ISSN 1305 - 4953
e-ISSN 2587 - 1579

0SMANGAZ
TIP DERGIS|

Osmangazi Journal of Medicine

Cilt/Vol 45 Sayi/Issue 5 Eylil/September 2023

Eskisehir Osmangazi University Publications




OSMANGAZI TIP DERGISI

OSMANGAZI JOURNAL OF MEDICINE

Sahibi (Dekan )
Prof. Dr. Atilla Ozcan Ozdemir

Sorumlu Miidiir (Dekan)
Prof. Dr. Atilla Ozcan Ozdemir

Editor
Do¢.Dr. Pinar YILDIZ

Editor Yardimcilar:
Dog.Dr.Eray ATALAY Dr.Ogr.Uyesi Fazma Nazli DURMAZ CELIK

Dil Editorii
Dog.Dr.Bilgin KAYGISIZ

Biyoistatistik Editorii
Prof.Dr.Ertugrul COLAK

Yayin Kurulu

Prof.Dr.Ertugrul COLAK
Doc¢.Dr.M. Fatih ONSUZ
Do¢.Dr. Aslh KAVAZ TUFAN
Doc¢.Dr.Yavuz Vehbi TOKGOZ
Dog¢.Dr.Mehmet Ozgiir PINARBASLI
Dog¢.Dr.Mustafa Emin CANAKCI
Dog¢.Dr.Elif GUNDOGDU
Dog¢.Dr.Muhammet DURAL
Dog.Dr.Bilgin KAYGISIZ
Dog.Dr.Hilal KAYA ERDOGAN
Dr.Ogr.Uyesi Evin KOCATURK
Dr.Ogr.Uyesi Emel TEKIN
Dr.Ogr.Uyesi Ata OZEN
Dr.Ogr.Uyesi Ebru
ERZURUMLUOGLU
Dr.Ogr.Uyesi Hasip KAHRAMAN
Dr.Ogr.Uyesi Ebru KARAKOC
Dr.Ogr.Uyesi Imran Gokgen
YILMAZ KARAMAN
Ogr.Gor.Dr.Burcu ORTANCA



Prof.Dr.Armagan
INCESULU,Eskisehir, Tiirkiye
Prof.Dr.Cemal CINGI,
Eskisehir, Tiirkiye

Dog.Dr. Demet ILHAN
ALGIN,Eskisehir, Tiirkiye
Dog¢.Dr.Dilek CEYHAN,
Eskisehir, Tiirkiye
Dog.Dr.Fatih YASAR,
Eskisehir, Tiirkiye
Dog¢.Dr.Hilal KAYA
ERDOGAN,Eskisehir, Tiirkiye
Prof.Dr.Ilknur AK
SiVRiKOZ,ESki§ehir,Tiirkiye
Dog. Dr. Muhammed
DURAL,Eskisehir, Tiirkiye
Prof. Dr. Nurdan ACAR,
Eskisehir, Tiirkiye
Prof.Dr.Selguk
DISIBEYAZ,Eskisehir, Tiirkiye
Do¢.Dr. M. Surhan ARDA,
Eskisehir, Tiirkiye
Dog.Dr.Tufan OGE,
Eskisehir, Tiirkiye

Aida HASANOVIC, Bosnia and
Herzegovina.

Andras ARATO, Budapest.

Banu ARIN, USA.

Eda CENGIZ, USA.

[hsan SOLAROGLU,Istanbul, Tiirkiye
Miguel A. VALDOVINOS, Mexico.

Soner SAHiN, MD, Istanbul, Tiirkiye

Danisma Kurulu

Dog.Dr.Bilgin
KAYGISIZ,Eskisehir, Tiirkiye
Prof.Dr.Ciineyt
CALISIR,Eskisehir, Tiirkiye
Prof.Dr.Didem
ARSLANTAS,Eskisehir, Tiirkiye
Dr.Ogr.Uyesi.Emre

OZKARA Eskisehir, Tiirkiye
Prof. Dr.Giilcan GULEC,
Eskisehir, Tiirkiye
Dog.Dr.Hiiseyin Haluk
GURSOY,ESki§ehir,Tﬁrkiye
Dog.Dr.Merih OZGEN,
Eskisehir, Tiirkiye
Dog¢.Dr.Nazife Sule Yasar
BILGE,Eskisehir, Tiirkiye
Prof.Dr.Nurettin
ERBEN,Eskisehir, Tiirkiye
Prof.Dr.Sevilhan
ARTAN,Eskisehir, Tiirkiye
Dr.Ogr.Uyesi Tuba
ERDOGAN,Eskigehir, Tiirkiye
Dr.Ogr.Uyesi Zeynep KUSKU
KIRAZ,Eskisehir, Tiirkiye

Aldo MARUY-SAITO, Peru.

Annalisa PASSARIELLO , Naples, Italy.
Doruk ERKAN, USA.

Evrim METCALFE, Istanbul, Tiirkiye
Kapil SUGAND, United Kingdom
Nicholas de KLERK, Australia.

Yusuf YAZICI, New york USA.

Prof. Dr. Aida Kulo Cesic

Medical Faculty, Department of
Clinical Pharmacology and Toxicology

University of Sarajevo Bosnia and
Herzegovina



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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Research Article / Arastirma Makalesi
Kv7.1-7.5 Kanallarinin Sigan Torasik Aortundaki Apela Kaynakli Vasorelaksasyondaki
Rolu

The Role of Kv7.1-7.5 Channels in Apela-induced Vasorelaxation in the Rat Thoracic Aorta

Serdar Sahintiirk

Bursa Uludag Universitesi T1p Fakiiltesi Fizyoloji Anabilim Dali, Bursa, Tiirkiye

Ozet: Apela yeni kesfedilen bir hormonal peptiddir. Bu galisma, Apela'nin damar gevsetici etkilerinde Kv7.1-7.5 kanallarmimn
roliinii sigan torasik aort modelinde aragtirmayi amagladi. Erkek Wistar Albino siganlardan izole edilen 4 mm’lik torasik aort
halkalar1 izole doku banyosu sistemindeki banyo haznelerine yerlestirildi. Dinlenim durumundaki gerim seviyesi 1 gram olarak
ayarlandi. 90 dakikalik dengelenme periyodundan sonra, torasik aort halkalar: fenilefrin veya potasyum kloriir ile kasildi. Stabil bir
kasilma saglandiktan sonra torasik aort halkalarina kiimiilatif olarak Apela (10°-10° M) uygulandi. Apela'nin etki mekanizmalarmi
ortaya koymak igin, belirtilen deney protokolii, segici Kv7.1-7.5 kanal blokérii (XE-991; 30 uM) varliginda tekrarlandi. Apela,
konsantrasyona bagli olarak anlamli diizeyde damar gevsetici etki gosterdi (p<0,001). Apela'nin damar gevsetici etkisi endotelin
¢ikarilmasindan sonra biiyiik 6lgiide korundu. Apela'nin vazodilator etki seviyesi saglam veya ¢ikarilmig endoteli olan sigan torasik
aort halkalarina segici Kv7.1-7.5 kanal blokeri XE-991 uygulanmasindan sonra istatistiksel olarak anlamli 6lgiide azaldi (p<0,001).
Sonug olarak, Kv7.1-7.5 kanallar1 Apela'nin damar gevsetici etki mekanizmalarina katkida bulunmaktadir.

