda (2012-2014 yillari)
en az bir kez potasyum bakilmis olan
hastalarin takip edildigi bir caligmada ise
hiperkalemi yillik insidanst 100 kiside 1
olarak saptanmustir. Bu da 2012, 2013 ve
2014 wyillarinda en az bir kan testi yaptiran
kisilerin sirastyla %2,3, %2,1 ve %1,9'unu
temsil etmistir (11). Calismamizda tiim SLE
hastalarina potasyum bakilmamig olmasi
nedeniyle bir prevalans veremedik.

Hiperkalemi i¢in ana risk faktorlerini bobrek
yetmezligi (akut bobrek hasar1 veya ileri
KBH) ve distal nefronda potasyum
atilimindaki kazanilmis veya kalitsal kusurlar
olusturur. KBH'de hiperkalemi tipik olarak
tahmini glomeriiler filtrasyon hizinin (¢GFR)
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15 mL/dk'nin altina diismesinden sonra ortaya
cikar eGFR'de 15 mL/dk'ik bir azalma,
hiperkalemi olasiligin1 yaklagik olarak iki
katina g¢ikarmaktadir. Hiperkalemi igin diger
risk faktorleri arasinda erkek cinsiyet, diisiik
viicut kitle indeksi, sigara, DM, adrenal
hastaliklar, koroner kalp hastaligi veya inme
Oykisi ve ACE inhibitérii, ARB veya
potasyum tutucu diiliretik kullanim1  yer
almaktadir (5). Bir derlemede son dénem
bobrek yetmezliginin %33.3, diyaliz bagiml
olmayan KBH’nin %14.6, DM’nin %8.4, kalp
yetmezliginin %8.6 ve akut bobrek hasarinin
ise %25.7 oraninda hiperkalemi nedeni oldugu
belirtilmistir (8).

Hiperkalemiyi serum potasyum diizeyini >
5.5 mmol/L olarak alan ve hastalarin yas

ortalamasinin ~ 67.9+17  yil,  %46.1’ini
kadinlarin ~ olusturdugu  bir  calismada
komorbiditeler, akut ve kronik bobrek

fonksiyonu Ol¢iimleri ve serum potasyum

Olgiimiinden Once recete edilen ilaglar
kaydedilmistir.  Bu  grupta  hastalarin
%12.2’sinde akut bobrek hasart  oldugu
gOrilmiistiir. Komorbidite acisindan

bakildiginda ise DM %25.2, hipertansiyon
%39.5, kalp yetmezligi %12.4, koroner arter
hastaligi ise %16.4 olarak saptanmstir.
Hiperkalemi saptanmadan son 90 giin icinde
hastalarin aldiklar1 ilaglarin orani ise: RAAS
blokeri %43.1, aldosteron antagonisti %0.6,
non steroid antiinflamatuvar ilaglar (NSAII)
%10.5, loop diiiretik %18.4, tiazid ditiretik
%7.5 olarak bulunmustur. Hiperkalemi, ileri
KBH veya akut bdbrek hasar1 olanlarda
oldugu kadar yashlarda da ¢ok yaygin olarak
saptanmistir. Bu galigmada hiperkalemi orani,

>0.001
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her 10 yillik daha biiyiik yas icin 2 kat daha
yiiksek saptanmustir (11).

Acil servise bagvuran hiperkalemik hastalarin
degerlendirildigi, 392 hastanin analiz edildigi
calismada ortalama yas 73.7 yil olarak
bulunmustur. Bu hastalarin = %81.9’unun
(n=321) hiperkalemiye yatkinlik olusturan bir
veya daha fazla ila¢ kullandig1 saptanmistir.
Bunun disinda hastalarin %85.5’inde (n=335)
bir veya daha fazla predispozan komorbidite
bulunmustur. Buna gore hastalarin
%91.3’tinde GFR < 60 ml/dk, %62.8’inde
non-diyaliz KBH, %50’sinde DM ve
%1.8’inde ise hipoaldosteronizm saptanmigtir.
%44.4 beta bloker, %25.5 ACE inhibitorii,
%24 ARB, %?22.4 spironolakton, %6.4
NSAII, %2.6 takrolimus kullanim
saptanmistir (10).

SLE’de hiperkalemi nedenleri ile ilgili bilgiyi
arastiran sadece bir yayin mevcuttur. 142 SLE
hastasini igeren bu ¢alismada hiperkalemi igin
sinir deger olarak serum potasyumu > 5.5
mmol/L.  olacak sekilde belirlenmistir. Bu
hastalarin sadece 13’tinde (%10) hiperkalemi
saptanmistir. Bu calismada amag¢ direngli
hiperkalemisi olan hastalarda RAAS’nin
aciklanmasi idi. 13 hastanin 6’s1 calismaya
katilmay1 kabul etmemis, 2 hasta aktif lupus
nefriti nedeniyle caligma dist tutulmus geri
kalan 5 hasta degerlendirilmistir. Calisilan

hastalarin  hicbirinde asagida  belirtilen
durumlar  yokmus: l.siddetli ~ bdbrek
yetmezligi  2.ylikselmis  serum  laktat

dehidrogenaz, idrar hemosiderin ve serum
bilirubin seviyeleri ile hemoliz 3.l16kositoz
veya trombositozun neden oldugu
psodohiperkalemi 4.Addison hastalig1 ve 5.pH
< 7.35. Bu 5 hiperkalemik SLE hastasinda
renin-aldosteron yaniti aragtirilmistir. Buna
gore arastiricilar, SLE'li  hiperkalemik
hastalarin ¢ogunda stimiilasyona bozulmus
renin ve aldosteron yamiti saptamislardir.
Yazarlar, SLE'deki hiperkaleminin
patogenezinde hiporeninemik
hipoaldosteronizmin anahtar rol oynadigini
ileri stirmiiglerdir (7). SLE’de hiperkalemi ile
ilgili bu tek ¢alismada hiperkaleminin ayrintil
nedenleri  verilmemistir. Calismamiz  bu
acidan bakildiginda, SLE seyrinde ortaya
cikan hiperkalemi nedenlerini ayrintili bir
sekilde arastiran literatiirdeki ilk caligsmadir.
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Hiperkalemi saptanan 35 hastamizda en sik
hiperkalemi nedeni %45.7 ile renal
hasar/yetmezlik (akut bobrek hasar1 ve/veya
KBH) idi. Bu sonug literatiirle uyumlu idi.
Hastalarimizin 9’unda akut bobrek hasari,
7’sinde ise KBH nedenli hiperkalemi mevuttu.
35 hastanin yarisinda lupus nefriti vardi. Bu
nedenle en sik neden renal hasar/yetmezlik
olmus olabilir. Hiperkaleminin en sik ikinci
nedeni ise ila¢ kullanimi idi. Buna gore en sik
nedenler sirasiyla ACE inhibitorii, ARB, beta
boker ve spironolakton idi. Literatiirdeki genel
verilere benzer sekilde SLE’li hastalarimizda
da hiperkaleminin en sik nedenleri renal hasar
ve ilaglar iken bir hastada Addison hastaligi
ve 2 (%5) hastada ise RTA tip 4 saptadik.
Hiperkaleminin nadir nedenleri arasinda
metabolik asidoz ile seyreden RTA’lar vardir.
RTA, glomeriiler filtrasyon hizina baglh
olmaksizin, renal tubul islevlerindeki
bozukluk sonucu bikarbonat geri alinmasinda
ya da hidrojen iyonu atilmasinda yetersizlikle
ortaya cikan normal anyon gapli metabolik

asidoz tablosudur. RTA alt tiplerinden
hipkokalemi ile seyreden formlar Ozellikle
otoimmun hastaliklardan Sjogren

sendromunda ortaya c¢ikarken daha nadir
olarak SLE seyrinde de ortaya cikabilir.
Hiperkalemi ile seyreden tip 4 RTA SLE
seyrinde ¢ok nadir goriiliir ve literatiirde ¢ok
az raporlanmistir (6,12). Genel populasyonda
RTA sikligi bilinmese de 50 distal RTA
hastasinin degerlendirildigi bir ¢alismada en
sik nedenler olarak posttransplantasyon (28%)
ve DM (22%) saptanirken bunu hipertansiyon
(12%), SLE (12%) ve kronik renal yetmezlik
(12%) izlemistir (13). RTA SLE seyrinde
goriilebilirse de sikligr ile ilgili bir ¢alisma
yoktur (12). Calismamizda 35 hiperkalemik
hasta icinde RTA tip 4 siklig1 %5 idi. SLE’de
RTA tip 4 hastalarin1 derleyen bir ¢aligmada 7
hasta degerlendirilmistir. Yedi hastada da
renal tutulum varken, 3 hastada biyopsi kanith
smif 4 lupus nefriti saptanmistir. Hastalarin
hepsi SLE acisindan aktif [SLEDAI skoru
ortalama 26.2+4 (23-32)] olarak bulunmustur
(6). Caligmamizda ise hiperkalemi saptanan
35 hastanin hiperkalemi sirasindaki hastalik
aktivasyonu SLEDAI ile Olgilmisti ve
ortalama 19.8+13.4 idi. SLEDAI skoru 11-19
iken yliksek aktivite ve >20 iken ¢ok yiiksek
aktiviteyi  gosterir.  Hiperkalemik  SLE
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hastalarimizin hastalik aktivitesi ortalamasi
yiiksek  idi.  Hastalik  aktivasyonunun
hiperkalemiye katkis1 olup  olmadigim
sOylemek i¢in gelecekte yapilacak caligmalara
gereksinim vardir.

Hiperkalemi tedavisinde potasyum diizeyi ve
EKG degisiklikleri de gozoniine aliarak
intravendz  kalsiyum, glukozlu insiilin,
nebulize salbutamol, sodyum bikarbonat,
diliretikler veya diyaliz Onerilmektedir (3).
Acil serviste degerlendirilen 392 hiperkalemik
hastanin %47.1’ine intravendz glukoz ve
insiilin, %13’line hemodiyaliz ve %4.3’{line
intraven6z sodyum bikarbonat uygulanmigtir
(10). En sik hiperkalemi nedenlerini renal
hasar ve ilag  kullanimi  olusturan
hastalarimizin ise 8’inde hiperkalemiye neden
olan ilaglar kesilirken, 17 hastaya intravendz
glukoz-insiilin verildi, 8 hasta hemodiyalize
alindi ve 6 hastaya antipotasyum tedavi
verildi. 30 hastanin potasyum degerleri
diizelirken, 5 (%14.3) hastada hiperkalemi
direngli seyretti.
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Abstract

Next-generation sequencing tests have become a part of the diagnostic process in most fields of medicine. Especially with who-
le-exome sequencing (WES) studies, the rate of diagnosis has increased in rare hereditary diseases. In this study, we aimed to
present the results together with the clinical findings of 65 cases whose diseases are suspected to be of genetic origin. Between
2016 and 2019, patients who underwent WES testing in Bursa Yiiksek Thtisas Training and Research Hospital Medical Genetics
Unit were retrospectively screened and included in the study with their analysis results and clinical findings. In 27 of the 65 cases
(41.5 %) included in the study, 30 significant variants were found in relation to their clinical findings. Twenty of these variants (66.7
%) have not been previously reported in literature. Rare diseases encountered in patients within a wide age range, from the fetus
to 66 years of age, are presented along with their clinical findings and WES results. Thus, this study contributes to the mutation
spectrum of hereditary diseases.

Keywords: Next generation sequencing, Novel, rare disease, Whole-exome sequencing

Yeni nesil dizileme testleri, tibbin gogu alaninda tani siirecinin bir pargast haline gelmistir. Ozellikle tiim ekzom dizileme (WES)
galigmalari ile nadir kalitsal hastaliklarda tan1 orani artmugtir. Bu galiymada, hastaliklarinin genetik kokenli oldugundan siiphele-
nilen 65 olgunun sonuglarini klinik bulgular: ile birlikte sunmayr amagladik. Bursa Yiiksek Thtisas Egitim ve Arastirma Hastanesi
Tibbi Genetik Birimi'nde, 2016-2019 yillar1 arasinda WES testi ile degerlendirilen hastalar retrospektif olarak taranarak analiz
sonuglari ve klinik bulgular ile birlikte ¢aligmaya dahil edildi. Calismaya dahil edilen 65 olgunun 27'sinde (% 41.5) klinik bulgu-
laryla iliskili 30 anlamli varyant bulundu. Bu varyantlarin 20'si (% 66.7) daha 6nce literatiirde bildirilmemisti. Fetustan 66 yasina
kadar genis bir yas araligindaki hastalarda gériilen nadir hastaliklar klinik bulgular: ve WES sonuglart ile birlikte sunulmustur.
Sonug olarak bu galigma ile kalitsal hastaliklarin mutasyon spektrumuna katkida bulunulmustur.

Anahtar Kelimeler: Yeni nesil dizileme, Yeni varyant, Nadir hastalik, Tim ekzom dizileme
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1. Introduction

Over the past few decades, with the advent of
next-generation sequencing (NGS)
technologies, we have witnessed significant
advances in molecular biology and genetics.
With access to extensive genetic information,
there have been important advances in
diagnosis and treatment in many fields related
to medicine. However, linking rare variations
to a complex phenotype continues to be
difficult (Jalkh et al., 2019). Indeed,
determining the cause of a disease that is
presumed to be of genetic origin requires a
multidisciplinary approach that begins with
the identification of phenotypic findings with
a detailed family history. In some cases,
functional studies are needed to establish a
genotype-phenotype relationship (Soden et al.,
2014). Approximately 80-85 % of the
mutations known to cause Mendelian diseases
are located in the coding and splicing regions
of a gene. The whole-exome sequencing
(WES) method, which scans the coding
sequence including the splicing sites
representing 1-1.5 % of the human genome, is
a practical and cost-effective method (Dixon-
Salazar et al.,, 2012). For this purpose, we
aimed to retrospectively evaluate the results of
WES analysis in 65 patients who were
followed up for a long time and/or could not
be diagnosed by routine methods (Karyotype,
clinical microarray, capillary electrophoresis).

2. Materials and Methods

This study was approved by the local ethics
committee (Bursa Yiiksek fIhtisas Training
and Research Hospital) and complied with the
principles of the Declaration of Helsinki.
Patients who were evaluated at our medical
genetics unit and underwent WES study from
January 2016 to January 2019 were included
in this study. WES applications were
performed using the SureSelect XT Library
Prep Kit (Agilent, Santa Clara, CA, USA) on
the Novaseq platform (Illumina, San Diego,
CA, USA). All bioinformatics analyses,
variant filtering, and interpretation were
performed on the Sophia DDM™ platform
(Sophia Genetics, Saint Sulpice, Switzerland).
All variants (Single nucleotide variants and
small InDels) significant in terms of
genotype-phenotype  compatibility — were
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confirmed by sequencing on a capillary
electrophoresis device (Applied Biosystems™
3500, Thermofisher, USA), and segregation
analyses were performed (Supplementary
material). Whether the variants were reported
in the literature was checked with the Human
Gene Mutation Database (HGMD;
https://www.hgmd.cf.ac.uk). Classification of
changes not reported in the literature was
made according to American College of
Medical Genetics and Genomics (ACMGQG)
criteria (Richards et al, 2015).

3. Results

Patients who were evaluated at the Medical
Genetics Unit of Bursa Yiiksek [htisas
Training and Research Hospital and were
suspected to have a genetic origin were
assessed retrospectively. As the last step, the
results of the patients who underwent
diagnostic WES test (no pathology detected in
routine cytogenetic, molecular cytogenetic,
and molecular tests according to their
preliminary diagnosis) were evaluated in the
light of clinical findings, and significant
changes were listed (Table 1). No study was
conducted to research candidate genes in
undiagnosed patients, and all detected variants
were on previously identified genes. The ages
of the 65 patients included in the study varied
widely, and most of them were in the pediatric
group. A total of 57 patients (one fetus and
five newborns) were under 18 years of age.
Sex distributions were close to each other
(female: 33, male: 32). In terms of clinical
features, most of the probands (29/65) were
analyzed for neurological symptoms. Others
applied to our unit for different complaints
related to gastrointestinal (8), multiple (6),
metabolic (4), skeleton (4), muscular (3),
mitochondrial (3), immune (3), endocrine (2),
cardiovascular (1), respiratory (1), and
genitourinary (1) systems. There was
consanguinity between the parents of 38
individuals, and 16 of them had a positive
family history. Three of the remaining 27
individuals had a positive family history.
Thirty different variants, mostly homozygous,
explaining the clinical features, were detected
in 27 patients.
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IR/N: reported/novel; 2ACMG: American College of Medical Genetics and Genomics; 3gnomAD, Genome
Aggregation Database; 4OMIM, Online Mendelian Inheritance in Man; 5C, consanguinity; 6IP, inheritance
pattern; 7F, female; 8M, male; INB, newborn; 10y, year,; 11m, month; 12P, pathogenic; 13LP, likely pathogenic,
14UCS, uncertain significance; 154D, autosomal dominant; 16AR, autosomal recessive;, 17XL, X-linked; 18XLD,
X-linked dominant; 19ZTTK, Zhu-Tokita-Takenouchi-Kim.

Note: The classification of novel variants according to the ACMG and their frequencies in gnomAD are given.
Reference publications have been listed for the reported variants.

4. Discussion

In the current study, WES results of patients who
were consulted at our center from different units
are presented. In 27 of 65 probands, we identified
30 different variations in known disease genes in
the Online Mendelian Inheritance in Man
(OMIM;  https://www.omim.org/)  database.
Although it varies between studies, the diagnostic
rate of WES is approximately 25-30 % (Bhatia et
al., 2021). In our study group, the diagnostic rate
was 41.5 %. Although we predicted their
diagnosis, some patients were tested with WES
since their genetic etiologies are quite
heterogeneous. Because for these patients, the
study of candidate genes sequentially or as a
panel would increase the cost and cause a waste
of time. Therefore, we think that our diagnosis
rate is higher than reported in other studies.

In a study of 213 cases, the rate of novel variants
was reported to be 69.5 % (Nair et al., 2018). In
another study including 200 patients, this rate
was found to be 66.9 % (Jalkh et al., 2019).
Twenty of the detected variants have not
previously been reported in the literature. Our
rate of novel variants was 66.7 % and compatible
with the literature. This study has shown us that
the variants detected at the time of diagnosis in
NGS-based applications such as WES which
gives us a broad perspective compared to other
techniques are likely to be novel.

Most of our cases showed a recessive inheritance
pattern. In societies where consanguineous
marriages are common, it is known that the
frequency of homozygosity is high (Monies et al.,
2017). In the light of this information, 24 of the
diseases detected in our 27 probands were
autosomal recessive, and 21 of them were
homozygous for the variants identified in
associated recessive disease genes.

WES is an appropriate NGS test for individuals
or families whose etiology is thought to have a
possible monogenic disorder (Ormondroyd et al.,
2017). In our study, carried out in parallel with
this aim, very rare diseases were diagnosed. In

26

fact, the syndromes associated with genetic
disorders detected in cases 44 and 35 have only
been reported as case studies in the literature.
Therefore, these cases have been previously
contributed to the literature (Gorukmez et al.,
2019; Gorukmez et al., 2019). In addition to these
patients, we found pathogenic variants in the
SHROOM4 and SON genes, which are associated
with Stocco dos Santos X-linked mental
retardation  syndrome and  Zhu-Tokita-
Takenouchi-Kim syndrome, respectively, which
are extremely rare in the literature. Although the
diseases observed in 26 individuals evaluated in
our study were induced by Mendelian
inheritance, a 9-year-old female patient carrying
a pathogenic variant of the SON gene was
sporadic, and this was the only case of a de novo
pathogenic variant. Another rare occurrence that
causes symptoms in independent systems is
SCYLI gene mutation. Biallelic mutations in the
SCYLI gene, under the title of spinocerebellar
ataxia in OMIM, also cause hepatic problems and
skeletal anomalies. This gene is also listed among
the familial causes of intrahepatic cholestasis in
current publications (Li et al., 2021). Compound
heterozygous changes in the SCYLI gene were
found in a 9-month-old male patient with
cholestatic liver disease findings. It should be
noted that in defects of this gene whose
molecular pathogenesis is unclear, extrahepatic
findings will emerge at a later period; therefore,
our patient will need to be followed up for a long
time (McNiven et al., 2021).

An interesting situation was that individuals 39
and 40 were married. Despite their kinship, both
were  wheelchair-dependent ~ because  of
pathologies in different genes. Their situation
became clear through WES analysis and family
studies.

In this study, based on the variants detected in
patients, we had the opportunity to diagnose
other family members who were not evaluated
earlier and showed similar characteristics to their
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probands. This shows the importance of family
screening, along with segregation analysis. Thus,
while clarifying  our  definition, we
simultaneously identified other sick individuals.
This was also an important element in detailed
genetic counseling.

5. Conclusion

Finding the cause of the disease using tests that
provide high-level data on the human genome,
such as WES, can be expressed as "looking for a
needle in a haystack" which is frequently used
worldwide. Clinical and laboratory findings,
segregation and family studies, multidisciplinary
approaches, and functional studies are the most
important approaches to facilitate this process
(Manolio et al., 2013; Bowdin et al., 2015). In
particular, rare syndromes and the presentation of
data related to them will shed light on future
studies. Hence, in this study, we presented
variants of 27 different genes that cause rare
diseases.
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Abstract

Necrotizing enterocolitis (NEC) is the most common gastrointestinal problem in premature infants. The aim of this study is to
evaluate the protective and antioxidant effects of silymarin (SLY) in newborn rats with NEC model. Twenty-eight Sprague-Dawley
rats were included in the study. The rats were randomized into four groups: control (C), C+SLY, NEC and NEC+SLY. NEC was
induced by hyperosmolar enteral formula feeding, and the pups were exposed to hypoxia and cold stress. Macroscopic scoring of
the intestinal tissue was evaluated and tissue samples were obtained for biochemical, histopathological examination. Superoxide
dismutase (SOD), glutathione peroxidase (GPx), nitric oxide (NO), malondialdehyde (MDA), total antioxidant status (TAS), total
oxidant status (TOS) and oxidative stress index (OSI) levels were biochemically evaluated. Results: In the NEC + SLY group, there
was a considerable rise in tissue TAS (p = 0.007), SOD (p = 0.004) and GPx levels, as well as a decrease in NO levels. Significantly
higher tissue MDA, TOS (p = 0.001) and OSI (p = 0.001) values were detected in the NEC group. The intestinal tissue of rats in the
NEC + SLY group had better histopathology than rats in the NEC group when evaluated. Silymarin has beneficial effects against
NEC in neonatal rat. It appears that SLY reduces free radical levels and oxidative stress, increases antioxidant capacity, and ameli-
orates the severity of intestinal damage due to NEC

Keywords: Necrotizing enterocolitis; Silymarin; Neonatal rats; Oxidative stress

Nekrotizan enterokolit (NEK), prematiire bebeklerde en sik goriilen gastrointestinal problemdir. Bu ¢aligmanin amaci, NEK mo-
deli olusturulan yenidogan siganlarda silimarin (SLY)'nin koruyucu ve antioksidan etkilerini degerlendirmektir. Yirmi sekiz Spra-
gue-Dawley sigan1 galismaya dahil edildi. Siganlar rastgele dort gruba ayrildi: kontrol (C), C+SLY, NEK ve NEK+SLY. NEK, hipe-
rosmolar enteral formiil beslenmesi ile indiiklendi, yavru siganlar hipoksi ve soguk stresine maruz birakildi. Bagirsak dokusunun
makroskopik skorlamasi degerlendirildi ve biyokimyasal, histopatolojik inceleme igin doku 6rnekleri alindi. Siiperoksit dismutaz
(SOD), glutatyon peroksidaz (GPx), nitrik oksit (NO), malondialdehit (MDA), total antioksidan status (TAS), total oksidan status
(TOS) ve oksidatif stres indeksi (OSI) diizeyleri biyokimyasal olarak degerlendirildi. NEK+SLY grubunda doku TAS (p = 0,007),
SOD (p = 0,004) ve GPx diizeylerinde 6nemli artis ve NO diizeylerinde azalma vardi. NEK grubunda doku MDA, TOS (p = 0,001)
ve OSI (p = 0,001) degerleri anlamli derecede yiiksek saptandi. NEK + SLY grubundaki siganlarin bagirsak dokusu, degerlendiril-
diginde NEC grubundaki si¢anlardan daha iyi histopatolojiye sahipti. Silimarin, neonatal sianlarda NEK'e kars1 faydali etkilere
sahiptir. SLY'nin serbest radikal diizeylerini ve oksidatif stresi azalttig1, antioksidan kapasiteyi arttirdig1 ve NEK'e bagh bagirsak
hasarinin siddetini iyilestirdigi goriilmektedir.

Anahtar Kelimeler: Nekrotizan enterokolit; Silimarin; Neonatal rat; Oksidatif stres
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Effects of Silymarin in Neonatal Rat Model

1. Introduction

Necrotizing  enterocolitis (NEC) is a
potentially fatal gastrointestinal disease that
often affects premature newborns or
extremely low birth weight infants (1).
Malnutrition, bloating, reduced activity, blood
in the stool, bile vomiting, multiple organ
failure, and even death are all possible
symptoms  (2). Prematurity, immature
intestinal barrier function, formula feeding,
pathological bacterial colonization, intestinal
ischemia-reperfusion injury due to hypoxia,
free oxygen radicals formed in the
environment as a result of infection and
inflammation play an important role in the
development of NEC (3,4). Silymarin (SLY)
is derived from the milk thistle, silybum
marianum, and has been used to treat liver
illness for centuries, while it has also been
researched for its therapeutic effects on
cardioprotection, neuroprotection, metabolic
disease progression, and cancer (5-9).
Silymarin is reported to have potent
antioxidant, anti-inflammatory, antiapoptotic,
immunomodulatory, antifibrotic, anticancer,
and antiviral effects (10,11). The effects and
roles of SLY on NEC are unknown, although
it is an established modality in the treatment
of a variety of illnesses. As a result, the goal
of our research was to see how SLY affected
intestinal damage in a rat model of NEC.

2. Materials and Methods

Animals and Experimental Conditions The
study was confirmed by the Ethics Committee
for Animal Care and Usage at Dumlupinar
University, Kiitahya, Turkey. A total of 28
newborn Sprague-Dawley (SD) rats (5-6 g;
ages 1-8 hours) were obtained from pregnant
SD rats on day 21 of gestation. Rats were kept
in a 12-hour light-dark cycle at 30°C and 60%
humidity. Experimental Design; twenty eight
SD neonatal rats were randomly divided into
control (C), C+SLY, NEC, and NEC+SLY
groups (n = 7). Three times a day, newborn
rats were given 0.2 mL of a customized rodent
formula (15g Similac60/40; Ross Pediatrics,
Columbus, OH) mixed with 75 mL of puppy-
canine milk replacement (Beaphar-Bogena,
BV, Sedel, Netherlands). Experimental NEC
was induced by hypoxia in an airtight
chamber perfused with 100% CO, for 5 min.
By the end of this period, the puppies were
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cyanotic and gasping. The rat pups were
reoxygenated for 10 minutes with 100 percent
O, and exposed to +4 C cold for 5 minutes
twice daily for 4 days after hypoxia (12). The
control rats were fed breast milk on a regular
basis with no stimulation or intervention. SLY
was given to the rats in the C+SLY and
NEC+SLY groups at a dose of 100 mg/kg
intraperitoneally once a day for four days.
Tissue Preparation, on the fourth day of the
experiment, all of the rats were sacrificed.
Each rats abdomen was opened and the
gastrointestinal tissues (3 cm intestinal
resection, including the terminal ileum and
cecum) were removed. After that, the samples
were frozen in liquid nitrogen for biochemical
examination and stored at -80°C until the
results were available. A histopathological
examination was also performed. The
intestines were inspected for findings of
consistency, color and dilatation related to
NEC. Biochemical Analysis 0.1 g of intestinal
tissue samples were weighed and 1 ml of 0.1
M pH: 7.4 phosphate buffer was added and
homogenized using the Next Advance Bullet
Blender Storm BBY24MCE (Next Advance,
Inc., Averill Park, NY, USA) brand
homogenizer and Next Advance brand
zirconium oxide beads. Then the supernatant
was  separated by  centrifuging the
homogenates at 10,000 g for 15 min. and it
was stored at -80°C until evaluation. Tissue
protein was measured using a Protein
Quantification  Kit-Rapid (Sigma-Aldrich
Chemie, Buchs/Switzerland). The results were
given in pg/ml. Determination of SOD, MDA,
NO and GPx activity. Tissue SOD, MDA and
NO levels were measured using a superoxide
dismutase, TBARS Assay Kit and
Nitrate/Nitrite Colorimetric Measurement Kit
(Cayman Chemical, Ann Arbor, Michigan,
USA). The SOD, MDA and NO activity were
calculated as U/mg protein, umol/g protein
and pmol/g protein, respectively. GPx
measurement was performed with a
glutathione peroxidase measurement kit
(Sunred Biological Technology Co. Ltd.,
Shanghai, China). GPx activity were given in
ng/mg protein. Absorbance levels were
measured with a ChemWell® 2910 ELISA
reader (AwarenessTechnology Inc. Martin
Hwy. Palm City, USA). Determination of
TAS, TOS and OSI Tissue TAS level was
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measured using Rel Assay Diagnostics Total
Antioxidant Status Assay Kit and tissue TOS
level was measured using a Total Oxidant
Status Assay Kit (Rel Assay Diagnostics,
Mega Tip San. ve Tic. Ltd. Sti,
Sahinbey/Gaziantep/Turkey). TAS levels
were calculated as mmol Trolox Equiv./g
protein, and TOS levels as pmol H,0,
Equiv./g protein (13,14). Using the TAS and

TOS data, the oxidative stress index
(OSI=[(TOS/TAS)100])  was  calculated.
Histopathological ~ Evaluation; For the

macroscopic diagnosis of NEC, all tissues
were examined for signs of discoloration,
edema, deterioration of tissue integrity, ileal
distension, bleeding, perforation and necrosis.
3 cm long ileum segment was taken from the
ileocecal valve at a distance of 1 cm. It was
washed with cold saline solution and fixed in
a 10% formaldehyde solution at room
temperature in a paraffin block. The 5 pm
sections were stained with hematoxylin and
eosin (H&E) and examined with a light
microscope (Olympus BXS51, Tokyo, Japan,
2000). The evaluation was carried out by a
pathologist who did not know the
characteristics of the groups to be objective.
Changes in the intestines were graded on a
scale of 0 to 4 in the histological evaluation:
Grade 0 (normal): normal tissue structure,
intact intestinal mucosa, Grade 1 (mild): little
submucosa and lamina propria separation,
Grade 2 (moderate): increased submucosa and
lamina propria, submucosa and lamina propria
separation, edema in the submucosa and
muscle layers, Grade 3 (severe): severe
submucosa and lamina propria separation,
severe muscle and submucosa edema, local
villi detachment, and Grade 4 (necrosis): villi
structural loss and necrosis. A histological
score of 2 or more was considered to be NEC.

Statistical Analysis

The SPSS® Statistics 16 pocket application
was used for statistical analysis (Chicago, IL,
USA). All of the results were presented as
mean * standard error. Multiple groups were
compared using the Kruskal-Wallis test. To
compare two groups, the Mann-Whitney U
test was utilized. p<0.05 were accepted as
statistically significant.
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3. Results

Silymarin increases SOD and GPx activity
levels in the intestinal tissues Tissue SOD
levels were found to be statistically
significantly different among C (3.46 = 0.32
U/mg protein), C+SLY (3.71 £ 0.48 U/mg
protein), NEC (2.49 + 0.17 U/mg protein) and
NECHSLY (3.49 = 0.22 U/mg protein) (p =
0.011). The NEC group had a significantly
lower tissue SOD levels than the C, C+SLY,
and NEC+SLY groups (p = 0.009, p = 0.013,
and p = 0.004, respectively) (Figure 1). The
differences in the GPx levels in the intestinal
tissue among the C (34.0 + 2.68 ng/mg
protein), C+SLY (37.0 + 6.26 ng/mg protein),
NEC (22.7 + 4.31 ng/mg protein) and
NEC+SLY (453 += 4.01 ng/mg protein)
groups were significant (p 0.016). The
NEC+SLY group had significantly greater
GPx levels than the C and NEC groups, which
were p = 0.025 and p = 0.004, respectively
(Figure 1). Silymarin arranges NO levels in
the intestinal tissues Tissue NO levels differed
considerably among the groups of C (1.81 +
0.68 umol/g protein), C+SLY (0.72 + 0.27
umol/g protein), NEC (2.55 £ 0.96 pumol/g
protein) and NEC+SLY (0.70 = 0.26 pmol/g
protein), (p = 0.05). The NEC group had
considerably greater tissue NO levels than the
C + SLY and NECHSLY groups (p = 0.025,
and p 0.003 respectively) (Figure 1).
Silymarin decreases MDA activity levels in
the intestinal tissues There were notable
differences in the intestinal tissue MDA levels
among C (3.08 £ 0.21 pmol/g protein),
C+SLY (2.21 + 0.22 pmol/g protein), NEC
(4.45 £ 1.64 pmol/g protein) and NEC+SLY
(2.09 £ 0.16 pmol/g protein), (p = 0.023).
MDA levels were substantially lower in the C
+ SLY group than in the C group, which was
p = 0.025. In addition, when compared to the
C and NEC groups, MDA Ilevels in the
NECHSLY group were dramatically reduced,
p=0.013 and p = 0.035 (Figure 1). Silymarin
increases TAS level and decreases TOS and
OSI in the intestinal tissues Tissue TAS levels
showed statistically significant variations
among the groups of C, C+SLY, NEC, and
NEC+SLY (p = 0.007). Tissue TAS levels in
the NEC group were found to be considerably
lower than in the C and C+SLY groups (p =
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0.025 and p = 0.002). Furthermore, when
comparing the NEC+SLY group to the NEC
group, the TAS levels were found to be
significantly higher in the NEC + SLY group,
p = 0.030 (Table 1). The levels of tissue TOS
and OSI showed significant disparities among
the groups of C, C+SLY, NEC, and
NEC+SLY (p = 0.001 and p = 0.001). The
NEC group showed a considerable increase in
tissue TOS and OSI levels as compared to the
C, C+SLY, and NEC+SLY groups (p = 0.002,
respectively) (Table 1). Silymarin improves

H&E staining was used to grade the
inflammatory states of each group's intestinal
tissues. The NEC group had epithelial cell
swelling, fragility  intestinal  edema,
discolouration, and weakness of tissue
integrity, loss of villi, and a decrease in goblet
cells, according to histological evaluation.
Figure 2 shows the damage scores and
comparisons between the groups. When
comparing the NEC+SLY group to the NEC
group, the results showed that the NEC+SLY
group had less intestinal inflammation.

inflammatory conditions of intestinal tissues

Table 1. The total antioxidant-oxidant status and oxidative stress index values of the tissues

Groups C C+SLY NEC NEC + SLY P
n=7) n=7) n=7) n=7)

TAS 0.94 +0.17% 1.07 £0.16° 0.44 £0.03% 0.72 +0.03° 0.007

TOS 1.67 £0.07° 1.64 £0.10° 3.04 +£0.37%% 1.48 +0.07¢ 0.001

0SI 0.22 + 0.04° 0.17 +0.03° 0.69 + 0.06** 0.25+0.03¢ 0.001

p: Shows the differences between all groups (Kruskal Wallis test).

a,b,c; In each line, the difference between the means with same letters are significant, p<0.05 (Mann-Whitney U test).

C — control; C - SLY — control -silymarin;, NEC — necrotizing enterocolitis;, NEC - SLY — necrotizing enterocolitis -silymarin; TAS —
total antioxidant status; TOS — total oxidant status; OSI — oxidative stress index

>
=]

3 abe

SOD (U/mg protein)
Px (ng/mg protein)

NEC NEC +SLY

c € +SLY NEC NEC +SLY

]
=

NO (umolig protein)
w e om oo

MDA (umolg protein)

c CasLy NEC NEC.+ SLY CaLy NEC NEC +SLY

Figure 1. SOD, GPx, NO, MDA activity levels in the intestinal tissue of rats in Control (C), control + silymarin (C + SLY), necrotizing
enterocolitis (NEC), necrotizing enterocolitis + silymarin (NEC + SLY) groups.

(A):*; Shows significance between C and NEC groups, *; Shows significance between C + SLY and NEC groups,

°; Shows significance between NEC and NEC + SLY groups (p<0.05) (Mann Whitney U test).

(B): *; Shows significance between C and NEC + SLY groups, °; Shows significance between NEC and NEC + SLY groups (p<0.05) (Mann
Whitney U test).

(C): * Shows significance between C + SLY and NEC groups (p<0.05) (Mann Whitney U test), > Shows significance between NEC and NEC
+ SLY groups (p<0.05) (Mann Whitney U test).

(D): % Shows significance between C and C + SLY groups, °; Shows significance between C and NEC + SLY groups, ©; Shows significance
between NEC and NEC + SLY groups (p<0.05) (Mann Whitney U test).

Superoxide dismutase (SOD), Glutathion Peroxidase (GPx), Nitric Oxide (NO), Malondialdehyde (MDA)

31



Osmangazi Tip Dergisi, 2023

Histopathological
scores

0.14%0.14

0.14%0.14

3.42+020

NEC + SLY 2.14%0.26

Figure 2. Hematoxylin and eosin stained sections of intestinal tissue harvested from in Control (C), control + silymarin (C + SLY),
necrotizing enterocolitis (NEC), necrotizing enterocolitis + silymarin (NEC + SLY) groups.

(A): C group, and (B): C + SLY group; Normal tissue morphology, intact intestinal mucosa and no muscular edema detected (H&E

x 100). (C) (D) (E): NEC group; epithelial cell swelling, intestinal edema, discoloration, fragility and weakness of tissue integrity,

loss of villi and decrease in goblet cells were detected (H&E x 100).

(F): NEC + SLY group; cell epithelium villus loss, cellular swelling, goblet cell loss were not detected (H&E x 100). (G): The

histological scores of groups was statistically analyzed.

3. Discussion

NEC is particularly prevalent in premature
infants. In NEC, apoptosis and necrosis form
in the tissue mainly due to intestinal motility
loss, mucosal integrity impairment and
inflammation (15). Many agents used to treat
NEC have unproven efficiency and their use
is controversial. Thus, research 1is still
required to find safe and efficient NEC-
preventive treatment methods (16, 17). The
goal of this study was to see if SLY has an
influence on the symptoms of necrotizing
enterocolitis rats. The effects of SLY in a rat
model of NEC are being investigated for the
first time, according to our findings. It's
probable that oxidative stress contributes to
the onset of NEC. The antioxidant enzyme
activity of tissue SOD, GPx, and TAS was
greatly reduced, whereas tissue MDA, NO,
TOS and OSI concentrations with oxidative
effect were significantly raised in the NEC.
According to Guven et al. MDA and NO
levels in the intestinal tissue of rats with NEC
were higher, although SOD and GPx levels
were lower (12). NO metabolism is increased
in some animal models of NEC (18, 19).
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Enterocyte apoptosis is caused by nitric oxide,
which is created by inducible NO synthase
(INOS) and reactive NO oxidation, and
inhibits enterocyte proliferation and migration
resulting in the intestinal barrier being
ruptured (20, 21). Aydemir et al. reported that
TOS levels increased, but TAS levels did not
change (22). In another study, Yazici et al.
they found no difference in TAS levels
between NEC and control groups (23). In
another study by Tayman et al. shown that,
the TAS has been reported as decreased (24).
The TOS and OSI levels were significantly
higher in the NEC group, whereas the TAS
level was significantly lower, according to
Akduman et al. these findings were in line
with prior studies had shown that the
development and etiology of NEC are linked
to oxidative stress (25). Silymarin has shown
anti-inflammatory, antioxidative and
immunomodulatory effects against diseases in
various animal models (26, 27). The
antioxidant effect of silymarin is thought to be
due to directly removing the formed free
radicals from the environment and inhibiting
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specific enzymes responsible for free radical
production. SLY has been tested in several
experimental models and found to protect
cells from reactive oxygen radical damage and
strengthen cellular antioxidant systems (28,
29). Some studies have shown the antioxidant
characteristic of SLY to be responsible for its
protective effects on tissue (30, 31). We
discovered that SLY reduced oxidative stress
in NEC pups intestines by raising TAS, SOD
and Gpx levels while decreasing TOS, OS],
MDA and NO levels. Although the effects of
silymarin on different diseases have been
shown in various studies, its effect on NEC is
unknown. Therefore, we are not able to
compare our results. In an animal study,
Jouhari et al. reported that silymarin as an
antioxidant agent, significantly reduced the
size¢ and histopathological scores of
endometriotic lesions and increased serum
TAS levels (32). Ghaznavi et al. demonstrated
that SLY and melatonin significantly lowered
the elevated renal reactive oxygen species and
MDA levels, and enhanced renal glutathione
level and SOD activity in rats with
gentamicin-induced  nephrotoxicity  (33).
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Abstract

Incest is traditionally defined as the relationship between family members who are related . In this study, incest cases for which a forensic
report was requested from Eskisehir Osmangazi University Faculty of Medicine, Department of Forensic Medicine by the judicial autho-
rities in the 5-year period between 2015-2019 were included in the study. The cases were evaluated in terms of age, gender, education and
employment status of the victim-defendant, place of residence, relationship between the victim and the accused, the place where the act took
place, pregnancy status, the first application period, and the stage of the act. It was determined that 64 of 661 sexual assault cases reported
by Eskisehir Osmangazi University Forensic Department between 2015-2019 were incest. It was determined that 9 (14.1%) of the cases were
male and 55 (85.9%) were female. It was determined that 17 victims (26.6%) were under the age of 12. Discussion; In the presented study,
the characteristics of incest cases reflected in our Forensic Medicine Department were found to be compatible with the literature. It was
thought that more articles on incest should be submitted.

Keywords: Incest, Domestic sexual abuse, Child abuse

Ensest, geleneksel olarak akrabalig1 olan aile bireyleri arasindaki iliski olarak tanimlanmaktadir. Bu galismada, 2015-2019 yillar1 arasindaki
5 yillik dénemde adli makamlar tarafindan Eskisehir Osmangazi Universitesi Tip Fakiiltesi Adli Tip Ana Bilim Dalrndan adli rapor istenilen
ensest olgular galigma kapsamina alinmistir. Olgular yas, cinsiyet, magdur-sanigin egitim ve is durumu, ikamet edilen yer, magdur sanik
arasindaki iligki, eylemin gergeklestigi yer, hamilelik durumu, ilk bagvuru siiresi, eylemin agamasi agisindan degerlendirilmistir. 2015-2019
yillar: arasinda Eskisehir Osmangazi Universitesi Adli Ana Bilim Dalr'nca rapor diizenlenen 661 cinsel saldir1 olgusunun 64’iiniin ensest
oldugu belirlenmistir. Olgularin 9unun (% 14,1) erkek, 55’inin (% 85,9) kadin oldugu saptanmis olup magdurlarin en kii¢iigiiniin 8, en
bityiigiiniin 32 yaginda oldugu ve yas ortalamalarinin 15.4+5.1 oldugu belirlenmistir. 17 magdurun (% 26,6) ise 12 yagin1 doldurmadig:
belirlenmistir. Sunulan ¢ahsmada Adli Tip Ana Bilim Dalimiza yansiyan ensest olgularinin 6zelliklerinin literatiirle uyumlu bulunmustur.
Ensest ile ilgili daha fazla makale sunulmas: gerektigi diisiiniilmiistiir.