Anahtar Kelimeler: Apela, Endotel, Potasyum, Vazodilatasyon

Abstract: Apela is a recently discovered hormonal peptide. This study aimed to investigate the roles of Kv7.1-7.5 channels in the
vasorelaxant effects of Apela in a rat thoracic aortic model. The 4 mm thoracic aortic rings isolated from the male Wistar Albino
rats were placed in the bath chambers in the isolated tissue bath system. The resting tension level was adjusted to 1 gram. After the
90 min equilibration period, the thoracic aortic rings were contracted with phenylephrine or potassium chloride. Once a stable
contraction was achieved, Apela (10™°-10° M) was administered cumulatively to the thoracic aortic rings. To reveal the mechanisms
of action of Apela, the specified experimental protocol was repeated in the presence of the selective Kv7.1-7.5 channel blocker (XE-
991; 30 uM). Apela showed a significant vasodilatory effect in a concentration-dependent manner (p<0.001). The vasorelaxant
effect of Apela was largely preserved after the removal of the endothelium. Apela’s vasodilatory effect level was statistically
significantly reduced (p<0.001) after administration of the selective Kv7.1-7.5 channel blocker XE-991 in the thoracic aortic rings
of rats with intact or denuded endothelium. In conclusion, Kv7.1-7.5 channels contribute to the vasorelaxant effect mechanisms of
Apela.

Keywords: Apela, Endothelium, Potassium, Vasodilation
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1. Giris
Apela (Elabela/Toddler), yakin zamanda
Chng ve ark. tarafindan kesfedilen bir
hormonal peptiddir (1). Orijinal olarak

kesfedilen APJ ligandi olan Apelin'den sonra
kesfedilen ikinci Apelin Reseptorii (APJ)
ligandidir. Cok giiclii bir pozitif inotropik
etkiye sahip olan Apela, vazodilatatdr ve
antihipertansif ~ ozellikler — gosterir.  Son
calismalar, bu Onemli etkileri nedeniyle
Apela'nin birgok kardiyovaskiiler hastalikta,
Ozellikle kalp yetmezligi ve  artmis
vazoreaktivite ile iliskili olarak hipertansif
hastaliklarda 6nemli bir terapotik potansiyele
sahip oldugunu diisiindiirmektedir (2-4).

Potasyum (K*) kanallarinin farkl1 alt tiplerinin
oldugu ve bunlardan en az bes tanesinin
vaskiiler diiz kas hiicrelerinde ifade edildigi
bilinmektedir. Bu kanallarin  baslicalar1
kalsiyum (Ca”) ile aktiflenen K* (Kc,), igeri
dogrultucu K* (Kir), ATP'ye duyarli K"
(Kap), iki porlu K" (Ky) ve voltaj kapih K*
(Kv)  kanallaridir.  Vaskiiler diiz kas
hiicrelerindeki  potasyum kanallarmin en
biiyiik alt grubu Kv kanallaridir ve bu kanallar
kardiyovaskiiler sistemde yaygin bir ifadeye
sahiptir. Bu K* kanallarinmn, cesitli kan
damarlarinda  istirahat  halindeki  zar
potansiyelini ve vaskiiler tonusu modiile ettigi
ileri siiriilmektedir (5). Kv kanallarinin damar

tonusunun  diizenlenmesinde ¢ok 6nemli
katkis1 oldugu bilinmektedir. Kv kanallarinin
sayisal, yapisal ve fonksiyonel

degisikliklerinin kardiyak aritmi, koroner kalp
hastaligi, hipertansiyon ve diyabet gibi
patofizyolojik durumlarla iligkili olabilecegi
diistiniilmektedir. KCNQI1-5 geni tarafindan
kodlanan Kv7.1-7.5 kanallari, potasyum
kanallar1 arasinda 6zel bir 6neme sahiptir. Bu
kanallar, dinlenim membran potansiyelinin
diizenlenmesinde kritik bir rol oynamaktadir.
Bu nedenle, bu kanallarin kan damarlarindaki
tonusun diizenlenmesine katkisi ¢ok 6nemlidir
(6-8). Kv7 kanallar1 fare, sican ve insan gibi
cesitli tiirlerin vaskiiler sisteminde ifade
edilmektedir (9-11). Literatiirdeki ¢alismalar,
Kv7 kanallarinin serebral, renal ve koroner
arterler dahil olmak tizere g¢esitli damar
yataklarindaki ~ tonusun  diizenlenmesinde
o6nemli bir role sahip oldugunu goéstermistir
(12-14). Ayrica Kv7 kanallari, normotansif
hayvanlardan elde edilen c¢esitli kan damari
orneklerinde vaskiiler diiz kas kasilma

fonksiyonlarimin etkili diizenleyicileri olarak
islev gormektedir (15). Ozellikle, vaskiiler
diiz kas hiicrelerinde Kv7.1-7.5 kanallarinin
ekspresyonu baskindir (16). Bu nedenle, bu
caligmada Kv7.1-7.5 kanallarinin Apela'nin
sican torasik aortundaki damar gevsetici
etkisine katkida bulunup bulunmadigi ve bu
etkidle endotelin rol alip almadig
aragtirilmustir.

2. Gere¢ ve Yontem
Etik Onay ve Calisma Hayvanlar:

Bu c¢alisma icin Bursa Uludag Universitesi
Hayvan Deneyleri Yerel Etik Kurulu’ndan
onay alindi (Tarih: 28.09.2021; Sayi: 2021-
12/08). Deneylerde, Bursa Uludag
Universitesi Deney Hayvanlar1 Yetistirme
Uygulama ve Arastirma Merkezi’nden temin
edilen Wistar Albino erkek siganlar (250-300
gram, 12 haftalik, n = 10) kullanildi. Deney
hayvanlarinin bakimi ve barindirilmasi ulusal
ve uluslararasi rehberlere uygun olarak
saglandi. Sicanlar, diizenli olarak
havalandirilan, sicakligi 22 °C’de sabit tutulan
ve nem orani % 40-55 olan odalarda kontrollii
aydinlatma (12 saat aydinlik ve 12 saat
karanlik, sabah 07.00'de isiklar acik)
saglanarak barindirildi. Siganlarin  musluk
suyuna ve standart kemirgen yemine serbestge
erismesine izin verildi. Deneyler, Bursa
Uludag Universitesi Tip Fakiiltesi Fizyoloji
Anabilim Dali Kardiyovaskiiler Fizyoloji
Laboratuvari’nda gergeklestirildi.

Izole Doku Banyosu Deneyleri

Sicanlar anestezi uygulamaksizin dekapite
edildi. Torakoabdominal bolgeleri dikkatli bir
sekilde acilan siganlarin torasik aortlar
nazik¢e cikarildi. Eksize edilen torasik aort
dokulari, soguk Krebs soliisyonu (mM
cinsinden: 2,5 CaCl, - 2H,0, 1,2 KH,P0,, 11
CeH:05 - H,0, 25 NaHCO0;, 4.8 KCI, 1.2
MgS0, 7H,0, 118 NaCl) igeren Petri
kaplarma yerlestirildi. Torasik aortlarin ¢evre
yag dokusu ve bag dokusu dikkatlice
temizlendi. Temizleme isleminden sonra 4
mm uzunlugunda damar halkalar1 hazirlandi.
Elde edilen esit uzunlukta torasik aort
halkalar1 4 kanalli izole doku banyosu
sistemindeki (MAY 10BS99, Commat Ltd.,
Ankara, Tirkiye) ¢ift ¢eperli cam banyo
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haznelerine yerlestirildi. Bu islem igin cerrahi
iplikler ve c¢elik aski aparatlart kullanildi.
Rezervuarlar ve banyo hazneleri Krebs
soliisyonu ile dolduruldu. Sicak distile su,
termosirkiilator ~ kullanilarak  ¢ift  ¢eperli
sistemde siirekli olarak sirkiile edildi. Bu
sekilde banyo haznelerindeki doku ile temas
halinde olan Krebs soliisyonunun sicakligi 37
°C'de sabit tutuldu. Banyo haznelerindeki
Krebs soliisyonu, % 95 O,-% 5 CO, gaz
karigimi ile slirekli olarak gazlandirildi.
Boylece, sistemdeki pH 7,4'te sabit tutuldu.
Vaskiiler halkalarin gerimi ilk 30 dakikadan
sonra 1 grama ayarlandi. Dokularla temas
halindeki Krebs soliisyonu her 10 dakikada bir
yenilendi. Bu iglem dengelenme periyodu
boyunca (90 dakika) devam etti. Boylece
dokularm beslenmesi ve metabolik atiklarin
uzaklastirilmasi saglandi. Dengeleme
periyodundan sonra, damar kasilmasini
uyarmak i¢in fenilefrin (10° M) veya
potasyum kloriir (KCI; 60 mM) kullanildi.
Apela (10™°-10° M), damar gerimi plato
fazinda stabil hale geldiginde wuygulandi.
Kontrol grubunda Apela yerine esit hacimde
distile su  kullanildi.  Apelanin  etki
mekanizmalarimi belirlemek i¢in Kv7.1-7.5
kanal blokeri XE-991 (30 uM) ile 30
dakikalik inkiibasyon uygulandi. Daha sonra,
fenilefrin (10° M) ile onceden kasilmis
vaskiiler halkalara, plato fazinda, kiimiilatif
olarak Apela (10°-10° M) uygulandi. Ayn
bir deney setinde damarlar fenilefrin ile
uyarilmaksizm ~ Apela  (10°-10° M)
uygulanarak bazal damar tonusu iizerindeki
Apela ile wuyarilan fonksiyonel etkiler
arastirildi.

Damar halkalarindaki gerim degisimlerini
belirlemek i¢cin izometrik kuvvet
transdiiserleri  (SS12LA force transducer,
BIOPAC Systems, Inc. Aero Camino, ABD)
kullanildi. Ortaya ¢ikan vaskiler gerim
degisiklikleri bilgisayar yazilimi (BIOPAC
MP36, Santa Barbara, CA, ABD) araciligiyla
kaydedildi. 10°® M fenilefrin ile olusturulan
plato faz gerim degeri % 100 olarak kabul
edildi. 10™°-10° M Apela uygulamasinin
torasik aort halkalarinda olusturdugu damar
gerim degisiklikleri bu deger {izerinden
hesaplandi.

Endotel biitiinliigiiniin kontrolii fenilefrin (107
M) ile dnceden kasilmis damarlarin asetilkolin

(10° M) ile gevsetilmesiyle yapildu.
Asetilkoline yanit olarak % 80'den daha
biiyiik bir gevseme tepkisine sahip damarlarin
endoteli saglam (E+) olarak kabul edildi. Bazi
deney gruplarinda endoteli ¢ikarilmig damar
halkalar1 kullanildi. Bu amagcla torasik aort
halkalarinin i¢ yiizeyi bir kiirdan ile hafifce
ovuldu. Bu vaskiiler halkalar daha sonra
fenilefrin (10° M) ile kasild1. Asetilkolin (107
M) ile elde edilen gevseme yanitinin % 10'dan
az olmast endotelin saglam olmadigini (E-)
gosterdi. Bu calismadaki tiim deneysel
islemler daha onceki calismalarda agiklandig:
gibi yapildi (15,17).

Tlaglar

Apela (Elabela-32), Tocris'ten (Abingdon,
Birlesik  Krallik) temin edildi. Diger
kimyasallar ve ilaglar Sigma Aldrich'ten (St
Louis, MO, ABD) sati alindi. Apela (10™-
10° M), fenilefrin (10° M), KCI (60 mM),
asetilkolin (10° M) ve XE-991 (30 uM)
dozlar1 literatiire gore belirlendi. (15,17,18).
llaglar kullamim talimatlar1 dikkate alinarak
hazirlandi. Apela, fenilefrin ve asetilkolin
distile suda ¢ozildii. XE-991 (Kv7.1-7.5 kanal
bloker) DMSO igerisinde ¢oziildi. Krebs
soliisyonundaki nihai DMSO konsantrasyonu
% 0,1'1 gegmedi. Belirtilen konsantrasyondaki
DMSO, torasik aort halkalarmmin kasilmasini
veya gevsemesini anlamli olarak etkilemedi.

Istatistiksel analiz

Calismanin basinda GPower 3.1 ile gig
analizi yapilmis ve Orneklem biiytlikligi
hesaplandi. Elde edilen verilerin istatistiksel
analizinde SPSS v.23.0 paket programi (SPSS
Inc., Chicago, IL, 10 USA) kullanildi. Veriler
ortalama =+ standart sapma olarak ifade edildi.
Apela ile uyarilan vaskiiler gevseme yanitlari,
fenilefrin  (10° M) kaynakli plato fazi
kasilmasinin yiizdesi olarak ifade edildi.
[statistiksel analiz icin one way ANOVA testi
kullanildi. Post hoc test olarak Bonferroni
testi tercih edildi.

3.Bulgular

Apela'nin sican torasik aort halkalarindaki
bazal gerim iizerindeki etkisi ve fenilefrin ile
kasumug damarlardaki vazorelaksan etkisi
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Apela (10™°-10° M) bazal gerim degerleri
iizerinde istatistiksel olarak anlamli bir
degisiklige neden olmadi (p = 1,000) (Sekil
1). Apela, fenilefrin ile Onceden kasilmis
endoteli saglam sican torasik aortunda
istatistiksel olarak anlamli diizeyde damar

gevsetici  etki  gosterdi  (10°  M’lik
konsantrasyonda p = 0,000). Maksimum
gevseme seviyesi yaklasik % 60 olarak

bulundu (Sekil 2A-B). Apela'nin vazorelaksan
etki diizeyinin, KCI ile o6nceden kasilmis
endoteli saglam sican torasik aortunda biiyiik
Olciide  azaldigi  belirlendi.  Maksimum
gevseme seviyesi yaklasik % 12 olarak
belirlendi (Sekil 3). Elde edilen veriler
Apela'nin vazorelaksan etkisinde potasyum
kanal aktivasyonunun onemli bir role sahip
oldugunu diistindiirdi.

Apela'nin sican torasik aort halkalarindaki
damar gevsetici etkisinde endotelin rolii

Apela (E-) grubundaki yiizde gerim degerleri,
kontrol (E-) grubundaki yiizde gerim
degerlerine gore istatistiksel olarak anlamli
derecede  diisiik bulundu (10°  M’lik
konsantrasyonda p = 0,000). Vaskiiler
endotelin ¢ikarilmasi, Apela'nin vazorelaksan
etki seviyesini istatistiksel olarak anlamli bir
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sekilde, yaklagik % 42'ye kadar, azaltt1 (Sekil
4). Bu bulgu, Apelanin damar gevsetici
etkisinde endotel bagimli ve endotelden
bagimsiz mekanizmalarin rol oynadigini
gosterdi. Bununla birlikte, Apela'nin damar
gevsetici etki seviyesi, endotelin
cikarilmasindan sonra biiyiik 6l¢iide korundu.
Bu nedenle, Apela kaynakli vaskiiler
gevsemede endotelden bagimsiz
mekanizmalarin roliiniin, endotel bagiml
mekanizmalara kiyasla daha yiiksek oldugu
diistintildii.