Anahtar Kelimeler: Ensest, Adli tip, Cocuk cinsel istismar
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Evaluation of the Incest Cases in Eskigehir

1. Introduction

Incest is defined by law as sexual activity
between family members and people with
close blood relation, who are prohibited from
marrying (1). Incest covers the actions of the
perpetrator, who has a strong emotional
connection to the victim or has an authority
over the victim, towards sexual urge (2). In
paragraph 3 of Article 102 of the Turkish
Penal Code, the crime of sexual assault is
defined as a qualified form of the crime
"against a person who has a blood or in-
law’s relationship, including the third
degree, or by a stepfather, stepmother,
stepbrother, adopter or adoptee."; therefore,
in incest cases, aggressor may be a sibling,
father, grandfather, stepfather or grandfather,
uncle, uncle (mother side), brother-in-law,
cousins etc.

In the literature, incest has often been
evaluated within the context of child abuse
issues. Incest relationships should be seen as
a social problem. It can lead to biological,
psychological and social ill-effects on the
victim, as well as damage to the family
structure, which is the smallest unit of
society. Although it is a socially important
issue but often overlooked, the World Health
Organization (WHO) regards this issue as a
silently ongoing health emergency (3).

In 2014, the Ministry of Family, Labor and
Social Services' Domestic Violence Against
Women Survey reported that 8.9% of
women in Turkey had been sexually abused
before the age of 15. 15% of these women
were sexually abused by family members
during their childhood (4).

Incest cases are thought to be higher than
reported numbers (5,6). The true prevalence
of incest cases is quite difficult to determine.
Family members may not cooperate in
unfolding incest, which causes the incest-
related data to be limited.

Children who are victims of incest
experience many physical and mental
disorders in both short and long term. These
include indifference or over-sensitivity to
sexual issues, a decline in school
achievement, losing interest in education,
feeling of insecurity, sleep problems,
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communication disorders, suicidal
tendencies and dissociative disorders (7-10).

In this study, incest cases reflected in the
Department of Forensic Medicine of
Eskisehir Osmangazi University Faculty of
Medicine were evaluated. It 1s aimed to
share and discuss the forensic medical
characteristics of the cases with the
literature.

2. Materials and Methods

Incest cases out of sexual assault cases
evaluated between 2015 and 2019 in the
Department of Forensic Medicine at
Eskisehir Osmangazi University Faculty of
Medicine were included in the study. The
cases in which the defendants were father,
stepfather, brother, grandfather, uncle,
brother-in-law were evaluated as part of
incest. Sexual assault is considered all
sexually explicit behaviors in which the body
immunity of the victims is sexually violated,
as defined in the applicable law.

The study was carried out by retrospective
examination of the files in the Department of
Forensic Medicine at Eskisehir Osmangazi
University Faculty of Medicine. The cases
were evaluated in terms of age, gender, stage
of incident, victim-defendant's education and
work status, place of residence, relationship
between the victim and defendant, where the
incident took place, pregnancy status, initial
application period.

The data were analyzed through the SPSS
Package statistics program. P<0.05 is
considered statistically significant.

The study was carried out with the approval
of Eskisehir Osmangazi University Non-
Interventional Clinical Research Ethics
Committee decision dated 17.12.2019 and
numbered 25.

3. Findings

Between 2015 and 2019, 64 (9.7%) of the
661 cases of sexual assault evaluated by
Eskisehir Osmangazi University Department
of Forensic Science were found to be incest
cases. It was determined that 9 (14.1%) of



the cases were male and 55 (85.9%) were
female. The youngest of the victims was
found to be 8 years old meanwhile the oldest
was 32 years old, and their average age was
15.4+5.1. It was determined that 17 victims
(26.6%) did not reach the age of 12 at the
time of incident. The average age of female
victims was 15.9+4.8 and the average age of
male victims was 9.2+3.1. It was determined
that 44 (68.8%) of the victims were not over

Table 1. Distribution of victims' ages by their gender
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the age of 15. It was determined that 8
(88.9%) of the male victims and 9 (16.4%)
of the female victims were under the age of
12 (Table 1). There was a significant
difference between the age group and the
gender. It was determined that 88.9% of
male victims were younger than 12 years
old. Same rate was determined as 16.4% in
female cases (P<0.0001).

Gender Below 12 years old Over 12 years old Total
n % n % n %
Male 8 88,9 1 11,1 9 100,0
Female 9 16,4 46 83,6 55 100,0
Total 17 26,6 47 73,4 64 100,0

Fisher’s Exact Test P< 0,0001

It was determined that 25 (39.1%) of the
cases lived in the village or town, while 39
(60.9%) lived in the urban area.

In 44 (68.8%) of cases, it was understood
that the action took in the form of
penetration. It was determined that 20 cases
(31.2%) contained physical contact without
penetration. Penetration findings were
detected in 38 (69.1%) of the female cases.
Isolated vaginal penetration was detected in
32 of the female «cases, isolated anal
penetration in 2 and vaginal and anal

penetration findings were detected in 4. Anal
penetration findings were detected in 6 of the
male cases. There was no significant
difference between penetration status and
gender and place of life (Table 2). Physical
violence was found in 3 cases (4.7%).

A significant relationship was found between
penetration status and age group. While the
penetration presence was 17.6% (n=3) in
victims under the age of 12, penetration was
determined in 87.2% (n=41) of victims over
12 years of age (Table 2, P<0.0001).

Table 2. Distribution of penetration status by gender, age group, place of residence and application

period
Penetration No Penetration Total

n % n % n %
Gender
Male 6 66,7 3 33,3 9 100,0
Female 38 69,1 17 30,9 55 100,0
% 2=0,021 P>0,05
Age Group
Below 12 years old 3 17,6 14 82,4 17 100,0
Above 12 years old 41 87,2 6 12,8 47 100,0
x 2=28,138 P<0,0001
Place of Residence
Rural 19 76,0 6 24,0 25 100,0
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Urban 25 64,1 14 35,9 39 100,0
% 2=1,004 P>0,05

Initial application period

0-10 days 6 26,1 17 73,9 23 100,0
After 10 days 38 92,7 3 7,3 41 100,0
% 2=30,416 P<0,0001

It was determined that 4 (6.3%) of the
victims were in their preschool childhood, 40
were students (62.5%), 38 were primary and
2 were high school students (62.5%), and 2
female cases (3.1%) were employed. Two of
the female victims were married, and in
other cases the victims were found to be
single.

None of the cases were reported on the same
day. It was determined that 6 cases (9.4%)
were reported to the judicial authorities
(prosecutor's office, police, gendarmerie)
within the first 3 days, 17 cases (26.6%)
were reported within 4 to 10 days, 10 cases
(15.6%) were reported between 10th and
30th days, 27 cases (42.2%) were reported
between 1-12 months and 4 cases (6.3%)
were reported 1 year after the incident. In 27
(42.2%) of the cases, it was determined that
the incident occurred more than once. It was
determined that there were signs of
penetration in all of these 27 cases. Of the 27
cases with repeated attacks in their history, it

Uncle (mother side)

Uncle

was determined that from the first attack, 3
(11.1%) reported between 10-30 days, 20
(74.1%) Dbetween 1-12 months, and 4
(14.8%) more than a year after the incident.

It was determined that 17 of the 23 patients
who reported within the first 10 days did not
have penetration findings. It was determined
that most of the cases (85%, n=17/20)
without penetration reported earlier (10 days
or earlier). However, it was determined that
86.4% (n=38/44) of the patients with
penetration evidences reported later (10 days
and later) (Table 2, P<0.0001).

When the proximity between the victim and
the accused is evaluated, in 16 (25%) of
cases, the defendant was a father, stepfather
in 14 cases (21.9%), grandfather in 10 cases
(15.6%), brother in 9 cases (14.1%), uncle in
8 cases (12.5%) and uncle (mother side) in 7
cases (10.9%) (Chart 1).

Brother

‘Grandfather

Stepfather

Father

10 15 20

Chart 1. Distribution according to the proximity between victim and defendant

It is understood that 7 women became
pregnant as a result of incest. In all 7 cases, it
is determined that incest was revealed due to
pregnancy. It has been observed that they did
not make any official complaints until they
became pregnant. In the cases in which
victims became pregnant, it was determined
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that the fathers were defendant in 3 cases,
brothers in 2 cases, uncle in 1 case and uncle
(mother side) in 1 case were the defendants.
In all cases where pregnancy was detected, it
was determined that the defendant was
revealed by DNA analysis.
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All of the defendants were found to be male,
the youngest was 17 years old, the oldest
was 67 years old and their average age was
32.6£13.5), 33 (51.6%) were single, 21
(32.8%) were married and 10 (15.6%) were
found to be widows.

When the educational status of the
defendants is examined; It was determined
that 50 (78.1%) were primary and 14
(21.9%) were high school graduates. There
was no illiterate,  college-educated
defendants. 11 (17.2%) were unemployed, 6
were retired (9.4%), the remaining 47
(73.4%) all had occupations as farmers
(n=19), civil servants (n=13), workers (n=8)
and self-employed (n=7).

A total of 23 cases (35.9%) were found to be
incapable of defending themselves in terms
of physically and mentally, including 17
cases due to being underage and due to
mental retardation in 4 cases.

4. Discussion

The actual frequency of incest is very
difficult to determine. In this literature,
incest cases, which were reflected to the unit
where the study was conducted, were
presented rather than the frequency of
occurrence in the society (5,6). Zonguldak
Bulent Ecevit University Faculty of
Medicine, Department of Forensic Medicine
reported that 39 incest cases were evaluated
between 2010 and 2014 (11).

In a study conducted in Hatay, it was
reported that 737 cases of sexual assault
were evaluated in the Department of
Forensic Medicine at Mustafa Kemal
University Faculty of Medicine between
2013 and 2016, and 57 (7.7%) of these cases
were found out to be incest cases (6). Our
study found that 64 (9.7%) of the 661 cases
of sexual assault were incest.

In the study presented, it was determined that
73.8% of the defendants were primary
school graduates, none of them were college
educated, 18.5% (n=12) of the defendants
were unemployed, 36.9% (n=24) were
farmers and 7.7% (n=5) were self-employed.
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Similar to our study, although incest cases
are seen in families from all socio-economic
levels; It has been reported that it is more
common in families from low socio-
economic backgrounds in the reports made
to child protection services.

In this study, the average age of male victims
was 8.5+2.7, while those of female victims
were 15.3+4.2 and all cases were 14.1+4.7.
Similarly, in a study evaluating victims of
sexual assault in our country, 51.7% of the
cases were between the ages of 11 and 15
(14). Again, a study of 418 cases by Grossin
and his colleagues found that the average age
of victims of sexual crime was 15.9 years
(15). Studies of sexual offences reported that
men were mostly subjected to sexual acts at
an early age (15,16,17).

Only 3 (4.7%) of the cases in our study had
physical findings in general physical
examination. Since physical examination
findings, which are important in the
discovery of sexual abuse, are often
undetectable, their diagnostic value is
limited. Events can be carried out with
different types of sexual behaviors and these
actions may not cause a traumatic finding
(18,19). Physical findings are more
infrequent, especially in incest cases (20).

If the time between the incident and the
initial examination is prolonged, it becomes
difficult to obtain medical evidence to help
clarify the incident. In a study of 275 cases,
it was reported that only 1.8% of victims of
sexual crime were examined on the same day
(20). In another study that evaluated 418
cases of sexual assault, it was reported that
39% of the cases were reported to have been
investigated within the first 3 days. In the
same study, it was determined that 51% of
the cases who reported in the first 3 days and
8% of the victims who reported later were
attacked by people they did not know at all
(15). In the study presented, it was
determined that none of the cases were
reported on the same day. It was determined
that 6 cases (9.4%) were reported to the
judicial authorities (prosecutor's office,
police, gendarmerie) within the first 3 days,
17 cases (26.6%) were reported within 4 to
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10 days, 10 cases (15.6%) were reported
between 10th and 30th days, 27 cases
(42.2%) were reported between 1-12 months
and 4 cases (6.3%) were reported 1 year after
the incident.

In the literature on sexual assault, it has been
reported that victims who are generally
attacked by people they know have reported
to the judiciary later (21,22). It was
determined that especially in cases with
penetration, the report was made later (23).
This situation is attributed to the fact that the
concept of virginity is still very important in
our country and therefore the victims are
afraid after the incident and have difficulty
in telling about the incident. In the present
study, in accordance with the literature, it
was determined that there were no signs of
penetration in 17 of 23 cases reported within
the first 10 days. It was determined that most
of the cases without penetration (85%,
n=17/20) reported earlier (10 days and
earlier). However, it was determined that
86.4% (n=38/44) of the cases with signs of
penetration reported later (10 days and later).

The detection of incest is often coincidental.
It may occur as a result of noticing abnormal
behaviors in the child, taking the child to the
doctor due to a physical injury or genital
infection, and unexpected pregnancy (24,25).
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Abstract

We aimed to determine the frequencies of new-onset disease/attacks of autoimmune diseases (AD) during the COVID-19 pande-
mic and lock-down period compared to the pre-pandemic period. The patients (n=171) (aged between 0-18 yrs.) who were applied
with AD to our hospital during the one year period before and first year of the COVID-19 pandemic and lock-down were included
in this study. The frequencies of hospital applications with new-onset disease/attacks of AD were investigated retrospectively and
compared between the two periods. The number of new-onset disease/attacks in the pre-pandemic and pandemic periods were
determined as follows, 111 and 65 respectively (p<0.001). The proportions of applications to hospital in patients with post-strep-
tococal disease and Henoch-Schénlein purpura have decreased during the pandemic, while a significant increase in frequency of
new-onset type 1 diabetes mellitus has been observed. The frequency of applications for minimal change disease, systemic lupus
erythematosus and Guillain Barre syndrome and multiple sclerosis did not alter substantially between the two periods. None of
the patients were diagnosed with COVID-19. During the COVID-19 pandemic and lockdown period, the frequencies of AD
diseases such as Henoch-Schénlein purpura and post-streptococal disease have decreased considerably indicating indirectly that
infectious agents related with the etiology/course of AD and thus highlights the importance of isolation and hygiene measures.
Increased frequency of type diabetes mellitus during this period suggests that factors other than infections may be effective in the
etiopathogenesis of disease, or that protective agents or their effects might have decreased or changed.

Keywords: COVID-19 pandemic and lock-down, Autoimmune diseases, Children.

COVID-19 pandemi ve kapanma déneminde pandemik éncesi doneme kiyasla yeni baslangigh hastalik/otoimmiin hastaliklarin
ataklarinin sikligini belirlemeyi amagladik. Bu galigmaya COVID-19 pandemisi ve kapanma déneminin bir yil 6ncesi ve ilk yilt
boyunca hastanemizde otoimmun hastalik tanusi ile izlenen hastalar (n = 171) (0-18 yas aras1) dahil edildi. Yeni tan1 alan hasta sa-
yist ve otoimmun hastaligin atak sayilarinin sikliklari geriye doniik olarak aragtirildi ve iki dénem arasinda sikliklar kargilagtirildi.
Pandemi 6ncesi ve pandemik donemde yeni baslangigh hastalik/ataklarin sayisi sirasiyla 111 ve 65 olarak belirlendi (p <0.001).
Post-streptokal hastalik ve Henoch-Schénlein purpuras: hastalarinda hastaneye bagvuru oranlari pandemi sirasinda azalirken,
yeni tani tip 1 diyabetes mellitus sikhiginda 6nemli bir artis gozlendi. Minimal lezyon hastalig, sistemik lupus eritematozus, Gu-
illain Barre sendromu (GBS) ve multipl skleroz i¢in bagvuru siklig1 iki dénem arasinda anlamli bir farklilik gostermedi. Hastala-
rin higbirine COVID-19 teshisi konmadi. COVID-19 pandemisi ve kapanma dénemi boyunca, Henoch-Schonlein purpurasi ve
post-streptokal hastalik gibi otoimmun hastaliklarin sikliklari, otoimmun hastalik etiyolojisi ve seyrinde infeksiy6z ajanlarin rol
oynadigini destekleyecek sekilde 6nemli él¢iide azalmistir. Bu durum izolasyon ve hijyen 6l¢iimlerinin énemini vurgulamaktadir.
Bu donemde tip 1 diyabet mellitus sikliginin artmig sikligi, enfeksiyonlar digindaki faktorlerin hastaligin etiopatogenezinde etkili
olabilecegini veya koruyucu ajanlarin veya etkilerinin azalmus olabilecegini veya degisebilecegini diisiindiirmektedir.

Anahtar Kelimeler: COVID-19 pandemi ve kapanma dénemi, Otoimmiin hastaliklar, Gocukluk ¢ag1
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Autoimmune Diseases During Pandemic

1. Introduction

On February 11, 2020 by World Health
Organization (WHO); the disease by this
infection was defined as COVID-19 and as a
pandemic on March 11, 2020. The first case
of COVID-19 in Turkey was officially
announced on March 11, 2020. It continues to
spread rapidly all over the world and cause a
large number of deaths.

From the beginning of the pandemic, in order
to prevent the spread and transmission of the
infection, isolation measures have been taken
by both individuals and governments all
around the world as in our country, which also
lead to severe socio-economic  bad
consequences. Measures and interventions to
prevent the transmission and spread of this
virus have been a part of our lives and our
lifestyle has changed and people's mobility
and contact decreased. Although
intermittently, a nationwide curfew was
imposed, which still continue on weekends
and for children and people over the age of 65
until March 2021. Schools were closed and
online education started(1). There have been
limitations in workplaces and flexible
working order has been introduced. All social
activities, religious activities, all kinds of
sports and travel activities were stopped.
Eating and drinking outside the home were
restricted. Many individuals provide for their
needs through online shopping. Restrictions
for the shopping and public transport capacity,
obligation to wear a mask, social isolation and
the obligation to leave physical distance,
personal and social hygiene measures and
many other obligatory interventions for
prevention of spread of the virus has been
applied. Thus, the contact of people with each
other has been minimized. Due to all these
isolation and hygiene measures, it is thought
that other infections via airborne and faecal-
oral transmission have been decreased and
therefore the frequency of morbidity
associated with infections has also decreased
as well as COVID-19. It has been observed
that admissions/visits to hospitals have
decreased due to the fear of contamination of
the viriis(2-6).

Autoimmune diseases are characterized by
persistent inflammatory reactions and the
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presence of autoantibodies due to loss of
immune tolerance leading to various organ

damage and dysfunction(7). Viral and
bacterial infections are one of the
environmental factors that trigger

autoimmunity(8). During infections caused by
these microorganisms, autoimmune reaction
starts with mechanisms such as molecular
mimicry, bystander activation, epitope
spreading and presentation cryptic
antigens(9). Virus-induced AD can be counted
as systemic lupus erythematosus (SLE), type-
1 diabetes mellitus (DM), multiple sclerosis
(MS), Gullian Barre syndrome (GBS),
encephalitis and autoimmune myocarditis(10).

SLE, which is the prototype of autoimmune
disorders, begins with periods of exacerbation
and remission in childhood in about 20% of
cases, causing irreversible tissue damage and
even premature death(11). The exact etiology
of SLE is still unknown. However, infections
play a role as an environmental factor
inducing or promoting the onset and
exacerbations of SLE in genetically
susceptible individuals(12). MS is a chronic,
immune-mediated, neurodegenerative
disorder of the central nervous system. At
about 3 to 10% of all MS patients initiates
first clinical symptoms in childhood or
adolescence(13, 14). Viral pathogens may
play a role in MS pathogenesis and
relapses(15). GBS is a typical post-infectious
disease which progresses rapidly shortly after
an infection caused by viruses and bacteria,
usually without recurrence(16). It has been
reported that viral infections have both a
triggering and protective role in the
development of type-1 DM(17).

Idiopathic nephrotic syndrome (INS), is the
most frequent glomerular disease in childhood
In children >1 year of age, minimal change
disease (MCD) is the most common cause of
nephrotic syndrome, accounting for 70%-—
90% of patients(18). In some cases with INS,
an upper respiratory tract infection, an allergic
reaction, vaccines, malignancies or another
factor may precede the development or
relapses of the disease(19).

The etiology of HSP is not well known.
Approximately one and a half of the cases of
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HSP are preceded by an upper respiratory
tract infection(20). It can also be triggered by
viral infections, vaccinations, and insect bites.
Another AD in which bacterial infections play
a role in its etiology is post-streptococcal
disorder (PSD). PSD occurs within 3-4 weeks
after group A beta-hemolytic streptococcal
tonsillopharyngitis. The poor treatment of this
infection is the main cause of PSD(21).

In this study, we aimed to determine that if
there was a change in the frequencies of AD
in the one year period before COVID-19
pandemic and in the first one-year period of
the COVID-19 pandemic, where strict
hygiene and isolation measures were applied
on a personal and social basis.

2. Materials and Methods
Study population

The patients aged between 0 and 18 years
applied to the pediatric departments of our
hospital in the one-year periods before the
COVID-19 pandemic (from March 11, 2019
to March 11, 2020) and during the first year
period of the pandemic and strict lock-down
(from March 11, 2020 to March 11, 2021).
The frequency of applications with a new-
onset disease or attacks/relapses of AD and
the clinical characteristics of the patients were
retrospectively obtained from the hospital
records. COVID-19 PCR test was negative in
all patients whose data were included in the
study during the pandemic period. Data of
patients with positive COVID-19 PCR test
were not included in the study. In order to
exclude AD due to COVID 19, the data of
patients with a history of contact or known to
have had COVID 19 before were excluded
from the study.

The diagnosis and management of MCD was
done according to KDIGO guideline(22).
EULAR/PRINTO/PRES criteria were used in
the diagnosis of HSP(23). The Systemic
Lupus International Collaborating Clinics
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(SLICC) criteria were used in the diagnosis of
SLE(24). Multiple sclerosis was diagnosed
according to McDonald criteria(25). Global
International Diabetes Federation (IDF) /
International Society for Pediatric and
Adolescent Diabetes (ISPAD) 2011 Guideline
was used for type 1 DM diagnosis(26).

Ethical Approval

This study was approved by the Local Ethics
Committee and conducted in accordance with
the Declaration of Helsinki (Number: 8,
Date: 26.01.2021).

Statistical Analysis

Data analysis was performed with IBM SPSS
v21. Qualitative variables were given as count
and percentages in the tables. Normality of
quantitative variables were evaluated with
Shapiro Wilk test. For the normally
distributed  groups, comparisons  were
performed with independent samples t test,
while Mann-Whitney U test was used for non-
normal distributed group comparisons. The
relationship between the types of diseases and
the time of the patient admission to hospital
was evaluated with Pearson Chi-square
analysis. For significant Chi-square test
results, in each row column proportions were
compared using z test with a Bonferroni
correction. Significant differences between
the column proportions denoted with different
letters in each row. P values less than 0.05
were considered significant.

3. Results

The data of 171 patients were included in the
study. The total number of patients admitted
during the pre-pandemic and pandemic
periods were 108 and 63, respectively
(p<0.001). The number of applications of the
patients in the pre-pandemic and pandemic
period was 111 and 65, respectively. The
distribution of the number of the patients and
applications according to AD is shown in
Table 1.
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Table 1. The number of applications and patients according to the autoimmun diseaes

Pre-pandemic Period Pandemic Period

Previously diagnosed
New New
Disease Total Sex Total Attack Onset Total Sex Total Attack Onset
Admission (F/M) Patient  /Relapse  Disease  Admission* (F/M)  Patient  /Relapse  Disease
n (%) (n) (n) (n) n (%) (n) (n ()
Type 1 diabetes 25 (22.5)* 11/14 25 25 34 (52.3)" 20/14 34 34
mellitus
Post Streptococal 20 (18)* 12/8 20 20 1 (1.5 1/0 1 1
Disorders
Minimal change 15 (13.5)a 13/2 15 7 8 10 (15.4) 7/3 10 6 4
disease
Henoch Sheinlein 29 (26.1)* 15/14 29 29 6 (9.2 4/2 6 6
purpura
Systemic lupus 7 (6.3)" 6/1 7 7 5(7.7)7° 5/0 5 5
erythromatosus
Multiple sclerosis 13 (11.7) 19/1 11 2 8 (12.3)* 6/0 6 8
Guillain Barre 2 (1.8)° 0/2 2 1(1.5)° 0/1 1 1
syndrome
Total 111 108 65 63

*Having same letter in a row denotes that column proportions of application time period categories do not differ

significantly at the 0.05 level.

While the number of patients and applications
for other AD decreased during the pandemic
period, it was observed that the number of
patients with newly diagnosed DM increased
by 36%. The total number of patients and
applications who applied with other AD other
than DM were 83/29 and 86/31 during the
prepandemic  and  pandemic  periods,
respectively, and the number of patients and
the number of hospital visits decreased by
65% and 64%, respectively, during the
pandemic period.

A 93 of these patients who applied during the
pre-pandemic period and 51 of the patients
who applied during the pandemic period were
diagnosed with a new-onset disease. During
the pandemic period, the number of patients
diagnosed with a new-onset disease decreased
by 18%. While the number of patients applied
with attack/relapse in the pre-pandemic period
was 15 and the total number of attacks was
18. In pandemic period, the number of
patients and the total number of attacks were
12 and 14, respectively.

The number of patients with DM were 25
(aged 4-17.5 years) and 34 (2-18 years) during
the pre-pandemic and pandemic periods,

respectively. All diabetic patients were
hospitalized, and PCR tests were negative for
COVID-19 in all. There was 36% increase in
the frequency of new-onset diabetes during
the pandemic period. The number of
admissions with ketoacidosis of these patients
were 12 and 18, respectively in the two
periods. Difference in terms of age, HbAlc
levels (12,2% and 11,95% in the pre-
pandemic and pandemic periods, respectively)
and the frequency of ketoacidosis was not
found between the two periods (p>0.05).

During the pandemic period, the applications
with PSD were decreased significantly
compared to the prepandemic period (Table
1). In the pre-pandemic period, 20 new
applications of PSD were observed (15 with
new-onset acute rheumatic fever, 4 with
rheumatic heart disease, 1 with
poststreptococcal reactive arthritis). The
patients’ages ranged from 5 to 18 years. The
major criterias were carditis in 8 patients,
carditis with polyarthralgia in 4 patients,
carditis with chorea in 5 patients, polyarthritis
in 2 patients and monoarthritis in 1 patient.
During the pandemic period, there was no
admission with the reactivation and only one
new patient (13-years-old boy) was applied
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with polyarthritis with elevated acute phase
reactants and diagnosed with acute rheumatic
fever. The PCR test for COVID-19 of him
was negative.

The number of patients followed-up with a
diagnosis of new-onset HSP were 29 (aged
2.8-15.9 years) and 6 (aged 3.5-16.1 years)
respectively in the pre-pandemic and
pandemic periods. All of these patients were
newly diagnosed HSP cases. Compared to the
pre-pandemic period, the number of patients
presenting with newly diagnosed HSP was
80% less during the pandemic period (Table
2). 12 patients in the pre-pandemic period and
2 patients in the post-pandemic period were
hospitalized and treated.

In the pre-pandemic period, 15 patients (aged
2.3-15.3 years) were followed-up with MCD
(8 new-onset MCD, 7 relapsed). Nine patients
were treated by hospitalization. Ten patients
(aged 4.5-16.5 years) were admitted with
MCD syndrome (4 new-onset, 6 relapsed)
during the pandemic period.

In these both periods, 7 (aged 10.2-15.8 years)
and 5 patients (aged 12.5-19 years),
respectively were diagnosed with new-onset
SLE. There was no patient presenting with
SLE attack in both periods.

During the pre-pandemic period, a total of 10
patients were followed-up with MS. Two
patients (aged 6.3-17 years) diagnosed with
new-onset disease of MS. Eight patients (aged
14.1-17 years) which were previously being
followed-up with MS presented with a total of
11 attacks in the pre pandemic period. One
patient also had Sjogren's syndrome and
another patient had type 1 DM. All these
patients were treated by hospitalization.
During the pandemic period, a total of 6 MS
cases (aged 16-17.5 years) which were
previously diagnosed with MS, were admitted
with total of 8§ attacks. One patient also had
type-1 DM.

The number of patients diagnosed with GBS
were 2 (9.4- and 10.8-years old) and 1 (3.3-
year old) respectively in the pre-pandemic and
pandemic periods. There was not statistically
significant difference in the frequencies of
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SLE, MCD, MS and GBS between the two
periods (Table 1).

4. Discussion and Conclusion

We investigated the changes in the
frequencies of AD diseases in which
infections play a role in the etiology and/or
clinical course in one-year periods before and
during the COVID-19 pandemic and lock-
down. Our results showed that there was
significant decreases in the frequencies of the
PSD, HSP and an increase in the frequency of
new-onset diabetes during the pandemic.

It has been reported that the number of
applications to the emergency services and/or
hospital visits related to all kinds of health
problems from all over the world has
decreased considerably. In the early stages of
the pandemic, some people even postponed
their visits to the hospital for serious problems
due to the fear of transmission of SARS-CoV-
2 (2-6). We also experience this situation in
our routine practice in our hospital.

It is obvious that the transmission and
frequency of other infectious diseases beside
COVID-19 infection decrease during the lock-
down period when strict hygene and isolation
measures were taken on a personal and social
basis. In a study conducted in France,
COVID-19 lock-down were associated with a
significant reduction in pediatric infectious
disease spread by airborne transmission®.
Therefore, we investigated whether there was
a change in some AD in which an infection
played a role in the etiopathogenesis and
clinical course during the pandemic and lock-
down period compared to pre-pandemic
period. The symptoms/diseases investigated in
this study such as diabetes, ketoacidosis,
convulsion, respiratory distress, fever, rash,
arthrtis and eudema etc. require urgent
treatment and can’t be handled at home. So, in
the presence of these symptoms or conditions,
it is not possible to postpone hospital
admissions due to the risk/fear of transmission
of COVID-19.

In our study, during the pandemic period, the
frequencies of applications for infection
related morbidities/diseases except new-onset
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DM have decreased by 65%. This result
indirectly demonstrates the relation of
infections with the etiology/clinical course of
the AD.

In our study, it has been determined that the
frequencies of some AD such as PSD and
HSP, have decreased significantly during the
pandemic period. It is known that group A
Streptococcus infections play a crucial role in
the disease's pathogenesis of HSP as well as
viral infections and other factors(27).
Although its role in HSP development is not
as direct as PSD development, our finding
indicates that hygiene measures and isolation
during the pandemic is highly effective in
preventing the transmission of group A beta-
hemolytic streptococcus infection as well as
development of PSD and HSP.

It was determined that the frequencies of these
AD diseases such as MS and SLE, MCD, MS
and GBS in both pre-pandemic and pandemic
periods were quite low and there was no
statistical ~difference between these two
periods. On the other hand, from France,
Harambat et al. reported that the relapse rate
of nephrotic syndrome during the pandemic
period was not different than the period before
the pandemic as in our study(28).

Viruses are suggested to be one of the
environmental agents that play a role in the
emergence and progression of autoimmunity
that plays a role in the ethiopathogenesis of
DM. However, it has been reported that viral
infections have a protective role for DM(17).
The hygiene hypothesis suggests that
increased hygiene habits in early childhood
and western hygiene lifstyle, leads to less
frequent microbial infections that play a role
in the emergence of allergic and AD diseases
in advanced ages. According to this
hypothesis, DM and other AD occur more
frequently in the countries where the industry
is developed and fewer infectious diseases
were observed(29). We found that the
frequency of new-onset diabetes in the
pandemic period has increased considerably
when the severe and widespread isolation and
hygiene measures are taken. This result
indicates that other factors may be more
effective than infectious factors in the
etiopathogenesis of diabetes or that protective
agents may have decreased or changed during
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this period. It comes to mind that one of these
factors may be increased level of
psychological stress. In addition, this finding
may be explained by the hygiene hypothesis.
However, it can be said that duration of the
current pandemic period is too short for a
comment to be made related with the hygiene
hypothesis in the pathogenesis of DM.

Our hospital is a regional reference hospital
and there has been no change in the diabetic
patient referral conditions to our hospital in
terms of change in socio-demographic status
and presence of pediatric endocrinologists in
our region during the time of this study.
Therefore, it cannot be said that diabetic
patient referrals to our hospital have decreased
or increased with that reason.

In addition, could the increase in diabetes
frequency that we detected during the
pandemic period be related to SARS-CoV-2
infection question comes to mind. In a
multicenter study conducted in United
Kingdom, it was reported that the prevalence
of new onset type-1 diabetes increased by
80% between March and June 2020 in two
centers compared to previous years. SARS-
CoV-2 PCR positivity was found in five of
these patients. They suggested that the
increased frequency of this disease may be
related to the exposure to SARS-CoV-2(30).
We think that the increase in DM prevalence
is related to the change in environmental
factors. SARS-CoV-2 PCR test in our patients
with DM were negative and none of patients
with DM in our study study had a history and
symptoms of SARS-CoV-2 infection. On the
other hand, in a study conducted in Germany,
the frequency of type-1 DM in children during
the pandemic and lock-down period covering
13 March to13 May 2020 was not different
from the frequency observed during the same
periods of the previous years(31). In our
study, the frequency of admissions with
ketoacidosis of new-onset DM were not
different between the pre-pandemic and
pandemic periods. Kamrath et al. reported that
the frequency of ketoacidosis especially
severe ketoacidosis in type-1 diabetic children
increased in Germany during the pandemic
period(32).

There are several limitations in our study.
Firstly, this study is retrospective study.
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Secondly, this study have small patient
number. Thirdly, not all children were tested
for the SARS-CoV-2 antibody.

In conclusion, the frequency of applications of
morbidities/diseases associated with
infections have decreased considerably with
the isolation and hygiene measures applied
during the period of COVID-19 pandemic and
lock-down compared to pre-pandemic period.
This decrease was observed to be more
pronounced in the diseases in which bacterial
infections as well as viral infections play a
directly or indirect role in  the
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Severe Measles Cases Requiring Pediatric Intensive Care
Unit Admission

Cocuk Yogun Bakim Unitesine Yatis Gerektiren Agir Kizamik Vakalari
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Measles is a vaccine-preventable disease, and the disease burden is reduced with widespread pediatric measles immunization.
Sporadic and severe cases might be observed during local outbreak situations, especially among unvaccinated people or vaccine
non-eligible age groups, including infancy. In this study, we retrospectively evaluated the clinical and laboratory findings, and
outcomes of children with measles requiring pediatric intensive care unit admission. We retrospectively evaluated medical records
of 14 children with measles, who were followed up in the pediatric intensive care unit of Sanliurfa Training and Research Hospital
between January 1st and June 30th, 2019. The median age was 9.5 months (range between one and 120 months). The most com-
mon reasons for admission to the pediatric intensive care unit were bronchopneumonia (n: 10) and/or sepsis. Two were diagnosed
with pediatric acute respiratory distress syndrome, four patients had sepsis, and one patient had meningoencephalitis. The morta-
lity rate was 14.2%. Risk factors associated with intensive care unit admission included being unvaccinated, being malnourished,
having an underlying condition, and the development of bronchopneumonia as a complication. The mortality rate of measles,
which is a preventable disease despite early treatments in the pediatric intensive care unit, is high, especially in unvaccinated
children and those who have underlying conditions.

Keywords: Children; outbreaks; Measles; Mortality; Bronchopneumonia; Pediatric intensive care unit.

*Kocaeli University Faculty of Medicine,
Pediatric Intensive Care Unit, Izmit,
Turkiye

Kizamik ag1 ile 6nlenebilir bir hastaliktir. Yerel salgin durumlarinda, 6zellikle agilanmamus kisilerde sporadik ve ciddi vakalar

gozlenebilir. Bu ¢alismada, ¢ocuk yogun bakim iinitesinde yatis gerektiren kizamik tanusi kesin olan ¢ocuklarin klinik ve labora-

tuvar bulgularini ve sonuglarini geriye déniik olarak degerlendirdik. 1 Ocak-30 Haziran 2019 tarihleri arasinda $anlrfa Egitim
Correspondence: ve Arastirma Hastanesi ¢ocuk yogun bakim {initesinde izlenen 14 kizamik tamili ¢ocugun tibbi kayitlar1 geriye doniik olarak
Eylem KIRAL degerlendirildi. hastalarin median yas1 9,5 aydi (1 ile 120 ay arasinda degisiyordu). Pediatrik yogun bakim iinitesine en sik yati
nedenleri bronkopnémoni (n: 10) ve/veya sepsis idi. Iki hastada pediatrik akut solunum sikintis1 sendromu, dért hastada sepsis
ve bir hastada meningoensefalit tanis1 konuldu. Mortalite oran1 %14,2 idi. Yogun bakim iinitesine kabul ile iligkili risk faktorleri
arasinda agilanmamus olma, yetersiz beslenme, altta yatan bir durumun olmasi ve komplikasyon olarak bronkopnomoni gelisimi
yer almaktadir. Onlenebilir bir hastalik olan kizamik nedeniyle yogun bakim yatisi gereksinimi olan ¢ocuklarda 6liim orani erken
miidahalelere ragmen yiiksektir.
Anahtar Kelimeler: Cocuk, salginlar, Kizamik, Oliim, Bronkopnémoni, Gocuk yogun bakim iinitesi
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Severe Measles Cases in PICU

1. Introduction

Measles is an acute highly transmissible viral
infection associated with morbidity and mortality
among unvaccinated or vaccine-ineligible
populations. The most common complication of
measles is otitis media, while other severe
complications, such as pneumonia or
neurological conditions, can cause severe clinical
conditions that result in admission to the
pediatric intensive care unit (PICU) (1).

According to WHO, the measles vaccine has
saved the lives of nearly 31.7 million people
around the World since 2000 (2). There are also
local outbreaks of measles. The annual recorded
incidence of measles decreased by 88% between
2000 and 2016, from 145 to 18 cases per million
people, but increased to 120 in 2019 before
decreasing to 22 in 2020. In 2020, 26 major and
disruptive outbreaks (more than 20 cases per
million) were recorded throughout five WHO
regions; 17 (65%) of these outbreaks occurred in
African nations (3). Between 2000 and 2010
reported measles-containing vaccine first dose
(MCV1) coverage improved globally from 72
percent to 84 percent between 2000 and 2010,
peaked at 86 percent in 2019, and then decreased
to 84 percent in 2020 during the COVID-19
pandemic (3). Measles deaths have been reduced
by 94 percent since 2000. However, measles
remains an important public health problem.

This study aims to assess the clinical and
laboratory data of patients with measles
requiring pediatric intensive care unit admission
in 2019 in Sanliurfa, Turkey.

2. Materials and Methods

In this study, medical records of patients with
measles requiring PICU admission, have been
retrospectively evaluated in the Ministry of
Health Sanliurfa Training and Research Hospital
between January 1st and June 30th, 2019. The
diagnosis of measles has been confirmed with
laboratory tests (ELISA tests, specific IgM, and
IgG antibodies) in cases that fulfill the criteria for
definitive diagnosis, in addition to clinical
findings (fever, malaise, cough, coryza, and
conjunctivitis, Koplik spots, a maculopapular
rash). Ethics approval was obtained from the
Harran University Local Ethical Committee.
Age, gender, anthropometric measurements,
vaccination status, socioeconomic status, history
of contact with a measles case, diagnosis upon
admission to the intensive care unit, receipt of
treatment (vitamin A, antibiotics), and
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complications were evaluated. From medical
records, complete blood counts, peripheral blood
smears, serum C-reactive protein (CRP) and
procalcitonin levels, arterial blood gas analysis,
and blood culture results were noted. Pediatric
risk of mortality (PRISM) scores were recorded
for all patients with the worst clinical and
laboratory data within the first 24 hours (4).
Supportive extracorporeal therapies such as renal
replacement therapy and plasma exchange
therapy were recorded. The outcomes of the
patients have been classified as “died” or
“discharged”.

3. Results

Clinical and laboratory parameters of 14 children
(8 boys and 6 girls) requiring PICU admission
have been evaluated (Table 1-3). The median
age of the patients was 9.5 months (range
between one and 120 months). Three children
(21.4%) were aged between 0-3 months, eight
children (57.1%) were aged between 3-12
months, and three children were above 12
months (15 months, 69 months, and 120 months,
respectively).

Four children (28.5%) have had contact with a
patient who had a measles-like rash, while one
patient had contact with a patient who had been
diagnosed with measles in another city. All of
the patients were positive for measles IgM. One
patient had a serological test three weeks after
being admitted because of technical difficulties;
the results showed that this patient had measles
IgG. All of our patients received vitamin A
supplements (age-appropriate doses) after the
diagnosis of measles.

Eleven children with measles were younger than
the age for the measles-containing vaccine in the
National Immunization Program of the Ministry
of Health Turkey, and two children (> 1 year)
had missed their MMR vaccine Schedule
(unvaccinated refugees). In three cases, siblings
of the patients had a history of measles. Five
patients (35.7%) were immigrants with Syrian
backgrounds, and one of these was a resident of
an immigrant camp. One patient had albinism,
three patients had neuromotor retardation and
epilepsy, and one of them had a ventricular
septal  defect and aortic  coarctation.
Anthropometric measurements (weight-for-age)
of five patients (35.7%) were lower than the 3rd
percentile for age, and two patients were
between the 3-10th percentile for (14.2%).
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All patients were admitted to isolated rooms in
the PICU. Fever and a maculopapular rash were
the most common presenting symptoms for all
the patients. The period between the onset of
symptoms and presentation varied between 12
and 72 hours. Ten children were admitted from
the Pediatric Emergency Unit and four patients
were admitted from the inpatient wards. PRISM
scores vary between 5 and 36, and predicted
mortality according to PRISM scores was
between 1.7 and 93.5%. Ten patients were
admitted with respiratory distress due to
bronchopneumonia, requiring oxygen
supplementation. Two children were diagnosed
with pediatric acute respiratory distress
syndrome (pARDS). A 69-months-old boy
presented with a seizure, a lumbar puncture was
performed for suspected meningoencephalitis;
the cerebrospinal fluid (CSF) protein level was
60 mg/dL and the glucose level was 50 mg/dL.
CSF gram staining was negative, but measles
serology could not be confirmed in the CSF
sample. Two patients had culture-negative
sepsis. During the intensive care unit stay, one
patient had pancytopenia and two patients had
ARDS secondary to bronchopneumonia and
sepsis (Figure 1). Two patients required chest
tube drainage due to pneumothorax and
empyema.

The length of PICU admission varied from 3-21
days, and hospital admission were 5—41 days.
One patient who had albinism and presented
with atypical symptoms of measles was treated
in the PICU unit for 12 days and needed
continuous ~ venovenous  hemodiafiltration
(CVVHDF) and plasma exchange therapy
because of multiorgan failure caused by pARDS
and septic shock. Despite all supportive
therapies, the patient died. One patient, who
needed to be admitted to the intensive care unit
twice during the clinical course, died three weeks
after acute presentation with empyema and
sepsis.

In this study, we present 14 cases of measles
who needed to be admitted to an intensive care
unit, two of whom died because of complications
from measles.

In our study, 11 patients were under the age of
vaccination for measles-containing vaccines
according to the National Immunization
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Program. Metin et al. evaluated 44 pediatric
measles cases in Ankara, Turkey, between 2012
and 2013, and they showed that all of these
patients either missed scheduled vaccinations or
were smaller than the age of vaccination as in
our study (9). In 2014, in a study carried out in
the USA, Gastanaduy et al. showed that among
178 cases of measles, only 10% had received the
measle vaccine (10).

The primary method of protecting children under
the age of vaccination is through high
immunization rates in the population (11). Yoriik
et al. showed that the region with the highest
vaccination rejection rate is Southeastern
Anatolia Region where Sanlhurfa is located. The
biggest reason for vaccine rejection is the fear
that the ingredients in the vaccine may cause
undesirable effects (12). Reduced vaccination
rates make neonates and infants high-risk groups
for measles, which can cause problems that
necessitate hospitalization to an intensive care
unit and, in some cases, death. In our case series,
two children missed their measles-containing
vaccine schedule. Missing the vaccine shot for a
disease in which vaccination is the principal
method for prevention, is the underlying etiology
of the infection in these patients.