Apela'nin damar gevsetici etki
mekanizmasinda Kv7 kanallarimin katkist

XE-991+Apela (E+ ve E-) gruplarindaki
yiizde gerim degerleri, vehicle
(DMSO+Apela) (E+ ve E-) gruplarindaki
yiizde gerim degerlerine gore istatistiksel
olarak anlamli derecede yiiksek bulundu (10
M’lik konsantrasyonda (p = 0,000). Kv7.1-7.5
kanal blokajindan sonra Apelanin sigan
torasik aortundaki vazorelaksan etki diizeyi
istatistiksel olarak anlamli derecede azaldi
(Sekil 5A-B ve Sekil 6). Bu bulgular, Kv7.1-
7.5 kanallarmin Apela'nin vaskiiler diiz kas
gevsetici etkisinde 6nemli bir rol oynadigim
gosterdi.

500 I I I I I I

KONTROL 10-10 M

APELA

10-9M
APELA

10-8 M
APELA

10-7M
APELA

10-6 M
APELA

Sekil 1. Apela’nin bazal damar gerimi iizerindeki etkisi. Veriler damar geriminin orjinal degerleridir ve
ortalama + standart sapma olarak ifade edilmistir. Her grupta n = 8.
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Sekil 2. A. Fenilefrin ile 6nceden kasilmis endoteli saglam (E+) sican torasik aort halkalarinda Apela kaynakli
vazorelaksan aktivite. Apela (E+) grubunda yiizde gerim degerleri kontrol (E+) grubuna gére anlamli olarak diigiik
bulundu. Veriler fenilefrin kaynakli plato faz geriminin yiizdesi olarak ortalama + standart sapma olarak ifade edildi.
Her gruptan = 8.*: p<0,01. *: p < 0,001. B. Orijinal trase.
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Sekil 3: Potasyum kloriir (KCl) ile dnceden kasilmis endoteli saglam (E+) sican torasik aort halkalarinda Apela
kaynakli vazorelaksan aktivite. Apela'nin vazorelaksan etki seviyesi, KCl ile dnceden kasilmis endoteli saglam sican
torasik aortunda biiyiik 6l¢lide azalmistir. Bu bulgular potasyum kanallarinin Apela kaynakli vazorelaksan etkide rol
oynadigini gostermistir. Veriler fenilefrin kaynakli plato faz geriminin yilizdesi olarak ortalama + standart sapma
olarak ifade edildi. Her gruptan = 8. *: p < 0,05. *: p <0,001.
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Sekil 4: Fenilefrin ile 6nceden kasilmis sigan torasik aort halkalarimda endotelin ¢ikarilmasinin Apela'nin damar
gevsetici aktivitesi {lizerindeki etkisi. Apela (E-) grubundaki yiizde gerim degerleri kontrol (E-) grubuna gore
istatistiksel olarak anlamli derecede yiiksek bulundu. Veriler fenilefrin kaynakli plato geriminin yiizdesi olarak
ortalama =+ standart sapma olarak ifade edildi. Her grupta n = 8. *: p <0,001.
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Sekil 5: A. Kv7.1-7.5 kanal blokerinin, fenilefrin ile dnceden kasilmis endoteli saglam (E+)
sigan torasik aort halkalarinda Apela'nin damar gevsetici aktivitesi lizerindeki etkisi. Yilzde
gerim degerleri XE-991+Apela (E+) grubunda vehicle (DMSO+Apela) (E+) grubuna gore
anlamli olarak ytiiksek bulundu. Veriler fenilefrin kaynakli plato geriminin yiizdesi olarak
ortalama + standart sapma olarak ifade edildi. Her grupta n= 8. *: p <0,001. B. Orijinal trase.
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Kv7.1-7.5 kanal blokerinin, fenilefrin ile dnceden kasilmis endoteli ¢ikarilmig (E-) sigan torasik aort

halkalarinda Apela'nin damar gevsetici aktivitesi tizerindeki etkisi. Yiizde gerim degerleri XE-991+Apela (E-)
grubunda vehicle (DMSO+Apela) (E-) grubuna gore anlamli olarak yiiksek bulundu. Veriler, fenilefrin kaynakl plato
geriminin yiizdesi olarak ortalama + standart sapma olarak ifade edildi. Her gruptan = 8. *: p <0,001.

4. Tartisma

Apela oldukca Onemli kardiyovaskiiler
patofizyolojik ozelliklere sahip olup damar
gevsetici  ve pozitif inotropik  etkiler
sergileyen endojen bir peptiddir. Yakin
zamanda yapilan bir c¢alismada Apela'nin
vazodilatatér, = miyokard  kontraktilitesini
arttirict ve antihipertansif etki diizeylerinin
orjinal olarak kesfedilen APJ ligandi
Apelin'den daha yiiksek oldugu gdsterilmistir
(19). Perjes ve ark. (20), hiicre dist sinyalle
diizenlenen kinaz 1/2'nin (ERK 1/2)
aktivasyonunun, Apela'nin pozitif inotropik
etki mekanizmalarina katkida bulundugunu
gostermistir. Apela'nin kardiyovaskiiler sistem
iizerinde bagka yararli etkileri de vardir.
Renin-anjiyotensin sisteminin
antagonizasyonunu saglayan Apela'nin bu
etkisinin kardiyak hipertrofi ve kardiyak
fibrozis gibi birgok patolojik durumun
inhibisyonuna neden oldugu ileri siiriilmiistiir
(21). Ote yandan, Apela'min vaskiiler
fonksiyonel etkileri ve etki mekanizmalar
heniiz yeterince ¢alisiimamistir. Bu konudaki
veriler oldukca smirlidir. Cesitli ¢calismalarda,
Apelanmin periferik uygulamasinin hipotansif

bir etkiye sahip oldugu gosterilmistir. Bu
calismalardan birinde Apela ve analoglarinin
siganlarda arteriyel kan basincinmi diistirdiigi
bildirilmistir (22). Baska bir ¢alismada
Apela'nin ekzojen uygulanmasindan sonra
hipertansiyonda iyilesme gozlenmistir (23).
Son zamanlarda, esansiyel hipertansiyon
hastalarinda yapilan bir calismada, diigiik
plazma Apela seviyeleri belirlenmistir. Bu
caligmada,  hastalarin  plazma  Apela
diizeylerinin sistolik ve diyastolik kan basinci
ile negatif korelasyon gosterdigi bildirilmistir
(24). Perjes ve ark. (20) tarafindan
Langendorff  perfiize  kalp  modelinin
kullanildig1 bir ¢alismada Apela'nin siganlarda
koroner vazodilatasyona neden oldugunu
bildirmigtir. Wang ve ark. (25), Apela'nin
U46619 ile oOnceden kasilmis fare aort
halkalarinda endotel bagimli ve endotelden
bagimsiz mekanizmalarla vazorelaksasyona
neden oldugunu belirlemistir. Bu
aragtirmacilar, Apela kaynakli
vazorelaksasyon diizeyinin maksimum % 73,7
seviyesinde oldugunu gdstermistir. Ayrica,
endotelyal nitrik oksit sentaz/nitrik oksit
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(eNOS/NO) sinyal yolaginin Apela aracil
vazorelaksan etkide rol oynamadigi ve
Apela'nin  vazorelaksan etki seviyesinin
endotelin ¢ikarilmasi sonucunda yaklasik %
20 oraninda azaldigi sonucuna varmislardir.
Bu sonuglar, Apelanin damar gevsetici
etkisine endotel bagimli ve endotelden
bagimsiz mekanizmalarin aracilik ettigini
gostermektedir. Ote yandan, Apelin ile
karsilastirildiginda Apela'nin damar gevsetici
etkisinin endotelyal bagimlilik diizeyi ¢ok
daha diisiiktiir. Sunulan c¢alismada, Onceki
caligmalardan farkli olarak antihipertansif
ilaclarin gelistirilmesi i¢in gerekli 6n verilerin
elde edildigi caligsmalarda altin standart
deneysel model olarak kabul edilen sigan
torasik aort modeli kullanilmistir. Bu deneysel
modelde Apela'nin damar gevsetici etkisinin
oldukga belirgin oldugu sonucuna ulagilmistir.