Complications have been reported in 30% of
measles cases. It is known that the risk of severe
complications is higher in infants younger than
one year of age and adults. One to six percent of
the patients who have measles have pneumonia,
6% have gastroenteritis, 7-9% have severe otitis
media, and loss of sight and encephalitis are each
encountered in one in 1000 cases (13). In our
study, ten of the patients in the PICU had
bronchopneumonia, three had sepsis, and one
had meningoencephalitis. One patient had
pancytopenia, two patients had pARDS
secondary to bronchopneumonia and sepsis.
Two of our patients needled CVVHDF and
plasma exchange therapy because of sepsis-
associated organ dysfunction with
thrombocytopenia-associated multiple organ
failure. In our study, although they were in
contact with the measles case, none of the
patients were vaccinated or received intravenous
immunoglobulin (IVIG) treatment (14).

One of every 20 measles cases results in
mortality in developing countries (15). Donadel
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et al. tried to determine the mortality risk factors
of measles cases in infants and children under
the age of 59 months. They found that 93% of
the patients who died, were not vaccinated with
an age-appropriate dose of measles-containing
vaccine. The presence of malnutrition and
children with bronchopneumonia have an
increased risk for mortality (16). In our study,
none of our patients were vaccinated, 50% had
malnutrition (underweight/ low weight-for-age),
35.7% had an underlying disease, and 71.4% of
patients developed bronchopneumonia. Despite
all treatment modalities, the mortality rate was
14.2 % in the PICU. In our study, one patient
died during a measles infection and another died
when s/he was admitted to the PICU two weeks
after the acute infection. We enrolled only
children with severe conditions requiring PICU,
and the predicted mortality regarding pediatric
risk of mortality at admission was higher than
20% in six out of 14 cases.
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4. Conclusion

Respiratory tract infections, ARDS, and sepsis
are among the important clinical states that cause
mortality and morbidity in measles patients
admitted to the intensive care unit. Despite early
treatment, the mortality rate of measles is high,
particularly in unvaccinated children and those
with underlying conditions. Complications and
high mortality observed in intensive care patients
highlight the importance of maintaining a high
measles vaccine coverage, with enhanced
targeting of the unvaccinated population.
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Serebral palsi kronik nérolojik bir hastalik olup tedavinin temelini fizik tedavi olusturmaktadir. Hippoterapi bu klasik tedavi yon-
temine ek olarak uygulanabilmektedir. Calismamizda hippoterapinin serebral palsi hastalarina olan etkisi arastirildi. Cocuklara
tedavi dncesi ve sonrasinda Kaba Motor Fonksiyon Olgegi-88 (KMFO-88) ve Berg Denge Olgegi uyguland:. On iki haftalik terapi
sonrasinda KMFO-88 ve Berg Denge 6l¢egi puanlarinda istatiksel olarak anlamli artis belirlendi. Bu 6n ¢alismamiz hippoterapi
uygulamasinin pediatrik serebral palsi hastalarinin tedavisinde kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Serebral palsi, Hippoterapi, Denge, Cocuk

Abstract

Cerebral palsy is a chronic neurological disease and the mainstay of treatment is physical therapy. Hippotherapy can be applied in
addition to this classical treatment. Our study investigated the effect of hippotherapy on patients with cerebral palsy. Gross Motor
Function Scale-88 (GMFS-88) and Berg Balance Scale were administered to the children before and after the treatment. After 12
weeks of therapy, a statistically significant increase was determined in the GMFS-88 and Berg Balance scale scores. This prelimi-
nary study shows that hippotherapy can be used in the treatment of pediatric cerebral palsy patients.

Keywords: Cerebral palsy, Hippotherapy, Balance, Children
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Hippoterapinin Serebral Palsili Cocuklarda Etkisi

1. Giris

Serebral palsi (SP) “gelismekte olan beyinde
olusan lezyon ya da zedelenme sonucu ortaya
cikan, ilerleyici olmayan ancak yasla birlikte
degisebilen, kalici hareket, durus ve motor

fonksiyon bozuklugu” seklinde
tanimlanmaktadir ~ (1). SP  etiyolojisi
multifaktoriyel ve cesitlidir. Motor

yetersizlige siklikla goérme, isitme sorunlari,
mental retardasyon, dil gelisiminde gerilik,
epilepsi ve ikincil olarak gelisen kas-iskelet
sorunlar1 eslik edebilir. Diinyada SP siklig1
1000 canli dogumda 2-3 arasinda degisen
oranlarda bildirilmektedir (2). Ulkemizde
yapilan bir arastirmada ise SP sikligi 1000
canli dogumda 4.4 olarak saptanmustir (3). SP
tedavisinin temelini fizik tedavi uygulamalari
olusturmaktadir. Son zamanlarda
hippoterapinin SP’de motor kazanimlar
saglayabilen klasik rehabilitasyon programina
yardimc1 bir yontem olarak tedavide fayda
saglayabilecegini gosteren caligmalar
mevcuttur (4-6).

Hippoterapi, motor ve duyusal girdi saglamak
icin atlarmm ¢ok boyutlu sirt hareketlerinin
kullanildig1 bir terapi stratejisidir. Norolojik
fonksiyonlarin ~ ve  duyusal siireclerin
iyilestirilmesine dayamr ve Ozellikle fiziksel
yetersizlikleri olan bireylerin rehabilitasyon

programlarina katki saglamaktadir.
Hippoterapi, atin hareket biyomekanigi
sonucunda  olusan ¢ok  boyutlu  sirt
hareketinin, biniciye insan yiriyiisiiniin
mekanigine benzer sekilde ritmik ve

tekrarlayan bir hareket modeli saglamasi
esasina dayanir. Hipoterapinin birincil amaci,
bireyin  dengesini,  postiiriinii, = motor
becerilerini ve hareketliligini iyilestirmektir.
Hippoterapi, disiplinler arast1 bir ekip
yaklasimi kullanan bireysellestirilmis bir
terapi modelidir (7-9).

Eun Sook Park (10) ve arkadaslar elli bes
SP’li ¢ocugu dahil ettikleri ¢aligmalarinda

cocuklarda  hipoterapinin  kaba  motor
fonksiyon ve fonksiyonel performans
iizerinde yararl etkileri oldugunu

bildirmislerdir. Alemdaroglu E ve ark dokuz
cocukla yiiriittiikkleri calismada hippoterapi
uygulanan SP hastalarinda kas spastisitesini
azaldigim tespit etmislerdir (11).
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Ulkemizde hippoterapinin terapotik etkilerini
arastirmay1 amaclayan bilimsel c¢aligsmalarin
say1st maalesef sinirhidir (12).

Bu caligmada standart fizyoterapi
uygulamalarina ek olarak bireysellestirilmis
hippoterapi programi uygulamalar1 alan SP’li
¢ocuklarin denge ve motor fonksiyonlarindaki
gelisimleri ile karsilagtirilmas1 amaglandi.

2. Gereg ve yontem

Aragtirma Ekim 2021- Mart 2022 tarihileri
arasinda Eskisehir Osmangazi Universitesi,
Hippoterapi Uygulama ve Arastirma Merkezi’
nde gergeklestirildi. Calismaya Eskisehir
Osmangazi Universitesi Tip Fakiiltesi Cocuk
Noroloji Bilim Dali’ nda takip ve tedavisi
devam eden 20 SP hastasi davet edildi.

Daha o6nce hippoterapi programina alinmis,
son 6 ay icinde botulinum toksini A
uygulamasi yapilmisg, dorsal rizotomi veya son
18 ay icinde ortopedik cerrahi girisim
uygulanmis olan hastalar arastirmaya dahil
edilmedi.

Aragtirma protokolii Eskisehir Osmangazi
Universitesi Klinik Arastirmalar Etik Kurulu
tarafindan onaylandi (karar no:2021/42) ve
tedavi programi baslamadan Once tim
hastalarin ebeveynleri tarafindan
bilgilendirilmis goniillii olur formu imzaland
ve  tim  hastalara  terapi  sirasinda
yasanabilecek kazalara kars1 sigortasi yapildi.
Bu c¢alisma, Avrupa Birligi Komisyonu
tarafindan "Support to Civil Society Networks

and Platforms" ¢agrist "Saglhga Erisim"
baghigi altinda I1PA/2019/413-002 referans
kodlu  "Hippoterapi  Tiirkiye"  projesi

tarafindan desteklenmektedir.

Hippoterapi hastalara haftada iki giin 1’er saat
olmak iizere toplam 12 hafta boyunca
uygulandi.

Calisma doneminde tiim diinyada iilkemizde
yaganan COVID-19 pandemisi sebebiyle 6 ve
terapiye uyum saglayamama nedeniyle 4
olmak {lizere toplam 10 hasta 12 haftalik
aragtirma siiresini tamamlayamadan ayrildilar.
Aragtirma toplam 10 hasta ile tamamlandi.
Calisma oncesinde ve sonunda SP hastalarina
kaba motor fonksiyonlar, Kaba Motor
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Fonksiyon Olcegi-88 (KMFO-88) ve Berg
Denge Olgegi uygulandi. Her iki o6lgegin
Tiirkge gecerlilik ve giivenirlik g¢aligmalari
tamamlanmustir.

Kaba Motor Fonksiyon Olgegi-88 (KMFO-
88) ile (A) yatma-yuvarlanma, (B) oturma,
(C) emekleme-diz istii durma, (D) ayakta
durma ve (E) yiiriime-kogsma-ziplama alt
basliklarinda 0 ile 3 puan arasinda puanlama
yapilarak degerlendirildi ve tedavi Oncesi ve
sonrasi bulgular belirlendi.

3. Bulgular

Caligmaya katilan SP hastasi ¢ocuklarin altisi
kiz dordii erkekti. Katilimcilarin ortalama yasi
76.70 £ 30.75 (33-139) ay olarak hesaplandi.
Hastalarin ortalama gestasyon yasi 33.3 (28-
40) hafta olarak belirlendi. Calisma grubun
sosyodemografik ozellikleri tablo 1’ de yer
almaktadir. Caligma grubunun on iki haftalik
Hippoterapi Oncesi ve sonrasi Berg Denge
Skalas1 ve KMFO-88 sonuglar1 arasinda
istatistiksel olarak anlamli artis saptandi. Kaba
Motor Fonksiyon Olcegi-88 (KMFO-88) alt
puanlama parametreleri incelendiginde ¢ alt
parametresinde artis gozlendi ancak diger iki

parametrede ise degisiklik belirlenmedi
(Tablo2).
Tablo 1. Calisma grubunun sosyodemografik 6zellikleri
Ozellik n (%)
Cinsiyet
Kiz 6 (60)
Erkek 4 (40)

Ortalama gestasyon haftasi
Ortalama dogum agirhgi
Antropometrik dl¢iimler
Ortalama viicut agirhgi
Ortalama boy

SP tipi

Kuadriplejik SP

Diplejik SP

Hemiplejik SP

Kaba motor islev dlcegi
Seviye 1 1
Seviye 11 4
Seviye II1 3
Seviye IV 1
Seviye V 0

33.3 £ 4.44 hafta (min 28- maks 40)
1987.00 £ 895.16 gram (min 1080-mak 3800 )

23.14 £9.68 kg (min 12.00-maks 45.60)
112.70 £ 14.26 cm (min 88-maks 134 )

4 (40)
3(30)
3(30)

Tablo 2. Hastalarm KMFO-88 ve Berg Denge Skalas1 sonuglari

Terapi oncesi

Terapi sonrasi

Ortalama (SD)  Ortanca (min- Ortalama (SD) Ortanca (min- P degeri*

maks) maks)
KMFO toplam 66.24 +£21.30 70.34 (23.92- 73.32 £22.67 78.46 (26.60- <0.05
puan 88.14) 95.64)
Uzanma- 97.02 £8.11 100(74.20-100) 99.60 £ 1.26 100 (96-100 >0.05
yuvarlanma
Oturma 87.82 £27.10 100 (16.60-100) 90.33 £23.16 100 (28.30-100) >0.05
Siiriinme-diziistii 60.71 £34.70 67.85 (0-100) 69.51 £34.68 84.52(0-100) <0.05

durma
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Ayakta durma 44.29 £32.44 53.84(0-79.48)
Yiiriime, kosma, 38.81 £28.56 27.77 (5-84.72)
zplama
Berg Denge 2390 + 16.25 23 (1.00-51.00)
Skalasi

57.62 +34.58 69.22 (2-92.30) <0.05
49.37 £33.77 40.96 (5-9583) <0.05
31.00£ 18.39 31 (3.00-55.00) <0.05

SD: standart sapma
* non parametrik wilcoxon analizi olasilik degeridir

4. Tartisma

Atlarin  saghiga olan faydalarina iliskin
belgeler, savasta yaralanan Yunan ve Romali
askerlerin iyilesmeyi kolaylastirmak igin
bineklerine geri yerlestirildigi milattan 6nce
besinci yiizyildan beri var olmustur. Atlar,
Almanya' da 1600 1i yillara kadar 6zel olarak
terapdtik  fayda icin  kullamilmistir  ve
hippoterapi su anda diinya capinda 30' dan
fazla iilkede uygulanmaktadir (13,14).
Hippoterapinin  birincil amaci,  bireyin
dengesini, durusunu, islevini ve hareketliligini
iyilestirmektir. Hippoterapi, disiplinler arasi
bir ekip yaklagimina sahip bireysellestirilmis
bir tedavi yontemidir. SP tedavisinin temelini

klasik  fizik tedavi ve rehabilitasyon
uygulamalar1  olusturmakla  birlikte son
zamanlarda bu tedavilere ek olarak

hippoterapinin SP hastalarinin tedavilerinde
de yeri olabilecegi belirtilmektedir (6). Atin
ritmik, sag-sol simetrik yliiriiylis hareketi,
cocugu orta hat boyunca tekrar tekrar ileri geri
hareket ettiren kritik faktor olabilirken, atin
cevresi spastik addiiktor kaslara yumusak,
sirekli bir esneme hareketi saglar. Atin
bacaklarinin giiglii itisleri, gli¢lii vestibiiler ve
proprioseptif uyarim saglar ve viicut
farkindaligin1 artirirken, tekrarlanan kiigiik
postiiral denge ayarlamalari, ¢ocugun daha
normatif bir orta hat ve simetrik agirlik tasima
duygusu kazanmasina yardimci olur.

Ulkemizde toplam 10 SP hastasi ve 10 saglikli
cocugun katildigi bir arastirmada 10 haftalik

hippoterapi sonrasinda ¢alisma grubunda
KMFO-88  puanlarinda  anlamli  artis
saptanmugtir.  Ozellikle yatma-yuvarlanma,

oturma, emekleme-diz {isti durma, ayakta
durma ve yiirime- kosma-ziplama alt
parametrelerinde artis belirlenmistir. Cherng
ve ark (15) 14 SP’li hastanin bulundugu 16
haftalik  hippoterapi uygulamasi sonrasi,
hastalarin KMFO parametrelerindeki iyilesme
anlamli bulunmustur. Ayrica, etkinin en az 16
hafta siirdiigii goriilmiistiir. McGibbon ve ark

61

(16) yaptigt c¢alismada da benzer sekilde
hippoterapi sonrast motor fonksiyonlarda
iyilesme gozlenmistir. Casady ve ark (17) on
haftalik hippoterapi uygulamasi1 ile 7 SP’li
hastanin dahil edildigi toplam 10 cocukta,
yatma-yuvarlanma parametresi haric tiim
KMFO-88 parametrelerinde Oonemli
gelismeler saptamiglardir. Deutz ve ark (18)
73 SP‘li hastada yaptigi calismada da
hippoterapinin SP’li ¢ocuklarda dik durmay1
ve yiirlimeyi tesvik etme konusunda belirgin
terapotik etkisinin oldugunu ileri siirmektedir.
Bizim g¢alismamizda ise uzanma-yuvarlanma

ve oturma alt parametrelerinde fark
gbzlenmedi. Siirlinme-diziistii durma, ayakta
durma, yiirime, kosma, ziplama alt

parametrelerinde ise anlamli fark saptandi.

Aragtirmamizda kaba motor fonksiyonlari
degerlendirmede kullanilan KMFO-88, SP’li
cocuklarin takibinde ve uygulanan tedavinin
etkinligini gostermede yararli bir yontemdir.
Testin  yardimc1  cihaz  ve  donanim
gerektirmemesi, ucuz olmasi, video-teyp
kaydi ile ayn1 duyarlilikta olmasi, test ici ve
testler aras1 giivenilirliginin yiiksek olmas1 bu
yontemin olumlu yonleridir. Ancak motor
gelisimdeki niteliksel degisiklikleri
gostermedeki yetersizligi ve uygulamanin
zaman almasi, pratik kullanimda zorluklara
neden olabilmektedir.

SP’li ¢ocuklarda, postiiral kontrol ve denge
ayrilmaz  sekilde iligkili  oldugu igin
calismamizda ayrica hippoterapinin denge
iizerine olan etkisi de degerlendirildi.
Hippoterapinin denge iizerine olumlu etkisi
belirlendi. Arastirmamiz literatiirle benzer
sonuglara ulagmistir (6). Kang ve ark (19)
hippoterapinin  SP’li  ¢ocuklarin  dengesi
tizerindeki etkisini arastirdigi caligmasinda;
geleneksel fizik tedavi ile hippoterapinin, SP'li
cocuklarin dengesini tek basina geleneksel
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fizik tedavi yoOntemlerinden daha

gelistirdigi sonucuna ulagmistir.

iyi

Hippoterapi atlarin kullanildig: bir yontemdir.
Canli hayvanlarla terapi uygulamasi bazen
hayvan  kaynakli  nedenlerden  dolay1
aksayabilmektedir. Bu sorunlarin Oniine
gegmek amaciyla son zamanlarda at binme
simiilasyon cihazlar kullanilmaktadir.
Chinniah ve ark at binme simiilasyon cihazi
kullanarak yaptiklart c¢aligmada 12 haftalik
terapi sonrasinda KMFO-88 skorlarinda
yalnizca konvansiyonel fizik tedavi uygulanan
gocuklara  oranla  daha  fazla  artig
saptamiglardir (20).
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Abstract

One of the most important factors in the management of diabetes is the level of self-care of patients. It reduces mortality and
morbidity and is an important marker in the course of the disease. In our study, we aimed to evaluate the self-care level of diabetic
patients admitted to our hospital and the factors that may affect self-care. Diabetes patients admitted to the Diabetes and Obesity
Outpatient Clinic of our hospital were examined in a 4-month period between May 15, 2021 and September 15, 2021. After verbal
information, a 71-question questionnaire including sociodemographic characteristics, lifestyle, education and treatments, body
mass index, waist circumference and Diabetes Self-Care Scale was applied face-to-face to patients who agreed to participate in
our study. Measurements were made by the researchers. p<0.05 was accepted as statistical significance. The study included 132
diabetic patients, 83 women and 49 men. The mean score obtained from the Diabetes Self-Care Scale was 96.25+19.61. Factors that
interacted with self-care were educational status (p<0.001), income level (p<0.001), receiving education about the disease from
the doctor (p=0.007), diet (p=0.003) and exercise (p=0.005) in the treatment, frequency of control (p<0.001), waist circumference
(p<0.001) and body mass index (p<0.001). Management of existing patients is as important as prevention of diabetes. Self-care
is an important factor in the management of the disease. Every intervention to increase self-care leads to positive results in the
management of the disease.

Keywords: Self-care; Diabetes mellitus; Body mass index; Diet; Exercise

Diyabet hastaliginin idamesinde en 6nemli fakt6rlerden bir tanesi hastalarin 6z bakim diizeyidir. Mortalite ve morbiditeyi azalt-
tig1 gibi, hastaligin seyrinde 6nemli bir belirtegtir. Caligmamizda hastanemize bagvuran diyabet hastalarinin 6z bakim diizeyi
ile birlikte, 6z bakima etki edebilecek faktorlerin degerlendirilmesi amaglanmigtir. Hastanemiz Diyabet ve Obezite Poliklinigine
bagvuran diyabet hastalars, 15 Mayis 2021 - 15 Eyliil 2021 tarihleri arasinda 4 aylik siiregte incelenmistir. Sézel olarak yapilan
bilgilendirme sonrasinda ¢alismamiza katilmay: kabul eden hastalara sosyodemografik ozellikler, yasam sekilleri, aldiklar: egi-
tim ve tedaviler, beden kitle indeksi, bel cevresi ve Diyabet Oz Bakim Olgegi'ni iceren 71 soruluk anket yiiz yiize uygulanmistur.
Olgiimler aragtirmacilar tarafindan yapilmugtir. p<0,05 istatistiksel anlamhlik olarak kabul edilmistir. Caligmaya 83’ii kadin, 49’u
erkek, 132 diyabet hastast dahil edilmistir. Diyabet Oz Bakim Olgeginden alinan puan ortalamast 96,25+19,61 olarak saptanmus-
tir. Oz bakim ile etkilesen faktérler olarak egitim durumu (p<0,001), gelir seviyesi (p<0,001), hastalik ile ilgili egitimi doktordan
almak (p=0,007), tedavide diyet (p=0,003) ve egzersizin (p=0,005) yer almasi, kontrol siklig1 (p<0,001), bel gevresi (p<0,001) ve
beden kitle indeksi (p<0,001) tespit edilmistir. Diyabetin 6nlenmesi kadar 6nem verilmesi gereken bir konu da, mevcut hastalarin
yonetimidir. Oz bakim, hastaligin yonetiminde énemli bir etkendir. Oz bakimun arttirilmast igin yapilan her miidahale, hastaligin
yoénetiminde olumlu sonuglara neden olmaktadir.

Anahtar Kelimeler: Ozbakim; Diabetes mellitus; Beden kitle indeksi; Diyet; Egzersiz
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Self-Care Levels Of Diabetic Patients

1. Introduction

Diabetes is a chronic metabolic disorder
caused by defects in insulin deficiency or
action, requiring continuous medical care and
dedication. The main aim of treatment is to
ensure glycemic control during the day, to
prevent acute and chronic complications, to
solve the accompanying problems, and thus to
improve the expected survival and quality of
life in patients with diabetes (1).

Today, chronic diseases that share similar risk
factors with diabetes constitute an important
health problem. With the rapid change in
lifestyle, the prevalence of type 2 diabetes is
rapidly increasing in developed and
developing societies (2).

In its 10th Diabetes Atlas published in 2021,
the International Diabetes Federation reported
that 537 million adults worldwide have
diabetes. This number, which means that
approximately 1 in every 10 people has
diabetes, is thought to be 783 million in 2045

3).

According to the 2010 Turkiye Diabetes,
Hypertension, Obesity and Endocrinologic
Diseases Prevalence Study (TURDEP-2)
conducted in Turkiye, the prevalence of
diabetes increased from 7.2% to 13.7%
between 1998 and 2010 and the level of
awareness about diabetes was reported as 45%

4.

The American Diabetes Association predicted
that the financial burden of diabetes in the
United States was 132 billion US dollars in
2002 and would increase to 192 billion US
dollars by 2020 (5). In a study conducted in
Turkiye in 2009, in which the cost of

complications of type 2 diabetes was
investigated, the financial burden of
cardiovascular, renal, ophthalmologic and

neurologic complications in individuals with
diabetes was examined, and it was estimated
that the cost to the Social Security Institution
would be 13 billion TL (6).

In order to reduce this burden, it is important
that patients are aware and have strong self-
care. Patients who can self-monitor their
blood glucose levels, pay attention to their
diet and lifestyle and follow the
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recommendations of the physician can both
maintain their diabetes with less cost and keep
their quality of life high by protecting them
from complications (7). In diabetes, which is a
chronic disease, adherence to appropriate self-
care behaviors increases glycemic control (8).

In our study, we aimed to evaluate the level of
diabetes-related self-care and factors that may
interact with self-care in adult patients who
applied to the diabetes outpatient clinic of our
hospital.

2. Materials and Methods

Our study is a cross-sectional study and was
conducted between May 15, 2021 and
September 15, 2021 in patients with diabetes
mellitus diagnosed for at least 1 year who
applied to Trakya University Health Center
for Medical Research and Practice Obesity
and Diabetes Outpatient Clinic. Ethics
committee approval was obtained with the
decision of Trakya University Faculty of
Medicine  Scientific ~ Research  Ethics
Committee on 26 April 2021 (No:2021/197).
After obtaining verbal consent from the
patients, a total of 71-question questionnaire
consisting of  sociodemographic  data,
education and treatments received, lifestyle,
height-weight, waist circumference and body
mass index (BMI), and Diabetes Self-Care
Scale (DSCS) was applied by face-to-face
interview method. Height, weight and waist
circumference measurements were made by
the researchers.

Diabetes Self-Care Scale

The Diabetes Self-Care Scale was developed
in the USA in 2005 under the leadership of
Lee and Fisher to determine the self-care
levels of individuals diagnosed with diabetes
mellitus (9). The Cronbach alpha level of the
original scale was 0.80. The Turkish validity
and reliability study of the scale was
conducted by Karakurt in 2008. The results of
the analysis showed that the Turkish version
of the scale had a 0.81 Cronbach alpha level,
had high validity and reliability, and was
suitable for application to the Turkish
population (10). The scale is a 4-option
Likert-type scale and contains 35 items. The
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minimum score is 35 and the maximum score
is 140; the higher the score, the better the self-
care level in patients with diabetes. A score of
92 and above is considered acceptable. The
items in the scale include feeding time and
status, doing regular physical activity, using
treatment as recommended, measuring and
recording blood glucose, going to doctor
follow-ups for blood glucose control, foot

participate within the specified period were
included in the study.

Statistical analysis of the data was performed
with SPSS 19 package program. Numerical
data are given as mean, standard deviation,
minimum and maximum values; distribution
data are given as n (number) and %
(percentage). In the analysis of our data,

care and understanding its importance, descriptive statistics and nonparametric tests
personal hygiene methods, and having Mann Whitney-U, Kruskgl—Walhs were
knowledge about  diabetes and the conducted. Spearman analysis were used for

complications it may cause.
Statistical analysis

Considering the number of patients in Trakya
University Health Center for Medical
Research and Practice Obesity and Diabetes
Outpatient Clinic for the previous months, it is
expected that approximately 300 diabetes
patients will apply during the study period.
When the sample size was calculated with 5%
type-1 error and 80% power, at least 114
individuals were planned to be included in the
study. A total of 132 patients who agreed to

correlation analysis. Statistical significance
level was considered significant when p<0.05.

3. Results

A total of 132 participants, 83 (62.9%) female
and 49 (37.1%) male, were included in the
study.

The mean score of the diabetic patients who
participated in our study was 96.25+19.61
(minimum 50, maximum 125).

The mean DSCS scores of the participants
according to the sociodemographic attributes
were given in the table (Table 1).

Table 1. The mean scores of the participants according to the sociodemographic attributes

n (%) Mean of DSCS P
Gender Female 83 (62.9) 97.48+19.60 0.305%*
Male 49 (37.1) 94.18+19.66
Educational status Illiterate 7 (5.3) 64.85+7.86 <0.001**
Primary school 62 (46.9) 92.77+£19.68
Secondary school 14 (10.7) 102.50+15.50
High school 28 (21.2) 99.60+18.87
University or higher 21 (15.9) 108.38+10.14
Marital status Single 35(26.5) 99.37+£19.71 0.223*
Married 97 (73.5) 95.13+£19.56
Income and expenditure Income less than expenditure 41 (31.1) 85.60+20.94 <0.001**
status Income equal to expenditure 62 (47.0) 98.79+17.33
Income more than expenditure 29 (21.9) 105.89+15.57
Duariton of diabetes <5 years 39 (29.5) 93.00+21.19 0.181%**
5-10 years 29 (21.9) 92.06+22.07
> 10 years 64 (48.5) 100.14+16.80
Presence of diabetesin  Yes 80 (60.6) 97.71+18.54 0.505%
the family No 52 (39.4) 94.01+21.14

n=number, DSCS: Diabetes Self Care Scale, *Mann-Whitney U, **Kruskal-Wallis H
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Of the participants who received diabetes-
related education, 96 (72.7%) stated that they
received education on foot care, 103 (78.1%)
on nutrition plan, 100 (75.8%) on exercise,
103 (78.1%) on hyperglycemia, 105 (79.6%)
on drug wuse, and 99 (75.0%) on
hypoglycemia. The number of participants
who stated their doctor as the source of
information was 84 (63.6%), 80 (60.6%) said
a nurse, 20 (15.2%) said family and friends,

41 (31.1%) said written or visual media (TV,
books, magazines, newspapers, etc.), and 14
(10.6%) said social media (Twitter, Facebook,
Instagram, etc.). Patients who received
information from the doctor had statistically
significantly higher scores on the DSCS
(p=0.007).

The mean DSCS scores of the participants
according to the treatment they used were
given in the table (Table 2).

Table 2. The mean DSCS scores of the participants according to the treatment they used

n (%) Mean of DSCS Median pP*

Diet Yes 106 (80.30) 98.96+18.71 102 0.003
No 26 (19.70) 85.23+£19.66 81

Exercise Yes 4(3.03) 98.98+19.05 102 0.005
No 128 (96.97) 87.75+£19.16 84.5

Oral Antidiabetics Yes 90 (68.18) 95.50+20.50 99.50 0,698
No 42 (31.82) 97.88+17.68 102

Insulin Yes 70 (53.03) 99.65+17.61 102 0,068
No 62 (46.97) 92.41+21.14 97

Herbal products Yes 4(3.03) 85.75+£27.42 85.5 0,469
No 128 (96.97) 96,58+19.37 100.5

n=number, DSCS: Diabetes Self Care Scale, *Mann-Whitney U

While 20 (15.2%) of the participants visited
the doctor once a month, 19 (14.4%) visited
the doctor once in every 2 months, 41 (31.0%)
once in every 3 months, 20 (15.2%) once in
every 6 months, and 32 (24.2%) once a year.
A statistically significant correlation was
found between the frequency of diabetes

control and the score on the DSCS (p<0.001).
It was determined that the self-care level
increased as the frequency of control
increased.The distribution of diabetes-related
complications and the mean scores of the
DSCS were given in the table (Table 3)

Table 3. Complications due to diabetes and mean scores of DSCS

n (%) Mean of DSCS Median p*

Eye disease Yes 18 (13.6) 98.83+£21.9 103 0.229
No 114 (86.4) 94.44+19.4 98

Kidney disease Yes 28 (21.2) 90.50+21.3 97 0.181
No 104 (78.8) 96.26+19.2 100

Nerve damage Yes 31(23.5) 89.23+21.8 98 0.107
No 101 (76.5) 96.82+18.9 101

Cardiovascular disease Yes 21(15.9) 86.33+£19.6 95 0.019
No 111 (84.1) 96.68+19.4 101

Foot wound Yes 15(11.4) 91.67£21.6 99 0.544
No 117 (88.6) 95.47+19.6 99

Cerebrovascular disease Yes 7(5.3) 77.57+£20.4 72 0.036
No 125 (94.7) 96.02+19.3 99

n=number, DSCS.: Diabetes Self Care Scale, *Mann-Whitney U
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It was found that as the educational status and
income level increased, the participants'
DSCS scores increased (p<0.001 for both).
Among the participants, 2 (1.5%) were
underweight, 20 (15.1%) were normal, 42
(31.9%) were overweight, 39 (29.5%) were

mildly obese, 22 (16.7%) were moderately
obese, and 7 (5.3%) were morbidly obese. A
statistically significant and inverse correlation
was found between self-care level and body
weight, waist circumference and body mass
index (BMI) (Table 4).

Table 4. Relationship between the DSCS score and body weight, height, waist circumference and BMI

Mean of DSCS Median r P
Body weight (kg) 83.54+17.57 80.5 -0.393 <0.001
Height (cm) 164.81+8.36 164 -0.011 0.897
Waist circumference (cm) 105.13+16.73 105 -0.410 <0.001
BMI 30.76£6.12 30.17 -0.412 <0.001

BMI: Body mass index, DSCS: Diabetes Self Care Scale, r: Spearman rho

No statistical significance was found between
the participants' DSCS scores and gender
(p=0.305), marital status (p=0.223), duration

of diabetes (p=0.181), hospitalization due to
diabetes (p=0.341), and presence of diabetes
in the family (p=0.505).

4. Discussion

Diabetes is a chronic health problem whose
importance is increasing day by day in the
world due to its frequency and the problems it
causes in the patient's life. With the rapid
change in lifestyle, the prevalence of type 2
diabetes is increasing rapidly in all societies.
Diabetes negatively affects individuals of all
ages.

The key point in healthy aging of patients
with diabetes mellitus is self-care. Patients
should take over the management of their
disease by gaining knowledge and skills and
improving the methods and techniques they
apply in the self-care process (11,12). People
who can take care of themselves and change
their lifestyle can be effectively protected
from complications.

The mean score of the diabetic patients who
participated in our study was found to be
96.25+£19.61 (minimum 50, maximum 125).
Since the minimum acceptable score level of
the scale is 92, the mean self-care score in our
study can be considered as acceptable. In the
study of Karakurt (10) conducted in Turkiye,
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the mean score of the DSCS was found to be
82.84, and 81.6 in the study of Karasoy (13).
The reason for these differences may be the
sociocultural differences in the regions where
the studies were conducted.

In our study, no statistically significant
difference was found in terms of the score of
the DSCS according to gender. However,
unlike our study, there are studies in the
literature in which self-care in female diabetic
patients was found to be higher than male
patients (10,14,15). It can be said that social
differences between men and women in
Edirne are less than in other studies and
therefore self-care levels are similar.

It has been found in many studies that
education level and diabetes are related, and
diabetes is seen more frequently as the
education level decreases (16,17). According
to the results of our study, it was observed that
the lower the level of education, the lower the
score on the DSCS. Our results are similar to
the literature in this respect. Dehghani-Tafti et
al. reported that diabetics who graduated from
primary school had lower self-care behavior
scores than university graduates (18). Based
on this, they argued that self-care behaviors
would increase with increasing education
levels. In the self-care study conducted by
Kassahun et al. in 2016, it was determined
that the education level of diabetes patients
was low and the mean score of the DSCS
decreased as patient education decreased (19).
Similar to our study, Alheik et al. reported in
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their self-care study conducted in 2019 that
self-care management was increasing in
diabetes patients with university and higher
education (20). Based on all research findings,
we can think that individuals with diabetes
who have a higher level of education value
self-care more and understand its importance
better. This shows that individuals with low
education level are at higher risk and that
education of these individuals should be
emphasized.

In our study, it was found that the patients'
score on the DSCS and the regular application
of physical exercise and dietary treatment had
a statistically significant effect on each other.
These results of our study are similar to the
literature (15,21-23). The high self-care levels
of patients who perform regular physical
activity and follow dietary recommendations
may be the most important step taken by
individuals to manage their diseases.

A statistical significance was found between
the patients' diabetes-related education status
and the DSCS score. Accordingly, the self-
care levels of patients who received education
and information were found to be higher than
those who did not. In a 2017 study evaluating
the factors affecting self-care, it was stated
that one of the most important reasons
affecting the low self-care level of patients
was that patients did not have sufficient
information about diabetes and its regulation.
A decrease was observed in the diabetes self-
care level of patients who were not informed
(24). In a similar study on diabetes self-care
conducted by Ishak et al., it was determined
that patients with a higher level of knowledge
in line with the education they received about
diabetes had a higher level of self-care (25).
Orem stated that there is a parallel interaction
between the self-care power of the person and
the level of knowledge in the self-care theory
and that a sufficient level of knowledge
further improves the self-care power (26). In
their 2019 study, Alhaik et al. stated that
educational programs to be organized for
diabetes will contribute positively by
increasing the level of knowledge about self-
care (20). Education is a factor that makes a
difference not only in diabetes but in every
aspect of life. The high and significant
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average supports this idea. At the same time,
it shows that the education given to the
patients has achieved its purpose. The patient
who requests information about how to do
self-care from the health counselor is open to
putting what they have learned into practice
and getting better. In our study, the mean
score of the DSCS was found to be
significantly higher in patients whose source
of information was a doctor. The reason for
this is that the patient who receives
information from a scientifically trained
person is better at self-care.

In our study, a statistically significant
relationship was found between the frequency
of diabetes control and self-care. Those with
6-month and less frequent check-ups had
lower self-care levels than those with more
frequent check-ups. Similar to our study, in
the studies of Kalayci, and Usluoglu, the
mean scores of those who had frequent check-
ups were higher (27,28). Frequent visits to
controls show that patients care about
treatment and controls. The patient who
comes to health visits frequently will notice
the slightest change in the course of his/her
disease; then will request the appropriate
treatment from the health counselor as soon as
possible. Possible complications will be
recognized and intervened early in the patient
who will be in constant communication with
health professionals. Patients with poor self-
care can be invited to visits more frequently,
leading to an improvement in self-care and
complication rates.

Self-care levels were found to be lower in
patients with cardiovascular and
cerebrovascular complications in our study.
The reason for this may be that patients who
develop inadequacy in organ functions after
vascular complications have difficulty in self-
care. Ishak et al. also found that self-care
levels were significantly lower in patients
with microvascular complications, which is
consistent with our study (25).

A statistically significant and inverse
correlation was found between the self-care
level of the participants and BMI. Obese
individuals are also expected to have worse
self-care. Exercise and diet are part of self-
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care. The high level of self-care in participants
who exercised regularly in our study supports
this idea. Our study shows that all patients
with diabetes should be followed up in terms
of obesity, and risk management should be
performed.

Waist circumference is considered to be 88
cm for women and 102 cm for men. In the
study of Karakurt, waist circumference was
104.84 cm before self-care training and
103.87 cm after training (10). In the study by
Wolf et al. in which type 2 diabetes patients
were trained for 12 months and the results
were evaluated, 118.1 cm. was found and a
decrease in waist circumference was observed
after training (29). Education not only raised
the awareness of the patients but also helped
them to avoid obesity with their diet. In our
study, the mean waist circumference of the
patients was found to be 105.13+£16.73 cm.
Positive effects on self-care and obesity with
education will improve the course of the
disease.

Our study showed that high self-care in
diabetic patients is important in disease
maintenance. Self-care is also influenced by
many factors, many of which can be changed
at any stage of the health system. Our study
has shown that focusing on modifiable
factors, rather than focusing on drug therapies,
can lead to much more favorable outcomes in
the course of the disease. At the same time,
education provided by competent people
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Laparoscopic Adrenalectomy: A Single-Center’s
Experience

Laparoskopik Adrenalektomi: Tek Merkez Deneyim

Murat Giiner, Cengiz Aydin

Saglik Bilimleri Universitesi Izmir Tepecik

Eg%tim ve Arastirma Hastanesi Genel Abstract

Cerrahi Klinigi, Izmir, Turkey
Laparoscopic adrenalectomy (LA) has become the "gold standard" for treating most adrenal lesions. The purpose of this study
was to evaluate the results of 98 consecutive laparoscopic adrenalectomies performed over 15 years at a single center. Ninety-eight
patients who underwent laparoscopic adrenalectomy between 2006 and 2021 at the Izmir Tepecik Training and Research Hospital
were included in this retrospective study. Previous abdominal surgery, American Society of Anesthesiologists (ASA) score, tumor
size and location, surgical procedures, and postoperative results with histologic diagnosis and complications were analyzed from
patient archives. The mean age of the patients was 53.38 +13.55 years. The mean size of the adrenal lesions was 59.1 (range, 23 to
130) mm. Nineteen (19.4%) patients required conversion to open adrenalectomy. The rate of conversion was found to be signi-
ficantly higher in patients with intraoperative complications (p<0.001) and lesions larger than 8 cm (p=0.032). The mean length
of hospital stay was 6.3 (range, 2-32) days. Laparoscopic adrenalectomy is the standard treatment for adrenal lesions. Tumor
location, histopathologic type, and the age of the patients should not be considered a contraindication for laparoscopic adrena-
lectomy. Intraoperative complications and lesions larger than 8 cm are seen as the most important reason for conversion to open
adrenalectomy.
Keywords: Laparoscopic adrenalectomy; Laparoscopic surgery; Adrenalectomy; Endocrine surgery

Laparoskopik adrenalektomi (LA) adrenal lezyonunlarin tedavisinde "altin standart" tedavi yontemi haline gelmistir. Bu ¢alisma-
nin amaci tek merkezde 15 yillik siirede uygulanan 98 laparoskopik adrenalektomi sonuglarini degerlendirmektir. Bu retrospektif
calismaya 2006-2021 yillar1 arasinda fzmir Tepecik Egitim ve Arastirma Hastanesinde laparoskopik adrenalektomi uygulanan
doksan sekiz hasta dahil edildi. Hastalarin tiimor boyutu ve lokalizasyonu, ASA skoru, daha énce gegirilmis abdominal cerra-
hi varligi, uygulanan cerrahi islem, histopatolojik tan ve intraoperatif komplikasyon sonuglar1 hasta arsivlerinden analiz edildi.

Correqundence: Hastalarin yas ortalamasi 53.38 +13.55 idi. Adrenal lezyonlarin ortalama boyutu 59.1mm (23-130 mm) idi. On dokuz (% 19.4)
Murat GUNER hastada agik adrenalektomiye doniildii. Intraoperatif komplikasyon gergeklesen (p<0.001) ve 8 cm'den biiyiik lezyonu (p=0.032)
Saglik Bilimleri Universitesi Izmir olan hastalarda agik cerrahiye déniis orani anlamh olarak yiiksek bulundu. Ortalama hastanede kalis siiresi 6.3 giin (2-32 giin)
Tepecik Egitim ve Aragtirma olarak bulundu. Laparoskopik adrenalektomi adrenal lezyonlar igin altin standart tedavi yontemidir. Timor lokasyonu, yas veya
Hastanesi Genel Cerrahi Klinigi, histopatolojik tip laparoskopik adrenalektomi i¢in kontrendikasyon degildir. 1ntraoperatif komplikasyon ve 8 cmden biiyiik lez-
Izmir, Turkey yonlar agik adrenalektomiye doniisiin en 6nemli nedenleridir.
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Laparoscopic Adrenalectomy

1. Introduction

Laparoscopic  adrenalectomy  was  first
described by Gagner et al. in 1992. Since
then, it has become the gold standard
treatment method for adrenal lesions (1). Two
techniques have been described for
laparoscopic adrenalectomy, transperitoneal
adrenalectomy, and retroperitoneal
adrenalectomy. Also, some studies are
indicating that robotic technologies can be
used safely in addition to these surgical
procedures (2). Laparoscopic adrenalectomy
(LA) is preferred to open adrenalectomy (OA)
surgery because of less blood loss, lower
complication rates, less postoperative pain,
shorter hospital stay, and better cosmetic
results (3). Open surgery is indicated in the
case of radiologic evidence of tumor invasion
into the periadrenal tissue, local recurrent
tumor of a previously resected adrenal mass,
and patients with severe cardiopulmonary
disecase (4). Although there is no definite
contraindication, studies are recommending
open adrenalectomy in malignant lesions
because of the potential of incomplete
resection, tumor spillage, and capsular
disruption that can cause local tumor
recurrence and metastasis (5). Size is an
important variable in predicting malignancy.
Although it is reported in the literature that
lesions larger than 6 cm are suitable for open
surgery due to their malignant potential,
studies are reporting that giant lesions can be
successfully resected with laparoscopic
adrenalectomy (6-7).

2. Materials and Methods

A total of 98 laparoscopic adrenalectomies
performed between 2006 and 2021 were
evaluated retrospectively.

Preoperative

All patients, tumor size and location, previous
abdominal surgery, American Society of
Anesthesiologists (ASA) score, surgical
procedures, and postoperative results with
histologic diagnosis, length of hospital stay,

and complications were evaluated
retrospectively. All  patients underwent
preoperative imaging studies [computed

tomography (CT) or magnetic resonance
imaging (MRI)] to study the morphologic
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characteristics and size of the lesions. Before
surgery, all patients underwent a complete
preoperative  endocrine  evaluation  to
determine the hormonal activity of the adrenal
tumor. In  patients with  suspected
pheochromocytoma, patients were
preoperatively treated with alpha-blockers
(doxazosin 20 mg/day) (additional beta-
blockers in case of co-existing tachycardia)
and intravenous volume expansion with
colloids and crystalloids. Preoperative steroid
treatment was administered to patients with
Cushing's disease and serum potassium levels
were checked and corrected in patients with
Conn's syndrome, preoperatively.