10° Mk en yiiksek konsantrasyonda
Apela’nin  yaklastk % 60  oraninda
vazorelaksasyon  sagladign  gdzlenmistir.
Endotelin  ¢ikarilmasindan sonra, Apela

kaynakl1 vazorelaksasyon seviyesi yaklasik %
42'ye dismiistiir. Bu veriler, Apela'nin sigan
torasik aortunda endotel bagimhi ve
endotelden bagimsiz mekanizmalarla damar
gevsetici etki sagladigini gostermektedir.

Daha onceki caligmalarda Apelanin vaskiiler
fonksiyonel  etki  mekanizmalar1  tiim
yonleriyle ortaya konulamamigtir. Perjes ve
ark. (20), ERK 1/2 aktivasyonunun, Apela
aracili miyokardiyal kontraktil performans
artirict  etkiye dahil olmasina ragmen,
Apela’nin neden oldugu vazorelaksasyona
katkida bulunmadigimi rapor etmistir. Wang
ve ark. (25), Apelin'in vazorelaksan etkisinde
yer alan eNOS/NO sinyal yolaginin, Apela
kaynakli vazorelaksasyonda yer almadigimni
gostermistir. Apela'nin vaskiiler fonksiyonel
etki mekanizmalar1 ile 1ilgili c¢aligmalarin
yetersiz oldugu goriilmektedir. Bu nedenle,
sunulan caligmanin bir sonraki asamasinda
Apela ile uyarilan vazorelaksasyona aracilik

eden mekanizmalarin belirlenmesi
amaglanmigtir.  Bu  amagla,  vaskiiler
fonksiyonlarin  diizenlenmesindeki  kritik

o6nemi nedeni ile Kv 7.1-7.5 kanallarinin olasi
rolii aragtinlmistir. Literatlirdeki caligmalar,
potasyum kanallarmin sayisi, yapisi, gen
ekspresyonu ve aktivitesi gibi  gesitli
faktorlerin degismesi sonucu kardiyovaskiiler

patolojilerin ortaya ¢ikabilecegini
diisiindiirmektedir. Yukarida belirtilen
potasyum kanallarindaki fonksiyonel
degisikliklere pulmoner arteriyel
hipertansiyon, ateroskleroz, periferik arter
hastalig1, septik sok, diyabet, hipertansiyon ve
hiperkolesterolemi gibi bir¢ok
kardiyovaskiiler hastalik eslik edebilmektedir
(26,27). Potasyum kanallarindaki fonksiyonel
degisikliklerden sonra arteriyel diiz kas
hiicrelerinin zar potansiyellerinde anormal
degisiklikler ~meydana gelmektedir. Bu
durumun bir sonucu olarak, kan damarlarinin
tonusunda artis ve vazokonstriktif ajanlarin
neden oldugu artmis kontraktil yanit meydana
gelebilmektedir. Bu nedenle, potasyum
kanallar1 tizerinde diizenleyici etki goOsteren
yeni ajanlarin, kardiyovaskiiler ve periferik
arter hastaliklart gibi tedavisi gili¢ bir¢ok
hastalikta Oonemli bir terapotik potansiyele
sahip olabilecegi diigiiniilmektedir. Giincel
caligmalar, potasyum kanal fonksiyonlarini
diizenleyen ilaglarin sayisini arttirmayt ve
vazoreaktivite artis1 ile iliskili hastaliklarda
tedavi seceneklerini arttirmay1
amaclamaktadir.

Onceki calismalar, Kv7 kanallarinin gesitli
vazoaktif maddelerin vaskiiler fonksiyonel
etki mekanizmalarina katkida bulundugunu
ileri siirmiigtiir. Chadha ve ark. (12), sigan
mezenterik arteri, sigan pulmoner arteri ve
sigan  torasik aort Orneklerinde Kv7
kanallarinin ~ bulundugunu ve  vaskiiler
fonksiyonel etkilere katkida bulundugunu
bildirmistir. Diger bir ¢alismada, Martelli ve
ark. (28), Kv7 kanal aktivasyonunun sigan
aortunda endojen bir transmiter olan hidrojen
stlfiiriin damar gevsetici etki mekanizmasinda
yer aldigini belirlemistir. Bagka bir ¢aligsmada,
Stott ve ark. (29), sican aortunda natriiiretik
peptit  kaynakli  vazorelaksasyonda Kv7
kanallarmin  6nemli bir rol oynadigim
gostermistir.  Literatiirdeki veriler, damar
gevsetici  etkilere aracilik etmede Kv7
kanallarinin ~ Onemine isaret etmektedir.
Sunulan c¢alisma da bu dogrultuda olup,
Apelanin vaskiiler fonksiyonel etkilerinde
Kv7.1-7.5 kanallarimin ~ olast  roliine
odaklanmustir.

Vaskiiler diiz kas kasilmasi, artan hiicre igi
kalsiyumun bir sonucu olarak ortaya
cikmaktadir. Hiicre i¢i kalsiyum artist
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sonucunda aktin-miyosin etkilesimi ve gapraz
képrii  olusumu  uyarilmaktadir.  Cesitli
potasyum kanallarinin, 6zellikle voltaj kapili
potasyum kanallarinin fizyolojik aktiviteleri,
vaskiiller diiz kas hiicrelerindeki  zar
potansiyeli ve vaskiller tonusunun ana
diizenleyicileridir. Kv kanallarinin aktivitesi,
L tipi kalsiyum kanallarinin  agilip
kapanmasin1 modiile etmektedir. Bu nedenle,
Kv  kanallarmin  hiicre i¢i  kalsiyum
konsantrasyonu iizerinde Onemli bir etkisi
vardir. Kv kanallarinin  aktivasyonundan
sonra, voltaj kapili kalsiyum kanallar1 bloke
edilmektedir. Sonu¢ olarak, hiicre ici
kalsiyum akis1 azalmakta ve vaskiiler diiz kas
hiicrelerinde  hiperpolarizasyon = meydana
gelmektedir. Bunun neticesinde vaskiiler diiz
kas  gevsemektedir. Kv  kanallarinin
inhibisyonu ise ters mekanizmayi uyararak
vaskiiler diiz kasta kasilmaya neden
olmaktadir (5). Bu nedenle, g¢alismanin bu
adiminda, Kv7.1-7.5 kanallarinin  Apela
tarafindan indiiklenen konsantrasyon bagimli
vazorelaksasyon yanitlarindaki potansiyel rolii
aragtirtldi. Elde edilen bulgular, Apela'nin
vazorelaksan etki seviyesinin, 30 dakikalik
Kv7.1-7.5 kanal blokeri XE-991 inkiibasyonu
ile 6nemli 6l¢giide azaldigini ortaya koydu. Bu
bulgu, Kv7.1-7.5 kanallarinin Apela kaynakli
vazorelaksasyona aracilik ettigini
gostermektedir. XE-991'in neden oldugu bu
blokajin hem endoteli saglam hem de endoteli
¢ikarilmis damar 6rneklerinde mevcut oldugu
belirlendi. Boylece, bu c¢alisgmada Apela
kaynakli vazorelaksasyona aracilik eden
mekanizmalar hakkinda yeni ve &nemli bir
bulgu elde edilmis ve Kv7.1-7.5 kanallarinin
katkis1 belirlenmistir.

Kv7 kanallar1, kardiyovaskiiler fonksiyonlarin
ve kardiyovaskiiler dokularm
diizenlenmesinde yer alan bolgelerde bulunan
merkezi sinir sistemi ndronlarinda yaygin
olarak ifade edilmektedir. Bu nedenle, bu
kanallarin  kardiyovaskiiler patolojiler ile
iligkili oldugu diisiiniilmektedir. Bugiine kadar
yapilan caligmalarda elde edilen bulgular, Kv7
kanallarimin ~ kemirgen ve insan kan
damarlarinda meydana gelen diiz kas kasilma
mekanizmasinin =~ 6nemli  diizenleyicileri
oldugunu gostermektedir. Onceki birkag
calismanin sonuglari, Kv7 kanallarinin gesitli
kardiyovaskiiler hastaliklarla yakindan iligkili
oldugunu gostermektedir. Birkag calisma,

spontan  hipertansif ~ sicanlarin  farkli
arterlerindeki ~ Kv7  kanallarimin ~ down
regiilasyonunu bildirmistir. Jepps ve ark. (30),
Kv7 kanal aktivitesinin ve ekspresyonunun
baskilanmasinin hipertansiyon gelisimi ile

iliskili oldugunu bildirmistir. Bu
aragtirmacilar, Kv7 kanal aktivitesinin
azalmasindan  sonra, arteriyel  tonusta

hipertansiyon ile kendini gdsteren progresif
bir artisin meydana geldigini gdstermistir. Bu
nedenle, azalan Kv7 kanal aktivasyonunun
toplam periferik direncin artmasina katkida
bulundugu sonucuna varimistir. Bagka bir
calismada, Kv7 kanallarin1 hedef alan yeni
tedavi yontemlerinin pulmoner arteriyel
hipertansiyon tedavisinde onemli bir alternatif
olabilecegi belirtilmistir. Kv7 kanallarinin
pulmoner arteriyel hipertansiyon gelisiminin
baslangicinda pulmoner arter tonusunun
kontroliinde 6nemli bir role sahip oldugu 6ne
stiriilmiistiir. Cesitli hayvan tiirlerinde yapilan
daha sonraki ¢alismalar bu fikri desteklemekte
ve Kv7 kanallarin1 aktive eden ajanlarin
pulmoner arteriyel hipertansiyon gelisimini

onleyebilecegini ve hatta tersine
cevirebilecegini  gdstermektedir (16). Ote
yandan, Kv7  kanallarmin  fizyolojik

aktivitelerinde meydana gelen degisikliklerin,
kardiyovaskiiler hastaliklarin  6nemli  bir
nedeni olan diyabet ile de iliskili oldugu ileri
striilmiistiir. Diyabetik sicanlar {izerinde
yapilan bir caligmada, hiperglisemi ile sol
koroner arterdeki Kv7 kanal aktivitesi ve
ekspresyonu arasinda anlamli bir iliski oldugu
bildirilmistir.  Bu  arasgtirmacilar, Kv7
kanallarinda belirtilen degisikliklerin  bir
sonucu  olarak  sol  koroner  arterde
vazorelaksasyon yanitinda azalma meydana
geldigini ileri strmiistir (13). Tim bu
verilerin yami sira, gii¢lii pozitif inotropik,
damar gevsetici ve Kv7 kanal aktivasyonunu
uyarict Ozellikleri géz Oniine alindiginda,

Apela'nin kardiyovaskiiler hastalik
modellerinde  6nemli iyilestirici  etkiler
saglayabilecegi disiiniilmektedir.

Sonug olarak, Apela kaynakl

vazorelaksasyonda Kv7.1-7.5 kanallarmin
rolii ilk kez bu calismada gdsterilmistir. Bu
calisma, Apela'min sican torasik  aort
modelinde damar gevsetici etki sergiledigini
gostermektedir. Apela aracili vazorelaksasyon
diizeyi oldukg¢a yiiksektir. Apela'nin damar
gevsetici  etkisi, endotele bagimli ve
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Apela ile uyarilan vaskiiler gevseme

endotelden bagimsiz mekanizmalar
araciligiyla  gerceklesmektedir.  Apela'nin
damar gevsetici etkisine endotelden bagimsiz
mekanizmalarin katkisinin, endotel bagimh
mekanizmalardan ~ daha  fazla  oldugu
goriilmektedir. Kv 7.1-7.5 kanallari, endotele
bagimli ve endotelden bagimsiz kosullarda,
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Malign Melanom Tanili Hastalarda Klinikopatolojik Ozellikler Ve Notrofil-Lenfosit
Oraninin Prognostik ve Prediktif Onemi
Clinicopathological Features of Patients with Malignant Melanoma Diagnosis and Prognostic
and Predictive Importance of Neuthrophil-Lymphocyte Ratio
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Abstract: In this study, the effect of demographic, laboratory and clinicopathological parameters along with neutrophil-lymphocyte
ratio (NLR) on prognosis and survival and correlation with other parameters was researched in patients with malignant melanoma
(MM) diagnosis. In our study, 107 patients monitored for MM diagnosis in Eskisehir Osmangazi University Medical Oncology
clinic from 2010-2017 were retrospectively assessed. Age, gender, LDH level, pathological parameters, BRAF mutation status,
neutrophil-lymphocyte ratio (NLR) and the effects of these parameters on overall survival (OS) and disease-free survival (DFS) and
correlations with each other were researched. At time of diagnosis, 86% of patients were in the early stage. The dominant types
identified were cutaneous MM and nodular MM. Median NLR cut-off value was identified as 1.97. All non-cutaneous MM cases
were BRAF negative (p<0.0001). High NLR was associated with advanced stage (p=0.001), advanced age (p=0.008), ulceration
presence (p=0.011), and high mitosis count (p=0.05). High NLR (p<0.0001), high LDH level (p=0.04), increased Breslow thickness
(p=0.01), increased Clark level (p=0.01), high mitosis count (p=0.02), and lymph node (LN) involvement (p=0.04) were correlated
with significantly shorter OS durations. Cox multivariate regression analysis identified the most effective independent parameters
on OS were LN involvement (HR: 3.4, p=0.01) and high NLR (HR: 4.6, p=0.04). Nodal involvement was also identified as the most
predictive independent parameter for recurrence (HR: 3.2, p=0.03). In addition to classic parameters, NLR appears to be a
biomarker which can predict prognosis. Patients with nodal involvement and high NLR values should be monitored more closely in
clinics. Data require support with broad-scale studies.