Patients selection

ASA score < III, age less than 82 years, and
functioning benign adrenal tumors were the
main surgical inclusion criteria. Patients with
suspected local invasive malignant adrenal
neoplasm were recommended open surgery
and excluded from the study.

Surgery

For all patients, the lateral transabdominal
approach was used with the patient in the
lateral decubitus position. We used a Veress
needle to induce pneumoperitoneum. We used
four trocars for both right and left-side
adrenalectomies. In all patients, the lesion was
excised through en bloc resection, and there
was no capsular disruption during dissection.
At the end of the procedure, surgical
specimens were positioned in an endo-bag and
removed through the operative trocar.

Postoperative management

In all patients, normal diet and mobilization
started on the first postoperative day.
Abdominal drainage was performed on all
patients and drainage was removed on the first
or second postoperative day. Postoperative
complications were recorded.

Statistical analysis

Statistical analyses were performed using the
SPSS software ver. 22.0 (IBM, Armonk, NY,
USA). According to the distribution of
variables, a Chi-square (x°) or Fisher exact
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test was used to compare differences in
discrete or categorical variables, respectively).
Continuous variables were compared using
the Student’s t-test because of a lack of
normal data distribution, continuous variables
were assessed using the Mann—Whitney U
test, and the significance of the difference in
terms of median levels was investigated using
the Kruskal-Wallis test. A p-value < 0.05 was
considered statistically significant.

3. Results

After obtaining approval from the local ethics
committee, the study was conducted at [zmir
University of Health Sciences Tepecik
Training and Research Hospital General
Surgery Clinic between January 2006 and

December 2021. A total of 98 patients who
underwent laparoscopic adrenalectomy were
included in the study. The patients’ age, sex,
previous abdominal surgery, ASA score,
lesion size and location, lesion histopathologic
type, surgical procedures, morbidity, and
mortality were evaluated. There were 65
women (66.3%) and 33 men (33.7%). The
mean age was [mean+standard deviation
(SD)] 53.38+13.55 years. The mean lesion
size was 59.1 £ 16.71 mm. The mean surgical
time was 141.04424.78 min. The mean length
of hospital stay was 6.4 (range, 2-32) days.
There were 19 (19.4%) cases of conversion to
open surgery. Three patients died during the
30-day perioperative period. The demographic
characteristics of patients who were recruited
in the study are summarized in Table 1.

Table 1. The demographic characteristics of the patients

Age (Mean+SD) years 53.38 £13.55
Sex (M/F) 33/65
Operation site*

Right n (%) 39 (39.8%)
Left n (%) 59 (60.2%)
Operation time (min) 144.85+24.78 min
Tumor size (Mean+SD) mm 59.1+16.71
Tumor diameter >8 cm n (%) 19 (19.4%)
ASA Score

ASA1 n (%) 57 (58.2%)
ASA2 n (%) 24 (24.5%)

ASA3 n (%)

First Radiologic imaging

CT n (%)

MRI n (%)

Previous abdominal surgery n (%)
Conversion to open surgery n (%)
Complications n (%)

Hospital stay (day) (Min-Max)
Mortality n (%)

11 (11.3%)

68 (69.3%)
30 (30.6%)
9 (9.2%)
19 (19.4%)
11 (11.3%)
6.36 (2-32)
3 (3.1%)

Pathologic reports are reviewed and shown in
Table 2. Forty-two (42.9%) patients had
cortical adenoma, 20 (20.4%) had
pheochromocytoma, and nine (9.2%) patients

Table 2. Histologic type of adrenal lesions

had metastasis. The most common primary
tumor causing metastasis was lung cancer in
six patients, renal cell cancer in two, and
colon cancer in one patient, respectively.

Histological type Patients (%)
Adenoma 42 (42.9)
Hyperplasia 5.1
Pheochromocytoma 20 (20.4)
Myelolipoma 8(8.2)
Hamartoma 1(1.0)
Cyst 9(9.2)
Carcinoma 3(3.1)
Hemangioma 1(1.0)
Metastasis 9(9.2)
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Nineteen of 98 patients’ surgery bean as LA
and was converted to OA, nine due to
bleeding, five for tenacious adhesions, and
five for insufficient exposure. Bleeding was
the most common cause of converting to OA.
There was no statistical difference between
the sexes regarding the rate of conversion
from LA to OA (p=0.449). No statistical
difference was found between right and left-
sided masses in terms of the rate of
conversion from LA to OA (p=0.311). There
was no statistical difference between the
histopathologic subtypes and the rate of
conversion to OA (p=0.210), but conversion
to OA was reversed in one patient with
carcinoma.

When the rates of conversion to OA with
previous abdominal surgery were evaluated,
no statistical difference was found (p=0.821).
There was no statistical difference between
the ASA score and the rate of conversion to
OA (p=0.178). Intraoperative complications
were found to be an important factor in
conversion to OA (p<0.001). There was no
statistical difference in the rate of conversion
to OA between patients diagnosed using
preoperative CT or MRI (p=0.651).

Patients converted to OA and patients who
completed LA were aged a mean of
60.26+13.80 years and 51.72+13.04 years,
respectively. The mean age was found to be
significantly higher in the patients who were
converted to OA (p=0.013).

The median tumor size was found as 50 (min:
23, max: 130) mm in the LA group and 70
(min: 32, max: 125) mm in the converted OA
group. There was no statistical difference
between the two groups according to tumor
size (p=0.317). Conversion to OA was needed
in seven of 19 patients with adrenal lesions
larger than 8 cm. When the lesions larger than
8 cm and lesions smaller than 8 cm were
compared according to conversion rates, a
significant difference was found (p=0.032).

The mean length of hospital stay was 5 (min:
2, max: 32) days in patients whose surgeries
were completed laparoscopically and 7 (min:
4, max: 28) days in patients who were
converted to open surgery. The length of
hospital stay was found to be significantly
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longer in patients who were converted to OA
(p<0.001).

Five of the patients with intraoperative
complications were male and six were female.
There was no statistical difference between
the intraoperative complication and sex
(p=0.350). No statistical difference was found
between intraoperative complication and
localization or histopathologic  subtype
(p=0.353 and p=0.90, respectively).

When previous abdominal surgery and
intraoperative complications were evaluated,
no significant difference was found (p=0.260).
When intraoperative complications were
evaluated according to the ASA score, ASAl
(n=0), ASA2 (n=10), ASA3 (n=1) were
found, respectively (p=0.056). Although no
statistically significant difference was found,
the rate of patients with complications in the
ASA2 risk group was found as 17.8%. The
median tumor size of the patients with
intraoperative complications was found as 55
(min: 39, max: 120) mm (p=0.411).

There was no significant difference between
tumor size and histopathologic findings
(p=0.139). Due to bleeding, splenectomy was
required in three patients and nephrectomy in
three patients. Serious vena cava injuries
occurred in two patients, which were repaired
intraoperatively. However,  postoperative
bleeding recurred in these patients and they
were reoperated; both patients died during the
follow-up period. One patient who needed a
nephrectomy because of bleeding died of
pulmonary thromboembolism. Six patients
had postoperative complications. The 30-day
morbidity rate was 6.1%; pulmonary infection
in two patients, wound infection in two
patients, and bleeding in two patients

4. Discussion

The adrenal glands are in a hard-to-reach area
due to their location, thus large incisions are
needed in open surgical procedures, but we
can reach this area more easily with
laparoscopic surgery. There are studies
indicating that adrenal lesions larger than 8
cm are not suitable for laparoscopic surgery
(8-9). However, it has been reported in the
literature that adrenal lesions with a size of 18
cm can also be removed laparoscopically (10).
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In our study, the median tumor size was found
as 50 (min: 23, max: 130) mm in the LA
group and 70 (min: 32, max: 125) mm in the
converted OA group. However, conversion to
OA was needed in seven of 19 patients with
adrenal lesions larger than 8 cm. When the
lesions larger than 8 cm and lesions smaller
than 8 cm were compared according to the
conversion rate, a significant difference was
found (p=0.032).

Size is not a contraindication for laparoscopic
adrenalectomy, but there are studies in the
literature that accept 6 cm or 8 cm as the limit
(11,12). LA in large lesions is more difficult
than in smaller lesions and it is associated
with significantly longer surgical time,
increased intraoperative blood loss, and higher
conversions rates. Patients with lesions larger
than 8 cm should be evaluated more carefully
and the possibility of conversion to open
surgery should be kept in mind.

LA is currently the gold standard for the
treatment of adrenal tumors (4,5). Conversion
from LA to OA during surgery may be
necessary to prevent complications. In a
study, BMI >30 kg/m’, tumors of >5cm in
diameter, and histologic type  were
significantly associated with conversion to
open surgery (13). In our study, 19 of 98
(19.4%) patients whose surgery began as LA
was converted to OA: nine for bleeding, five
for tenacious adhesions, and five for
insufficient exposure. Intraoperative
complications were found an important factor
in conversion to OA (p<0.001). Bleeding was
the most common cause of converting to OA.
No statistically significant results were found
between conversion rates and sex, lesion side,
or histopathologic type of lesion. In our
hospital, resident training is given and
laparoscopic adrenalectomy is performed by
different surgical teams, and these surgeons
are not of equal surgical experience. Bleeding
is seen as the most important cause of
conversion to open surgery, and in our
opinion, surgical experience is one of the most
important reasons for conversion to OA.

In our study, when the histopathologic types
were examined, the most common lesion was
adenoma 42.9%, followed by
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pheochromocytoma 20.4%, and metastasis
9.2% (Table 2). The most common cause of
adrenal metastases is the lung, followed by
renal malignancies and others (14). In our
study, the most common primary tumor
causing metastasis was lung cancer (n=6,
renal cell cancer (n=2), and colon cancer
(n=1), respectively. There are studies
reporting that adrenalectomy improves
outcomes in selected patients with metastatic
disease  (15,16). Open  surgery is
recommended in the presence of metastases in
many studies (17,18). In our study, nine
patients  with  metastases  underwent
laparoscopic adrenalectomy, and conversion
to OA was needed in four of nine patients.

Age is an independent risk factor for
postoperative complications or mortality, but
in selected patients, major surgical procedures
can be performed safely and comparable
results can be achieved in the young
population (19,20). According to age, patients
who were converted to OA and patients who
completed LA were found to be aged
60.26+13.80 years and 51.72+13.04 years,
respectively. The mean age was found to be
significantly higher in the patients who were
converted to OA (p=0.013). Weinandt et al.
stated that laparoscopic adrenalectomy could
be safely performed in patients aged over 75
years of age without a significant increase in
postoperative morbidity (21). Minimally
invasive surgery for all age groups seems to
be the best option; although the mean age of
the patients who were converted to open
surgery was found to be higher in our study,
we do not think that age alone is a
contraindication for laparoscopic surgery.

Adrenal lesions are found in approximately 4-
6% of routine abdominal imaging
examinations for other indications, often as
incidental asymptomatic adrenal lesions (22).
CT is the most commonly used technique for
adrenal lesions and MRI is the second-line
modality for the investigation of adrenal
lesions (23). In our study, CT was used as
first-line imaging in 68 (69.3%) patients and
MRI was used as first-line imaging in 30
(30.6%) patients. There was no statistical
difference in the rate of conversion to OA or
intraoperative complications between patients
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whose disease was diagnosed preoperatively
using CT or MRI (p=0.651).

Although studies are reporting the length of
hospital stay as 2-4 days (24,25), some
authors have reported a longer length of
hospital stay (4-7 days) (26,27). Hermosa et
al. found a significant difference between a
prolonged hospital stay and tumor size larger
than 9 cm, day of operation, estimated blood
loss 260 mL, and drainage (28). In our study,
the mean length of hospital stay was 5 (min:
2, max: 32) days in patients whose surgery
was completed laparoscopically and 7 (min: 4,
max: 28) days in patients who were converted
to open surgery. The length of hospital stay
was found to be significantly longer in the
patients who were converted to OA (p<0.001).

There is a risk of complications in every
patient who undergoes surgery. Although
complication rates decrease with surgical
experience, complications can be seen due to
reasons such as malignancy, anatomic
variations, adhesions, and insufficient
exposure. The most common complications
during laparoscopic adrenalectomy are
vascular injuries, intestinal injuries, liver and
spleen injuries, pleural injuries, and pancreas
injuries (29). In our study five of the patients
with intraoperative complications were male
and six were female. There was no statistical

difference  between the intraoperative
complications and sex, localization,
histopathologic ~ subtype, or  previous
abdominal surgery (p=0.350, p=0.353,

p=0.90, and p=0.260, respectively). Due to
bleeding, splenectomy was required in three
patients and nephrectomy in three patients.
Serious vena cava injury occurred in two
patients and the vena cava was repaired
intraoperatively. However, postoperative
bleeding recurred in both patients and they
were reoperated but died in the follow-up
period. One patient who needed a
nephrectomy because of bleeding died of
massive pulmonary thromboembolism.

This study is a retrospective study and has
some limitations. The surgical procedures
were performed by different surgeons, and
each surgeon's experience with laparoscopic
adrenalectomy is not equal. Therefore, we
cannot evaluate the number of cases required
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for the learning curve. Postoperative initiation
of oral feeding, use of drains, and time to
discharge differ between surgeons and affect
the length of stay in the hospital.

5. Conclusion

Minimally invasive surgery is increasingly
used in all surgical procedures. LA is a safe
procedure for suitable patients with acceptable
complications and low conversion rates.
Intraoperative  complications and lesions
larger than 8 cm are seen as the most
important reasons for conversion to open
surgery.
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Factors Affecting Tolerance Development in Children
with Food Allergies

Besin Alerjisi Tanmili Hastalarda Tolerans Gelisimi ve Toleransa Etki Eden Faktorler

Yasemin Ersozlii, Hiilya Anil, Koray Harmanci

'Department of Pediatric Infection
Diseases Scholl of Medicine Acibadem AbStl act

University, Istanbul, Turkiye

*University of Eskisehir Osmangazi, Although the prevalence of food allergy (FA) is unknown, it is estimated to have increased in recent years. In general, food allergies are
Department of Pediatric Allergy and more common in the pediatric age group than in adults. In our study, we aimed to determine the development of tolerance and the factors
Immunology, affecting it in children with food allergies. Medical records of cases followed up for FA were retrospectively reviewed between 2013 and
Eskisehir, Turkiye 2016. Gender, age of first symptom, duration of breastfeeding, family history of atopy, multiple food allergies, concomitant allergic diseases

and clinical evidence of the cases were evaluated. In addition, prick test results, total IgE and specific IgE levels, food challenge test results
and tolerance development were evaluated. Of 319 patients 57.7% (184) were male. The average age of onset of symptoms was 3 months. The
most common symptoms were related to the gastrointestinal system (69.9%), the skin (22.3%) and the respiratory system (6.3%). When the
tolerance development rates were investigated by years, it was found that the tolerance developed 87.1% in the first year, 5.9 % in the second
and 2.8% in the third year. The most common allergens are cow's milk (71.3%), eggs (17.6%), peanuts (2.8%), nuts (2.04%) and other foods
such as strawberries, cocoa, peaches. The mother's smoking status was significantly associated with the development of tolerance. The rate
of development of tolerance in the first year was significantly higher in non-Ig E-mediated allergies and single food allergies.

Keywords: Food allergy, Prognosis, Tolerance

Besin alerjisinin prevelansi bilinmemekle birlikte son yillarda giderek arttig1 tahmin edilmektedir. Genel olarak besin alerjileri pediatrik
yas grubunda eriskine oranla daha sik goriiliir. Caligmamizda; poliklinigimizde gida alerjisi tanisi olan hastalarimizin, dogal seyri, tolerans
gelisimi ve toleransa etki eden faktorleri belirlemeyi hedefledik. Ocak 2013-Ocak 2016 yili arasinda poliklinigimizde Besin Alerjisi tanist
alan hastalarin dosyalari retrospektif olarak incelendi. Hastalarin cinsiyetleri, ilk semptom yas1, anne siitii alma siiresi, ailede atopi oykiisii,
¢oklu besin alerjisi, ek alerjik hastalik varlig1 ve klinik bulgular1 degerlendirildi. Hastalarin prik test sonuglari, total IgE, spesifik IgE, diizey-
leri ve tolerans gelistirme durumlar1 degerlendirildi. 319 hastanin 184’ii erkek (%57.7) idi. Hastalarin 127’sinde (%39.8) ailede atopi oykiisii
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Tolerance Development in Food Allergies

1. Introduction

There is a significant increase in childhood
allergic diseases worldwide. The prevalence
of these diseases varies from country to
country and even in different regions of the
same country (1). Since these changes cannot
be explained by genetic factors alone,
environmental factors are also blamed.

The main allergenic foods are cow's milk,
chicken eggs, soybeans, wheat in childhood,
peanuts, shellfish, fish and nuts in adults.
Other allergenic foods include legumes,
vegetables, fruits, beef, lamb, pork, chicken,
and turkey meat (2-7). Sensitization with food
antigen can occur not only by ingestion of
food but also after inhalation and skin contact.
In addition, cross-reactions can occur with
allergens such as birch pollen, profilins, latex,
and lipid transfer protein (8,9).

The healthy immune system maintains
unresponsiveness towards to potential food
allergens. Various hypotheses such as
integration of vitamin D deficiency, hygiene
and dual allergen exposure hypothesis have
been proposed to explain the increase in FA.
Morst recently investigated hypothesis is dual
allergen hypothesis. Randomise controlled
trials recommend including possible common
food allergies such as peanuts and eggs in
complementary foods nutritional regimens
starting at approximately 6 months but not
before 4 months. National Institutes of Health
recommendations  promotes the early
introduction of peanut for the prevention of
peanut allergy(46). Oppositevly the study
Enquiring about tolerane (EAT) suggest that
early introduction of allergenic food in
sufficient quantity from 3 months of age may
be able to help prevent food allergies
developing in children(47). Future advances
understanding oral tolerance in human
subjects will largely determine treatment.

In our study; we aimed to determine the
factors that affect the natural course,
development of tolerance and tolerance of our
patients diagnosed with food allergy.

2. Matenals and Methods

Between January 2013 and January 2016, the
files of the patients diagnosed with Food
Allergy in the outpatient clinic of Eskisehir
Osmangazi University Faculty of Medicine,
Department of  Pediatrics, Allergy-
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Immunology Department were retrospectively
analyzed according to the questionnaire form
prepared. Local ethical committees approved
all studies.

Food allergy was diagnosed by clinical
history, allergy tests, elimination of cow's
milk from the diet and food challenge test.
The diagnosis of non-IgE mediated food
allergy was made in the presence of clinical
symptoms, the disappearance of symptoms
with elimination diet and the occurrence of
symptoms when suspected food was given
again. From the polyclinic files of the children
who were followed up with a diagnosis of
food allergy, gender, first symptom age,
breastfeeding time, age at starting additional
foods, family history of atopy, multiple food
allergy, presence of additional allergic
disease, inhaled allergen sensitivity, and
clinical findings were obtained. The time
interval between milk protein intake and
reaction formation and the pattern of milk
protein intake were evaluated. Prick test, prick
to prick test results with pasteurized milk,
total IgE, milk and casein specific IgE levels
and reactions food challenge test were
evaluated. Tolerance development status of
the patients was evaluated according to the
results of the loading test performed both at
home or in clinic and information received
from the families.

In statistical analysis, chi-square test was used
in comparison of categorical data, T test
(Student's T test) in independent groups in
case of assumptions in comparison of
numerical measurements, and MannWhitney
U test if assumptions were not provided.
Mann Whitney U test was used for comparing
two independent groups, while Pearson chi-
square and Fisher's chi-square tests were used
for comparison of categorical variables. Two
ratio tests were used in the frequency
distribution test (f) and chi-square analysis
was used in the test of cross tables. A value of
p <0.05 was considered statistically
significant in all tests.

3. Results

Between January 2013 and December 2016,
416 children who were followed up with a
diagnosis of food allergy were found. Forty-
three children with a diagnosis of food allergy
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excluded during their follow-up and 16
patients with a diagnosis of inflammatory
bowel disease were excluded from the study.
17 patients whose ICD codes were entered
incorrectly and 21 patients whose follow-up
data could not be accessed were excluded
from the study. A total of 319 patients were
included in the study. The characteristics of

Table 1. Characteristics of patients with food allergies

the patients included in the study are shown in
Table 1.

According to immunological mechanisms,
220 of the patients (69.9%) had non-IgE-
mediated, 48 (15%) had Ig E-mediated, and
51 (16%) had mixed disease. The clinical
findings of the patients are summarized in
Table 2.

Gender n
Male 184 (57,7%)
Female 135 (42,3%)
Age of first symptom (months) 3 (2-6)
Breastfeeding time (months) 12 (9-17,25)
Additional food starting age (months) 6 (5-6)
Family history of atopy 127 (39,8%)
Presence of multiple food allergies 72 (22,6%)
Prematurity 24 (7,5%)
Presence of additional allergic diseases 101 (31,3%)
Asthma 9/101
Rhinitis 18/101
Atopic dermatitis 74/101

Table 2. Clinical findings of patients with food allergies

Clinical finding n (%)
Skin manifestations 71 (22,3)
Urticaria 7(9,9)
Atopic dermatitis 60 (84,5)
Angioedema 4 (5,6)
GIS findings 223 (69,9)
Bloody stool 61 (27,35)
Mucus stool 72(32,28)
Bloody mucus stool 41(18,3)
Vomiting 12 (5,38)
Abdominal pain 10 (4,48)
Diarrhea 11(4,93)
Constipation 14 (6,27)
Bloody vomiting 2(0,9)
Respiratory symptoms 20 (6,3)
Rhinitis 3(15)
Wheezing 9 (45)
Cough 8 (40)
Anaphylaxis 5(1,6)

The most common symptoms in children with
food allergy were GIS findings in 223
(69,9%) patients, skin findings in 71 (22,3%)
patients, and respiratory system findings in 20
(6,3%) patients. It was determined that five
(1,6%) of the patients developed anaphylaxis
after consuming food which is an allergen.

When the patients were separated according to
food allergens, the most common allergen was
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cow's milk (71,3%). Other common allergens
were eggs (17,6%), peanuts (2,8%), and
hazelnuts (2,04%).

In the first year controls while tolerance
development was observed in 278 (87,1%) of
patients, it did not develop in 40 (12,5%) of
patients (Table 3). Tolerance did not develop
in 22 patients at the second year and in 13
patients at the third year follow-up.
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Table 3. Distribution of tolerance development by years

Tolerance

development First year Second year Third year
No 41 (12,8%) 22 (6,8%) 13 (4%)
Yes 278 (87,1%) 19 (5,9%) 9(2,8%)
Total 319 41 (12,8%) 22 (6,9%)

In tolerance development; gender, family
history of atopy, social environment,
prematurity, breastfeeding time, starting
month of supplementary food, eosinophilia,
total and specific IgEs, food prick test were
not significant. The mothers of 267 (96%) of
278 (87,1%) patients with tolerance
development in the first year were non-
smokers (p <0.01). In patients who developed
tolerance in the second year and in the third
year, the history of smoking in the mother was
lower than those who did not develop
tolerance, but the difference was not
statistically significant.

While 225 (91,1%) of 278 (87,1%) children
with tolerance development at the end of the
first year showed an allergic reaction to a
single food; 53 (19,1%) of them are allergic to
multiple foods. Those who are allergic to a
single food develop more tolerance than
patients with multiple food allergies, which is
statistically significant (p <0.01). All children
with tolerance development in the second year
had a single food allergy. Tolerance did not

Table 4: Variables affecting tolerance development

develop in those with multiple food allergies
(p <0.001).

When allergen types are classified as cow's
milk, egg and other; 209 (75,2%) of the
children with tolerance development in the
first year were allergic to cow milk, 15 (5,4%)
to eggs, 54 (19,4%) to other foods (p <0.01).
Only 1 (5,3%) of 19 children who developed
tolerance in the second year were allergic to
eggs (p <0.01). 2 (22,2%) of 9 children with
tolerance development in the third year were
allergic to eggs (p = 0.544). The development
of tolerance in cow's milk allergy was found
to be significantly higher than other allergens.
When the characteristics of 13 patients
without tolerance development in the third
year were examined, 7 (53,8%) were male and
6 (46,2%) were female. 12 (92,3%) were
living in the urban area. The mothers of 10
(76,9%) were not smoking. 6 (46,1%) of them
had non Ig E mediated disease. Twelve
(92,3%) of them had multiple food allergies.
Variablers affecting tolarence development
are summarized in Table 4.

First year tolerance Second year tolerance Tertian year tolerance
development development development
No Yes )4 No Yes P No Yes P
value value value
No 28 267 17 11 10 7
) %068,3 %96 <0,01 %77,3 %57,9  >0,05 %76,9 %77,8 >0,05
%
g Yes 13 11 5 8 3 2
x %31,7 %4 %22,7 %42,1 %23,1 %22,2
IgE 14 34 <0,01 9 5 >0,05 4 5 >0,05
%34,1 %12,5 %40,9 %26,3 %30,8 %355,6
o B
I=a4
2 %
E < NonlgE
— E 21 199 9 12 6 3
%51,2 %71,6 %40,9 %63,2 %46,2 %33.,3
6 45 4 2 3 1
Mixed %14,6 %16,2 %18,2 %10,5 %23,2 %11,1
g 5 Multiple <0,01 <0,01 >0,05
z = food 19 53 19 0 12 7
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%46,3 %19,1 %86.4
Single
food 22 225 3
%53,7 %80,9 %13,6
Cow <0,01
milk 16 209 0
® %39 %75,2
&
z
g Egg 2 15 2
g %49 %54 %9,1
<
Other 23 54 20
%56,1 %19.4 %90,9

1

%100
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%92,3 %778

9

%71,7 %22,2
<0,01

>0,05

%64,2

%5,3

%10,5

%22,7

13

%100 %778

Bold entries are statistically significant p values

4. Discussion

In many Western countries, diseases such as
asthma and atopic dermatitis and allergic
rhinitis have been increasing in the last 50-60
years and constitute a significant burden on
the society and health systems (11-15). It is
thought that the frequency of food allergy has
increased in the past 10-20 years with atopic
diseases and this situation is due to many
different risk factors (16-20).

When studies on food allergies in the
literature are examined, the most common
finding is skin reactions, followed by
gastrointestinal ~ findings  (14-18).  GIS
symptoms have been reported as 30.3% (22)
in France, 49.3% (23) in the UK, 20.9% (24)
in Lithuania, and 27.6% (21) in the European
country. Skin reactions were followed by
gastrointestinal system finding(23). In our
study, the most common symptoms in
children with food allergy were related to the
gastrointestinal system (GIS) (69.9%). This
was followed by skin findings in 22.3% of
patients and respiratory system symptoms in
6.3% of patients. The reason for our different
findings can be attributed to the difference in
the patient population referred to as our
hospital, a top-level healthcare institution.
When the children were categorized according
to food allergens, the most common allergen
was cow's milk (71.3%). This was followed
by egg (17.6%), peanut (2.8%), and hazelnut
(2.04%). Strawberry, cocoa, peach, wheat, soy
and fish were other responsble food allergens.
In the study conducted by Orhan et al. (20) in
children aged 6-9 years, the most common
allergenic foods were red meat (31,8%), cow's
milk (18,1%), cocoa (18,1%), chicken egg
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(13,1%) and kiwi (13,6%) respectively has
been reported. However, foods that cause
allergies change with age. In our study, we
attribute the difference of the foods most
frequently responsible to food allergies from
other studies conducted in our country to the
age group evaluated. Egg and milk are the
most common causes of food allergy in all
countries (1,21,23,24).

Most of the patients develop tolerance to
foods in advanced ages (28,29). In our study,
tolerance developed in 87.5% of the children
in the first year, 6.8% in the second year, and
2.8% in the third year. Shek (28) showed that
28 of 66 children with egg allergy and 16 of
33 children with cow's milk allergy developed
tolerance over time. Similarly, Dannaeus et al.
(30) found that 4 out of 12 children with cow's
milk allergy, 20 out of 55 children with egg
allergy, 5 out of 32 children with fish allergy
developed tolerance, but none of the cases
with peanut and tree nut allergy developed
tolerance. Dias (19) reported in a retrospective
study that 44% of 79 children with cow's milk
allergy were still allergic by the time they
reached the age of 10. In a study conducted in
Sweden, it was found that 50% of children
with egg allergy passed their allergies by the
age of 3 (32). In another study, 52% of
children with egg allergy developed tolerance
at the age of 3 and 66% at the age of 5 (33).
Savage (34) found that the development of
tolerance to egg allergy was slower than
predicted. The results of this study suggest
that, contrary to what was previously known,
egg allergy is not a food allergy that usually
occurs at school age, but a food allergy that is
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likely to persist in later life. Sicherer (35)
showed in his multicenter observational study
that age of tolerance is not as high as
suggested by Savage. The different results of
these studies on tolerance developmental ages
seem to be influenced by many different
factors such as genetic and phenotypic
characteristics of the studied population and
inclusion criteria.

Although passive smoking is known to be a
risk factor for asthma, there is no information
about whether it increases the risk of food
allergy (25,36,37). There are publications
indicating that smoking during pregnancy
increases the prevalence of allergic diseases
(38,39). Avoiding smoking during pregnancy
is recommended for primary prevention from
allergic diseases (40). In our study, the
mothers of 96% of the patients with tolerance
development in the first year were not
smoking. Only 4% of their mothers were
smoking. A significant relationship was found
between the mother's smoking and the
development of tolerance in the first year. The
mothers of the children with tolerance
development in the second and third years
smoked at a higher rate than the mothers of
the children who developed tolerance in the
first year. The smoking rates of the mothers of
the children with and without tolerance in the
second and third years were not statistically
different.

The majority of patients (80.9%) who
developed tolerance at the end of the first year
had allergies to a single food. These patients
develop a higher rate of tolerance than those
who are allergic to more than one food. In a
study, it was reported that 18% of patients
who developed tolerance until the age of 4
were also allergic to other foods and that
multiple food allergy had no effect on the
development of tolerance (41). Multiple food
allergies have been reported in 3.5% of
children under 2 years of age and 30.5% of
children over 2 years of age with persistent
cow’s milk allergy (42). In the same study, the
presence of allergies to other foods was
reported as a risk factor for persistent cow’s
milk allergy. In a study investigating the
differences between single food allergy and
multiple food allergy, although not
statistically significant, food allergy remission
at 2 years of age was found to be less in those
with multiple food allergies. In accordance to
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our study another multicenter study revealed
multipl food allergy is a risk factor for late
tolerance. Although different results were
reported in the literature, it was observed in
our study that multiple food allergies had no
effect on the development of tolerance. In our
study, we think that the effect of multiple food
allergies on the development of tolerance may
change after the patients are exposed to other
food allergens in the next follow-up period.
191 (68.7%) of 278 children who had
tolerance development in the first year started
to consume complementary feeding after the
4th month. 87 of them (31.3%) switched to
additional food before 4 months. All 19
children with tolerance development in the
second year and all 9 children with tolerance
development in the third year switched to
additional foods after the 4th month. A
statistically significant relationship was not
found between the age of starting the
supplementary food and the development of
tolerance. It was suggested that families with
a high risk of allergic diseases should not give
additional food to their atopic children in the
first six months. It was recommended to
postpone dairy products until the 12th month,
eggs until the 24th month, peanuts, hazelnuts,
fish and seafood wuntil the 36th month.
However, after 2008, European Society for
Paediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN) and the American
Academy of Pediatrics (APA) are
recommended to start supplementary foods in
the first 4-6 months (29,34).

When the allergen types are classified in 3
groups as cow's milk, egg and others; Of the
278 patients with tolerance development in
the first year, 209 were allergic to cow's milk,
15 to eggs, and 54 to other foods. Tolerance
development was higher in those with cow's
milk allergy than those allergic to eggs and
other foods. There have been several studies
of natural hiatory of cow’s milk allergy and
predictors of remission. The largest
multicentre European case series in food
allergy, EuroPrevall study, in which
standardized evaluation including DBPCFC,
population with DBPCFC, %57 comfirmed
cow’s milk allergy developed tolerance within
1 year(48).

199 (71.6%) of 278 (87.1%) allergy diagnosed
patients who developed tolerance in the first
year is non Ig E, 45 (16.2%) of the sample is
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mixed. 34 (12.2%) of them are food by Ig E-
mediated mechanisms. Likely others we found
Ig E mediated aleergies are more resistant to
tolerance. Of %21 Children aged 16 in which
had increased cow’s milk spesific IgE were
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Koroner Bilgisayarli Tomografik Anjiografide Koroner Damarlarin Goriintiilenmesine Katki Saglayan Faktorlerin
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We aimed to review factors affecting the opacification of the coronary arteries in coronary computed tomography angiography
(CTA) and evaluate their reflections on imaging practices. Coronary CTA images were retrospectively evaluated. The measure-
ments performed from the central part of the left main coronary artery (LMCA) were divided into two groups optimal CTA (in
the range of 300-400 Hounsfield units) and non-optimal CTA. Weight, heart rate, tube current, amount of contrast agent, region
of interest (ROI), the short axis diameter of the left ventricle at the midventricular line in the end-diastolic phase, the field of view
(FOV), and contrast + saline injection time were compared between the two groups. P<0.05 was accepted as the statistical signifi-
cance limit. Eighty-three patients were included in the study, and their mean age and standard deviation were 58+18.56 years. In
the study, 35 patients (42.3%) had non-optimal CTA and 48 (57.8%) had optimal CTA according to LMCA density. Patient weight
(p<0.05), amount of contrast (p<0.01), FOV (p<0.05), and contrast + saline injection time (p<0.01) were significantly higher and
tube current was significantly lower (p < 0.05) in the optimal CTA group compared to the non-optimal CTA group. As a result of
the logistic model established with independent variables that affected the non-optimal CTA scan, tube current and amount of
contrast agent were found to be significant. To bring coronary CTA to a more optimal level, radiologists should work on a patient
basis, revising contrast agent protocols and adapting them to each patient.

Keywords: Coronary Computed Tomography Angiography, Computed Tomography, Coronary Arteries, Imaging of Coronary
Arteries, Coronary Artery Contrast Enhancement

Koroner bilgisayarli tomografik anjiografide (BTA) koroner damarlarin opasifikasyonuna etki eden faktorlerin gézden gegirilmesi
ve bunlarin ¢ekim pratigine yansimalarini degerlendirmeyi amagladik. Retrospektif olarak koroner BTA ¢ekimleri degerlendiril-
mis olup sol ana koroner arter (LMCA) santral kesiminden yapilan dl¢iimlere gore 300-400 Hounsfield Unit araliginda yapilan
6lgiimler optimum kabul edilip, bunun digindakiler optimum olmayan grup olarak kabul edildi. ki grup kilo, kalp atimi, tiip
akimy, kontrast miktari, region of interest (ROI), end diastolik fazda midventrikiiler hatta sol ventrikiil kisa aks ¢api, Field of View
(FOV), kontrast+ serum fizyolojik (SF) verilme siiresi kiyaslandu. Istatistiksel anlamlilik sinir1 olarak p<0,05 kabul edildi. Galis-
maya 83 hasta dahil edilmis olup hastalarin yas ortalamalar1 ve standart sapmasi 58 + 18.56 yil olarak saptandi. Calismada LMCA
dansitesine gore 35 hasta (42.3%) optimum olmayan grupta olup, 48 hasta (57.8%) optimum olan gruptaydi. Calismada LMCA
dansitesine gore 48 hasta (57.8%) optimum olan grupta olup, 35 hasta (42.3%) optimum olmayan gruptaydi. Koroner BTA ¢ekimi
optimum olan hastalarda optimum olmayan hastalara gore kilo degerleri (p<0.05), kontrast madde miktar1 (p<0.01), FOV deger-

Correspondence: leri (p<0.05), kontrast+SF verilme siiresi degerleri (p<0.01) anlaml diizeyde yiiksek, tiip akimi (p<0.05) anlaml diizeyde diisiik
Nevin AYDIN olarak saptandi. Optimum olmayan BTA tetkikine etkili bagimsiz degiskenlerle olusturulan logistik regresyon modeli sonucunda;
Eskisehir Osmangazi University tiip akimi ve kontrast madde miktar: anlamli bulunmustur. Koroner BTA ¢ekimlerini daha optimal diizeye tastyabilmek i¢in hasta
Faculty of Medicine, Department of bazh ¢alisilmaly, kontrast protokollerini degistirerek hastaya uyarlamaliyiz.

Radiology, Eskisehir, Turkiye Anahtar Kelimeler: Koroner Bilgisayarli Tomografi Anjiyografi, Bilgisayarli Tomografi, Koroner Arterler, Koroner Arter Goriin-
e-mail: drnevinaydin@gmail.com tilleme, Koroner Arter Kontrastlanmast
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1. Introduction

Coronary computed tomography angiography
(CTA) is a leading non-invasive test for
imaging the coronary arteries, diagnosing
stenosis, and planning the treatment of
patients (1). Coronary CTA is performed with
different protocols, including retrospective
and prospective electrocardiogram (ECQ)
triggering, depending on the suitability of the
patient and the availability of equipment (2-
4). The adequate contrast enhancement of the
coronary arteries during coronary CTA is
important since it affects the diagnostic
performance in the evaluation of coronary
plaques and stenosis caused by these plaques
(5). Plaque stenosis cannot be optimally
visualized in imaging performed below <300
or above >500 HU in the coronary arteries (5-
7). Variables such as contrast volume,
injection time, flow rate, saline infusion, and
tube kilovoltage affect contrast enhancement
(8-12).

In this study, we aimed to provide solutions
that can be integrated into imaging practices
by comparing the coronary CTA images with
and without optimal contrast enhancement
according to the measurements performed
from the central part of the left main coronary
artery (LMCA).

2. Materials and Methods
Patient Population

Ethics committee approval was obtained prior
to the study (approval number: E-25403353-
050.99-192715, decision number: 15, decision
date: 01.06.2021), and patients were
retrospectively screened. Eighty-three
coronary CTA examinations undertaken in
our hospital between 2019 and 2021 were
included in the study. The amount of contrast
agent given to the patients was determined
retrospectively. Manual measurements were
performed from the proximal central part of
LMCA, as much central as possible, by
placing regions of interest (ROI) and
excluding the arterial wall. In the
measurements, the scans obtained in the range
of 300-400 HU were considered optimal while
those outside this range were considered non-
optimal. The two groups were compared in
terms of weight, heart rate, tube current
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(milliampere(mA)), amount of contrast, ROI,
the short axis diameter of the left ventricle at
midventricular line in the end-diastolic phase,
the field of view (FOV), and contrast + saline
injection time. Before the procedure, 50 mg
beta-blocker (Metoprolol, AstraZeneca) was
orally given to the patients with a heart rate of
>75 beats/minute. Patients whose heart rate
did not decrease after medication and/or those
with a heart rate of >90 beats/minute were
excluded from the study.

Imaging and Contrast Protocol, and CTA
Imaging Analysis

Coronary CTA examinations were
retrospectively performed with a 128-slice
device (GE, Revolution EVO, USA) triggered
by ECG, and the images of the patients were
evaluated by a radiologist (N.A. with 10
years’ experience). The radiologist evaluated
the contrast protocol blindly. Coronary CTA
parameters were as follows: slice thickness:
0.625 mm, window level/window width:
100/800, phase: 75%, and matrix size:
458x458. The coronary arteries were assessed
on AW Server version 3.2 Ext. 1.2 and
software (CardlQ Xpress). Contrast agents
were given to the patients at the same
standards (Opaxol 350 mg/ml; Iohexol). We
use biphasic injection protocol with volume
ranging from 65 to 110 mL followed by a 20-
30 mL saline (13). The amount of contrast
agent was increased in overweight patients.
Real-time monitoring was undertaken with
SmartPrep during the CTA scan. The bolus
tracking method was used. ROI was placed in
the descending aorta, and a 200 HU value was
used as the cut-off (Figure 1). In drug
injection, the flow rate was applied as 5 mL/s.
CTA was performed at 120 kilovolt (kV) in
overweight patients and in patients with a
normal weight.

Statistical Analysis

Mean, standard deviation, median, minimum,
and maximum values were obtained as
descriptive statistics for continuous data, and
percentages for discrete data. The Shapiro-
Wilk test was used to examine the conformity
of continuous data to a normal distribution. In
the comparison of continuous data between
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two groups, the t-test was used for normally
distributed data, and the Mann-Whitney U test
for data without a normal distribution. Risk
factors for non-optimal coronary CTA were
analyzed with the multivariate logistic
regression analysis. IBM SPSS Statistics v. 20
was used in the statistical analyses, and p <
0.05 was accepted as the statistical
significance limit.

Table 1. Descriptive statistics of the study data

3. Results

Eighty-three patients were included in the
study, and their mean age and standard
deviation were 58 &+ 18.56 years. According to
LMCA density, 48 (57.8%) were in the
optimal CTA group and 35 patients (42.3%)
were in the non-optimal CTA group. The
descriptive statistics of the patients are given
in Table 1.

Mean £ SD Median (Min-Max)
Age (year) 58 +18.56 61 (34-82)
Weight (kilogram) 79.73 £12.93 80 (53-124)
Heart rate (beats/minute) 64.35+7.47 64 (50-87)
Tube current (milliAmpere) 503.23 £51.87 504 (249-559)
Amount of contrast agent (milliliter) 89.58 £12.52 90 (65-110)
ROI*(square millimeter) 0.61 +0.14 0.6 (0.4-0.9)
Left ventricular short axis diameter 45.78 £ 6.67 46 (31-66)
(millimeter)
FOV* (centimeter) 24.71 + 8.64 19 (17-42)
LMCA* density (Hounsfield Unit) 371.59 +67.40 363 (224-540)
Contrast + saline injection time (second) 39.92+£2.50 40 (35-44)

ROI, region of interest; FOV, field of view; LMCA, left main coronary artery

When the two groups were compared in terms
of the investigated parameters, patient weight
(p < 0.05), amount of contrast agent (p <
0.01), FOV (p < 0.05), and contrast + saline
injection time (p <0.01) were significantly
higher and tube current was significantly
lower (p < 0.05) in the optimal CTA group

Table 2. Comparison of the Optimal CTA and Non

compared to the non-optimal CTA group.
There was no significant difference between
the two groups in relation to the heart rate,
ROI, and left ventricular short axis diameter
values (p > 0.05 for all). The detailed data are
presented in Table 2.

-optimal CTA groups

Optimal CTA  Group

Non- optimal CTA

(n=48) Group
(n=35)
Mean + SD Mean + SD P-value
Median (Min-Max) Median
(Min-Max)
Weight (kilogram) 82.13 +12.55 76.46 + 1291 t=-2.007 0.048
80.5 (58-124) 78 (53-105)
Heart rate 6531+7.18 63.03 +7.78 =-1.382 0.171
(beats/minute) 64 (53-87) 63 (50-83)
Tube current 493.08 £ 60.10 517.14 £33.93 U =620.0 0.042
(milliAmpere) 504 (249-559) 524 (400-559)
Amount of contrast 92.71 £ 11.94 85.29+12.18 t=2-.773 0.007
agent (milliliter) 90 (70-110) 85 (65-110)
ROI* 0.61+0.14 0.62+£0.15 U=799.5 0.704
(square millimeter) 0.60 (0.40-0.90) 0.60 (0.40-0.90)
Left ventricular short 46.29 + 4.89 45.09 + 8.56 =-0.749 0.457
axis diameter 46 (36-59) 45 (31-66)
(millimeter)
FOvV* 26.19+9.33 22.69 +£7.23 U=628.0 0.046
(centimeter) 19 (17-42) 19 (17-39)
Contrast + saline 40.54+2.39 39.06 +2.44 U=559.0 0.008
injection time (second) 40 (36-44) 39 (35-44)

ROI region of interest; FOV, field of view
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In the examination of the risk factors for the obtained using the backward stepwise method.
non-optimal measurement of LMCA density The results showed that tube current and
on CTA, the independent variables that were amount of contrast agent were significant
found to be significant in the univariate parameters affecting LMCA measurements.
analysis (weight, heart rate, tube current, An increase in the mA values of the patients
amount of contrast agent, FOV, and contrast + by 1 unit increased non-optimal LMCA
saline injection time) were included in the measurements by 1.018 times, while an
multivariate logistic regression analysis. The increase of 1 unit in the amount of contrast
multivariate logistic regression model was agent reduced it by 1.063 times (Table 3).

Table 3. Logistic regression model for factors affecting a Non-optimal CTA scan

Regression coefficient

(SE) OR 95% CI P-value
Tube current 0.018 (0.008) 1.018 1.002 1.034 0.025
(milliAmpere)
Amount of contrast agent -0.061 (0.021) 1.063 1.020 1.109 0.004
(milliliter)

CTA, computed tomography angiography, CI, confidence interval; SE, standard error

4. Discussion

Coronary CTA is one of the important tests varied. The triphasic injection protocol
used for the imaging of the coronary arteries, provides a better evaluation of the right heart
and the quality of imaging directly affects the compared to the biphasic protocol (15). In our
evaluation of these structures. In our study, study, as the amount of contrast agent
the imaging parameters of optimal and non- increases, the contrast injection time will also
optimal CTA scans were compared according increase, which may explain the differences
to the measurements performed from LMCA. between the optimal and non-optimal CTA
The mean weight of the patients, amount of  groups.

contrast agent, FOV, and contrast + saline

injection time were determined to be Applying a single standard protocol in CTA
significantly higher, and tube current was Scans by disregarding the characteristics of
found to be significantly lower in the optimal ~€ach patient, such as height and weight can
CTA group compared to the non-optimal CTA ~ cause serious problems in imaging practices.
group. The logistic regression model created In the literature, systems with dedicated
with independent factors that affected LMCA ~ contrast protocol software have been used,
density values not being measured optimally ~and patient-related parameters used in our
revealed tube current and amount of contrast ~study were mostly determined with manual
agent to be significant variables. adjustments (16).

In the literature, it has been stated that Inourstudy, optimal images being obtained in
insufficient contrast enhancement is obtained ~Overweight patients can be attributed to
at injection times below 10 seconds, while increased contrast volume applied in these
there are streak artifacts in the right atrium at ~ Patients. In a study by Mihl et al., adequate
injection times above 20 seconds. Therefore, —contrast enhancement was obtained in all
it is recommended to keep the injection time Patient groups in which contrast protocol
in the range of 10-20 seconds (14). Since the ~software was wused, while no contrast
automatic injection in our hospital has a single ~enhancement was detected in coronary CTA
outlet, we created a biphasic protocol for the in overweight patients in the control group in
injection of contrast and saline There is also ~ Which this software was not utilized (16). In
triphasic injection protocol in the literature —our study, we increased the contrast agent
that contains an undiluted contrast, followed Vvolume in overweight patients to a certain
by a diluted contrast media and finally salin ~ e€xtent and obtained optimal images in these
chaser. The diluted of contrast media can be Patients without using the software. Thus, it
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can be concluded that it is important to apply
a contrast protocol to each patient considering
their characteristics. Coronary CTA is a
dynamic test rather than a standard scan.
Therefore, patient characteristics should be
taken into account in imaging practices.
However, while increasing the contrast
volume in patients, the risk of contrast-
induced nephropathy (CIN) should not be
overlooked. While evaluating the patient in
terms of CIN, attention should be paid to the
glomerular filtration rate, presence of severe
heart disease, presence of dehydration,
diabetes mellitus, and multiple contrast uptake
in less than 24 hours (17).

As the FOV value increases, the dose taken by
the patient also increases. The imaging area is
a parameter that can vary from patient to
patient. In a study by Muenzel et al., the use
of small and large FOV values were compared
in  256-slice  multidetector ~ computed
tomography, and the authors reported that the
diagnostic image quality did not change
according to FOV (18). A small FOV can
naturally be selected in patients with a body-
mass index of <30 kg/m’ (19). In the current
study, the FOV value was significantly higher
in patients with optimal CTA compared to the
non-optimal group. This may be related to the
higher rate of overweight patients in the
optimal CTA group. In routine practice,
radiologists should use the minimum FOV
value to include all the coronary arteries in the
image. And also radiologists should adjust
this parameter according to the patient’s body
mass index.

According to the logistic regression model
obtained from our study, a 1-unit increase in
the mA values of the patients increased the
non-optimal LMCA measurements on CTA
by 1.018 times. When the literature is
examined, it is observed that the use of low
kV, close to a K-edge value of 33 keV, can
both reduce the contrast dose and help obtain
images with better quality (20). This result
can be attributed to the 33 keV K-edge value
as the mA will decrease as the dose value
decreases. So better image quality can be
achieved.
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In a study by Wang et al. 80 kV was used for
coronary CTA for non-obese patients, and
Wang et al. reduced the radiation and iodine
dose without compromising image quality
(21). In our study, we evaluated tube current
values for optimization in coronary cta.

In a previous study, there was no significant
difference in contrast enhancement between
the weight-adjusted (1.0 mL/kg) and fixed (80
mL) contrast dose protocol groups in
measurements performed with a 64-slice
multidetector computed tomography device,
but the mean visual score for beam-hardening
artifacts were significantly lower in the
weight-adjusted- than the fixed-iodine-dose
protocol (22).

In our study, an increase of 1 unit in the
contrast agent volume reduces non-optimal
LMCA measurements by 1.063 times. This
suggests that increased contrast dose can
result in better images in certain patient
populations.

There are several limitations to this study.
First, the body mass index values of the
patients were not evaluated because the height
values of the patients could not be reached
due to the retrospective design of the study.
Second, measurements from the proximal
were considered sufficient, and those from the
distal coronary segments were not included in
the evaluation. Lastly, kV values not being
evaluated can be considered a limitation.

5. Conclusion

To bring coronary CTA scans to a more
optimal level, we should work on a patient
basis, revising and adapting contrast protocols
according to each patient. The logistic
regression model obtained from the current
study showed that decreased mA value and
increased amount of contrast agent resulted in
more optimal CTA scans.
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Hepatoselliiler karsinom (HCC), kansere bagli 6liim siralamasinda ikinci sirada yer alir ve diinya genelinde sikligi artmaktadir.
Papain proteolitik bir enzimdir ve potansiyel antikanser ajanidir. Calismanin amaci, papainin insan hepatom HepG2 hiicre hat-
tindaki sitotoksik etkisinin apoptoz tizerinden degerlendirilmesidir. Papainin sitotoksisitesi MTT y6ntemi ile belirlendi. Papain
uygulanan HepG2 hiicrelerinin morfolojik degisiklikleri, akridin portakali ve etidyum bromiir (AO/EB) ikili boyamas: ile deger-
lendirildi. Apoptotik aktivite QPCR yéntemi ile apoptoz diizenleyici kaspaz-3 ve kaspaz-9 genlerinin anlatimlari ile tespit edildi.
HepG2 hiicrelerine 48 saat boyunca 500 pg/ml, 250 pg/ml, 100 pg/ml, 50 pg/ml, 25 pg/ml ve 10 pg/ml papain uygulamasi sonucun-
da IC50 degeri 53 pug/ml bulundu. Apoptotik belirtegler olan kaspaz 3 ve 9 gen ifadeleri, HepG2 hiicrelerinde papain uygulamasi
sonucunda énemli 6l¢iide artt1. Sonug olarak, papain HCC tedavisi i¢in, apoptoz diizenleyici genlerin anlatimini indiikleyerek
antikanser etkiye sahip olabilir.

Anahtar Kelimeler: Papain; HepG2; Hepatoselliiler karsinom; Sitotoksisite; Apoptoz.

Abstract

Hepatocellular carcinoma (HCC) ranks second in cancer-related death and its incidence is increasing worldwide. Papain is a
proteolytic enzyme and a potential anticancer agent. The aim of the study is to evaluate the cytotoxic effect of papain in human
hepatoma HepG2 cell line through apoptosis. The cytotoxicity of papain was determined by the MTT method. Morphological
changes of Papain-treated HepG2 cells were evaluated by acridine orange and ethidium bromide (AO/EB) dual staining. Apoptotic
activity was determined by the expression of apoptosis regulator caspase-3 and caspase-9 genes by gPCR method. As a result of the
administration of 500 pg/ml, 250 pg/ml, 100 pg/ml, 50 pg/ml, 25 pug/ml and 10 pug/ml papain to HepGz2 cells for 48 hours, the IC50
value was found to be 53 pg/ml. Caspase 3 and 9 gene expressions, which are apoptotic markers, were significantly increased as a
result of papain administration in HepG2 cells. In conclusion, papain may have anticancer effect for HCC treatment by inducing
expression of apoptosis regulatory genes.

Keywords: Papain; HepG2; Hepatocellular carcinoma; Cytotoxicity; Apoptosis.
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Papainin HepG2 Hiicrelerindeki Apoptotik Etkileri

1. Giris

Kanser, halk saglig1 ve ekonomide ciddi etkisi
olan kiiresel bir sorundur. Hepatoseliiler
karsinom (HCC), karacigerin ana hiicre tipi
olan hepatositlerden kaynaklanan malign bir
tiimordiir. Diinyada en sik goriilen primer
karaciger timorii ve besinci en yaygmn
timordir (1). Molekiiler diizeyde, HCC
heterojen bir hastaliktir. Karaciger
karsinogenezi, sonunda malign
transformasyona yol acan farkli genetik
degisikliklerin ilerleyici birikimi yoluyla
onlarca yil siirebilir (1). Diger kanser
tirlerinde oldugu gibi karaciger kanserinin
tedavisinde yan etkileri nedeniyle toksik
olmayan, cok hedefli ve ilag direnci olmayan
tedavilere ihtiya¢ vardir. Bu nedenle sinirh
toksik etkiye sahip dogal etken madde
kullanimi 6nemlidir. Beslenme veya diyet
faktorleri, olduk¢a etkili kemopreventif
ajanlar olarak hareket etme yetenekleri
nedeniyle biiyiik ilgi gérmektedir (2). Kanser
tedavisinde dogal etken maddelerin diyetle
olast kullanimlari, tedavide yeni ¢ozlimlerin
geligtirilmesine katki saglayabilir. HCC' nin
cesitli etkenlerini hedef alan bircok bitkisel

bilesigin HCC' ye kars1 etkili oldugu
kanitlanmigtir (3, 4). Bitkisel ilaglarin
antikanser etkisi temel olarak
immiinomodulasyon,  hiicre  dongiisiinii

durdurma ve kanser hiicrelerinde apoptozu
indiikleme ile gergeklesir (5).

Papain (EC 3.4.22.2), papaya (Carica papaya
L.) lateksinden izole edilen bir endolitik bitki
sistein proteaz enzimidir. Papain enzimi
papain siiper ailesine ait proteolitik bir
enzimdir. Canlilarda bir¢ok biyolojik siirecte
onemli goreve sahiptir (6). Papain, tipta
yaygin kullanilan bir enzimdir ve proteinlere,
kisa zincirli peptitlere, amino asit esterlerine
ve amid baglantilarina karst kapsamli
proteolitik aktivite gosterir (7). Papain,
saglikli dokularda proteolizi engeller ve
saglam dokular Tlzerinde =zararli etkisi
olmayan kalinti giderici ajan olarak gorev
yapar (8). Papain enzimi uzun zamandir
yaralanma, travma ve alerjileri tedavi etmek
icin kullanilmaktadir (7). Kanser hiicrelerinin
cogunda, onlar1 koruyan ve uzun siire fark
edilmeden c¢ogalmalarin1 saglayan fibrin
kaplamalar ~ bulunur. Papain  kanser
hiicrelerindeki bu fibrin yapiy1 kirma
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yetenegine sahiptir. Papainin bu 06zelligi
potansiyel bir kanser oOnleyici madde
oldugunu gosterebilir (9). Papainin sitokinler
ile iletisim kurdugu diisiiniilmektedir. Papain
a-2-makroglobulinlere kolayca baglanabilir ve
sitokinlere kars1 daha yliksek afiniteye sahip
a-2-makroglobulin-proteinaz kompleksleri
olusturabilir. Papain ayrica tiimor gelisimi ve
metastazinda anahtar rol olan CD-44, CD-49,
CD-54 ve CD-58 gibi adezyon molekiilleri ile
etkilesime girerek aktivitelerini azaltir ve
tiimor metastazini dnleyebilir (10).

Apoptoz mekanizmasi iizerinde kaspaz-3 ve

kaspaz-9 proteinleri Onemli rol oynar.
Kaspazlar, sistein proteazlar olarak da
adlandirilirlar  ve  hiicre sitoplazmasinda

lokalize olurlar. Kaspazlarin temel gorevi
DNA polimeraz enzim aktivitesini Onleyerek
hiicrenin apoptoza gitmesini saglamaktir (11).
Hiicrede meydana gelen patolojik
durumlardaki sinyaller kaspazlar1 aktif hale
getirir (kaspaz-8, kaspaz-9). Aktif kaspazlar,
apoptoz aktive edici faktor-1 (apaf-1)
aktiflestirerek sitokrom c¢’nin serbest hale
gelmesini saglar. Daha sonra apaf-1, sitokrom
¢ ve kaspaz-9 apoptozomu olusturur.
Apoptozom boylece kaspaz-3 aktiflestirir ve
hiicrenin apoptoza ugramasina neden olur
(12). Bu c¢alismada HepG2 hiicrelerinde
papainin  olast sitotoksik ve apoptozu
indiikleme potansiyeli kaspaz-3 ve kaspaz-9
tizerinden arastirildi.

2. Gerec ve Yontemler
Hiicre Kiiltiirii

Insan hepatoseliiler karaciger kanseri (HepG2,
ATCC® HB-8065 ™) hiicre soyu, American
Type Culture Collection (ATCC) (Manassas,
USA) temin edildi. HepG2 hiicreleri EMEM
(Eagle's Minimum Essential Medium; ATCC,
USA) + %10 Fetal Bovin Serum (FBS;
ATCC, USA) ve penisilin / streptomisin (100
ug/ml; Gibco, US) igeren besi yerinde tutuldu.
Hiicreler, 37 ° C'de % 5’lik CO, etiivde
kiiltiirlendi.

Hiicrelere Papain Uygulanmast

Ticari olarak temin edilen papain (Sigma) besi
yeri iginde c¢oziindiiriilerek mekanik olarak
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hazirlandi. HepG2 kanser hiicrelerine 500
pg/ml, 250 pg/ml, 100 pg/ml, 50 pg/ml, 25
ug/ml ve 10 ug/ml papain ilave edildi ve
hiicreler 48 saat inkiibe edildi. Kontrol
hiicrelerine sadece kiiltiir ortami eklendi.

Sitotoksisite Analizi

MTT [3-(4,5-dimethyldiazol-2-y1)-2,5
diphenyl Tetrazolium Bromid] ydntemi ile
hiicre toplulugundaki canli hiicrelerin orani
kolorimetrik olarak tespit edildi. Flasklarda
cogaltilan hiicreler uygulama yapilmadan 24
saat once 96 kuyucuklu mikroplakalara 5000
hiicre /200ul besi yeri olacak sekilde ekilerek
inkiibasyona  birakildi.  Hiicrelere farkli
dozlarda  papain  Oziitleri  uygulandi.
HCl/izopropanol yontemi kullanilarak elde
edilen boya yogunlugu spektrofotometre ile
570 nm dalga boyundaki absorbansta dlgtildi
ve canli hiicre oran1 tespit edildi (13). Veriler,
GraphPad Prism 7.0 programi (GraphPad
Software, Inc., La Jolla, CA, ABD) ile analiz
edildi. ICsy degerinin hesaplanmasi igin,
GraphPad Prism 7.0 programi kullanilarak
dogrusal olmayan regresyon analizi ile veriler
normalize edildi.

Hiicre Canlilik Analizi

Papain uygulamasit sonucunda hiicrelerin
canlilik oranlari, tedavi edilmemis kontrol
hiicrelere  kiyasla  hesaplandi.  Tedavi
edilmemis hiicrelerin yasamsalligi %100
kabul edilerek ve hiicrelerin canlilik yiizdeleri
asagidaki sekilde hesaplandi.

% canlilik orani: (Tedavi edilen hiicre/ tedavi
edilmemis hiicre) X100

Akridin Oranj/ Etidyum Bromid Boyama

Hepatosit hiicrelerindeki apoptozun
belirlenmesi  i¢in  floresan  mikroskopta
goriintiileme saglayan Akridin  Oranj -

Etidyum Bromid boyama teknigi kullanildi.
Akridin Oranj (AO) 100 pg/ml ve Etidyum
Bromid (EB) 100 pg/ml fosfat tamponunda
(PBS) hazirland1. 6 kuyucuklu mikroplakalara
50000 hiicre ekildi ve 24 saat inkiibasyon
yapildi. 48 saat papain uygulanmasinin
ardindan besi yeri uzaklastirildi ve HepG2
hiicreleri tizerine 200 pl EB/AO ilave edildi.
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Floresan mikroskop (Zeiss Axio Vert A.l)
kullanilarak 480-505-535 nm'de analiz edildi.

RNA Izolasyonu ve Real-Time PCR Analizi

HepG2 hiicrelerinden total RNA, RNeasy
Protect Mini Kit (Qiagen, Germany) kiti
kullanilarak iiretici firmanin yontemine gore
elde edildi. Total RNA oOrnekleri analiz
yapilana kadar —80°C saklandi. cDNA
sentezi, transcriptor HiFi cDNA synthesis kit
kullanilarak  yapildi  (Roche). RT-qPCR
reaksiyon karigimi  (BlasTaq 2X qPCR

MasterMix (G890, Applied Biological
Materials Inc) RT-qPCR c¢alismast igin
hazirlandi. Kaspaz-3 ve kaspaz-9 gen
anlatimlar gPCR  kullamilarak  ABI

StepOnePlus (Applied Biosystems, Germany)
cihazi ile analiz edildi. Analiz edilen her
numune i¢in en az ii¢ kez 6l¢iim yapild1. 40 ve
iizerindeki Ct  degerleri  matematiksel
hesaplamalara dahil edilmedi. Gen anlatim
oranlari, referans gen (P-aktin) ifadesi
kullanilarak ~ hesaplandi.  Spesifik  gen
iiriinlerinin varhig, 27" yontem analizi ile
dogrulandi. Primer dizileri: Kaspaz-3 (F) 5'-
GCTCCTAGCGGATGGGTGCTA-3" ve (R)
5'- GATTTCAAGGCGACGCCAACCA-3%
Kaspaz-9 (F) 5'-
AGCCACCTGAGTAGCTTGGA-3" ve (R)
5'-CTGCACTTTGGGAGGCTAAG-3'; B-
Aktin (F) 5'-
AGCAAGAGAGGCATCCTCACC-3" ve (R)
5'-ACAGGGATAGCACAGCCTGGA-3'.

Istatistiksel Analizler

Tim deneysel veriler, ortalama + SD olarak
sunuldu. Ilk olarak, sonuglar Shapiro-Wilk
normallik testi yardimiyla normalize edildi.
Normal olarak dagitilan veriler, tek yonlii
varyans analizi (ANOVA) kullanilarak
degerlendirildi ve c¢oklu karsilastirmalarda
Tukey post-hoc testi ile analiz edildi.
Istatistiksel analizlerde SPSS 21 ve GraphPad
Prism 7 programlart kullanildi. p degerleri
<0.05 istatistiksel olarak anlamli kabul edildi.
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3. Bulgular

Papainin  HepG2  hiicreleri iizerindeki

sitotoksik etkisi

HepG2 hiicrelerine papain uygulamadan 6nce
hiicreler 24 saat standart besi yeri igerisinde
kiiltiire edildi. Hiicre kiiltiirii ortamina 500
pg/ml, 250 pg/ml, 100 pg/ml, 50 pg/ml, 25
pug/ml ve 10 ug/ml papain eklendi ve 48 saat
boyunca inkiibe edildi. Kontrol hiicrelerine
sadece kiiltlir medyumu eklendi. Papain
uygulamast sonucunda hiicrelere MTT testi
yapildi. MTT testi ile elde edilen sonuglarin
GraphPad Prism 7.0 programu ile istatistiki
analizi yapildi. HepG2 hiicrelerine 48 saat 500
pug/ml, 250 ug/ml, 100 pg/ml, 50 pg/ml, 25
pg/ml ve 10 pg/ml papain uygulamasi
sonrasindaki istatistiksel analize gore papainin
48. saatteki ICso degeri 53 ug/ml olarak
hesaplandi. Elde ettigimiz bu sonuglar,
papainin hepatoseliiler karsinom hiicreleri
iizerinde sitotoksik etkiye sahip oldugunu
gostermektedir.

Hepatoseliiler karsinoma hiicrelerine 500
pg/ml, 250 pg/ml, 100 pg/ml, 50 pg/ml, 25
pg/ml ve 10 pg/ml papain uygulanmasi
sonucu kontrol ile kiyaslandiginda hiicre
canliligr sirasiyla %15, %31, %37, %47, %72
ve %95 olarak tespit edildi. 500 pg/ml, 250
pg/ml ve 100 pg/ml papainin HepG2 hiicreleri
icin oldiiriicii etkiye sahip oldugu tespit edildi.
50 pg/ml, 25 pg/ml ve 10 pg/ml papain
uygulamasinin HepG2 hiicrelerinde
cogalmay1 engelleyici etkiye sahip oldugu
tespit edildi (Sekil 1).

MTT sonuglarma goére iic farkli papain
konsantrasyonu (26.5 pg/ml, 53 pg/ml, 267
pg/ml)  belirlendi ve diger deneysel
prosediirlerde kullanildi.

Apoptotik Etkinin Degerlendirilmesi

Papainin  hepatoseliiler karsinoma hiicre
hattinda  apoptoz  iizerindeki  etkilerini
belirlemek i¢in etidyum bromiir/akridin

portakal boyamasi yapildi. Kaspaz 3 ve
Kaspaz 9 gen ekspresyon seviyeleri qPCR
analizi ile belirlendi. HepG2 hiicrelerine 26.5

pg/ml, 53 pg/ml, 267 pg/ml papain
uygulamast sonucunda apoptotik boyanmis
hiicrelerin  miktari, floresan mikroskop

analizine gore doza bagli olarak kontrol
hiicrelerine kiyasla arttig1 tespit edilmistir
(Sekil 2).

HepG2 hiicrelerine hepatoseliiler 26.5 pg/ml,
53 pg/ml, 267 pg/ml papain uygulamasi
sonrasinda kaspaz-3 ve kaspaz-9 gen anlatim
seviyeleri analiz edildi. 48 saat 26.5 pg/ml
papain uygulanan HepG2 hiicreleri ile kontrol
HepG2 hiicreleri karsilastirildiginda kaspaz-3
ve kaspaz-9 gen anlatim seviyeleri sirasiyla
0.50 ve 0.14 kat azaldig1 tespit edildi (p<0.05)
(Sekil 3). 48 saat 53 pg/ml papain uygulanan
hiicreler ile kontrol hiicreler
karsilagtirildiginda kaspaz-3 ve kaspaz-9 gen
anlatim seviyeleri sirasiyla 1.03 ve 2.30 kat
arttig tespit edildi (p<0.05) (Sekil 3). 48 saat
267 pg/ml papain uygulanan HepG?2 hiicreleri
ile kontrol HepG2 hiicreleri
karsilastirildiginda kaspaz-3 ve kaspaz-9 gen
anlatim seviyeleri sirasiyla 6.59 ve 5.06 kat
arttigr  tespit edildi (p<0.05) (Sekil 3).

HepG2 Hiicreleri

150
100
50

Hiicre Canlilik Orani

48 Saat Papain Uygulanmasi

Sekil 1. Farkli konsantrasyonlardaki papainin HepG2 hiicrelerindeki sitotoksik etkisi. Hiicreler, 48 saat siireyle 500
ug/ml, 250 ug/ml, 100 ug/ml, 50 ug/ml, 25 ug/ml ve 10 ug/ml papain ile muamele edildikten sonra MTT testi yapildi.
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Sekil 2. Papainin apoptotik etkileri. Apoptotik hiicre sayilarini belirlemek i¢cin HepG?2 hiicreleri iizerinde EB/AO
boyamasi yapildi. Apoptotik hiicreler (turuncu) sayildi ve apoptotik hiicrelerin yiizdesi hesaplandi (A. Kontrol
hiicreler, B. 26.5 ug/ml 48 saat papain uygulanan hiicreler, C.53 ug/ml 48 saat papain uygulanan hiicreler, D. 267

ug/ml 48 saat papain uygulanan hiicreler).
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Sekil 3. Papain ile tedavi edilen gruplar ve kontrol hiicreleri iizerinde kaspaz-3 ve kaspaz-9 genlerinin mRNA
ekspresyon seviyeleri. Gen ekspresyon seviyeleri, ger¢ek zamanli PCR ile belirlendi ve p-aktin mRNA seviyelerine

gore normallestirildi. p <0.05
4. Tartisma ve Sonug

Kanser diinya genelinde en Oliimciil
hastaliklardan biridir. Radyoterapi, cerrahi ve
kemoterapi kanserle miicadelede biiylik katki
saglasa da diinyanin bu en yikici hastaligini
durdurmak icin yeterli degildir
(14). Konvansiyonel = kemoterapi, normal
hiicreler {izerinde secici olmayan etkisi
nedeniyle hasta icin goniillii iskence haline
gelmisgtir 9). Cerrahi miidahaleler
giiniimiizde, HCC’ li bireyin hayatta kalmasi
icin en etkili tedavi yontemidir. Ancak cerrahi
miidahale olduk¢a azdir ve HCC sonrasi
metastaz oraninin ¢ok yiiksek olmasi tedaviyi
etkilemektedir (15). HCC’ si olan bireylerde
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antikanser ilaclarina karsi bir direng gelistigi
gozlemlenmektedir (16). Bu nedenle yan
etkileri minimum ve etkili tedavisi maksimum
olan yeni ajanlara ihtiya¢ bulunmaktadir.

Xu ve ark., papain hidrolize sorgum kafirin
hidrolizatlarinin, = HepG2  hiicrelerindeki
antioksidan  ve antikanser etkilerini
arastirdiklart ¢aligmalarinda, 50 ve 200 pg/mL
papain hidrolize sorgum kafirin
uygulamasinin  HepG2 hiicre biiylimesini
etkili bir sekilde azaltarak antikanser
potansiyeli oldugunu gostermislerdir (17).
Akila ve ark. HepG2 hiicreleri iizerinde
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papainin sitotoksisitesini arastirdiklari
calismada, 125 pg/ml papain uygulamasinin
hiicre canlilig1 {izerine etkisini %49.20, 1000
pg/ml  papain uygulamasinda inhibisyon
konsantrasyonun %85 oldugunu bu dozun
HepG2'ye karst maksimum (%85) sitotoksisite
etkisine sahip oldugunu rapor etmislerdir (18).
Bu c¢alismadai HepG2 hiicrelerine farkl
dozlarda papain (500 pg/ml, 250 ug/ml, 100
pg/ml, 50 pg/ml, 25 pg/ml ve 10 pug/ml)
uygulanmasi sonucunda yapilan istatistiksel
analize gore 48. saatteki ICso degeri 53 pg/ml
hesaplandi.

Papainin HepG2 hiicrelerindeki tedavi edici
etkisini apoptoz iizerinden degerlendirmek
i¢in apoptozu regiile eden kaspaz-3 ve kaspaz-
9 genlerinin anlatimma bakildi. Ayrica
apoptotik degerlendirme i¢in EB/AO boyama
yapildi. Li ve ark. papain altin nanopartikiil
kapli 5-FU’nun akciger kanserine karsi
etkilerini arastirdigi calismada, 5-FU’nun
antikanser etkisini arttirdig1 tespit edilmistir
(9). Al-Fatlawi ve ark. HCC’yi tedavi etmek

amactyla  bitkisel  ekstraktlarin  HepG2
hiicreleri  tlizerindeki  apoptotik  etkiyi
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Abstract

In recent years, parental factors have been emphasized among the factors that predict violent behavior, which is observed more frequently
in adolescents with Attention Deficit and Hyperactivity Disorder (ADHD) compared to healthy controls. However, the relationship between
parental attachment styles and violent behaviors of ADHD patients remains unclear. In the present study, it was aimed to investigate the
effects of parental attachment styles and other related factors such as peer relations or psychosocial factors on the tendency to violence in
adolescents followed up with the diagnosis of ADHD. Adolescents aged 12-18 years (n=115) who were newly diagnosed or being followed
up with the diagnosis of attention deficit hyperactivity disorder (ADHD) between August 2021 and April 2022 in a Child and Adolescent
Psychiatry Outpatient Clinic were included in the study. The parents of the participants were asked to fill out a detailed researcher form and
the “Strengths and Difficulties Questionnaire-parent form” (SDQ). "Peer Relationship Scale", the "Violence Tendency Scale" and the Parent
and Peer Attachment Inventory- brief form (IPPA-R) were given to the adolescents to fill out. Hierarchical linear regression analyses indi-
cated that peer relationship problems (PRS-loyalty subscale) (B= .926, p=.001), psychiatric difficulties (the SDQ-total) (B= .547, p=.001)
and the parental alienation (mother) (B=.430, p=.015) variables were statistically significantly associated with violence tendency. Identifying
environmental factors that predict violence in youth with ADHD without co-morbid conduct disorder is crucial for the development of
preventive interventions.

Keywords: ADHD, Violence, Attachment, Peer groups, Alienation, Adolescent psychiatry.

Dikkat Eksikligi ve Hiperaktivite Bozuklugu (DEHB) olan ergenlerde saglikli kontrollere gore daha sik goriilen siddet davranisini yordayan
faktorler arasinda son yillarda ebeveyn faktorlerinin tizerinde durulmaktadir. Ancak DEHB hastalarinin ebeveyn baglanma stilleri ile siddet
davranuslar1 arasindaki iliski belirsizligini korumaktadir. Bu ¢alismada, DEHB tanust ile izlenen ergenlerde, ebeveyn baglanma bigimleri ile
akran iligkileri ya da psikososyal faktorler gibi iliskili diger faktorlerin siddet egilimine etkisinin aragtirilmasi amaglanmugtir. Bir Cocuk ve
ergen psikiyatrisi polikliniginde Agustos 2021-Nisan 2022 tarihleri arasinda Dikkat Eksikligi ve Hiperaktivite Bozuklugu (DEHB) tanist
ile takip edilmekte olan veya yeni tani alan 12-18 yas arasi ergenler (n=115) ¢alismaya alinmustir. Katihimecilarin ailelerinden detayl bir
aragtirmaci formu ve “Giigler ve Giigliikler Anketi-ebeveyn formu” (SDQ) doldurmalari istenmistir. Ergenlere doldurmalar iizere "Akran
Tliskileri Olgegi", "Siddete Egilim Olgegi” ve Ebeveyn ve Akrana Baglanma Envanteri kisa formu verilmistir. Hiyerarsik dogrusal regres-
yon analizleri, akran ilikileri sorunlar1 (PRS-sadakat alt 6lgegi) (B= .926, p=.001), psikiyatrik gii¢liik diizeyleri (SDQ-toplam) (B=.547,
p=-001) ve ebeveyne yabancilasmanin (B=.430, p=.015) siddet egilimi ile istatistiksel olarak anlamli diizeyde iliskili degiskenler oldugunu
gostermektedir. Davranim bozuklugu es tanisi olmayan DEHB’li genglerde siddeti 6n gordiiren gevresel etmenlerin belirlenmesi énleyici
miidahalelerin gelistirilmesi agisindan 6nem arz etmektedir.

Anahtar Kelimeler: DEHB, Siddet egilimi, Baglanma, Akran gruplari, Ebeveyne yabancilasma, Ergen, Psikiyatri.
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Factors Related to Violence Tendency in Adolescents with ADHD

1. Introduction

Attention Deficit and Hyperactivity Disorder
(ADHD) is a chronic, neurodevelopmental
disorder with hyperactivity/impulsivity and/or
attention deficit symptoms that onset in early
childhood and persist in most individuals at
varied degrees throughout the life. Its
worldwide prevalence has been reported as
5.29% and girl/boy rate as 1:4 (1). Although,
genetic factors play an important role in the
emergence of ADHD, parental environmental
factors (such as mother's smoke or emotional
stress during pregnancy, presence of ADHD
in parents) are also held responsible (2).

Violence is defined as the use of physical
force or threats against oneself, another
person, a particular community or group,
which may result in injury, death, physical
harm, certain developmental disorders or
deprivation by World Health Organization
(2002). The association between ADHD and
aggressive  behaviors has well been
established. Regardless of the presence of
Oppositional Defiant Disorder (ODD) and
Conduct disorder (CD) diagnoses that
frequently co-morbid with ADHD, aggressive
behaviors are more common in patients with
ADHD. In longitudinal studies, a significant
increase was found in children diagnosed with
ADHD compared to healthy controls in terms
of the presence of aggressive behaviors,
committing crimes and other antisocial
behaviors (3,4). Individual and environmental
factors contribute to the onset and
maintenance of aggressive behaviors in
children and youths with ADHD. Behavioral
such as  hyperactivity/impulsivity,  or
neurocognitive (low IQ/EQ) features are
among the individual factors associated with
violence (5-7). It has previously been
suggested that low ADHD symptom and
emotional stress levels were protective factors
for violent behaviors (8). It has also been
known that children and adolescents with
ADHD experience problems with peers (9,10)
and their difficulties in social area have been
pointed out as one of the factors predicting
aggressive  behaviors in children and
adolescents with ADHD (11).

Environmental factors that have an important
role on aggressive behaviors includes strict
child rearing techniques, impaired family

functions, lack of social support or low socio-
economic status (12-17). In previous studies,
it has been suggested that ADHD symptoms
(18,19) and aggressive Dbehaviors (12)
observed in children with ADHD were closely
related to parental attitudes. It has been found
that social deficits associated with violent
behavior in children with ADHD can also be
reduced with positive parenting skills (20).

In recent years, the relationship between
insecure attachment styles and coping
behaviors (21) and ADHD symptoms (22) has
increasingly been investigated. Although it is
not yet clear whether attachment problems in
early childhood cause ADHD symptoms or
whether ADHD symptoms negatively affect
parent-child  attachment (23); Previous
research has found that children with ADHD
have less secure (24), more unstable (25) and
disorganized attachment representations than
controls (26).

The aim of this study was to investigate the
relationships among peer  relations,
adolescent’s perceived attachment styles,
disease-related factors (ADHD subtype,
disease duration) and violence tendency in
cases followed up with ADHD diagnosis in a
Child and Adolescent Psychiatry outpatient
clinic.

2. Material and Methods
Participants and procedure

Adolescents aged 12 tol8 years who were
newly diagnosed or followed up with ADHD
diagnosis in the Child and adolescent
psychiatry outpatient clinic in August 2021-
April 2022 were recruited to the study (115).
Adolescents who have chronic medical
illnesses or the impression of mental
retardation in the mental examination were
excluded. In addition, patients who have
received or are currently receiving
individualized education program were not
included to our study sample. Since ODD and
CD are disorders frequently associated with
ADHD, patients who were diagnosed by
clinical interview based on DSM-5 and with
the neurodevelopmental co-morbidities such
as ODD, CD, Specific Learning Disorder
(SLD) were included in the study. The
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diagnostic interviews of the patients were
performed by a specialist child and adolescent
psychiatrist. The parents were asked to fill
out a detailed form prepared by the researcher,
which includes parent’s age, educational
level, occupation, average monthly income of
the family, and psychiatric and medical
history of first- and second-degree relatives as
well as child’s age, gender, academic success,
and medical history. Only parents of ADHD
patients receiving treatment were asked to
answer questions about how long their
children had been treated. “Strengths, and
Difficulties = Questionnaire-parent  form”
(SDQ) were filled by one of the parents, while
adolescents were asked to fill out “Peer
Relation Scale (PRS)”, “The Scale of
Tendency to Violence” and Inventory of
Parent and Peer Attachment-revised (IPPA-
R). Permissions for the study was obtained
from University, Faculty of
Medicine Clinical Research Ethics Committee
(date 26.05.2021 and number 2021-6/63).

Measures

The Scale of Tendency to Violence has been
developed by Gokay et al. in 1995 to
determine the violence tendency of the
secondary school students. The 4-point likert-
type scale is made up of 20 items and none of
them reverse. High scores from the scale
indicate a high tendency to violence.
Cronbach alpha value (0.76) calculated for the

scale shows that the scale has internal
consistency (a>0.60).
Peer Relationship Scale (PRS) is a

measurement tool that was developed by
Kaner (27) to assess peer relations. PRS is a 5-
point Likert-type questionnaire including 18
questions consists of four sub-dimensions:
Commitment, Trust and Identification, Self-
Disclosure and Loyalty. The total score can
also be obtained. Higher score indicates
positive relationships with friends. I’s been
suggested that the psychometric properties of
the scale were sufficient.

Inventory of Parent and Peer Attachment
(IPPA)-brief form adopted from the scale
IPPA originally consisted of 28 items is used
to evaluate attachment of children,

adolescents, and young adults. In our study,
the 12-item brief form of the scale was filled
by the adolescent separately for each parent. It
is rated as 1 to 7 (l-never, 7-always) and
consists of 3 sub-scales:  “Trust”,
“Communication” and “Alienation”. The
Turkish validity and reliability study of the
brief form of the scale was carried out by
Gilinaydin et al. (2005) and it was stated that
the scale had high internal consistency and
test-retest reliability (28).

Strengths and Difficulties Questionnaire
(SDQ)-parent form

The questionnaire, which is completed by
parents for ages 4-16 and by adolescents for
ages 11-16, is used to determine emotional
and behavioral difficulties. The scale is
composed of 5 subscales: Conduct Problems,
Emotional Problems, Attention Deficit and
Hyperactivity, Peer Relationships and Pro-
social Behaviors. A mean score can be
obtained for each subscale, as well as the
"Total Difficulty Score" can be calculated
with the sum of the first four. “Pro-social
behavior” subscale scores indicate positive
functionality. Turkish validity and reliability
study of the scale was carried out by Giivenir
et al. (2008) and it was found to be consistent
and reliable in the Turkish sample (29).

Statistical Analysis

The data were evaluated by using the
Statistical Package for the Social Sciences
(version 20) program. Descriptive statistics
were shown as mean—standard deviation or
percentages (%). A 95% confidence interval
was used to assess the data. Independent
samples t-test was used for comparisons
between groups formed based on violence
tendency scores. Although the educational
level and working status of the parents were
ordinal variables, they were accepted as
dummy variables and calculated as continuous
variables in our study. The sum of the scores
was expressed as socio economic status
(SES). The correlations were tested by
Spearman correlation analysis. Finally, the
variables that could affect the violence
tendency scores were evaluated using
hierarchical linear regression analysis in the
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group formed by excluding cases with co-
morbid conduct disorder. The independent
variables were gender and SES in the first
step; SDQ-total variable in the second step;
PRS-loyalty in the third step and IPPA-
alienation (mother) in the final step. For all
analyses statistical significance was set at P <
.05.

3. Results

The sample was composed of 115 adolescents
with a mean age of (M=14.02, SD=1.97).
Thirty-four of 115 participants (29.6%) were
girls; 81 (70.4%) were boys. 46.5% (47 of
101) were ADHD-combined, 44.6% (45 of
101) were ADHD-attention deficit, 8.9% (9 of
101) were ADHD-hyperactivity sub-groups.
10.4% (12) of all participants (115) had a
diagnosis of conduct disorder in addition to
ADHD. Cases with a diagnosis of SLD (15)
accounted for 13% of all participants while
cases with ODD (8) 7% of them. According to
the information received from the parents, it
was learned that about a quarter of the
participants (29) (25.2%) received
disciplinary punishment or suspension from
school, and only 3 of them (%2.6) were in
court for any crime.

The average score from the Scale of Tendency
to Violence was (M=42.17, SD=10.37). When
the tendency to violence scores of the
participants (115) were evaluated according to
varied ranges; the rates were as follows: 21-40

(55, 47.8%), 41-60 (53, 46.1%), 61-80 (7,
6.1%). ADHD-combined subtype (47) and
ADHD-attention deficit subtype (45) groups
were similar in terms of violence tendency
score (p=.235)

Statistical analyses were made by dividing all
subjects into 2 groups as those who scored
below 40 points (50) and those who scored 40
points or more (64) from the scale of tendency
to violence. The high-scored violence
tendency group was significantly differed
from low-scored group with regard to PRS-
loyalty subscale score (t=2.667, p=.009, 95%
Confidence Interval (CI): .40-2.73). The mean
values of IPPA-alienation subscale scores for
both mothers (t= 2.782, p=.006, 95 %
Confidence Interval (CI): .80-4.80) and
fathers (t= 3.101, p= .002, 95 % Confidence
Interval (CI): 1.21-5.52) were also found to be
significantly higher in the high-scored group.
SDQ subscale scores were also compared
between the groups assigned based on the
violence tendency scores. SDQ-conduct (t=
3.569, p= .001, 95 % Confidence Interval
(CD): 0.66-2.31), SDQ-emotional (t= 2.181,
p=-031, 95 % Confidence Interval (CI): .08-
1.71), SDQ-hyperactivity (t= 2.528, p= .013,
95 % Confidence Interval (CI): 0.21-1.76),
SDQ-pro-social (t= -2.081, p= .040, 95 %
Confidence Interval (CI): -1.74--.04) subscale
values were significantly differed in the high-
scored violence tendency group.
(Comparisons regarding sub-scale scores were
given in the table 1).

Table 1. Comparison of the Peer Relationship Scale, Inventory of Parent and Peer Attachment-brief form,
and Strengths and Difficulties Questionnaire-parent form sub-scale scores between high-scored and low-
scored groups based on the Tendency to Violence Scale

dency to viol Tendency to viol t p

(=40) (<40)

(n=65) (n=50)
Strengths and Difficulties SDQ-conduct 4.18+2.4 2.70£1.7 3.569 .001
Questionnaire-parent SDQ-emotional 4.43+2.1 3.54+2.2 2.181 .031
form (SDQ) SDQ-hyperactivity 7.1842.0 6.2042.1 2.528 .013
SDQ-peer relations 4.00£1.9 3.92£1.6 230 819
SDQ-prosocial 6.82+2.4 7.72£2.0 -2.081 .040
SDQ-total 19.81£5.6 16.36+4.9 3.436 .001
Peer Relationship Scale PRS-commitment 28.10+8.5 30.3448.2 -1.414 .160
(PRS) PRS-trust and identification 12.78+3.6 13.94£3.7 -1.644 103
PRS-self-disclosure 8.2943.5 7.4243.5 1.297 197
PRS-loyalty 7.43£3.2 5.86+2.9 2.667 .009
Inventory of Parent and IPPA-trust 15.95+5.3 17.764.5 -1.905 .059
Peer Attachment-brief IPPA-communication 19.3616.0 19.90+6.2 -.459 .647
form for mothers(IPPA) IPPA-alienation 12.1846.1 9.38+4.1 2782 .006
Inventory of Parent and IPPA-trust 16.29+5.0 16.96+4.8 =712 478
Peer Attachment-brief IPPA-communication 16.79+6.5 18.8246.7 -1.607 11
form for fathers(IPPA) TPPA-alienation 12.46+6.3 9.10+4.8 3.101 002
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The correlation analyses indicated that both
the SDQ- total score r (114) = .389, p<.001)
and PRS- loyalty subscale score r (114) =
418, p<.001) were positively correlated with
the Scale of Tendency to Violence. There was
no correlation between age and violence
tendency (r (115) = .043, p=.651). Age was
also not correlated with PRS sub-scores,
except self-disclosure (r (115) = .268,
p=.004). No significant correlation was found
between disease duration and violence
tendency score (r (107) = -.061, p=533). And
no correlation was found between the level of
academic achievement and the tendency to
violence. However, negative correlations were
found between SDQ-conduct (r (113) = -.201,
p=.033) and SDQ-hyperactivity (r (113) = -
.196, p=.038) subscales and academic
achievement level.