Keywords: Malignant melanoma, Neutrophil-lymphocyte ratio, Prognostic factors

Ozet: Bu calismada MM tanili hastalarda demografik, labaratuvar ozellikler ve klinikopatolojik parametrelerle birlikte notrofil-
lenfosit oraninin (NLR) prognoz ve sagkalim tizerine etkisi ve diger parametrelerle iliskisi aragtirildi. Calismamizda 2010-2017
yillar1 arasinda Eskisehir Osmangazi Universitesi Tibbi Onkoloji Klinigi’nde takip edilen MM tanili 107 hasta retrospektif olarak
degerlendirildi. Yas, cinsiyet, LDH seviyesi, patolojik parametreler, BRAF mutasyon durumu, nétrofil-lenfosit orani(NLR) ile bu
parametrelerin genel sagkalim(OS) ve hastaliksiz sagkalim(DFS) tizerine etkisi ve birbirleri ile iliskisi arastirildi. Hastalarin tani
aninda %86’s1 erken evredeydi. Kutanéz MM ve nodiiler malign melanom (NMM), agirlikli saptanan tipti. Medyan NLR cut-off
degeri 1.97 saptandi. Non-kutanéz MM olgularinin hepsi BRAF negatifti (p<0.0001). Yiiksek NLR ileri evre (p=0.001), ileri yas
(p=0.008), iilserasyon varlig1 (p=0.011), yiiksek mitoz sayis1 (p=0.05) ile iliskiliydi. Yiiksek NLR (p<0.0001), yiiksek LDH seviyesi
(p=0.04), artmus Breslow kalinlig1 (p=0.01), artmus Clark diizeyi (p=0.01), yiiksek mitoz sayisi (p=0.02), LN (Lenf nodu) tutulumu
(p=0.04) anlamli olarak daha kisa OS siireleri ile iliskiliydi. Cox ¢ok degiskenli regresyon analizlerinde OS iizerinde en etkili
bagimsiz degisken parametreler LN tutulumu (HR:3.4 p=0.01) ve yiiksek NLR (HR:4.6 p=0.04) olarak saptandi. Nodal tutulum
ayrica niiksti en ¢ok predikte eden bagimsiz parametre olarak saptandi (HR:3.2 p=0.03). Klasik parametreler yaninda NLR de
prognozu ongordiirebilecek bir biyobelirteg gibi goriinmektedir. Nodal tutulumu olan ve NLR degeri yiiksek olan hastalar klinikte
daha yakindan takip edilmelidir. Verilerin genis caph ¢alismalarla desteklenmesine ihtiyac vardur.
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1. Introduction

Malignant melanomas (MM) are malignant
neoplasms derived from melanocytes and
mostly derived from skin and are responsible
for most skin cancer deaths in spite of
representing less than 5% of all cutaneous
malignancies. Melanocytes are generally
found in the epidermis, rarely on mucosal
surfaces and in uveal regions. Nearly 90% of
melanoma cases are observed as cutaneous
melanoma. Among cutaneous melanoma
types, the most frequently observed are
superficial spreading melanoma (SSM) with
nodular malignant melanoma (NMM) in
second place (1, 2).

There are a range of factors identified to affect
prognosis in melanoma. These prognostic
factors include Breslow thickness, presence of
ulceration, mitosis count, lymph node (LN)
involvement, satellite, microsatellite, in-transit
metastasis presence, serum LDH level in
metastatic  stage, presence of cranial
metastasis, advanced age, male sex, anatomic
localization, Clark level, histologic subtype,
lymphovascular invasion, correlation with
nevus, tumor regression, mutation status, and
amelanotic melanoma. Contrary to the
antitumoral effects of the lymphoid system in
melanoma pathogenesis, neutrophils have
suppressive effects on T cell functions and are
thought to play effective roles in tumor
angiogenesis, invasion and metastasis (3). As
a result, the new prognostic biomarker in
recent times of high neutrophil-lymphocyte
ratio (NLR) is predicted to be associated with
poor prognosis and studies about NLR
continue to increase.

Melanoma form as a result of mutations in the
cell growth cycle providing additional
functions to proto-oncogenes and mutations
resulting in function loss of tumor-
suppressing genes. The discovery of BRAF
mutations on the mitogen activated protein
(MAP) kinase signal pathway has provided
significant contributions to advances in
melanoma studies, and development of
immunotherapy and new targeted treatment
regimes.

In MM cases 40-60% are positive for BRAF
mutations. According to the Cancer Genomic
Atlas, RAS mutations are identified at rates of

25-30% (4). In situations when only systemic
chemotherapeutic regimes were available, the
overall survival for metastatic melanoma was
much  worse; however, treatment for
metastatic melanoma entered a new period
with the development of targeted agents and
immunotherapy  regimes. The 3-5-year
survival with BRAF-MEK targeted treatments
reached 40% (5, 6). Additionally, in MM
which is known to be immunogenic, a close
relationship was identified between the
association of PDL-1 expression in tumor
types like Renal Cell Cancer (RCC) with TIL
(7). Immunotherapy regimes provide clear
survival advantages for these tumor types,
with 3-year survival rates for metastatic

melanoma reaching 58% with these
treatments (8, 9).
In this  study, the demographic,

clinicopathological and laboratory features of
patients with MM diagnosis were assessed for
effect on disease prognosis and correlation
with each other, and findings were compared
with literature data. Additionally, the aim was
to assess the NLR value, predicted to be a new
biomarker in recent years which has low cost,
is very popular and is simply calculated in
peripheral blood, for correlation with disease
prognosis, correlation with other parameters
and predictive effect.

2. Materials and Metods

This study retrospectively assessed 107
patients monitored with MM diagnosis from
2010-2017 in Eskisehir Osmangazi University
Faculty of Medicine Medical Oncology clinic.
The demographic characteristics of patients,
macroscopic tumor type, localization, Breslow
thickness, Clark level, presence of tumor
ulceration, mitosis count, nodal status, stage at
diagnosis, BRAF mutation status, absolute
neutrophil, lymphocyte and LDH levels in
peripheral blood, NLR value, recurrence and
treatment for metastatic disease were
determined. Taking hemograms at time of
diagnosis as basis, the ratio of absolute
neutrophil count to lymphocyte count (NLR)
was calculated. Overall survival (OS) was
defined as the duration from time of diagnosis
to final meeting date or death, while disease-
free survival (DFS) was defined as the
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duration from operation date to when first
local and/or distant recurrence was identified
or the final meeting date for patients who did
not attend follow-up.

2. Statistical Method

Statistical analysis of data used the “SPSS
(Statistical Package for the Social Sciences)
25.0 for Windows” program. Descriptive
statistics were used for initial analysis of the
demographic, clinical and pathological
features of patients. The Kaplan-Meier
method was used for survival analyses, with
log-rank regression analysis used to compare
survival in groups. Comparison between

A

groups used the Pearson chi-square test, while
Cox risk regression analysis was used to
determine multiple independent variables
effective on prognosis and survival. By
calculating the mean of NLR values for all
patients, the median NLR value was identified
as 1.97. Additionally, the cut-off value for
NLR was identified as 1.97 according to the
ROC curve (p<0.001, area under the
curve(AUC) 79.5%) (Figure 1). All patients
were grouped as high and low according to
NLR 1.97. Additionally, the cut-off value for
LDH level at diagnosis for overall survival
was identified as 297.5 U/L according to ROC
curve (p<0.0001)

ROC Curve

08

06

Sensitivity

04

02

p<0.0001

MNLR cut-
ff

a
value=1.
a7

AUC=0.795

Figure 1. ROC curve used to determine
3. Results

The mean age in our study was 55 years (19-
87) with male and female numbers similar
(n=55/n=52). Of patients, 80.4% (n=86) were
identified to have cutaneous MM, with the
most commonly observed subtype NMM
(n=22). At time of diagnosis, 30.9% of
patients (n=29) were stage O-1, 28.7% were
stage Il (n=27), 24.5% (n=23) were stage IlI
and 14% (n=15) were stage IV. Of patients

3.1. General Characteristics of Patients

04 08 08 10

1 - Specificity

cut-off values for NLR at time of diagnosis

with BRAF mutation examined (39/107),
53.8% were BRAF v600 positive (n=21). The
frequency of metastasis regions in metastatic
patients at diagnosis and later were lung
metastasis (64.7%), distant LN metastasis
(40.4%) and liver metastasis (39.2%). The
demographic and clinical features, tumor
pathological and clinical features are stated in
general in the table (Table 1).