The variables that could affect the violence
tendency scores were evaluated using

hierarchical linear regression analysis in the
group formed by excluding cases with co-
morbid conduct disorder (n=103). Gender and
SES variables were entered as the first block
and the results indicated that the model wasn’t
significant. After entry of the SDQ-total
variable at the second block, the model was
significant (F = 6.693, p < .001, 17.8 %, R
squared change = .154). When the PRS-
loyalty variable was entered in the third block,
the model was still statistically significant (F=
8.986, p< .001) (28.1 %, R squared change =
.103). In the final model, IPPA- alienation
(mother) variable was entered, and total
variance explained by the model as a whole
was 32.6% (R squared change= .045) (F=
8.814, p<.001). The PRS-loyalty (B= .926, p=
.001), the SDQ-total (B= .547, p=.001) and

the IPPA- alienation (mother) (B=.430,
p=-015) variables were the factors
significantly influence violence tendency

scores according to the final model (table 2).

Table 2. Hierarchical linear regression analysis findings for variables predicting Tendency to Violence

Scale Score

Unstandardized
Coefficients Standardized Sig.
Coefficients
B Std. Beta
Error

Model 1
SES 536 377 145 159
gender 1.402 2.230 .064 531
Model 2
SES .692 .350 187 .051
gender 381 2.073 .017 .855
SDQ-total 719 172 398 <.001
Model 3
SES .629 .330 .170 .060
gender 157 1.951 .035 .699
SDQ-total .639 .164 353 <.001
PRS-loyalty 1.032 284 325 <.001
Model 4
SES .548 323 148 .093
gender .631 1.900 .029 740
SDQ-total 547 163 .303 .001
PRS-loyalty 926 279 292 .001
IPPA-alienation 430 174 223 .015

(mother)

Note: SES: Socio-economic statue, SDQ: Strengths and Difficulties
Questionnaire, PRS: Peer Relationship Scale, IPPA: Inventory of Parent and Peer Attachment
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4. Discussion and Conclusion

Our findings demonstrated that almost half of
the participants scored above average on the
violence tendency scale and when the factors
affecting the violence tendency score were
evaluated with  hierarchical regression
analysis; In the last step, total psychiatric
difficulty (SDQ-total), peer relations (PRS-
loyalty) and IPPA-alienation (for mothers)
sub-scale scores were found to be statistically
significant variables associated with violence
tendency in adolescents with ADHD.

Previous adult studies showed that childhood
ADHD was a very important predictor (even
above substance use) of violent offence,
especially impulse control problems and
emotional instability symptoms increased the
risk of incidents in the institutional settings
(30). Violent behavior and ADHD are
similarly multi-factorial conditions in which
genetic and environmental factors play a role
(31,32). Factors that predict violent behavior
accompanying ADHD have been extensively
researched. Low connectedness to school,
poor academic achievement, high peer
delinquency have been suggested among
individual factors, while negative parenting
attitudes, impaired parental mental health and
parent's high emotional expression as familial
factors (17). In a 10-year follow-up study has
found a linkage between domestic violence
(as witness, perpetrator, or victim) and more
severe offending behavior (33). In another
longitudinal study, protective factors were
investigated as well as risk factors that
predicted violent behavior in youths, and it
has been found that lower ADHD symptom
severity, lower emotional distress and less
peer delinquency were protective factors (8).
In our study, the group formed by excluding
cases with co-morbid conduct disorder was
subjected to analysis, and the total psychiatric
difficulty score variable was adjusted by
hierarchical regression analysis. According to
our results, the peer relations-loyalty
continued to be significant even after the
psychiatric difficulty score variable was
controlled. It has been suggested that
impairments in social area in children with
ADHD persists in adolescence, these children
are more rejected by their peers, and the risk

of being bullied is heightened (34). In a study
conducted in the USA by following up 622
African-American youth between the ages of
12 and 22, factors such as male gender, more
rejection by peers, and more ADHD symptom
severity in late adolescence were increased in
the group in which aggressive -offense
persisted from adolescence into adulthood
(35). In addition to being ostracized by
friends, it has been seen as making delinquent
friends increases the risk of violence behavior.
According to the results of an epidemiological
study in Iceland with a large sample (age of

16-24), it was determined that ADHD
symptoms explained 8.2%-8.8% of the
variance in nonviolent and  violent

delinquency, respectively, but these effects
were largely mediated by co-morbid
conditions such as substance use, conduct
disorder and delinquent peers (36). Children
and adolescents, excluded by their friends, can
form groups with peers who exhibit similar
characteristics at school or in the
neighborhood. It should be considered that
these groupings may play a role in joining
criminal gangs in the future (37). It was a
significant finding in this respect that only the
loyalty subscale of the peer relations scale
(PRS) was revealed as predictor of violence
tendency in the present study.

Another variable that remained significant at
the last step in the hierarchical regression
analysis was the IPPA-alienation subscale.
Higher rate of parental alienation has been
shown in previous studies in children and
adolescents with psychiatric disorders such as
eating disorders (38), depression (39) or
psychological conditions such as low self-
esteem (40), anxiety sensitivity (41) or
pathological internet use (42). In a recent
study from Poland, attachment styles of 13—
16-year-old adolescents with ADHD were
evaluated with a scale similar to our study.
Insecure styles were found in both groups,
ADHD+ODD and ADHD only, compared to
healthy controls, and those with co-morbid
ODD differed significantly from those with
only ADHD (43). Considering the relationship
between attachment and violent behavior;
there has been a study conducted in
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community sample showed that youths who
involved in bullying experiences (either bully
or victim) have worse communication and
trust with their parents and are more alienated
by parents (44). There has been also a clinical
study in 2006 with 91 boys (8-12-year-old)
with disruptive behavior disorder and various
antisocial behaviors. Higher quality of parent-
child attachment was associated with lower
parent-rated aggression, lower social stress,
and higher levels of self-esteem, according to
the results of this study (45). In that study, a
subscale in which parents evaluated their own
attachment levels was used. In the current
study, IPPA was a good tool in terms of
allowing the assessment of adolescents' self-
perceived attachment levels. We believe that
our research will serve as a base for future
studies on this subject. Our research revealed
that 81.7% of adolescents, which constituted
the sample of our study, attended school
regularly, and none of them stated that they
used substances. The rate of participants who
committed crimes and went to court was also
very low. However, it was observed that more
than half of the cases scored moderate-severe
on the violence tendency scale. Taken
together, our findings would seem to suggest
that the sub-dimensions of peer relations-
loyalty and IPPA-alienation remained
significant as determining factors in the
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Bu ¢alismanin amaci, evde bakim hizmeti alan 65 yas {izeri yashlarda ne siklikta yasal korliik, katarakt, glokom, senil makiila
dejenerasyonu ve kuru goz hastalig1 gériildiigiini tespit etmek ve goz patolojilerinin olgularin kirilganlik diizeyiyle iliskisini in-
celemektir. 1 Nisan 2021-31 Mayis 2021 tarihleri arasinda 74 olguya bir il¢ede evde bakim hizmeti alan 65 yas tizeri yashilarin goz
bulgular1 degerlendirilmis ve her olguya Edmonton Kirilganlik Anketi uygulanmugstir. Caligma kesitsel 6zellikte bir saha aragtur-
mast olarak planlanmuig ve bir g6z hastaliklar1 uzmani tarafindan olgular tasinabilir oftalmik muayene cihazlariyla evlerinde deger-
lendirilmistir. 18 (%24.3) olguda hafif diizey, 36 (%48.6) olguda ileri diizeyde gérme kayb1 ve 8(%10.8) olguda yasal korliik tespit
edilmistir. 4 (%5.4) olguda okiiler hipertansiyon ve glokom, 15(%20.3) olguda kuru goz ve 40 (%54.1) senil makiila dejenerasyonu
izlenmistir. 46 (%62.2) olgunun katarakt: oldugu, 26’smin (%35.1) daha 6nceden katarakt cerrahisi gegirdigi goriilmistiir. Senil
makiila dejenerasyonuna (p=0.004) ve gérme keskinligine (p=0.003) gére kirilganlik diizeyleri arasinda istatistiksel olarak anlaml
farklilik tespit edilmistir. Glokoma (p=0.169), katarakta (p=0.152) ve kuru goze (p=0.918) gore kirilganlik diizeylerinde istatistik-
sel olarak anlamli bir farklilik bulunmamugtir. Katarakt, glokom, kuru goz, senil makiila dejenerasyonu ve siddetli gérme kaybi 65
yas tizeri evde bakim hastalarinda yiiksek oranda goériilmektedir. 65 yas tizeri evde bakim hastalarinin gérme kayb ile kirllganlhik
diizeyleri arasinda anlaml korelasyon saptanmis olup, evde bakim hastalarinin gz muayeneleri aksatilmamalidir.

Anahtar Kelimeler: Yaga bagli makiila dejenerasyonu, Katarakt, kuru goz, Yasal korliik, Evde bakim hizmetleri

Abstract

The purpose of this study is to determine how frequently legal blindness, cataract, glaucoma, senile macular degeneration, and
dry eye disease are seen in the elderly over the age of 65 receiving home care services, as well as to investigate the relationship
between ocular pathologies and frailty levels. The eye findings of 74 elderly over the age of 65 who received home care services in
a district were evaluated between April 1 and May 31, 2021, and the Edmonton Frailty Questionnaire was used in each case. The
study was designed as a cross-sectional field study, with cases evaluated at home by an ophthalmologist using portable ophthalmic
examination devices. Mild visual impairment was found in 18 (24.3%) of the cases, severe visual impairment in 36 (48.6%), and
legal blindness in 8 (10.8%). 4 (5.4%) cases had ocular hypertension and glaucoma, 15 (20.3%) had dry eye, and 40 (54.1%) had
senile macular degeneration. There were 46 (62.2%) cases with cataracts and 26 (35.1%) with previous cataract surgery. Frailty
levels were found to differ statistically by senile macular degeneration (p=0.004) and visual acuity (p=0.003). Frailty levels did not
differ statistically by glaucoma (p=0.169), cataract (p=0.152), or dry eye (p=0.918). Cataract, glaucoma, dry eye, senile macular
degeneration, and severe vision loss are common among home care patients over 65. Vision loss and frailty levels were found to
have a significant correlation in home care patients over the age of 65, indicating the importance of home care patients having
regular ocular examinations.

Keywords: Age-related macular degeneration, Cataract, Dry eye, Home care services, Legal blindness
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Evde Bakim Hastalarinda Okiiler Ozellikler

1. Giris

Yaglanma ile birlikte bireylerin giinliik yagam
aktivitelerinde kisitliliklar meydana gelmesi
ve demografik doniisiime bagli olarak saglik
hizmet sunumlarinda degisiklik yapilmasina
ihtiya¢ duyulmasi beklenen bir durumdur ve
niifus yaslanmasina bagli olarak evde saglik
hizmeti ihtiyacinin giderek artis gosterecegi
diistiniilmektedir. Amerika’da 2030 yilinda 65
yas lizeri popiilasyonun 72 milyonu asacagi,
Diinya’da ise yasli popiilasyonun 2050 yilinda
1,6 milyara ulasacagi oOngoriilmektedir ve
yaslanan niifusla birlikte saglik sorunlarinda
artis goriilecegi olduke¢a agiktirl-3. Kuskusuz
ki, yaslanan niifusun artan saglik problemleri
g0z hastaliklar1 alaninda da artis gosterecektir
ve Ornegin 2013 yilinda tiim diinyada 64,3
milyon olarak rapor edilen glokom hastasi
sayisinin, niifus yaslanmasimin etkisiyle 2040
yilinda yaklasitk 112 milyona ¢ikmasi
beklenmektedir4. Ciinkii ilerleyen yasla
birlikte  retinal  ganglion  hiicrelerinde
yaslanmaya bagl apoptoziste artis
gbzlenebilir ve buna bagli olarak glokom
sikliginda  artig  bildirilmistir5.  Ayrica
ilerleyen yagsla birlikte retinada da bir takim
patolojik degisiklikler meydana gelebilir ve
yasa bagli makiila dejenerasyonu gibi, ileri
yasla birlikte gorme keskinligini Onemli
Ol¢iide diistiren hastaliklarin sikliginin artmasi
beklenir6. Nitekim yasa baghi makiila
dejenerasyonu 2015 yilinda 26,6 milyon kisiyi
etkilemistir. Niifus yaslanma hizi da g6z
oniine alindiginda 2050 yilinda 55,1 milyon
kisinin yasa bagli makiila dejenerasyonu
nedeniyle  yasam  kalitesinin  diismesi
beklenmektedir7.

Ayrica yasa bagl sikliginda artig goriilmesi
beklenen goz patolojilerinden birisi de kuru
gozdiir ve hem gozyasi bezlerinde yasa bagh
gelisen atrofi gelismesi, hem de meibomian
bezlerindeki yipranma nedeniyle, yasla
birlikte g6z kurulugunda artis gézlenebilir8,9.
Yagla  birlikte  siklign  artan  okdiler
patolojilerden birisi de katarakttir. Ornegin;
katarakt prevelansi 45-49 yas grubunda %6
iken 85-89 yas grubunda %77’ye kadar
yiikselmektedir ve 2015 yilinda 111,7 milyon
hasta tespit edilmigtir. 2050 yilinda ise
katarakt hasta sayisimin 240,88 milyona
yiikselmesi beklenmektedir10.

Neden ne olursa olsun kiiresel olarak, yaklasik
1 milyar insanin tedavi edilebilir ancak heniiz
tedavi edilmemis bir gorme bozukluguna
sahip olmasi dikkat ¢ekicidir. Ciinkii bu
insanlarin 65,2 milyonu katarakt ve 6,9
milyonu glokom nedeniyle gelisen orta /
siddetli géorme kusuru nedeniyle yeti yetimine
ugramistirl 1.

Diinya’da yaslanmaya baghi demografik
doniisiimiin sonucu olarak gz hastaliklar
goriilme sitkliginin ~~ zamanla  artmasi
beklenmektedir. Ancak glokom, katarakt ve
yasa bagli makiila dejenerasyonu gibi
hastaliklarin  ulusal diizeyde prevelansinin
tespit edildigi bir ¢aligma bulunmamaktadir.
Hastaliklarin goriilme sikliklarinda yasanan
artisin bireysel ve toplumsal sonuglarina da
dikkat c¢ekmek gerekmektedir. Geriatrik
popiilasyonun yasam Xkalitesinin artirilmasi,
tedavi edilebilir korliiklerin dnlenmesi, tedavi
ve rehabilitasyon  hizmetlerinin  erken
planlanmasi i¢in dezavantajli  bireylerin,
saglik hizmetine erisimi kolaylastirilmalidir.
Bu ¢alismanin amaci; giivenli saglik hizmeti
erisiminde zorluk yasayabilecegi diistiniilen
ve evde saglik hizmeti alan 65 yas ve ilizeri
kisilerin gorme keskinligi diizeylerinin tespit
edilmesi ve kuru goz, glokom ve okiiler
hipertansiyon, katarakt ve senil makiila
dejenerasyonu  gibi  Onlenebilir  korliik
nedenleri olan hastaliklarinin saptanarak, s6z

konusu gbz hastaliklart ile yaghlarin
kirilganlik  diizeyi  arasindaki  iliskinin
belirlenmesidir.

2. Gere¢ ve Yontem

Caligmamiz kesitsel tipte bir aragtirmadir.
Caligmanin evrenini 1 Nisan 2021 ile 31
Mayis 2021 arasinda bir ilgede evde bakim
hizmeti alan 65 yas ve flzeri 98 kisi
olusturmaktadir. Orneklem hesabina
gidilmeden tiim hastalar c¢alismaya dahil
edilmistir. Demanst olan on dort kisi,
aragtirmanin yapildig1 tarihler arasinda bagka
bir yerde ikamet eden bes kisi, hastanede
yatarak tedavi olan ii¢ kisi ve arastirmaya
katilmay1 kabul etmeyen iki kisi arastirmanin
disinda birakilmistir. Geriye kalan 74 kisinin
tamami aragtirmaya dahil edilmistir.
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Veriler, muayene Oncesi yapilan anket formu
ve muayene kayitlarindan olusmaktadir.
Anket formunda olgularin yasi, cinsiyeti,
egitim durumu, kronik hastalik varligi, giinliik
kullandiklar ilag sayilar1 ve bir gz problemi
nedeniyle saglik hizmetlerine erisimde gii¢liik
yasayip yasamadiklari sorgulanarak
sosyodemografik verileri derlenmistir. Ayrica
hastalara Tirk¢e icin gecerlik giivenilirlik
calismalar1  yapilmis  olan ~ Edmonton
Kirlganhk Olgegi  sorular1  sorulmustur.
Olgek, dokuz kirtlganhik alanindan (biligsel
durum, genel saglik durumu, fonksiyonel
bagimsizlik, sosyal destek, ila¢ kullanimu,
beslenme, ruh hali, kontinans ve fonksiyonel
performans) olusmaktadir. Bu kirilganlik
alanlarindan “genel saglik durumu” ve “ilag
kullanim1” iki soru ile, diger alanlar ise tek

soru ile degerlendirilmektedir. Olgekten
minimum 0 puan, maksimum 17 puan
alinabilmektedir. Olcekten alman toplam

puanin artmasi kirilganlik siddetinin arttigini
gostermektedir. Kirillganlik diizeyi kirillgan
degil (0-4 puan), savunmasiz (5-6 puan), hafif
kirillganlik  (7-8  puan), orta derecede
kirilganlik (9-10 puan) ve siddetli kirilganlik
(11-17 puan) olarak gruplandirilmistir12,13.

Kayith hastalarin gz muayeneleri hastalarin
evinde, goz hastaliklari uzmani olan bir hekim
(LE.A) tarafindan yapilmistir. Hastalarin her
iki goziinlin gérme keskinligi, ayr1 ayr1 ve 6
metre mesafeden tasmabilir Snellen eseliyle
ve gerekli olgularda pinhole yardimiyla tespit
edilmistir. Iyi géren gozii 6/12 - 6/18 arasi
gorenler hafif gorme bozuklugu, 6/18 - 3/60
arast gorme keskinligi olanlar ciddi gorme
bozuklugu ve iyi goren gozii 3/60 ve altinda

gérme ise yasal korliik olarak
degerlendirilmistir. Hastalarin g0zici
basinglar1  tasmnabilir rebound tonometri

(MSLYZ06, Guangdong, China) yardimiyla
Olcililmiistiir. GoOzigi basinct 2lmm Hg ve
altinda ise normal, 21 mm Hg’nin iizerinde ise
okiiler hipertansiyon olarak kabul edilmistir.
Halihazirda  glokom  tamist  almg ve
antiglokomatdoz damla kullanan olgular ise
gbzici basinglart normal degerde Olciilmiis
olsa  dahi  glokom  pozitif  grupta
degerlendirilmistir. On segment muayenesi
tasmabilir el biyomikroskobu (Portable Slit
Lamp, Reichert Inc, NY, USA) yardimiyla

yapilmistir. Retinada olas1 bir patolojiden
kuskulanilan hastalara akilli telefona adapte
edilebilen VolkinView (VolkinView, OH,
USA) cihaziyla  fundus  muayeneleri
yapilmustir (Figiir 1a ve 1b).

Olgulara lokal anestezi olmaksizin alt goz
kapagmin dis 1/3 kismina denk gelecek
sekilde Schirmer strip (Biotech, Ahmedabad,
India) koyularak bes dakika beklemek
suretiyle Schirmer testi yapildi ve sonrasinda
floresein strip (Biotech, Ahmedabad, India)
iizerine bir damla saline damlatilmasinin
ardindan x10 biliylitmede mavi kobalt filtre
altinda muayenesi ger¢eklestirilerek gdzyasi
filmi  kirnlma  zamam  testi  (TBUT)
uygulandi14,15. TBUT 5 saniyeden diisiik
olanlar kuru goz kabul edildil6. Lokal
anestezi olmadan Schirmer testi 10mm’nin
altinda ¢ikan olgular kuru goz kabul edildi.
Her iki testte de kuru goéz bulgusu
saptanmamis olsa dahi, kuru gbéz nedeniyle
raporu ila¢ kullanan hastalar kuru gz hastasi
olarak kabul edildi.

Katarakt1 olan olgular ve katarakt ameliyati
olmus psodofakik olgular ayn1 grup altinda ve
katarakti olmayan olgular diger bir grupta
olmak tizere olgular iki ayr1 grupta
degerlendirilmistir. Senil Makiila
Dejenerasyonu i¢in fundus muayenesinde
5’ten fazla drusen varligi olan ve makiilasinda
yasa baglt skatrisyel degisiklikleri olan
olgular  senil  makiila  dejenerasyonu
kapsaminda degerlendirilmistir.

Etik Deklarasyon

Calisma Helsinki Deklarasyonu’na uygun
olarak yiiriitiilmiis olup, ¢alisma igin yerel etik
komiteden onay alimmistir (2021/229).

Istatistiksel Analiz

Caligmada elde edilen veriler Statistical
Program in Social Sciences (SPSS) 21.0 paket
programi  kullanilarak analiz  edilmistir.
Siirekli  degiskenler ortalama =+ standart
sapma, kategorik degiskenler ise sayi ve
ylizde olarak rapor edilmistir. Verilerin
normal dagilima uygun olup olmadigim
ortaya koymak amaciyla Shapiro — Wilk
normallik  testi  kullamilmistir.  Normal
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dagilima uymadig tespit edildigi icin sayisal
degiskenlerin  karsilagtirmalarinda ~ Mann
whitney u testi kullamilmigtir. Kategorik
degiskenler ise y2 testi ile karsilastirilmistir.
Gerekli durumlarda Yates diizeltmesi yada
Fisher'in exact testi kullanilmistir. P degerinin
0,05'ten kiiciik olmas1 istatistiksel olarak
anlamh kabul edilmistir.

3. Bulgular

Calismamiza 65 yas ve lizeri toplam 74 evde
bakim hastas1 katilmis olup, kisilerin 53’i
(%71.6) kadindir. Olgularin yas ortalamasi
84.1£8.7 (65-99) saptanmustir. Hastalarin 41°1
(%55.4) okuma yazma bilmemektedir.
Aragtirma  kapsamindaki  kisilerin = 52’si
(%70.0) cocuklari ile birlikte, 181 (%24.3) esi
ile birlikte yagamaktadir. Calismamiza katilan
48 kisi (%64.8) emekli maasi, 12 kisi (%16.2)
yaslilik ayligi almaktadir ve 5 kisi (%6.8)
yardim kuruluglarinin destegiyle ihtiyaglarini
karsilamaktadir. 9 kisinin (%12.2) ise diizenli
bir aylik geliri bulunmamaktadir.

Calismamiza katilan 62 kisinin (%83.8) en az
bir tane kronik hastaligi vardir. 51 kisi
(%68.9) hipertansiyon, 32 kisi (%43.2)
diyabetes mellitus, 13 kisi (%17.6) astim, 11
kisi (%14.9) serebrovaskiiler hastalik, 9 kisi
(%12.2) hiperlipidemi ve 5 kisi (%6.8) kanser
tanisi nedeniyle tedavi almaktadir. Yaglilarin
diizenli olarak kullandig1 ilaclar
sorgulandiginda; 58 kisinin (%78.3) her giin
1-3 adet, 9 kisinin (%12.2) her giin en az 4
adet ila¢ kullandig1 tespit edilmistir. 7 kisinin
(%9.5) ise siirekli kullandig: bir ilact olmadig:
bilgisi kayit altina alinmstir.

Calismamiza katilan yaglilarin son bir yil

icersinde  saghk  hizmetine  erisimleri
sorgulandiginda; oOnerilen doktor kontroli
olmasina ragmen 17 kisinin (%23.0)

kontrollerine gidemedigi, 19 kisinin (%25.7)
gorme ile ilgili sikayetlerinin olmasina
ragmen g6z hastaliklari uzmanina muayene
olamadigr saptanmistir. Gorme ile ilgili
sikayeti olmasmna ragmen g6z hekimine
gitmeyen 19 kisinin gz muayene sonuglar
incelendiginde altisinda (%31.6) ciddi gérme

kayb1 ve liglinde (%15.8) yasal korliik tespit
edilmistir. Bu olgularin muayenesinde iki
kiside (%10.5) gozici basinct yiiksekligi,
sekizinde (%42.1) Kkatarakt saptanmustir.
Fundus muayenesinde yedisinde (%36.8)
makula dejenerasyonu tespit edilmistir ve
hastalar ileri inceleme igin {igiincii basamak
hastaneye  yoOnlendirilmistir.  Caligsmamiza
katilan 65 yas ve flizeri kisilerin Edmonton
Kirilganlik Olgegi puanlar incelendiginde; ii¢
kisinin (%4.1) kirilgan olmadigi, alti kisinin
(%8.1) goriinlirde savunmasiz, 18 kisinin
(%24.3) hafif kirilgan, dokuz kisinin (%12.2)
orta kirilgan ve 38 kiginin (%51.4) siddetli
kirilgan oldugu bulunmustur.

Calismamiza katilan 65 yag ve tlizeri kisilerin
gorme keskinligi muayenesi sonucunda 18
kisinin (%24.3) hafif gérme bozuklugu, 36
kisinin (%48.6) ciddi gorme bozuklugu
yasadig1 ve sekiz kisinin (%10.8) yasal korliik
sinirinda gérme bozuklugu oldugu
bulunmustur. Ayrica dort kiside (%5.4) okiiler
hipertansiyon ve glokom, 15 kiside (%20.3)
kuru g6z, 19 kiside (%25.7) diyabetik
retinopati ve 40 kiside (%54.1) senil makiila
dejenerasyonu tespit edilmistir. 46 kiside
(%62.2) katarakt saptanmis, 26 kisinin
(%35.1) Onceden katarakt ameliyat1 oldugu
tespit edilmistir. Okiiler hipertansiyon ve
glokoma (p=0.169), katarakta (p=0.152) ve
kuru goze (p=0.918) goére kirilganhk
diizeylerinde istatistiksel olarak anlamli bir

farklilik  bulunmamugtir.  Senil — makiila
dejenerasyonuna  (p=0.004) ve  goOrme
keskinligine  (p=0.003) gore kirilganlik

diizeyleri arasinda istatistiksel olarak anlamli
farklilik tespit edilmistir. ~ Senil makiila
dejenerasyonu olan hastalarin 80’inde orta-
siddetli kirillganlik tespit edilmis olup, senil
makiila dejenerasyonu olmayan hastalarin
%44.1’inde orta-siddetli kirilganlik
saptanmustir. Yasal korliik diizeyinde gorme
keskinligi olan hastalarin %87.5’inde, ciddi
gorme bozuklugu olan kisilerin %77.8’inde,
hafif gorme bozuklugu olan hastalarin
%55.6’sinda ve iyi gdren hastalarin
%16.7’sinde orta-giddetli kirilganlik tespit
edilmistir.
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Resim 1a ve 1b. Akilli telefona adapte edilebilen fundus kamera ile ¢ekilen yiiksek miyop bir olgunun retina

gorlintlisii.
4. Tartisma

Son yillarda tiim diinyada yash niifus giderek
artiy gostermektedir. Bununla birlikte niifus
yaglanmasinin sonucu olarak kronik hastalik
sikliklarinda artis yasanmaktadir. Yeni tan1 ve
tedavi yontemleri ile yasam kaliteleri
yiikseltilmeye calisilmaktadir. Ancak
yasglilarm saglik hizmetlerinden yararlanma
konusunda gengler kadar sansli olmadiklar:
bilinen bir gercektir. Ne yazik ki, ileri yas,
kirsalda yasama ve diisiik gelir diizeyi gibi
esitsizlikler pek cok yaslinin diizenli goz
muayenesi ve tedavisinin gecikmesine yol
acmaktadir. Bu nedenle pek cok yash erken
tan1 ve tedavi ile Onlebilir nedenlerden dolayi
gorme kayiplar1 ya da korliik yasamaktadir.
Yaglilarda géreme bozuklugu ya da korliik,
yaslhilarin bagimliliklarini arttirmakta,
maksimum fiziksel ve ruhsal sagliga
kavusmalarma engel olmaktadirl7. Diinya
genelinde erigkin niifus arasinda yasal korliikk
orani %2.4 olarak bildirilmistirl8.
Calismamizda ise bu oran %10.8 olarak
bulunmustur. Altmis bes yas lizeri ve evde
bakim hizmetlerinden yararlanan engelli
popiilasyonda yasal korliigiin daha sik
goriilmesi Ongoriilebilecek bir durumdur. Bu
olgularin  saglik erisiminde yasadiklar
giicliikler, g6z polikliniklerinde randevu
olmalarindaki fiziksel engellerle birlesince,
g0z sagligt muayenesi acgisindan adeta kor
noktada bulunan bu gruptaki olgular i¢in
gelisen teknolojiyle birlikte yeni ¢oziimler

tretilmesi gerektigi aciktir.

Calismamizda evde saglik hizmeti alan 65 yas
ve lizeri kisilerde katarakt, senil makiila
dejenerasyonu goriilme sikligi sirasiyla %97.3
ve %54.1 olarak bulunmustur. 65 yas {izeri
insanlarda katarakt sikligi Avusturalya’da
56% ve Ispanya’da %65-%69 olarak
bulunmustur19,20. Calismamizda katarakt
prevelanst 65 yas ve lzeri kisiler arasinda
literatiirden  belirgin  olarak daha fazla
saptanmistir. Bunun nedeni ¢alismamizin
kirsalda, evde bakim alan 65 yas ve {lizeri
hastalarda yapilmis olmasi olabilir. Ayrica
caligmamiza katilan kisilerin yas ortalamasi
84.1+8.7 (65-99) olarak belirlenmistir ve ileri
yaslilik diyebilecegimiz bu donemde katarakt
ve yasa bagli makiila dejenerasyonu gibi
hastaliklarin =~ goriilme  sikliginin  artmasi
kacinilmazdir. Yapilan genis kapsamli bir
caligmada 60 yas ve {izeri kisilerde senil
makiila dejenerasyonu sikligi %25.3 olarak
bildirilmistir21. Calismamizda senil makiila
dejenerasyonu  sikligmin  daha  yiiksek
bulunmus olmasinin nedeni, saglik hizmet
kullanimlarinda  yasanan gecikmeler ve
hastalarin ileri yashlik doneminde olmasi
olabilir.

Yasa bagli makiila dejenerasyonu igin 60 yas
lizeri popilasyonda prevalans %17.5 ile
%25.3 arasinda bildirilmigtir22,23. Bizim
calismamizda tespit edilen oran ise daha
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yiikksek bulunmustur. Bunun baslica sebebi
olarak caligmaya dahil edilen olgularin yas
ortalamasinin 84.1£8.7 (65-99) tespit edilmesi
on plana ¢ikmaktadir ve ¢alismamizin daha
ileri yastaki popiilasyonda yiiriitildiigi
goriilmektedir. Bununla birlikte engelli olarak
evde bakim hizmetlerinden yararlanan
kisilerin sosyodemografik diizeyinin diisiik
oldugu ve nispeten kotii beslenme kosullarina
sahip olabilecekleri de senil makiila
dejenerasyonu acisindan bir risk faktori
olabilir. Ayrica evde saglik hizmeti alan 65
yas ve lizeri kigilerde glokom prevelanst %5.4
olarak  bulunmustur. 2004-2018  yillar
arasinda Norveg’te toplumda glokom siklig
%1.4 iken, 70 yas ve ilizeri niifusun yaklasik
%8’inin  glokom hastas1 oldugu tespit
edilmistir24. Niifus yaglanmasinin etkisiyle
glokom hasta sayisinda beklenen artis ve yas

gruplar1  dikkate  alindiginda  glokom
prevelensinin  literatlirle uyumlu  oldugu
goriilmiigtir.  Calismamizda elde edilen

bulgular literatiir ile glokom ve glokom
siiphesi olan hastalar agisindan uyumlu
goriinmektedir.

Yagliligin kuru goz igin basl basina bir risk
faktorii oldugu diisliniildiigiinde, arastirmaya
katilan evde bakim hastalarinda bu denli sik
kuru goz gorilmiis olmasi beklenen bir
durumdur. Literatiirde 60 yas {izeri olgularda
kuru goz prevalanst cesitli aragtirmalarda
%21,6 ile %34.4 arasinda bildirilmistir ve
yasla birlikte kuru goz sikliginda artis oldugu
belirlenmistir25,26. Evde bakim hizmeti alan
yashlarda kuru goz sikhigi ile ilgili bir
calismaya literatiirde rastlayamadik ancak
engelli bireylerin ileri yasa ek olarak siirekli
kapali ve klimali ortamda, vakitlerini genelde
tablet, telefon, televizyon gibi ekran
maruziyeti ile gecirmesiyle kuru goziin sik
goriilmiis olmasi iliskili olabilir27-29.

Calismamizda 65 yas ve lizeri evde saglik
hizmeti alan kisilerin %25.7’sinin gérme ile
ilgili sikayetlerinin olmasina ragmen goz
hekimine gidemedigi bulunmustur.
Calismamizda evde saglik hizmeti alan
yaslilarm saglik hizmetinden yararlanma
oraninin diisiik oldugu goriilmektedir. Gorme
sikayetleri olmasmna ragmen g6z hekimine
gidemeyen hastalarm bir ¢ogunda gorme
kayiplar1  ve  gorme  kayiplan ile
sonuglanabilecek ciddi hastaliklar tespit
edilmistir. Bu durum dezavantajli gruplarim

saglik esitsizliklerinin ortadan kaldirilmamasi
sonucu ortaya ¢ikabilecek sorunlarin bir
gostergesidir. Tiim bunlarin yani sira 65 yas
ve lizeri kisilerde senil makiila dejenearsyonu
varliginda ve gorme keskinligi distiikce
kirilganlik diizeyleri daha yiiksek
bulunmustur. Calismamiza disik  gelir
seviyesine sahip, kirsalda yasayan ve
dezavantajli yashlar dahil edilmistir. Sonug
olarak Onlenebilir korlilk nedenleriyle gorme
azligt yasayan ve buna baglh daha zor
kosullarda yasamak zorunda kalan evde
bakim hastalarimin g6z sagligi taramasi ve
tedavilerinin  diizenlenmesi igin  gelisen
teknolojinin saglik hizmetlerinde kullanim
uygun olacaktir.

Calismamiz evde saglik hizmeti alan 65 yas
ve lizeri kisilerde diizenli g6z muayeneleri ile
Onlenebilir goz hastaliklar1 nedeniyle yasanan
gorme kayiplarinin  ve  kirilganliklarinin
azaltilabilecegini gostermistir. Ayrica 65 yas
ve tlizeri kisilerde katarakt, glokom ve okiiler
hipertansiyon, kuru goz, senil makila
dejenerasyonu ve ciddi géorme kaybi goriilme
sikligi oldukg¢a yiiksek bulunmustur. Gérme
kayb1 yasayan ve senil makiila dejenarasyonu
olan yashlarin kirilganlik diizeylerinin ytiksek
olmas1 goz saglhigimin kirilganlik ile dogrudan
iligkili oldugunu gostermistir.  Yasliligin
kagimilmaz bir sonucu olarak goriilen goz
hastaliklarinin erken tani ve tedavisi i¢in rutin
gbz taramalarinin evde saglik hizmetleri
kapsamina almmasi gerekmektedir.

Calismamizin avantajlari; calismamiz evde
saglik hizmeti alan 65 yas ve {izeri kisiler
arasinda  goz  hastaliklarinin = goriilme
sikliklarim  ortaya  koymasi  agisindan
onemlidir. Literatiirde ulasabildigimiz
caligmalar arasinda yaghlarin evinde uzman
géz hekimi tarafindan muayenelerinin
yapildig1 ilk ve tek saha taramasi olmasi
acisindan ¢ok biiyiik bir neme sahiptir. Saha
taramalarmin uzman goéz hekimi tarafindan
gerceklestirilmis olmasi hastalara yerinde tani
koyulmasimi saglamistir. Bu haliyle, Diinya
literatiirinde g6z  hastaliklar1  uzmam
tarafindan evde bakim hastalarinin dogrudan
muayenesi ile yapilan bir c¢alismaya
rastlayamadik. Nispen V.R. ve arkadaglarinin
2019 yilinda Hollanda’da yaptiklar1 ¢aligma
literatiirde ulagabildigimiz ¢alismalar arasinda
calismamiza en yakin olandir30. Calisma
Hollanda’da evde saglik hizmetlerinden
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yararlanan yaglilarin g6z sagligini1 korumak ve
gelistirmek amaciyla yapilmistir. Hemsireler
tarafindan evde bakim hastalarinin sadece
uzak ve yakin gorme keskinligi tespit edilmis
ve hastalara manuel gérme alani taramasi
uygulanmis ve ihtiya¢ halinde goz hekimine
sevki saglanmustir. Tirkiye’de de uzman goz
hekimi sayisinin yetersiz olmasi nedeniyle,
evde saglik hizmeti kapsamina alinmasi
Onerilen rutin g0z taramalarinin
yapilandirilmis  egitim alan hemsireler ile
yapilmast uygulamanin siirdiiriilebilirligini
saglayabilir.

Calismamizin kisitliliklari; ¢alismamiz sinirh
bir bolgede ve evde saglik hizmeti alan 65 yas
ve lizeri kisiler tizerinde gergeklestirilmistir ve
tim topluma genellenmesi uygun degildir.
Calismanin bir kontrol grubu igermemesi
onemli bir kisithliktir. Bununla birlikte
caligmamiza katilan yash sayisinin az olmasi
da Edmonton Kirilganlik Olgegi ile goz
hastaliklart arasindaki iligkiyi tam olarak
gostermekte yetersiz kalabilecegi
diistiniilmektedir. Kuru goz i¢in yalmizca
Schirmer ve TBUT testlerinin kullanilmis
olmasi, OSDI skoru ile anket yapilmamis
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Effect of Epley Maneuver on Balance Change in Benign
Paroxysmal Positional Vertigo

Vertigolu Hastalarda Epley Manevrast Oncesi ve Sonrasinda Denge Degisimi

'Nevsun Pihtili Tag, *Nihat Susaman
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Benign paroxysmal positional vertigo (BPPV) is the most common cause of peripheral vertigo. It has been supported in the litera-
ture that the patients’ balance is getting better with the Epley maneuver. The aim of the study is, to evaluate the effect of the Epley
maneuver on balance in patients with BPPV with a balance device. The prospective clinical study was completed with 104 patients.
Before and after the Epley maneuver, static and dynamic balance changes were evaluated with a balance device with eyes open
and closed. The mean age of the patients was 45.8+16.34 (range, 18-83). 75 patients (72.1%) were female and 29 patients (27.9%)
were male. Stable area with eyes open (p=0.137), 'stable length with eyes open (p=0.184), 'stable angle with eyes open (p=0.155),
'stable rate with eyes open (p=0.100), 'stable area with eyes closed' (p=0.06) and 'stable angle with eyes closed' (p=0.310) values
were not significantly different between pre-and post-Epley measurements. There was a significant difference between the values of
“stable length with eyes closed” (p=0.00), and “stable speed with eyes closed” (p=0.007) before and after the Epley maneuver. Better
static balance with the Epley maneuver showed that, body stability and postural balance could be better controlled after the Epley
maneuver. There was no improvement in dynamic balance. This suggested that, patients with BPPV could not adapt to changes in
proprioceptive and visual stimuli. The Epley test is an effective method for getting better balance disorder and the prevention of
related complications which is an important problem in patients with vertigo.

Keywords: Vertigo, Epley, Balance, HUR Btg4 Balance System

*Department of Otolaryngology, Elazig
Fethi Sekin City Hospital, Elazig, Turkiye.

Benign paroksismal pozisyonel vertigo (BPPV), periferik vertigonun en sik nedenidir. Epley manevrasi ile hastalarin dengesinin
diizeldigi literatiirde desteklenmistir. Caligmanin amaci, BPPV'li hastalarda Epley manevrasinin denge tizerine etkisini denge ci-
hazi ile degerlendirmektir. Prospektif klinik ¢alisma 104 hasta ile tamamlandi. Epley manevrasi oncesi ve sonrasinda, statik ve
dinamik denge degisiklikleri gozler agik ve kapali halde denge cihazi ile degerlendirildi. Hastalarin yas ortalamasi 45,8+16,34 (da-
g1lim, 18-83) idi. 75 hasta (%72,1) kadin ve 29 hasta (%27,9) erkek idi. Gozler agik stabil alan (p=0.137), 'g6zler agik stabil uzunluk,
(p=0.184), 'gdzler agik stabil a1 (p=0.155), 'gozler agik stabil hiz (p=0.100), 'gdzler kapah stabil alan' (p=0.06) ve 'gozler kapali
stabil a¢1' (p=0.310) degerlerinde Epley oncesi ve sonrasi dlgiimler arasinda anlamli fark yoktu. Epley manevras: dncesi ve sonras,

Correspondence: gozler kapali stabil uzunluk" (p=0,00) ve "gdzler kapali stabil hiz" (p=0.007) degerleri arasinda anlaml fark vardi. Epley manevrasi
Nevsun PTHTILI TA§ ile daha iyi statik denge, Epley manevrasindan sonra viicut stabilitesinin ve postiiral dengenin daha iyi kontrol edilebilecegini
Department of Physical Medicine gosterdi. Dinamik dengede diizelme saptanmadi. Bu durum BPPV'li hastalarin proprioseptif ve gorsel uyaranlardaki degisikliklere
and Rehabilitation, Elazig Fethi Sekin uyum saglayamadigini diisiindiirdi. Epley testi, vertigolu hastalarda énemli bir sorun olan denge bozuklugunu iyilestirmede ve
City Hospital, Elazig,Turkey buna bagh komplikasyonlarin énlenmesinde etkili bir yéntemdir.
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Balance Change in Benign Paroxysmal Positional Vertigo

1. Introduction

Vertigo is classified as peripheral and central
vertigo depending on the location of the
vestibular dysfunction. Although vertigo is
seen in all age groups, its incidence increases
with age. The frequency of vertigo in
individuals aged 18-79 years is 7.4% 1,2.
There is no underlying cause in 50-70% of the
cases and this variation of vertigo is called
idiopathic or primary benign paroxysmal
positional vertigo (BPPV). This clinical
condition, which often develops as a result of
peripheral diseases, can also be seen in
neurological and metabolic diseases. The
symptoms are more severe in peripheral
vertigo than in central vertigo. Common
peripheral vestibular diseases are vestibular
neuritis, Meniere's disease, otitis, trauma,
BPPV, and ototoxic drug use Peripheral
vestibular disorders are characterized by
dizziness, which is the most common clinical
form of vertigo 3. BPPV, which is a sudden-
onset disease triggered by certain positions of
the head and lasts for seconds, is responsible
for 50% of vertigo in advanced age groups.
Moreover, it is twice more common in women
than in men. The diagnosis of BPPV is
clinical and with a careful anamnesis, an
opinion can be obtained at a rate of 70%. In
patients without any pathology after Ear Nose
Throat (ENT) and neurological physical
examination, vestibular tests can mainly
determine the channel and type of BPPV.
Detection of rotatory nystagmus during the
Dix-Hallpike test described in 1952 is
diagnostic for BPPV. It is the gold standard
diagnostic test in BPPV and has a sensitivity
of approximately 80% 4-6. Dizziness in
patients with BPPV usually begins while lying
down and is affected by head movements 7.
Another important feature of the disease is the
spontaneous regression of clinical findings
within weeks or months with self-limiting
treatment 8. Repositioning maneuvers and
vestibular rehabilitation exercises are also
considered to be effective and safe 9.
Described by John M. Epley in 1992, the
Epley maneuver is the most commonly used
test to treat BPPV 10,11.

Decreased postural control in patients with
BPPV limits functionality. Disruption in
balance; causes an increase in falls, fractures,
and other fall-related injuries. Therefore,

disturbances in balance should also be taken
into account in patients with vertigo 3,4.

Balance is simply the ability to maintain the
body's center of gravity on the base of support
6. Studies have shown that balance ability is
impaired in BPPV patients after sudden head
movement 5. Different video-based systems,
accelerometer methodologies, and devices
were used to test balance. Despite the large
number of studies showing the effect of the
Epley Maneuver on vertigo symptomatology,
there is little literature in the literature that
addresses the clinical aspects of vertigo
symptoms and postural balance after the
maneuver. To the best of our knowledge; A
study evaluating the response to the Epley
maneuver with the HUR Btg4 Balance Master
System® has not been found in the literature.
Therefore, our study, it was aimed to evaluate
the change in static-dynamic balance with the
balance device before and after the Epley
maneuver applied in BPPV patients.

2. Material and Methods

The clinical-prospective study included 104
patients aged 18-70 years who applied to our
hospital's ENT clinic between March 2020
and March 2021 with the complaint of
vertigo. All patients underwent physical
examination (neurological and neurotological)
by an ENT specialist. Patients with a history
of transient vertigo related to head position
ranging from 1 day to 2 years and whose
blood pressure was controlled were included
in the study. Patients did not use all anti-
vertigo drugs or sedatives 48 hours before the
maneuver. For the differential diagnosis of
peripheral and central vestibular disorders,

appropriate case history, otoscopic
examination, and audiological evaluation such
as pure tone audiometry, impedance
audiometry, and subjective  vestibular

evaluation were performed. Epley maneuver
was applied to patients diagnosed with BPPV.
Balance assessment with the device was
evaluated before the Epley maneuver and in
the first week after the maneuver. Patients
who agreed to participate in the study were
included. In accordance with the Declaration
of Helsinki, an informed consent form was
obtained from the patient group.
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History of orthopedic disorders, neurologic
disorders, psychiatric disorders, the use of
anti-vertigo or psychotropic medication; who
did not previously undergo vestibular
rehabilitation or maneuvers cognitive
impairment, alcohol consumption within 24
hours of the test, pregnancy, cerebrovascular
disease, visual and auditory deficits BPPV
patients with bilateral involvement were
excluded from the study.

Clinical data and objective balance measures
were evaluated at baseline and one week after
the maneuver using the HUR Btg4 Balance
Master System® (HUR International,
FINLAND) balance device (Figurel). Static
and dynamic balance assessments of the
patients were performed.

Balance rating

1) Static evaluation: After standing on a foam-
based solid surface with eyes open and closed,
the area, length, speed, and angle parameters
of the oscillation and the oscillation times and
distances in all directions were evaluated in
the oscillation test. This test was repeated
three times. Visual system or proprioception
impairment was evaluated with this test.

2) Dynamic evaluation: The leaning angle is
based on the person’s height and how far the
center of pressure moved from the normal
position. The person leans forward, backward,
right, and left with eyes open, and the average

Table 1. Demographic and clinical characteristics

values of swing speed (degrees per second)
and distance are measured.

Our study was approved by the Local Ethics
Committee. (Decision date: 02.01.2020;
Decision number: 18).

3. Results

In the study in which 104 patients
participated, the mean age of the patients was
45.8+16.34 years. 75 patients (74%) were
female and 29 patients (26%) were male
(Table 1). The mean body mass index was
25.06+3 kg/m2, migraine was present in 22
(9.2%) patients (Table 1). No significant
difference was found between pre and post-
Epley values for ‘stable area with eyes open

(p=0.137), ‘stable length with eyes open
(p=0.184), ‘stable angle with eyes open
(p=0.155), c‘stable speed with eyes open

(p=0.100), ‘stable area with eyes closed’
(p=0.06) and ‘stable angle with eyes closed’
(p=0.310). However, a significant difference
was found between pre- and post-Epley values
for ‘stable length with eyes closed’ (p=0.00)
and ‘stable speed with eyes closed’ (p=0.007)
(Table 2).

No significant difference was found between
pre- and post-Epley values for ‘tendency to
deviate to right with eyes open, ‘tendency to
deviate to left with eyes open, ‘tendency to
deviate to right with eyes closed, and
‘tendency to deviate to left with eyes closed’
(p>0.05) (Table 3).

Patients (n=104) P
Age (mean + SD) 45.64+16.3 0.98
Gender (F/M) 75/29(9 0.72
BMI (mean + SD) 25.06+3.5 0.24
Ear fullness (yes / no) % 55.6/44.4 0
Headache (yes/no) % 67.7/32.3 0
Migraine (yes / no) % 22.2/77.8 0
Tinnitus (right / left) % 67/33 0
Disease onset (sudden / gradual) % 60/40 0
Course of dizziness (continuous/intermittent) % 35/65 0
Affected by head movement (yes / no) % 89/11 0

SD: Standard deviation, F: Female, M: Male
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Table 2. Static balance assessment results

Parameters Before Epley After Epley Maneuver p value*
Maneuver (Mean = SD) (Wilcoxon’s
(Mean = SD) test)

Stable area with eyes open (mm?) 271+ 316.4 280.3+433.8 0.137
Stable length with eyes open (mm) 276.4 £158.9 267.7 +£108.8 0.184
Stable angle with eyes open (degree) 18.45+ 59.9 5.6 £61.01 0.155
Stable speed with eyes open (mm/sec) 11.07+ 18.78 6.3+3.5 0.100
Stable area with eyes closed (mm?) 500.3£353 424 £211 0.06
Stable length with eyes closed (mm) 116.63+ 111.8 267.7 £108.8 0.00
Stable angle with eyes closed (degree) 32+65.4 14.37+ 81.37 0.310
Stable speed with eyes closed (mm/sec) 12.19 £9.57 10.7£5.9 0.007
SD: Standard deviation
Table 3. Dynamic Balance Assessment Results

Before Epley Maneuver After Epley Maneuver p value*

(Mean = SD) (Mean = SD) (Wilcoxon’s

test)

Tendency to 50.2+2.5 54.06+ 38.8 0.800
deviate to right
with eyes open
Tendency to 49.7+£2.5 49.7+£2.9 0.995
deviate to left with
eyes open
Tendency to 50.3£2.5 49.5+5.4 0.441
deviate to right
with eyes closed
Tendency to 49.6+2.5 52.08+2.7 0.180

deviate to left with
eyes closed

SD: Standard deviation
Statistical analysis

Statistical analysis was performed using the
IBM SPSS version 26.0 software (IBM Corp.,
Armonk, NY, USA). Data were expressed in
meantstandard deviation or median and
interquartile range (25th and 75th percentiles)
in parametric or non-parametric tests,
respectively. The normality assumption of the
related data was checked by the Shapiro-Wilk
test. Independent samples t-test or Mann-
Whitney U test was used to compare each
variable between the groups according to the
normality test result. The paired t-test or
Wilcoxon signed-rank test was used in the
case of within-subject comparisons. The effect
size of the analyses was calculated. A p-value
of <0.05 was considered statistically
significant.

4. Discussion

In this study, we examined the change of
balance on static and dynamic grounds by
using the HUR balance device before and
after the Epley maneuver in patients with
BPPV. According to our results, it has been

shown that the Epley maneuver provides an
improvement in static balance. On the other
hand, it was determined that no improvement
could be achieved in the dynamic balance,
which is the sudden response of people to the
deterioration of balance while in motion.

BPPV is the most common and treatable
vestibular cause of vertigo 3,13-15. Body
balance is a complex system that is affected
by wvisual, vestibular, and somatosensory
systems, muscle harmony especially muscle
tone 16. Muscles provide postural balance and
are effective in standing upright against
gravity. Balanced stance is coordinated in
response to changes in the center of gravity
17. A Dbalance disorder is seen in
approximately 30% of people over the age of
65 and in 50% of people over the age of 80
18. Cardiovascular, metabolic, osteoarthritic
diseases 19,20, and carotid vertebral artery
stenosis are the factors that increase the risk
with age, balance disorder, and dizziness 21.
This age-related decrease in postural balance
control has been interpreted as a deterioration
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of sensory, motor, or cognitive systems 22.
Although patients with known metabolic and
cardiovascular diseases were not included in
our study, the mean age of our patients was
45.8 +16.34.

Balance is examined in two sub-sections as
static and dynamic balance. Static balance is
defined as the ability to control postural sway
while standing still. Dynamic balance is the
ability to predict postural changes that occur
during movement and to give appropriate
responses to balance changes. Balance devices
help to evaluate different body balances and
to objectively evaluate static and dynamic
balance changes 23. We found improvements
in measurement results, especially in static
evaluations, with the Epley maneuver. BPPV
patients show increased postural instability in
some static and dynamic balance with altered
or absent visual input for several weeks after
the maneuver 24,25. A study by Horak et al.,
compared individuals  with  vestibular
dysfunction and individuals with normal
vestibular function and showed that vestibular
and somatosensory system disorders caused
balance disturbances in the patient group 26.
Stambolieva and Angov compared body
balance in healthy adults and in patients with
BPPV using static posturography with eyes
open and closed both before and after the
Epley maneuver and showed that the patients’
balance changed after the maneuver and that
the maneuver provided a vertical standing
position by affecting the visual-vestibular
system 27. In another study evaluating the
effectiveness of the Epley maneuver on
treatment and balance using posturography, a
significant improvement in stability was
observed in patients after Epley, which is
consistent with our study 16. Consistent with
the studies in our study, we aimed to show the
effect of Epley on the balance; we found
significant improvement in static balance after
Epley. This made us think that body stability
and postural balance could be better
controlled after Epley. No significant changes
were observed before and after Epley in eyes-
open static assessments. Our evaluation, in
line with other studies, has shown that visual
and/or proprioceptive senses are effective in
maintaining body balance in patients with

vestibular disorders. In the evaluations of the
stable area with eyes closed, length and
velocity, there were significant changes before
and after Epley. The decrease in the swing
area and speed showed the accuracy and
efficiency of the maneuver, as well as
suggesting that it contributed to the
improvement in balance. In a study in which
patients with BPPV were evaluated after the
Epley maneuver, a significant improvement
was found in the evaluations of the patients
with eyes closed, similar to our study 28.

We did not detect any significant
improvement in dynamic balance scores. This
made us think about whether patients with
BPPV could adapt to changing proprioceptive
and visual stimuli. Normal dynamic stability
may not be achieved in all patients after a
successful Epley maneuver 29. Dannenbaum
et al. In their study on vestibular-evoked
exercise training, a significant increase in the
dynamic balance score was observed in
patients 30. Shumway-Cook et al. also found
a significant improvement in dynamic gait
index after vestibular stimulated exercise
training 31. In a study of 26 patients
undergoing vestibular rehabilitation, it was
found that there was a significant
improvement in dynamic balance and self-
sufficiency compared to patients treated with
the Epley maneuver alone 32. Supported by
the literature; vestibular  rehabilitation
exercises are important for significant
improvement in dynamic balance 33. This
situation supports that vestibular stimulated
exercise training should be added to the
treatment except for the Epley maneuver in
order to improve the dynamic balance. This
explains the absence of change in dynamic
balance in our study. In the literature, we
could not find any other study in which the
balance was evaluated with the HUR balance
device we used in our study. There are very
few studies in which the change in balance is
evaluated with the device before and after
Epley treatment, especially in patients with
vertigo. In our study, the usability of the
Epley maneuver in treatment, especially its
effect on the balance parameters of the
individuals, was revealed more clearly with
the measurements made with the device.
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The main limitations of the study; are the
small sample size, we don't have a control
group, cannot to apply vestibular stimulated
exercise training to our patients, and cannot to
follow up with our patients. Dizziness is
multifactorial in its cause. It requires
diagnosis and treatment in the physical,
psychological and  emotional areas.
Comparing Epley's maneuver with other
treatment methods, patients could be re-
evaluated with vestibular rehabilitation for
dynamic balance improvement. Further work
can be done in this context.
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Abstract

We aimed to investigate the presence of neuronal antibodies in serum and cerebrospinal fluid(CSF) analysis of patients with
drug resistant temporal lobe epilepsy. We evaluated 8 patients who accepted lumbar puncture with a diagnosis of drug resistant
temporal lobe epilepsy. Neuronal autoantibodies were found to be negative in both serum and CSF in all patients. We investigated
neuronal antibodies and clinical features in cases who were followed up for drug-resistant temporal lobe epilepsy and suspected
of autoimmune epilepsy. Although neuronal antibodies were not detected in CSF and serum examinations, this may be related
to the early age of onset in our study group. Autoimmune epilepsy should be considered among the differantial diagnosis with a
subacute clinic, unusually high seizure frequency, variety and variability of seizures, resistance to antiseizure medications(ASMs),
presence of an autoimmune disease in the person or his/her family, history of cancer or viral prodroma, demonstration of CNS
inflammation and detection of neural antibodies.

Keywords: Temporal lobe epilepsy; Cerebrospinal fluid neuronal antibody; Serum neuronal antibody

Nobet onleyici ilaca(NOT) direngli temporal lob epilepsili hastalarin serum ve beyin omurilik sivist (BOS) analizinde néronal
antikor varligini arastirmay1 amagladik. laca direngli temporal lob epilepsisi tanist ile izlenen, lomber ponksiyonu kabul eden 8
hastay1 degerlendirdik. Tlaca direngli temporal lob epilepsisi nedeniyle takip ettigimiz ve otoimmiin epilepsi siiphesi duydugumuz
olgularda néronal antikorlar: ve klinik ézellikleri arastirdik. Tiim hastalarda hem serum hem de BOS'ta néronal otoantikorlar ne-
gatif bulundu. BOS ve serum incelemelerinde néronal antikorlar saptanmasa da bu durum ¢aligma grubumuzda epilepsi baslangi¢
yasinin erken olmast ile iligkili olabilir. Subakut bir klinik, nébet sikliginin aligiimadik derecede yiiksek olmasi, nébetlerin ¢esit-
liligi ve degiskenligi, NOI'lara direng, kiside veya ailesinde otoimmiin hastalik varlig1, kanser éykiisii veya viral prodrom varligy,
santral sinir sistemi inflamasyonun gosterilmesi, néral antikorlarin varliginda Otoimmiin epilepsi ayiric tanida disiiniilmelidir.
Anahtar Kelimeler: Temporal lob epilepsisi; Beyin omurilik sivis1 néronal antikoru; Serum néronal antikor
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Temporal Lobe Epilepsy

1. Introduction

Autoimmune encephalitis is characterized by
a subacute onset clinically manifestated with
various combinations as in epileptic seizures,
neuropsychiatric disorders, autonomic
dysfunctions and movement disorders. In
addition, presence of multifocal and variable
frequent seizures resistant to antiseizure
medications (ASMs), comorbit autoimmune
diseases, antibodies in  serum and
cerebrospinal fluid (CSF) samples which
reflect an inflammation and radiological
demonstration of the inflammation in the
mesial temporal region also support the
immune etiology(1,2).

Temporal lob epilepsies of an autoimmune
origin generally develop on the basis of limbic
encephalitis as mentioned before, the most
frequently detected antibodies are: N-methyl-
D-aspartate receptor (NMDAR), a-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid
receptor (AMPAR) and gamma-aminobutyric
acid receptor (GABAR) (A and B subtypes),
voltage  dependent potassium  channel
(VGKC) complex (leucine-rich glioma-
activated protein 1 (LGI1) or contact-related
protein 2 (CASPR-2)), glutamic acid
decarboxylase (GAD) (5) and antibodies
against the glycine receptor (GlyR) (2, 4). In
epilepsy patients, the prevalence of neuronal
autoantibodies ranges from 2.6 to 34%
depending on the study design and patient
selection. The essentiality of early diagnosis
of an  autoimmune etiology  and
immunotherapy poses significant importance

by means of the improvement of
symptoms(5).
Neuronal autoantibodies have also been

demonstrated in patients with chronic epilepsy
without a prior history of encephalitis who are
resistant to ASMs (2, 3, 6-9). The number of
studies investigating the presence of CSF
neuronal autoantibodies are limited (3, 4, 10-
13). Therefore, we investigated the presence
of serum and CSF neuronal autoantibodies in
this study to determine the presence and
possible role of neuronal autoantibodies in
patients with drug-resistant temporal lobe

epilepsy.

2. Materials and Methods

240 patients over the age of 18 who were
diagnosed with temporal lobe epilepsy and
followed up for at least 1 year in our clinic
were evaluated. Eight of 39 patients who
followed drug resistant epilepsy, accepted
lumbar puncture (LP). Patients with
extratemporal lobe epilepsy who did not
consent for LP, patients with contraindications
for LP and less than 18 years of age were not
included in the study. Patients’ gender, age,
age of epilepsy onset, duration of epilepsy,
seizure frequency, seizure type, history
(febrile seizures, trauma...etc.) including
family history characteristics, comorbidities,
brain Magnetic Resonance Imaging (MRI)
images, Electroencephalography  (EEG)
findings and the number of ASMs were
evaluated.

Serum and cerebrospinal fluid obtained from
patients were frozen at -80°C. Presence of
NMDAR, AMPAR, GABAgR, LGIl,
CASPR-2, GAD antibodies were looked for.
ELISA method for GAD antibody and
immunofluorescence method using plasmid
transfected HEK293 cells for NMDAR,
AMPAR, GABAgR, LGI1 and CASPR2
antibodies (Euroimmun, Luebeck, Germany)
were applied.

3. Results

Thirty-nine (16.25%) of 240 patients with
temporal lobe epilepsy had drug-resistance.
Eight patients (20.5% of resistant epilepsies)
who accepted LP were included in the study.
The mean age of the patients was 33.37 + 9.07
years (minimum 20, maximum 50), the mean
age of epilepsy onset was 9.22 + 8.33 years
(minimum: 4 months, maximum: 25 years).
The demographic and clinical characteristics
of patients are given in Figure 1.

NMDAR, AMPAR, GABAgR, LGII,
CASPR-2 and GAD autoantibodies were
negative in both serum and CSF of all
patients.
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Patient  |Gender |Age |Past medical history |Family Ageatthe |Duration |Seizure type Seizure EEG Antiseizure medications (mg) MRI
number history  |omser of  [of frequency
epilepsy epilepsy (per month)
(vears) (vears)
1 Male 20 [none none 13 Focal to bilateral tonic-clonic |3 Right=left fronto-  |levetiracetam 3000, oxcarbazepne 1800, |Normal
5 temporal discharge |lacosamide 400, topiramate 200
Male [0 [none epilepsy Focal to bilateral 20 P 3000, valproic acid 1500, | Normal
seizures parietal discharge  |lacosamde 400, clobazam 20
3 Male 38 |febrile seizure none 8 29 Focal seizures with impaired |8 Right temporal levetiracetam 3000, carbamazepine 400,  |Normal
awareness dischasge topiramate 300, lacosamide
3 Male [0 [psychiatic none 05 395 wi g Right fronto- carbamazepine 1200, amotmgine 400, Nonspecific 12
comorbidity to bilateral temporal discharge |lacosamide yperintense
eizures lesion
Female |29 |mental retasdation, epilepsy 0.3 29 Focal seizures with impaired |1 Right temporo- levetiracetam 2500, oxcarbazepine 600, (Normal
febrile seizure awareness parietal discharge | valproic acid 1000, clonazepam 2
6 Female [30 [permatalhypoxia,  |nome [Focal to bilateral tonic-clonic 1 Right fronte- levetacetam 3000 bilateral mesial
meningitis seizures temporal discharge temposal sclecosis
Female |31 |Head uauma and epilepsy |12 e Focal seizures with impaired |3 RightleR fronto- 3000, ine 1000, |nig
operation. awareness temporal discharge |zomsamude 300 temporal sclerosis
3 Female |50  [Febnlseizure, head  [nome 12 38 Focal seizures with impaired |5 Rught temporo- levetracetam 3000, valprosc acid 1500, Nonspecific T2
trauma 55 panctal discharge 1200, clobazam 10 byperintense
lesion

Figure 1. The demographic and clinical characteristics of patients

4. Discussion

Elisak et al. investigated the neuronal
antibodies and clinical features in patients
with chronic temporal lobe epilepsy. Neuronal
antibodies (3 GAD, 2 CASPR-2) were
detected in serum in 5% and in the CSF in
2.5% of 165 patients(11). The prevalence of
GAD antibody positivity in serum was % 5.9
(3). CSF GAD antibody was examined in 11
of 15 patients with GAD antibody and 2 of
them were positive (3). In another study by
Hoftberger et al., the 22 patients evaluated
(CSF (5 patients), Serum (3 patients), CSF +
serum (14 patients)) had AMPA receptor
antibodies and 19/19 CSF positivity and 14/17
serum positivity(4). Antibodies were shown in
all the patients whose CSF was examined. We
did not detect any neuronal antibodies in CSF
examinations of 8 patients who were under
follow-up with a diagnosis of chronic epilepsy
in this study. The low number of patients is
considered to be the most important factor
leading to this result.

More studies in which only serum samples
were examined are present, too. Brenner et al.
evaluated 416 patients diagnosed with chronic
and acute epilepsy; 11% of them (chronic
epilepsy 26/newly diagnosed epilepsy 20) had
antibodies against (VGKC (8/12), voltage
dependent calcium channel (VGCC) (0/0),
GAD (4/3), NMDA-R (3/4), GLY-R (10/1),
VGKC and GLY-R (1/0)) (6). Studies show

that the selection of the patient group is one of
the most important reasons affecting the
prevalence of antibodies. We did not detect
neuronal antibodies in serum examinations of
the 8 patients we followed up with the
diagnosis of chronic epilepsy. The results
were valuable due to the fact that antibodies
were studied in both serum and CSF together
despite the small number of our patients. We
think that evaluation of the patients in the
chronic period, not involving the patients with
encephalopathy and long epilepsy periods
may lead to this result. It was observed in the
literature that the initial findings excluding
limbic encephalitis could be psychiatric
complaints, psychosis, hyponatremia or
tumors. These findings were detected in 64%
of the patients: both onconeural and cell
surface antibodies were detected at a rate of
32% and the presence of this antibody was
influential in long-term outcomes (4). In this
study, the researchers reported that they
evaluated the CSF results as the NMDAR
antibody could falsely be positive at 3% of
healthy people (12). It has been reported that
NMDAR antibody positivity in CSF is
important for NMDAR encephalitis and
immunotherapy response (10). It was seen that
investigating the presence of antibodies in
serum and CSF of the patients is important.
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It has been reported that the late-onset TLE
(mean age of epilepsy onset of 54 (19-64)
years) is more common in seropositive
patients (11). In another study evaluating
autoimmune epilepsies, the age of seizure
onset was 56.0 years (5-79) (1). Studies
showing that there is no difference between
seropositive and seronegative patients in
terms of age epilepsy onset are also present in
the literature (6, 8, 9, 14). The mean age of
epilepsy onset in present study was 9.22 +
8.33 years (minimum: 4 months, maximum:
25 years). This range may be due to the fact
that different antibodies are more prominent at
different ages. In addition, we think that the
disease varied depending on whether it had an
acute or chronic course.

There was no autoimmune comorbidity in
patients with neuronal antibodies (GAD and
CASPR-2) (11). Some studies showed no
difference  between  seropositive  and
seronegative groups in terms of autoimmunity
(8). In our patient group, no autoimmune
comorbidity was present.

No history of trauma, perinatal complications
and febrile convulsions were reported in the
seropositive patient group in previous studies
(11). 43% of the patients had precipitating
factors (25% history of febrile convulsions,
7% a central nervous system (CNS) infection,
5% hypoxia, 4% head trauma and 2% other
events) in the study investigating the presence
of antibodies in patients with MTLE-HS (15).
It has been reported in the literature that no
difference exists between seropositive and
seronegative groups in terms of febrile
convulsion history and birth trauma (8). Risk
factors (febrile convulsion, head trauma,
family history of epilepsy, perinatal hypoxia
and meningitis) were present in 75% of our
patients. Studies indicate that the prevalence
of psychotic attacks is high in the seropositive
group (8, 14). One of our patients (12.5%) had
a psychiatric comorbidity. It has been reported
in the literature that physicians must suspect
from autoimmune epilepsy in patients without
risk factors for epilepsy and with seizure
onsets at a late age (11). The absence of
autoimmune etiology in our patients may be
related to the lower age of epilepsy onset.

Nonspecific white matter changes (38.5%)
were shown to be significantly higher in
seropositive patients (14). In 31.25% of

another group of patients with autoimmune
epilepsy had normal MRI (1). While 50% of
our cases had normal MRI, 25% had
nonspecific T2 hyperintense lesions. NMDAR
antibody screening is recommended for male
patients with partial seizures, normal MRI and
no clear etiology(12). MRI of 3 (75%) of our
male patients was normal, 1 (25%) of our
patients had nonspecific hyperintense changes
and CSF NMDAR antibody results in 4 male
patients were negative.

One of the limitations of our study is the lack
of examination for Oligoclonal Band(OCB).

5. Conclusion

We investigated neuronal antibodies and
clinical features in cases with drug-resistant
temporal lobe epilepsy that we suspected an
autoimmune etiology. Although neuronal
antibodies were not detected in CSF and
serum examinations, this result may be related
to the early age of onset in our study group.
Autoimmune epilepsy should be considered
among the differantial diagnosis with a
subacute clinic, unusually high seizure
frequency, variety and variability of seizures,
resistance to ASMs, presence of an
autoimmune disease in the person or his or her
family, history of cancer or viral prodroma,
demonstration of CNS inflammation (by
laboratory tests or MRI) and detection of
neural antibodies (1). When neuronal
antibodies are detected, immunotherapy to be
applied together with ASM(s) and screening
for malignancy according to the antibody will
enable early treatment of patients.
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Abstract

Lymphedema is defined as the abnormal accumulation of protein-rich fluid in the interstitial space as a result of deterioration
in lymphatic system functions. In our case, we describe a patient that developed lymphedema symptoms in his right upper ext-
remity following liver transplantation. After the lymphedema diagnosis, the patient underwent complex decongestive therapy,
which included 30 sessions of manual lymphatic drainage (30 minutes a day) and 30 sessions of multilayer bandaging (five days a
week). There was an improvement in both the shoulder joint range of motion and circumferences measurements of the hand and
arm after treatment.Based on this case, we recommend manual lymph drainage as a preventative in the early period after organ
transplants affecting the lymphatic system.

Keywords: Lymphedema, Transplantation, Liver lymph, Decongestive therapy

Lenfodem, lenfatik sistem fonksiyonlarindaki bozulma sonucu interstisyel boslukta proteinden zengin sivinin anormal birikimi
olarak tanimlanir. Olgumuzda karaciger nakli sonrasi sag iist ekstremitede lenfédem semptomlar: gelisen bir hastay: tanimladik.
Lenfédem tanisindan sonra hastaya 30 seans manuel lenfatik drenaj (giinde 30 dakika) ve 30 seans gok katmanli bandaj (haftada
bes giin) igeren dekonjestif tedavi uygulandi. Tedaviden sonra hem omuz eklemi hareket agikligi hem de el ve kol gevre élgiimle-
rinde iyilesme oldu. Bu olgudan hareketle lenfatik sistemi etkileyen organ nakillerinden sonra erken dénemde koruyucu olarak
manuel lenf drenajim 6neriyoruz.

Anahtar Kelimeler: Lenfédem, Transplantasyon, Karaciger lenfi, Dekonjestif tedavi
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Lymphedema after Liver Transplantation

1. Introduction

Lymphedema is defined as the abnormal
accumulation of protein-rich fluid in the
interstitial space as a result of deterioration in
lymphatic system functions for various
reasons (1). Lymphedema cases are rarely
observed after transplantation surgeries. The
cause of lymphedema  after liver
transplantation can be shown as the share of
the liver in the amount of lymph in the
thoracic duct. The hepatic lymphatic system is
a drainage system consisting of three parts:
portal, sublobular and superficial (or
capsular), which is claimed to produce 25-
50% of the lymph in the thoracic duct. Most
of the hepatic lymph drains into the portal
lymphatics (2).It is known that the lymph
vessels in the liver become dilated during
transplantation in transplantation surgeries.
The reason for this is thought to be lymphatic
stasis caused by the interruption of lymph
flow during surgery (3). It has been shown
that in lymphedema, the lymph protein that
mixes with the blood is more concentrated in
the proximal part of the thoracic duct (4). In
this case, our aim was to emphasize that a
response to decongestive treatment can be
obtained in the late period in the treatment of
lymphedema and that it is important to
follow-up in terms of lymphedema in post-
transplant patients.

2. Material and Methods
Case-Presentation
Patient

A 67 year-old male patient with a body mass
index of 25.46 visited our hospital with severe
edema on his right arm and right hand. He had
been diagnosed with cryptogenic cirrhosis
seven years earlier and hepatocellular
carcinoma three years after the cirrhosis
diagnosis. Four years after the carcinoma
diagnosis, the patient underwent liver
transplantation. Liver transplantation was
performed in 2018 and it was obtained from a
brain-dead donor. Patient has been on
everolimus therapy since transplantation.
After this operation, swelling developed in the
right arm of the patient, and his symptoms
became severe in about two months. At four
months after liver transplantation,

lymphoscintigraphy was performed, which
showed mild dermal back flow at the right
forearm and decreased uptake of the right
axillary lymph nodes. Based on these
findings, the patient was diagnosed with
lymphedema caused by lymphatic obstruction.
It was determined that lymphedema
developed due to trauma to the lymphatic
pathways. In addition, the arterial and venous
Doppler ultrasonography of the patient
revealed subcutaneous edema, which was
more prominent in the distal right upper
extremity.

Clinical Evaluation

When the patient was first diagnosed, stage 2
lymphedema was present in the right upper
extremity. The clinical stage of the patient
was determined according to the 2020
diagnostic criteria in the literature (5).

In the musculoskeletal examination of the
patient, there was swelling in the right arm
(Figure la), and limited range of motion
(ROM) of the right shoulder joint. Shoulder
range of motion for flexion, extension,
abduction, external rotation and internal
rotation were measured using goniometer.
Right shoulder range of motion was limited in
all directions. The measurements of the right
shoulder range of motion before and after the
treatment are given in Table 1. The skin was
hard on palpation, and non-pitting edema was
present. His laboratory tests were normal. The
upper extremity volumes were calculated
using the truncated cone method before and
after treatment. The right and left arm
circumferences were measured using a
inflexible plastic tape at 4-cm intervals,
starting from the carpometacarpal joint, and
the volume of each limb was calculated from
the circumference using the frustum model
(6). The patient’s quality of life and upper
extremity functionality were evaluated with
the  Lymphedema  Quality of Life
Questionnaire-Arm (LYMQOL-Arm)(7).
LYMQOL is a scale developed to evaluate the
effect of lymphedema on patients' quality of
life and consists of four 28 items. Symptom,
appearance, function, and mood are evaluated.
Responses were evaluated on a four-point
Likert scale (1= not at all, 2= a little, 3= a lot,
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4= a lot). Each item received a score between
1 and 4, with higher scores indicating a worse
QoL(8). The measurements were taken before
and after therapy.

Treatment

The treatment was completed in a total of 6
weeks, 5 days a week. After the lymphedema
diagnosis, the patient underwent Complex
Decongestive  Therapy (CDT), which
included 30 sessions of manual lymphatic
drainage (MLD)(30 minutes a day), 30
sessions of multilayer bandaging (five days a
week) and exercise. CDT is acknowledged as
the primary treatment of lymphedema(9).
CDT is carried out in two phases (intensive
and maintenance) and consists of MLD,
multilayer bandaging, compression garment,
exercise (with compression bandage or
compression garment), and skin care. The
objective of CDT include limb volume
reduction with stimulating lymphatic transport
and prevention of complications and
recurrence (10). MLD was performed from
proximal to distal lymphatic direction with
light skin massage by a trained
physiotherapist. ~Non-elastic ~ compression
bandages were applied and changed daily.

The patient was also asked to follow an
exercise program consisting of 30 sessions of
shoulder muscle strengthening and shoulder
joint range of motion exercises with
theraband. Extremity elevation and skin care,
such as skin hygiene were also recommended.
In skin care, proper cleaning and moisturizing
of the skin was ensured. The extremities were
kept dry and clean, and the skin was evaluated
daily in terms of scratches, infection, rash, and
redness. The patient was followed up for nail
care. No interventional procedure that could
cause trauma to the skin was performed(11).

3. Results

After the treatment, the measurements of the
shoulder joint range of motion and arm
circumferences and LYMQOL- Arm were
repeated. The initial LYMQOL-Arm score
was7.91, which decreased to 5.98 after
treatment. The initial main extremity volume
of the lymphedema side was 3.190 ml. which
decreased to 2.990 ml after therapy. Shoulder
mobility increased in all directions (Table 1).
There was also a decrease in swelling and
color change in the right upper extremity after
treatment (Figure 1b).

Table 1. Degree of right shoulder range of motion before and after treatment

Shoulder range of motion (°)

Before Treatment

After treatment

Flexion 120

Extension
Abduction
External rotation
Internal rotation

170
45
160
65
50

Figure 1. (a) Upper extremities before treatment (b) Upper extremities after treatment
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4. Discussions

In this case report, we described the sudden
onset of edema in a previously healthy arm of
a liver transplant patient, who was
systematically diagnosed with secondary
lymphedema. After this diagnosis, the patient
was successfully treated with CDT. Although
the literature contains many cases of
secondary lymphedema, only a few patients
developed this condition after liver
transplantation. The first case of lymphedema
after liver transplantation was reported by
Saab et al. in 2006. In this case, it was
considered that the continuation of chylous as
cites accumulation after liver transplantation
might be a reason for the abnormalities in the
lymphatic system (12). In another case report,
Seong et al. described lymphedema due to
lymphatic obstruction in the lower extremity
after liver transplantation, similar to our case.
The patient was treated with
lymphaticovenular anastomosis. Lastly, Motse
et al. reported a case of lymphedema
associated with the use of immunosuppressant
sirolimus after liver transplantation (13).

The mammalian target of rapamycin
inhibitors (everolimus and sirolimus) potently
inhibits vascular endothelial growth factor-C-
driven proliferation and migration of
lymphatic endothelial cells, which may cause
damage to lymphatic vessels and ultimately
lymphedema (14). In our case, lymphedema
was considered to be due to trauma to the
lymphatic pathways. The rapid development
of lymphedema after liver transplantation may
also be an indication for this. In our case,

while  the  patient  was receiving
immunosuppressive therapy, everolimus was
also added to his treatment, but the

development of lymphedema occurred before
the start of everolimus therapy. Therefore,
although everolimus causes lymphedema, we
were not able to establish a relationship
between the treatment applied and
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Abstract

Takayasu arteritis (TA) is a chronic inflammatory vasculitis involving the aorta and its main branches. It usually starts with sys-
temic inflammatory signs after ten years of age. Neurological symptoms seen depend on aneurysmatic, stenotic and thrombo-
embolic events in the affected vessels. It is rarely seen in childhood and presentation with epileptic seizure is extremely rare in
infantile age. In this case report, a 22-month-old child who was admitted with epileptic seizure and had a large infarction in the
area matching the right middle cerebral artery (MCA) watershed. Symptoms and imaging findings due to infarction developed
hours after epileptic seizure. First, low molecular weight heparin treatment was started. Following the development of multiple
aneurysmatic-stenotic lesions in the left brachial artery and profunda branch, diagnosed as TA. It was added to oral steroid and
azathioprine. Resistant seizures were controlled with levetiracetam and valproic acid in the poststroke period. Multidisciplinary
follow-up is ongoing with anticoagulant, antiepileptic and immunosuppressive treatments. TA rarely occurs in the infantile period
with acute neurological symptoms such as epileptic seizure and stroke. It is important to make diagnosis early in order to reduce
the neurological comorbidities that may occur in the long term.

Keywords: Takayasu arteritis; Seizure; Stroke; Children

Takayasu arteriti (TA), aort ve ana dallarini tutan kronik inflamatuar bir vaskiilittir. Genellikle on yagindan sonra sistemik infla-
matuar bulgularla baglar. Etkilenen damarlarda gériilen nérolojik semptomlar anevrizmatik, stenotik ve tromboembolik olaylara
baglidir. Nadiren ¢ocukluk ¢aginda goriiliir ve infantil yasta epileptik nobet ile prezentasyon olduk¢a nadirdir. Bu olgu sunumun-
da, epileptik nébet ile bagvuran ve sag orta serebral arterin (MCA) besledigi alanda genis bir enfarktiis gelisen 22 aylik bir ¢ocuk
sunulmustur. Enfarktiise bagh semptomlar ve goriintiileme bulgulari epileptik nobetten saatler sonra gelisti. Once diisiik molekiil
agirlikl heparin tedavisi bagland1. Sol brakiyal arter ve derin dalda gok sayida anevrizmatik-stenotik lezyon gelismesi tizerine TA
tanis1 konuldu. Oral steroid ve azatioprine eklendi. Inme sonras: dénemde levetirasetam ve valproik asit ile direngli nobetler kont-
rol altina alindi. Antikoagiilan, antiepileptik ve immiinsiipresif tedaviler ile multidisipliner takibi devam etmektedir. TA, infantil
donemde epileptik nobet ve inme gibi akut semptomlarla nadiren ortaya ¢ikar. Uzun vadede ortaya ¢ikabilecek komorbiditeleri
azaltmak i¢in erken tan1 koymak 6nemlidir.

Anahtar Kelimeler: Takayasu arteritis, Seizure, Stroke, Children
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Diagnostic inexperience of Takayasu arteritis in pediatric neurology

1. Introduction

Takayasu arteritis (TA) is a chronic,
inflammatory and granulomatous vasculitis
that may involve the aorta, aortic arc,
abdominal aorta, renal and iliac arteries. Most
pediatric cases are diagnosed in the adolescent
period and it is more common in the female
sex. It is more frequent in Asian countries,
especially Japan, compared to the west [1]. In
Turkey, the incidence is 12.8 per million
adults; however, the incidence in children is
not clearly known. The pathogenesis of the
disease is not fully known, though fibrosis
develops in arterial walls as a result of
immune-mediated inflammatory mechanisms.
As a result of this situation, there is stenosis in
the large arteries and it may cause stroke in
10-20% of patients [2]. To date, presentation
with epileptic seizures in early childhood is
limited to a few case reports. Our report
presents a case attending with focal seizure
and confusion in the early childhood period
who received TA diagnosis during long-term
follow-up.

2. Case report

With no previous health problem, a 22-month-
old male patient, born at term by elective
cesarean weighing 3300 g, attended with right
focal seizure and confusion developing after
trivial trauma. With no feature in his history,
the child’s family history included controlled
epilepsy in the father. With no cardiac,
hematologic and rheumatologic disease
history, the patient had no history of
medication use. Height was 85 cm (10-25 p),
body weight 10.5 kg (3-10 p), head
circumference 49.5 cm (25-50 p), body

temperature 36.8 °C, and heart rate 90
beats/min  (according to age 80-110
beats/min). Arterial pressure was 90/45

mmHg (75 p) and no pressure differences
were identified between the four extremities.
Neurological examination found confusion,
right light reflex was weak compared to the
left and there was central facial paralysis.

Deep tendon reflexes were increased on the
left, normal on the right with plantar reflex on
the left extensor. Muscle power was 3/5 on
the left and normal on the right, with sensory
and sphincter examinations normal. Other
system examinations did not any pathology.
Laboratory tests reported leukocyte count
15.000 (103/uL), hemoglobin 11 g/dL,
hematocrit 32%, platelet count 392.000
(x103/uLll), C-reactive protein 0.32 mg/dL (0-
0.8 mg/dL), erythrocyte sedimentation rate 19
mm/hr. Serum electrolytes, renal and liver
function tests, coagulation tests, muscle
enzymes and viral serology (Herpes simplex
virus type 1-2, Ebstein-Barr  virus,
Cytomegalovirus, Hepatitis virus A and B)
tests did not pathology. Electrocardiography
had normal sinus rhythm and
echocardiography did not identify pathology.
On first attendance, the patient’s brain
computerized tomography (CT) was assessed
as normal; however, magnetic resonance
(MR) imaging identified broad infarctus
compatible with the right middle cerebral
artery (MCA) watershed. MR angiography
observed very fine calibration at the right
internal carotid artery (ICA) cervical level and
after the petrous area, the right MCA and
anterior cerebral artery (ACA) were not
observed (Figure-1:a-i). Hematologic,
cardiologic and infectious research were
negative, and the patient had normal tandem
mass spectrometry and lactate levels. During
follow-up with enoxaparin prophylaxis, the
patient developed multiple aneurysms in the
right brachial artery and profunda branch and
oral steroids and azathioprine were added to
treatment on recommendation of pediatric
rheumatology. Short-duration focal seizures
and worsening electroencephalography (EEG)
findings were controlled by oral levetiracetam
and sodium valproate treatment. Follow-up
continues with multidisciplinary approach by
the  pediatric neurology, hematology,
rheumatology, and physiotherapy and
rehabilitation units.
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Table-1. Simple approach to pediatric stroke and Takayasu arteritis differential diagnosis.

Hematological
evaluation

Hematology consultation, complete blood count, PT-APTT, D-dimer,
fibrinogen, ESR, CRP

Initial evaluation

Inflammatory
vasculitis

Autoimmune diseases

Non-inflammatory
vasculopathies

Post-chemotherapy or
radiotherapy

Cardiological
evaluation

Infectious causes

Kawasaki disease,
Polyarteritis nodosa

Giant cell arteritis
Moyamoya disease
Systemic lupus

erythematosus,
Sarcoidosis

Fibromuscular
dysplasia

Protein C, S, Antithrombin deficiency
Factor V Leiden

Prothrombin G202104

MTHEFR C677T

Lipoprotein (a) elevations

Sickle cell anemia

Cardiology consultation, ECG, ECHO, murmurs, four limb blood
pressure measurements and blood pressure discrepancy
Congenital heart disease

Endocarditis

Rheumatic fever

Cardiomyopathy

Arrhythmia

Specific anamnesis, characteristic examination and laboratory findings
and consultation with infectious diseases specialist
Tuberculosis

Brucellosis
Varicella
Syphilis

Specific anamnesis, characteristic examination and laboratory findings
Mostly medium and small vessels are involved

Frequent in adults, infrequent in a children

Characteristic brain MR sign, puff of smoke

In teenage, butterfly rash, depression, psychosis, photosensitivity,
renal disorder, more nonspecific white matter lesions

Lung, lymph nodes, skin and eyes involvement, uveitis and arthritis,
very often small vessel vasculitis

Renovascular disease and hypertension, headache, pulsatile tinnitus,
subarachnoid hemorrhage, claudication of the legs or arms,
Frequent renal artery involvement, stenosis, occlusion, dissection or
aneurysm

Marfanoid phenotype, joint hypermobility, ectopia lentis, stretchy

Ehlers-Danlos type IV, and fragile skin

Marfan syndrome

Neurofibromatosis
type I

Lisch nodules, skin fold freckling, cafe au lait spots, neurofibromas,
narrowed or ectatic vessels, vascular stenosis, aneurysm, or
moyamoya-like disease

Malignancy and treatment history

PT:prothrombin time, APTT:activated partial thromboplastin time, ESR:erythrocyte sedimentation rate, CRP:c-reactive protein,
MTHFR:methylenetetrahydrofolate reductase, ECG:electrocardiography, ECHO:echocardiography, MR:magnetic resonance
imaging. [References 3, 14, 15 and 16 were made use for Table-1.]
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Figure-1. a) patient image (parental permission was obtained), b) initial T1 brain MR; hypointense large subacute infarct area in the
right cerebral hemisphere corresponding to the watershed area of the middle cerebral artery, c) axial T2 and d) T2 flair image;
subacute hyperintense appearance of the same infarct area, e) three months later, brain ADC image; hyperintense appearance
including right hemisphere frontotemporoparietal and occipital lobes, lentiform and caudate nuclei in chronic stage, f) four months
later, brain DWI image; large hypointense infarct area in the right hemisphere (chronic stage) but hyperintense new infarct area on
the left MCA watershed area, g) brain MR angiography; right ICA and MCA could not be visualized but ACA was visualized thin
calibration. Left ACA, MCA, contours and signal intensities were normal, h) one year later, right subclavian MR angiography;
multiple aneurysmatic dilatations in the right brachial artery trace, i) upper extremity and abdomen 3D CT angiography; the entire
aorta is in normal calibration, and the right common carotid is thinner than the left. Multiple aneurysms are observed in the right
brachial artery and its profunda branch.

Afebril seizure and/or
Change of consciousncss
Hemiparesis / hemiplegia

Minimurm of 12-24 hours follow

o retum to normal baseline
Cenfusion, lethargy

Aphasia

Hypotonia, ataxia, vertigo

Malasia, fever, dizziness

Heriplegia that develops after 12-24 hours

Ischemic stroke Hemorrhagic stroke

Blesding sien
Gross neurological findings
Rapid newrological worsening

Aneurysmatie-stenotic stroke Thromboembolic stroke (%30-60)
Neurological findings are jeneralize Neurclogical findings are more focal
or focal Neurological findings iniially
Neurological findings worsening maximum
witkin hours Infarct arcamay not fit the artery
Infarct area fits large artery watershed watershed
Lesions can be more hemogenzous Lesions can be heterogenzous and
and vaihe mispheric bihemispheric
Exclusion of hematological, Eticlogically, hematological,
cardiological, infectious and cardiological and infectious causes
malignancics  ctiologically are more
Invelvement tmostly in large and Tnvolvement mosly i medum and
medinm vessels cmall wessels
Presence of hypertension, bruts and Hypertension, bruits and blood
blood pressure. discrepancy pressure discrepancy should be
checked
High suspicion for TA

Figure-2.Brief diagnostic scheme for the Takayasu arteritis in pediatric neurology [References 13, 15, 17, 18, 19, and 20 were made
use for this diagram in Figure-2.]
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3. Discussion

In the pediatric period, very few cases are
reported to attend with epileptic seizure in
TA. In our case, the initial symptom was
afebrile seizure with lengthened postictal
confusion and left hemiplegia developing
hours later. In the normal progression of
disease in TA, attendance with systemic
findings like lethargy, weight loss, fever,
myalgia and arthralgia in the first phase is at
the fore [3]. In the second phase (pulseless
phase), arterial stenosis findings become more
pronounced with findings like hypertension,
claudication and neurological manifestations
like headache, dizziness, visual disturbances,
transient ischemic attack and stroke observed
[4,5]. Our case was attended to with
neurological symptoms compatible with the
second phase of the disease. In this context,
when we examine the literature studies by
Sahin et al. (2018), Misra et al. (2015) and
Aeschlimann et al. (2017) found mean age of
presentation was 12.9, 14 and 12.4 years,
respectively [6-8]. Again in these studies, it is
notable that the female sex was dominant
(nearly 75% of cases). Attendance symptoms
were hypertension, bruits and blood pressure
(BP) discrepancy. Sahin et al. reported 1/16
cases while Misra et al. reported 2/29 cases
presented with epileptic seizure. In the
literature, a case report by Weiss et al. (2008)
reported that TA presented with epileptic
seizure [9]. It has been reported that stenosis
of the right vertebral artery and right
brachiocephalic arteries was detected in MR
and CT angiography in a 14-year-old Hispanic
girl who presented with right-sided weakness,
right facial droop and confusion. While left
frontal ischemia was detected in the initial CT
and MR of this case, BP discrepancy between
the right and left extremities was reported in
the physical examination, but not epileptic
seizure [10]. In addition, it was reported that
diffuse stenosis of the entire aorta and stenosis
of the left subclavian artery 1/3 origin were
detected in the CT aortagram of a 10-year-old
girl who presented with headache, multiple
recurrent seizures and altered consciousness.
Interestingly, the diagnosis of PRES was
made based on brain imaging findings in this
case whose hypertension was detected in the

right arm, but whose pulse was not palpable in
the left arm [11].

As a result, the presentation of TA with
epileptic seizure is a very rarely observed
admission symptom and it is not included in
the the European League Against Rheumatism
/ the Paediatric Rheumatology International
Trials  Organisation / the Paediatric
Rheumatology European Society diagnostic
criteria [12].

In arterial ischemic strokes, obstruction is
generally secondary to thromboembolism and
infarctus develops in accordance with by the
watershed areas of the affected arteries.
Infarctus in thromboembolic events are
generally  bihemispheric  and  display
heterogeneous patterns, while relatively
homogeneous and broad-area infarctus may
indicate  stenosis in  large  arteries.
Additionally, strokes in small children may
occur with findings like convulsions, lethargy,
fever and headache which may be very
frequently interpreted in favor of central
nervous system (CNS) infection. A study by
Deda and Teber (2010) revealed the etiologic
risk factors for stroke cases monitored in the
pediatric neurology clinic in detail [13]. In
this study, the majority of stroke cases were
revealed to be due to hematologic causes
(Factor VIII elevation, Factor V Leiden
mutation, Factor IX elevation, protein C and S
deficiency, homocysteinemia and prothrombin
20210 A and MTHFR gene mutation). They
reported causes of stroke with lower incidence
were acquired or congenital heart diseases,
CNS infections, malignancies and congenital
metabolic diseases.

When we look at the pediatric neurology
perspective, it is not a mistaken approach to
leave vasculitis like TA toward the end of the
list of differential diagnoses for an infant
attending with epileptic seizure. In fact, in our
case, stroke findings settled 24 hours after
epileptic seizure. Considering the difficulty of
sedation for brain MR or MR angiography of
an infant with continuing postictal confusion
or lethargy, priority for hematologic and
cardiologic pathologies with identification of
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infarctus and exclusion of CNS infections, it
is unavoidable that a final diagnosis like TA is
delayed. According to our graphical
illustration prepared with a review of the
literature in order to identify TA, which has
severe neurologic sequelae potential, as the
cause of stroke in the shortest period, TA
should be suspected with identification of the
lack of postictal return to normal baseline, the
persistence of changes in consciousness such
as lethargy-confusion, development of gross

motor  losses  like  hemiplegia, and
identification of broad and unihemispheric
infarctus compatible with large artery

watershed area on brain imaging. If results
cannot be obtained from hematologic, cardiac
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Obezite Tedavisinde Farmakolojik Yaklagimlar

Pharmacological Approaches in Obesity Treatment

Elif Erdogan Erden, Zeynep Giil Yazici, Cansu Kili¢ Tatlic, Sule Aydin, Fatma Sultan Kilig

Eskisehir Osmangazi Universitesi Tip O t
Fakiiltesi, Tibbi Farmakoloji Anabilim VAS

Daly, Eskisehir, Tiirkiye

Obezite; diinyada ve tilkemizde giderek artis gosteren bir salgin hastalik haline gelmektedir. Tedavi edilmedigi durumlarda mor-
bidite ve mortaliteye sebep olmaktadir. Obezite gelisiminde kisisel ve gevresel faktérler rol almaktadir. Nérolojik ve metabolik
yolaklarla kontrol edilen enerji homeostazindaki bozulma obezite ile sonuglanmaktadir. Obezite gelisimi sonras: tedavi siirecinde
ilk basamak hayat tarzi ve diyet degisiklikleridir. Ancak ¢ogu zaman ikinci basamak tedavilere ihtiya¢ duyulur. Bu asamada obezite
patofizyolojisi goz 6niinde bulundurularak farmakoterapi segenekleri degerlendirilir. Kisinin genetik altyapisi, enerji homeos-
tazindaki bozulma ve gevresel etkenler obezite olusumunda rol oynamaktadir. Bu nedenle genetik mutasyonlar sonucu olugan
eksiklikler ve enerji homeostazinda etkili yolaklar hedeflenerek farmakolojik yaklagimlar kullanilir. Bunlar arasinda hali hazirda
kullanilan orlistat, cetilistat, liraglutid, lorkaserin, burpropion/naltrekson kombinasyonu, fentermin/topiramat kombinasyonu,
metformin gibi segenekler mevcutken, genetik mutasyonlar sonucu olusan obezitede etkili metreleptin ve setmelanotid gibi obe-
zite endikasyonu i¢in onay almus ve endikasyon digt kullanilarak obezitede fayda saglanmis ajanlar mevcuttur. Obezite tedavisi
i¢in farmakolojik yaklagimlar giin gegtik¢e artmaktadir. Giiniimiizde obezite tedavisinde umut vadeden semaglutid, oksitosin,
bromokriptin, resveratrol, p3 adrenerjik reseptor agonistleri ,velneperit, davalintide (AC2307), glukoz-bagimli insiilinotropik
polipeptid (GIP) analoglari, beloranib, tesofensin gibi birgok segenek de mevcuttur. Bunlarin yaninda obezitenin énlenmesine
yonelik as1 alismalar: da siirdiiriilmektedir. Obezite risk faktorlerini, gelisim siirecini biitiinciil olarak ele aldigimizda obezitenin
6nlenmesi ve tedavisi i¢in segenekler artmakta olup obeziteye kars: miicadelede elimizi gii¢lendirmektedir.

Anahtar Kelimeler: Obezite, {lag tedavisi, As1, Ilag

Abstract

Obesity is becoming an increasing epidemic disease in the world and in our country. Unless it is treated it causes morbidity and
mortality. Individual and environmental factors play a role in the development of obesity. The impairment in energy homeostasis,
which is controlled by neurological and metabolic pathways, results in obesity. The first step in the treatment process of obesity is
lifestyle and diet changes. However, second-line treatments are often needed. At this stage, pharmacotherapy could be an option
considering the pathophysiology of obesity. The genetic background of the person, the impairment in energy homeostasis and en-
vironmental factors play a role in the formation of obesity. For this reason, pharmacological approaches are used by targeting defi-
ciencies caused by genetic mutations and effective pathways in energy homeostasis. Among these, there are options such as orlistat,
cetilistat, liraglutide, lorcaserin, burpropion/naltrexone combination, phentermine/topiramate combination, metformin, which
are currently used, while meterleptin and cemelanotide, which are effective in obesity caused by genetic mutations, have been
approved for the obesity indication and benefit in obesity by using off-label. agents are available. Pharmacological approaches for
the treatment of obesity are increasing day by day. There are also many options being investigated such as semaglutide, oxytocin,
bromocriptine, resveratrol, 3 adrenergic receptor agonists, velneperit, davalintide (AC2307), glucose-dependent insulinotropic
polypeptide (GIP) analogues, beloranib, and tesofensin. In addition to these, there are also ongoing vaccine studies for prevention
of obesity. When we consider the obesity risk factors and the development process holistically, the options for the prevention and
treatment of obesity increase and strengthen our hand in the fight against obesity.

Keywords: Obesity, Pharmacotheraphy, Vaccine, Drug
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1. Giris

Obez hastalarin  kilo verme siirecinde
oncelikle yasam tarzi1 ve diyet degisiklikleri
yapilir, fakat bunlar c¢ogunlukla yeterli
olmamaktadir. Bu nedenle wuzun siiredir
obezite i¢in medikal tedavi segenekleri
tizerine  calisilmaktadir  (1). Obezite
tedavisinde etkili olabilmek i¢in enerji
alimini, metabolizmasin1  ve  tiikketimini
sistematik olarak degerlendirmek
gerekmektedir (2). Viicut kitle indeksi (VKI)
> 27 olup diyabet ve hipertansiyon gibi
obezite ile iligskili ko-morbiditesi olan,
VKI>30 olup yasam tarzi degisikliklerinden
fayda saglanamamis hastalara farmakoterapi
onerilmektedir (3).

Obezitenin medikal tedavi siirecinde uzun
yillar boyunca Amerika Birlesik
Devletleri'nde (ABD) amfetamin ve orlistat,
Avrupa’da ise yalnizca orlistat kullanilmistir
(4). Ancak tedavi seceneklerinde yillar iginde
degisiklikler olmustur (5).

Amfetamin; 1887 yilinda sentezlenmis olup
enerji saglama ve uyaniklik arttirma, &fori
gibi etkileri bulunan bir molekdildiir.
Depresyon ve narkolepsi tedavisi igin
kullanildigr donemde kilo verdirici etkisi
gozlemlenmistir. Amfetamin, dopaminerjik
sinyalleri arttirir ve 6diil sistemini etkileyerek,
katiiye kullanim ve bagimliliga sebep olur (6).

Aminoreks, fentiletilamin yapisina sahiptir.
Santral sinir sisteminde (SSS) noradrenalin
(NA) salmimini arttirarak igtahta azalma
saglar. 1965 senesinde Avustralya, Isvicre ve
Almanya’da kullanilmaya baglanmistir. Ancak
1968’de  primer pulmoner hipertansiyon
insidansinda artisga neden olmasindan dolay1
piyasadan ¢ekilmistir (6).

Sibutramin ise serotonin ve NA geri-alim
inhibitoriidiir. Gida alimini azaltarak etkinlik
gosterir.  1997°de obezitenin uzun doénem
tedavisi icin kullanilmaya baglanmistir. NA
reseptOr agonistlerinin tipik yan etkilerinden
olan agiz kurulugu, uykusuzluk, kabizlik, bas
agrist gibi etkileri vardir. Kardiyovaskiiler
giivenilirlik  degerlendirmesi igin  yapilan
SCOUT (Sibutramine Cardiovascular
Outcomes) calismasi sonucu kalp krizi, inme
ve Olim oranlarinda %16 artis goriilmesi

sonucu Avrupa’da kullanimi sonlanmustir.
2010’da ABD’de piyasadan ¢ekmistir (6).

Kannabinoid  reseptorii  tip 1(CB1R)
antagonisti olan rimonabant Avrupa Ilag
Ajanst (European Medicines Agency-EMA)
tarafindan kullanim onay1 almis ancak
Amerikan Ila¢ ve Gida Dairesi (U.S. Food and
Drug Administration-FDA) tarafindan
onaylanmamustir. Intihar diisiincesi riskini
arttirmast nedeniyle 2009 yilinda piyasadan
cekilmistir (5).

Amfetaminin yiiksek bagimlilik yapici etkisi,
aminoreksin ve sibutraminin ciddi
kardiyopulmoner yan etkisi, rimonabantin
ciddi psikiyatrik yan etkisinin olmasi obezite
tedavisini yan etki profili daha gilivenilir
ilaglara yonlendirmistir. Bu arayis sonucunda
liraglutid, lorkaserin, bupropion/naltrekson
kombinasyonu ve fentermin/topiramat
kombinasyonu olmak flizere 4 yeni ilagla
birlikte obeziteye karsi farmakolojik tedavi
yaklasimlari  artmisttr.  ABD’de  hepsi
kullanilmaktayken, Avrupa’da ise EMA
tarafindan onaylanmig olan liraglutid ve
bupraopion/naltrekson kombinasyonu
kullanilmaktadir (4).

Bu derlemenin amaci giiniimiizde gittikge
artarak ¢ocukluk donemi dahil olmak iizere
tiim yas gruplarini etkileyerek bir¢ok hastalik
ile neden-sonug¢ iligkisine sahip olan
obezitenin tedavi secenekleri hakkinda genel
bir bilgi saglamaktir. Bu konuyla ilgilenen
kisilere ¢izecekleri yol haritas1 i¢in yardimci
olmaktir.

A-Obezite Endikasyonu fle Kullanilan
Tlaglar

1-Orlistat

Orlistat santral olarak etkili olmayan,
gastrointestinal sistemde lokal olarak etki
eden bir ajandir. Gastrik ve pankreatik lipaza
baglanarak inaktive eder ve intestinal
mukozada trigliseritlerin hidrolizini ve uzun
zincirli yag asitlerinin emilimini azaltir.
Bunun sonucunda, yiyeceklerle tiiketilen yag
asidinin yaklagik iicte birinin emilimini
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engeller. Yani istah etkilenmeden kalori alimi
azalir, (1,7, 8).

Cogunlukla yagda ¢oziiniir vitamin (A,D,E,K
vitaminleri) diizeylerinde diisiiklik, yagh
diskilama, karmn agrisi, fekal inkontinans ve
gaz gibi gastrointestinal sistem yan etkileri
nedeniyle kullanimi sinirlanir. Ancak bu yan
etkiler lifli beslenme ile azabilir. Uzun
donemli  kullanilldiginda uygun vitamin
takviyesi yapilmasi gerekebilir. Kronik
malabsorbsiyon, kolestaz ve  gebelikte
kullanimi kontrendikedir (9).

Tedavi siirecinin 3 aylik doneminde baslangic
viicut agirhiginin %5°1, 6 aylik doneminde ise

%10’unun  kaybedilmesi  beklenmektedir.
Genellikle tedavi siireci 12 ay1 agmazken, 24
aydan daha fazla kullanilmasi

onerilmemektedir (7).
2-Cetilistat

Orlisat gibi gastrik ve pankreatik lipazi inhibe
ederek etki gosterir. Randomize, plasebo
kontrollii, ¢ift-kor klinik bir ¢alismada
cetilistat ile 12 hafta boyunca tedavi edilen
obez hastalarda saglanan >5% kilo kaybi, bel
cevresinde azalma, HbA ¢ seviyesinde azalma
kontrol grubuna goére anlamli bulunmustur.
Orlistatin diyare, gaz ve yagh diskilama gibi
yan etkileri cetilistat ile belirgin sekilde daha
az goriilmektedir (10).

3-Liraglutid

Liraglutid, insanlarda endojen olarak iiretilen
glukagon benzeri peptid-1 (GLP-1)’den
yapisal olarak farkli bir tiirevidir. Modifiye
yapisindan dolay1, liraglutid plazmadaki GLP-
1'den daha kararlidir ve plazma proteinlerine
giicli bir sekilde baglanir. Liraglutid, G
proteini ile kenetli GLP - 1 reseptorlerine
(GLP-1R) baglanarak etki gosterir. Santralde
ventral tegmental bolge (VTA) ve niikleus
akkumbens (NAc)-> gibi santral 6diil
yolaginda oOnemli merkezlerde GLP-1R
eksprese edildigi i¢in gida aliminda etkili olur

(4).

Periferde ise liraglutid, gastrik vagal
afferentleri  uyararak  gastik  bosalmay1
yavaglatir ve erken dénemde doygunluk hissi
saglayip tokluk stiresini uzatarak

anoreksijenik etki gosterir (4). Liraglutid kilo
kaybini enerji tiiketimindeki artis ile degil,
enerji alimindaki azalmayla saglar (5).
Liraglutid  farkli  seviyelerde  glukoz
homeostazini, pankreas B hiicrelerinin yasam
siiresini, insiilin sekresyonunu ve beslenme
davranigint da etkiler (4). Viseral yag
miktarin1 azaltir ve yag asidi oksidasyonunu
arttirtr. Aym1 zamanda liragutidin diyabetik
sicanlarin subkutan  yag dokusunda
kahverengi yag  dokusu(BAT) marker
genlerinin  ekspresyonunu  arttirarak  yag
dokunun kahverengilesmesini c¢ogalttigi ve
metabolik anormallikleri diizelttigi
goriilmistiir (11).

GLP-1R aganositleri ve analoglarmin en sik
goriilen yan etkisi ¢cogunlukla tedavinin erken
doneminde goriilen bulantidir. Bunun yaninda
kabizlik, diyare ve kusma gibi diger
gastrointestinal etkilere de sebep olabilirler,
ancak daha nadirdir (12). Kendisinde veya
ailesinde mediiller tiroid kanseri veya tip 2
multipl endokrin neoplazi (MEN) hikayesi
olanlarda kullanimi kontraendikedir (9).

4-Lorkaserin

Lorkaserin, selektif 5-hidroksitriptaminyc (5-
HT,c) reseptdor agonistidir, serotonerjik
norotransmisyonu  secici  olarak  arttirir.
2012’de her 2 cinsin de dahil edildigi 3
randomize  klinik  calisma  sonucunda
onaylanmistir ~ (4). 5-HT,c  reseptorleri
serotoninin anorektik etkisinden sorumludur
ve kilo vermede etkilidir (6). Bu reseptorlerin
aktive  edilmesiyle  proopiomelanokortin
(POMC) noronlarindan o-melanosit uyarici
hormon (a-MSH) salmir. a-MSH,
melanokortin 4 reseptorii (MC4R)
agonizmastyla igtah1 azaltir (1).

Lorkaserin ve diyet bir arada istah artisinda
onemli derecede azalma saglar. Lorkaserinin
beyinde odiil sistemi aktivitesinde azalma
sagladigi fonksiyonel manyetik rezonans
goriintiileme ile desteklenmistir. Prediyabetten
diyabete ilerleyisi yavaslatirken, prediyabetten
Oglisemik duruma gecisi de arttirir. Bu
durumda diyabete karsi koruyucu bir etki
olusturur (6). Ancak 5-HT reseptor
agonistlerinin neden oldugu kapak fibrozisi ve
mitral yetersizlik lorkaserin kullanimindan
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sonra da ortaya c¢ikabilir. Bu nedenle
lorkaserin kullanilmas1 planlandiginda kar—
zarar orani gz Onilinde bulundurulmalidir

(13).
5-Bupropion/Naltrekson Kombinasyonu

Bupropion/naltrekson, istah baskilamada ve
kilo kaybindaki farmakolojik sinerjistik
etkilerinden  yararlanilarak ~ kombinasyon
olarak pazarlanmaktadir (4).

Bupropion indirekt = sempatik  agonist
dietilpropion ile yapisal olarak benzeyen,
dopamin (DA) ve NA igin presinaptik
tagiyicilari1  bloke ederek etki gosteren
monoamin geri-alim inhibitori bir
antidepresandir.  Hipotalamusta  sinaptik
aralikta bu transmitterlerin
konsantrasyonlarindaki artis, bupropionun
anorektik etkisinden sorumludur. Arkuat ve
paraventrikiiler ~ ¢ekirdeklerde yer alan
dopaminerjik ve noradrenerjik terminaller
aclik ve toklugu kontrol eder. Bupropionla,
dopaminerjik ndrotransmisyonun  artisiyla
anoreksik etki ortaya ¢ikabilir (4). Aym
zamanda hipotalamik POMC ( Proopiyo
melano kortin) noéronlarimmi1 uyararak istahi
azaltir ve enerji tiiketimini arttirir (6).

Naltrekson ise opioid ve alkol bagimliligimin
tedavisi i¢in onaylanan, oral olarak kullanilan
aktif bir p-, k- ve o - opioid reseptor
antagonistidir. Kemirgen obezite modellerinde
endojen opioid sistemi beslenme davranigini
kontrol ederek kilo vermede etkili olsa da
insanlarda naltreksonun zayif anorektik etkisi
tek basina kilo vermede yeterli degildir.
Ancak bupropion ile birlikte sinerjistik etki
gostererek kilo kaybi1 saglar. Naltrekson,
bupropionun POMC noéronlar1 iizerindeki
etkisini arttirarak etkili olur. Aym1 zamanda
opioid reseptdrlerinin naltrekson ile kronik
olarak bloke edilmesi de hipotalamusta
POMC gen ekspresyonunda artig olusturur (4,

5). Naltrekson B-endorfinin  oreksijenik
etkilerini de engellemektedir (6).
Bupropion  irritabilite, bas = donmesi,

uykusuzluk, bas agrisi, bulanti-kusma, istah
azalmasi, anksiyete, yorgunluk ve tremor gibi
yan etkiler olusturabiliyorken, naltrekson ise
bulanti-kusma, bas agrisi, bas donmesi ve
uykusuzluk gibi yan etkilere neden olabilir

(8).

6- Fentermin/Topiramat Kombinasyonu

Fentermin, amfetamin tiirevi bir molekiildiir;
bu nedenle, NA ve DA geri-alimmin
inhibisyonu ve presinaptik saliverilmelerini
arttirarak  adrenerjik ve  dopaminerjik
norotransmisyonu  giiclendirir.  Fentermin
anorektik etkiyi, katekolaminerjik hipotalamik
noérotransmisyonu arttirarak olusturur.
Periferdeki lipolitik etkisi de kilo vermeye
katki saglar. Diger amfetamin tiirevlerine
gore bagimlilik yapict etkisi daha azdir. 1959
yilinda obezite tedavisi i¢in FDA tarafindan
onaylanmstir. Avrupa iilkelerinde
kardiyotoksik  etkileri ~ ve  bagimlilik
potansiyeli nedeniyle kullanilmamaktadir (4).

Fenterminin bagimlilik acisindan oldukca
giiclii etkili grupta (Uyusturucu ile Miicadele
Dairesi/Drug  Enforcement =~ Administration
Siiflandirmasina gore) olmasindan dolay1
kisa donem kullanim 6nerilir (5). Irritabilite,
uykusuzluk, duygu-durum degisiklikleri, agiz
kurulugu, tremor, bas agrisi, kan basmci ve
kalp atim hiz1 artisi, gastrointestinal yan
etkiler gibi yaygmn yan etkileri vardir.
Kardiyovaskiiler hastalik hikayesi olanlar,
hipertiroidizim, glokom, monoamin oksidaz
inhibitori kullananlarda kontrendikedir (9).

Topiramat ise epilepsi tedavisi ve migren
proflaksisinde kullanilmak iizere gelistirilmis
bir  siilfamat  tlirevi  monosakkarittir.
Noronlardaki voltaj bagimhi Na“™ ve Ca®
kanallarim1 ve AMPA/Kainat reseseptorlerini
bloke ederek, GABA-A reseptor aktivitesini
arttirarak ve karbonik anhidraz enzimini
inhibe ederek etki gosterir. Kilo verme
tizerindeki etkisiyle ilgili mekanizmalar kesin
degildir.  Periferde iskelet kasinda insiilin
duyarliligin arttirir ve 5'-adenozin monofosfat
(AMP) ile aktive edilmis protein kinaz
(AMPK) ve asetil-koA karboksilaz1 aktive
eder. Santral etkisi esas olarak hipotalamusta
meydana gelir. Bu etkisi Leptin ile
indiiklenmis JAK-STAT ve MAPK/ERK ve
instilin ile uyarilmis insilin  reseptorii
substrat/ Akt/ forkhead box O1 yolu
aktivasyonunu kuvvetlendirerek ortaya c¢ikar.
Leptin ve insiilin sinyalleri iizerindeki bu
etkiler sonucta POMC, tirotropin salgilayan
hormon (TRH) ve kortikotropin salgilayan
hormon (CRH) dahil olmak {izere anorektik
peptitleri kodlayan genlerin
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transkripsiyonunda bir artisa yol agar.
Siganlarda  AMPA  reseptor  uyarisiyla
beslenmenin indiiklendigi gdzlemlenmistir.
Bu nedenle topiramatin AMPA reseptor
inhibisyonu yaparak anorektik etki
olusturdugu diisiiniilebilir (4). Bunun yaninda
GABA  aktivitesindeki artis da istah

baskilanmasinda etkili olur (9).

Topiramatin reversibl kognitif disfonksiyon,
metabolik asidoz, nefrokalsinozis ve parestezi
gibi yan etkileri vardir. Kalp atim hizi, kan
basinci, elektrolitler ve kreatinin tedavi
basinda ve periyodik olarak tedavi sirasinda
Ozellikle doz artist sirasinda monitdrize
edilmelidir. (9).

Topiramat ve fentermin tek  basma
kullanildiginda istenilen oranda kilo kaybi

saglamadigi icin kombinasyon seklinde
kullanilmaktadir. Kombinasyonun yan etkileri
ise tek baslarina kullanildiklar1
durumlardakilere benzerdir (4,9).
7-Metformin

Metformin  Tip 2 diyabetes mellitus

tedavisinde 20 seneyi askin siiredir kullanilan
bir ajandir. Obezitede monoterapi olarak
onaylanmamistir ancak ozellikle tip 2 diyabet
gibi ko-morbiditesi olan hastalarda tedaviye
eklenebilir ~ (14).  Metformin  hepatik
glukoneogenezi inhibe ederken, kas ve
karaciger gibi periferdeki dokularda insiilin
bagimli glukoz alimini arttirir (9). Metformin
kullanimi ile yagsiz dokuda az miktarda
degisiklik olurken yag kiitlesinde azalma
meydana gelir. Egzersiz ile metformin birlikte
kullanildigimnda AMPK  uyarilmasi1 artar.
Ayrica  gastrointestinal ~ sistemde  tahris
olusturarak gida alimini azaltarak kilo kaybina
katkida bulunabilir (15).

Gaz ve diyare gibi gastrointestinal yan etkileri
vardir. Metformine bagimli laktik asidoz nadir
goriilse de ciddi bir durumdur (9).

8-Metreleptin

FDA tarafindan genetik sebepli obezite i¢in
onaylanmis ilaglardan birisidir. Cocuklarda ve
yetiskin hastalarda kullanilir. Leptinin enjekte
edilebilen rekombinant formudur. Leptin
geninde mutasyon olup leptin eksikligi olan

konjenital  jeneralize lipodistrofisi  olan
kisilerde kullanilir ve metabolik diizelme
saglar (3, 9, 16). Hiperglisemi ve
hipertriglisemiyi tyilestirir, hepatik
yaglanmay1 azaltir (3). Ciddi kilo kaybu,

hiperfajide  belirgin iyilesme ve aglk
derecesinde azalma ortaya c¢ikarir (9).
Metreleptine  karst antikor  olusumu

metreleptin ile tedavi siirecinde kilo alimia
ve efikasite kaybina neden olabilir. Bu yiizden
metreleptin konjenital leptin eksikligi olan
obezite disinda kontrendikedir.

En yaygin yan etkileri ise bas agrnsi,
hipoglisemi, kilo kayb1 ve karin agrisidir (3).

9-Setmelanotid (RM-493)

Metreleptin gibi FDA tarafindan genetik
sebepli obezite tedavisi icin onaylanmig
ilaglardan birisidir. Setmelanotid, o-MSH’ nin
8 aminoasitli siklik peptid yapisinda
analogudur. Endojen MC4R ligandidir (17).
POMC, leptin reseptorii (LEPR) wve
prohormon konvertaz 1 (PCSK1) genlerinde
mutasyon oldugunda ve Prader- Willi
sendromu, Bardet-Biedl sendromu, Alstrom
sendromu olan obez hastalarda kullanilir (3,
16). Beyindeki  melanokortin  reseptor
agonistleri gida alimini, toklugu diizenlemeye
yardimc1 olur ve insiilin duyarliliginmi etkiler
(3). MC4R yolag setmelanotid ile direkt
aktive olarak aclik hissini azaltir. Enerji
allmm azaltarak ve enerji tiketimini
arttirarak kilo kaybi saglar (17).

Yan etkileri ag1z kurulugu, enjeksiyon yerinde
lokalize cilt indurasyonu ve neviislerde
koyulagmadir (9).

B- Obezitede Tedavisinde Arastirillan Diger
Secenekler

1-Semaglutid

Halihazirda kullanilmakta olan GLP-1R
agonisti liraglutide gore daha uzun Smiirlii ve
en yeni GLP-1R agonistidir. Yakin zamanda
Avrupa, Japonya ve Kuzey Amerika’da tip 2
diyabet i¢in kullanim onayr almustir.
Semaglutid haftada bir kullanilabildigi icin
uzun doénemde kullanim kolayligi saglayarak
tercih sebebi olabilir. Obez yetiskinlerde kan
sekeri, HbAlc seviyelerini diizenler. Enerji
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alimim azaltarak ve toklugu arttirarak belirgin
kilo kayb1 saglar. Bu nedenle tedavide umut
vadetmektedir (3, 18, 19).

Semaglutid yan etki profili olarak diger GLP-
1 agonistlerine benzer. Hipoglisemik yan
etkisi azdir. En yaygin yan etkileri bulanti,
gazdir (3).

2-Oksitosin

Oksitosin  hipotalamus tarafindan {iretilen
salgilanmak {izere hipofizde depolanan bir
hormondur. Ayn1 zamanda over, testis, timus,
bobrek ve kalp dahil olmak {izere c¢esitli
periferik organlarda da sentezlenebilmektedir
(20). Overektomize edilmis sig¢anlarla
yapilmig bir calismada oksitosin
enjeksiyonunun besin aliminda azalma, kilo
kayb1 sagladigi gosterilmistir. Ayn1 zamanda
viseral ve subkutan yag kiitlesinde ve adiposit
boyutunda azalma saglamistir (21).
Oksitosinin haz yolaklart ve homeostatik
yolaklar iizerinden gida titketimini
diizenlemesinin disinda periferde insiilin
rezistansinda iyilesme, lipoliz ve yag asidi

oksidasyonu  iizerinde  etkili  oldugu
goriilmiistiir (22, 23).

Kronik kullanimda kardiyovaskiiler yan
etkiler ve hiponatremi riski agisindan

degerlendirilmesi gerekir. Daha nadir olarak
bas agrist ve mide bulantisina neden olabilir
(23).

3-Bromokriptin

Bromokriptin, Amerika’da FDA tarafindan
glukoz tolerans1 ve insiilin sensitivitesi
iizerindeki olumlu etkilerinden dolay: tip 2
diyabet tedavisi i¢in onaylanmig dopamin 2
reseptor agonistidir (24). Santral = sinir
sisteminde mezolimbik ve hipotalamik
dopaminerjik sinyalleri modiile ederek kilo
iizerinde etkili olur (25). Bununla birlikte
periferik dokularda dopamin, insiiline duyarh
dokularda glikoz alimimi ve yag dokusunda
lipit metabolizmasini dogrudan modiile ettigi
icin de kilo kayb1 saglayabilir (26).
Bromokripin uygulamasinin serum leptin
seviyelerini diiglirmesi ve leptin rezistansinda
iyilesme saglamasi, bromokriptinin obezite
tedavisi  i¢gin  bir  segeneck  olmasimni
saglamaktadir (27).

4-Resveratrol

Resveratrol iizerinde en ¢ok calisimig olan
polifenolik  bilesiklerden birisidir. ~ Anti
inflamatuar, yaslanma karsiti, kansere karsi
koruyucu, kardiyovaskiiler sistem {izerinde
olumlu  etkilerinin  yaninda  hiicresel
fonksiyonlari ve genel metabolik saglig:
iyilestirme  gibi  obezite igin  fayda
saglayabilecek etkileri ile de ©On plana
cikmaktadir (28). Leptin reseptorii geninde
mutasyon olan genetik spontan tip 2 diyabet
hastas1 db/db farelerle yapilan bir ¢alismada
10 hafta %0,4 oraninda resveratrol iceren
diyet ile beslenme sonucu BAT aktivasyonu

ve beyaz yag dokusunun (WAT)
kahverengilesmesinde artigla glikoz
homeostazin1 1iyilestirici etki goriilmiistiir

(29). Ayrica, resveratrol, "bagirsak florasi yag
dokusu"(gut microbiota adipose tissue) aksini
diizenleyerek enerji tiiketimini artirir. Glikoz
ve lipit metabolizmasini diizenler. Bu sayede
bagirsak florasinin bilesimini diizenleyebilir
(30). Tiim bu etkiler gz oniine alindiginda
resveratrol obezite tedavisi i¢in etkili olabilir.

5-f3 adrenerjik reseptor agonistleri

B3-adrenoseptorler, insanlarda WAT ve
BAT’ta iskelet kasinda eksprese edilir. Enerji
ve glukoz homeostazinin saglanmasinda rol
oynarlar. Bs;-adrenerjik reseptor agonistleri ise
subkutan WAT ve oOzellikle BAT’ta yogun
olarak bulunan, termojenezde etkili olan
ayristirici protein-1(UCP1)’in gen
ekspresyonunu arttirarak termojenik ve insiilin
duyarlastirict etkinlik gosterirler (11, 31, 32).
Subkutan ve epididimal beyaz yag dokusunu
azalmasini saglarlar. Ayrica diyabetik hayvan
modellerinde hiperglisemiyi belirgin sekilde
iyilestirdikleri gosterilmistir (11).

Bs.adrenerjik reseptor agonisti ilaglardan
bazilar1 (L-796,568) insan ¢aligmalarinda
basarisiz olmustur, ancak yeni bir Bs.
adrenerjik reseptor agonisti olan mirabegron
insanlarda BAT termojenezini ve istirahatteki

metabolik hizi arttirdigi  igin obezitede
potansiyel  bir  terapdtik  ajan  olarak
goriilmektedir (11).

6-Velneperit

Noropeptit Y (NP Y) giiclii bir oreksijenik
peptitdir.  Etkilerinin hipotalamik NP Y
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reseptorleri iizerinden gosterir. Besin alimini
arttirir ve enerji tilketimini azaltir. Velneperit
(8-2367) ise NP Y reseptorlerinin, Y5
reseptdr alt tipinin antagonistidir. Istah
azaltarak ve tokluk hissi saglayarak
beslenmeyi kontrol eder. Faz 2 Kklinik
calismalarda velneperit ortalama bir kilo
kaybr saglamistir (33). Fakat kilo kaybi
saglamada yetersiz kalmasindan dolay1 klinik
deneyler sonlandirilmistir (34).

7-Davalintide (AC2307)

Amilin, pankreasta p hiicrelerinden insiilin ile
birlikte salgilanan bir hormondur. Besin
alimini azaltir, gastrik bosalmay1 yavaslatir ve
postprandiyal glukagon sekresyonunu azaltir
(35). Area postrema iizerinden SSS’ye
ulasarak santral olarak beslenme kontroliinde
de etkili olur. Amilin, oreksijenik
noropeptidlerin  ekspresyonunu  azaltarak
enerji homeostazinda etkili olur. Insanlarda
amilin reseptor subtipleri, kalsitonin reseptorii
ve reseptdr aktivitesini modifiye eden
proteinlerle kompleks halindedir (3).

Amilin mimetik peptid olan davalintidin
(AC2307) hayvan calismalarinda gida alimim
ve vicut agirligmi azalttigt ve metabolik
aktiviteyi arttirdigr gosterilmistir (3). Obez ve
yiiksek kilolu bireylerde subkutan davalintide
ve plasebonun kilo degistirici etkisinin
karsilastirildigt  faz 2 calismasi  ise
tamamlanmigtir (36). Ancak klinik ¢aligmalar
sonucu beklenen etki goriilmedigi i¢in etkileri
arttirmak i¢in amilin reseporleri ve kalsitonin
reseptorlerinin iligkisi g0z oniinde
bulundurularak kombinasyon seceneklerine
yonlenilmistir (37).

8-Glukoz-bagiml insiilinotropik polipeptid
(GIP) analoglar

Gastrik inhibitdr peptit olarak da adlandirilan
glukoz bagimli insulinotropik polipeptid, ince
bagirsakta entero endokrin K hiicreleri
tarafindan salgilanir. Pankreastaki B hiicreleri
iizerindeki GIP reseptorlerine direkt etki
ederek insiilin salimimini uyarir (38).

Deneysel hayvan calismalarinda
obez/diyabetik kemirgenlerde GIP reseptdr
agonizmas! ve antagonizmasnin her ikisinin

de glisemik kontrolii iyilestirdigi goriilmiistiir.
Ayn1 zamanda insanlarda ve hayvanlarda GIP
reseptor aktivasyonu ve inhibisyonu farklilik
gostermektedir (39).

GIP etkinligindeki farkliliklar ve tip 2
diyabetli kisilerde GIP’in insiilinotropik
etkisinin zayiflamasindan dolay1 obeziteye
kars1 tedavi yaklasgimlarinda GIP/GLP-1
reseptorleri  dual agonistleri  kullanimina
yonlenilmistir. Bu sayede GLP-1R
agonistlerinin kullaniminda simirlayict olan
gastrointestinal yan etkiler azalabilir ve
terapotik etkinlik iyilesebilir (40).

9-Beloranib

Beloranib, dogal bir kimyasal bilesik olan
fumagillinin bir analogudur. Kanser tedavisi
icin anjiogenez inhibitdrii olarak tiretilmistir
(3). Metionin aminopeptidaz-2 (MetAP2)
inhibisyonu yaparak etki eder. MetAP2
inhibisyonu ile yag biyosentezi azalir, yag
oksidasyonu ve lipoliz artar (41). Obez
hayvan modellerinde beloranib ile besin
aliminin azaldigy, kilo kaybi saglandig1 ve yag
kiitlesini azalttig1 gosterilmistir (42). Faz 2
klinik ¢alismalarda ise doza baglh kilo kaybi
gozlemlenmistir. Buna bagli olarak bel ve
kalca ¢evresinde de azalma gozlemlenmistir.
Kolesterol, C- reaktif protein seviyelerinde ve
sistolik kan basincinda iyilesmeler
saglanmistir  (41). Ancak  Prader-Willi
sendromuna bagli obezitede beloranib faz 3
klinik ¢alismalar1 2 hastada pulmoner emboli
nedeniyle 6liim meydana gelmesinden dolay1
durmustur (3, 43).

10-Tesofensin

Tesofensin, yeni triple monoamin geri-alim
inhibitoriidiir. DA, NA ve serotonin geri-
altmini inhibe eder (44). Diyete bagli obez
olan sicanlarla yapilmis bir ¢alismada istahta
ve besin aliminda azalma sonucu kilo kayb1
gozlemlenmistir. Bu etki altindaki mekanizma
ise al adrenoreseptorler ve dopamin 1
reseptorlerinin indirekt olarak uyarilmasidir
(45, 46). Ayn1 zamanda tesofensin toplam yag
kiitlesinde ve plazma kolesterol seviyelerinde
diistis de saglamistir (47).
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Bir klinik calismada ise tesofensin ile lipit
oksidasyonunda artis oldugu goriilmiistiir.
Toplam enerji tiiketiminde bir degisiklik

saptanmamasina ragmen, uykudaki enerji
tiketimi  anlamli  olarak daha fazla
bulunmustur. Bu sonuglar  tesofensinin

metabolik hizda kiiciik bir artisla birlikte besin

alimini  azaltarak kilo kaybi sagladigim
desteklemektedir (48).
Sempatomimetik etkinliginden dolay1

istenmeyen yan etkiler i¢in metoprolol ile
kombine kullanimi a¢isindan Prader-Willi
sendromu ve hipotalamik yaralanmaya bagh

obezitede @ Faz 2  klinik  ¢alismalar
yapilmaktadir (36).
C- Anti-Obezite Asilar1 (Ghrelin, Gip,

Somatostatin, Adiposit, Adenovirus 36)

Asilama; obezite  tedavisinde  ve
Onlenmesinde alternatif bir yaklagimdir. As1
gelistirmede Oncelikli hedef istahi stimiile
eden ghrelin, somatostatin gibi peptitleri
baskilamaya veya besin absorbsiyonunu
engellemeye yoneliktir.

Ghrelin asis1 diyete bagli obez farelerde enerji
tiikketimini arttirmig ve viseral ve subkutan yag
dokusunda azalma saglamistir (49).

Siganlarda GIP asilamasi sonucunda diyete
bagli obeziteye karsi koruma saglanmustir.
Bazal metabolik hizdaki artisa bagli olarak
enerji tiketimi artmis ve yag birikimi
azalmistir. Otoimmun reaksiyon gelisimi
olmamasi da olumlu bir sonugtur (50).

Diyete bagli obez farelerle yapilmig
somatostatin  asis1  c¢alismasinda  besin
tilketiminde degisiklik olmadan kilo kaybi
gozlemlenmistir (51).

Obezite asir1 yag birikimi ve yag doku
disfonksiyonu ile iligkili bir hastalik oldugu
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