Table 1. Clinical, demographic, molecular and pathological characteristics of patients

Variables
Gender
Female
Male

Number (n) Percentage (%)
52 48.6
55 51.4
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Age

<55
>55
Tumor localization
Uveal

Face-head, neck skin
Trunk

Upper extremity
Lower extremity
Mucosal region
Unknown

LDH value

<297.5 U/L
>297.5 U/L

NLR

<1.97
>1.97

Recurrence
Present
Absent

Surgical margin
Negative

Positive

Stage at time of diagnosis
In situ-stage |

Stage Il

Stage 111

Stage IV

Tumor type

Uveal MM

YYM

LMM

NMM

ALM

Spitzoid MM
Mucosal MM
Other cutaneous types
Unclassified cutaneous MM
Clark level

Stage |

Stage 1l

Stage 111

Stage IV

Stage V
Ulceration

Present

Absent

Mitosis (mm?)

53
54

13
33
16
14
20

35
44

41
41

41
50

75
14

29
27
23
15

13
17

22

24

11
13
16
28

31
35

495
50.5

12.1
30.8
15
13.1
18.7
7.5
2.8

443
55.7

50
50

451
54.9

84.3
15.7

30.9

28.7

24.5
16

12.1
15.9
7.5
20.6
8.4
0.9
7.5
224
4.7

14.7
17.3
21.3
37.3
9.3

47
53
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<4 35 59.3
>5 24 40.7
BRAF mutation

Positive 21 59.3
Negative 18 40.7
Metastasis regions

Lung 33 64.7
Distant lymph node 21 40.4
Liver 20 39.2
Cranial 19 37.3
Bone 15 28.8
Surrenal 10 19.6
Skin-soft tissue 10 19.6
Peritoneum 8 154
Mucosal 2 39

NLR: neutrophil-lymphocyte ratio IFN: Interferon MM: Malignant melanoma SSM: superficial, spreading
melanoma LMM: Lentigo malignant melanoma NMM: Nodular malignant melanoma, ALM: Acral lentiginous
melanoma IFN:Interferon LN:lenf nodu

BRAF Mutation Status and Correlation with Other Parameters

A significant relationship was identified (p<0.0001). There was no correlation between
between BRAF mutation positivity and BRAF mutation status and other demographic,
cutaneous MM and all non-cutaneous MM clinical and pathological features (Table 2).
cases were identified to be BRAF negative

Table 2. BRAF mutation status and correlation with other patient-tumor features

VARIABLES BRAF mutant BRAF wild p value
Number (n) Percentage (%) Number  Percentage

Nodular MM 8 61.5 5 385 0.19

Other cutaneous MM 13 86.7 2 13.3

LDH>297.5 8 47.1 9 52.9 0.4

LDH<297.5 9 60 6 40

Female 9 474 10 52.6 0.4

Male 12 60 8 40

LN involvement 11 73.3 4 26.7 0.4

No LN involvement 5 55.6 4 444

NLR>1.97 9 45 11 55 0.2

NLR<1.97 10 66.7 5 333

Metastatic stage 4 40 6 60 0.26

Early stage 17 65.4 9 34.6

Skin emplacement 21 70 9 30 <0.0001

Non-skin emplacement - 0 9 100

Mitosis count>5 5 455 6 54.5 0.4

Mitosis count<4 8 66.7 4 333

Clark 4-5 9 60 6 40 0.39

Clark 1-2-3 9 81.8 2 18.2
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Ulceration present 53.3 7 46.7 0.21
Ulceration absent 81.8 2 18.2

Recurrence present 13 59 9 41 0.6
Recurrence absent 6 50 6 50

>55 years 8 40 12 60 0.07
<55 years 13 68.4 6 31.6

Correlation of NLR and Other Parameters

High NLR was identified to be significantly
correlated with mitosis count (p=0.05),
advanced stage (p=0.001), advanced age
(p=0.008) and tumor ulceration (p=0.01).

There were no correlations with serum LDH
level, gender, Clark level, LN involvement,
recurrence form and localization with NLR
(Table 3.)

Table 3. Correlation of NLR values with demographic and clinicopathological features

Variables NLR<1.97 NLR>1.97 p value
Number (n)  Percentage Number Percentage

Cutaneous localization 35 "'52.2 32 473 0.3

Non-cutaneous localization 6 40 9 60

Early stage 36 58.2 26 419 0.001

Metastatic stage 1 7.7 12 92.3

<55 25 65.8 13 34.2 0.008

>55 16 36.4 28 63.6

Nodular type 9 474 10 52.6 0.3

Other cutaneous type 26 59.1 18 40.9

Male 18 43.9 23 56.1 0.2

Female 23 56.1 18 439

LN involvement absent 24 60 16 40 0.2

LN involvement present 9 45 11 55

Clark >4 17 54.8 14 452 0.5

Clark <3 18 62.1 11 379

Ulceration present 10 41.7 14 58.3 0.01

Ulceration absent 22 75.9 7 241

LDH<297.5 U/L 18 51.4 17 48.6 0.6

LDH>297.5 U/L 19 46.3 22 53.7

Mitosis count <4 21 70 9 30 0.05

Mitosis count >5 9 42.9 12 57.1

Regional recurrence 1 50 50

Recurrence as distant metastasis 9 52.9 47.1 0.9

Recurrence as regional and distant 4 44.4 5 55.6

metastasis

3.2. Survival Analyses
Disease-free survival (DFS) analysis

DFS Analysis according to Stages and other
Parameters

In early stage patients, median DFS duration
was identified as 63 months. As stage

increased, the DFS durations significantly
shortened. There were no significant
correlations between gender and age with
DFS duration (p=0.19, p=0.8). DFS duration
was shorter in the group with NLR >1.97,
with no significant correlation identified
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between NLR value and DFS duration
(p=0.1). There was no significant difference in
DFS according to LDH level at diagnosis
(p=0.8).There was no significant correlation
identified between BRAF mutation status and
DFS duration (p=0.8).

Effect of Basic Pathologic Parameters on
DFS

When the effect of basic pathologic
parameters on DFS durations are analyzed,
increased  Breslow thickness  (p=0.01),

increased mitosis count (p=0.02), Clark level
(p=0.05), and nodal involvement (p=0.03)
were identified to be significantly correlated
with shorter DFS durations. The presence of
ulceration was associated with shorter DFS
durations, but the difference was not
statistically significant (p=0.09) (Table 3.4).

Overall Survival (OS) Analysis

OS Analysis according to Stages and other
Parameters

The median overall survival duration was
identified as 84 months (+27). The 1- and 5-
year survival rates were identified as 90.7%

A

and 59.9%, respectively. OS durations were
92 months for local stage, 45 months for stage
I, and 13 months for stage IV
(p<0.0001).There was no difference in OS
durations in stage Ill patients according to
adjuvant IFN use (p=0.6) .According to
gender, OS durations were better in favor of
women, though the OS difference was not
statistically significant (p=0.12). According to
age, patients younger than 55 years had a
tendency toward longer overall survival
compared to older patients; however, the
difference was not statistically significant
(p=0.06) .BRAF mutation was not observed to
have an effect on OS durations (p=0.49).
According to localization, there was no
significant correlation identified between MM
cases with cutaneous involvement and non-
cutaneous malignant melanoma cases in terms
of OS (p=0.36).

OS Analysis according to LDH Level

High LDH level at diagnosis was associated
with short OS duration (p=0.04). Recurrence
LDH levels were not identified to be
significantly associated with OS duration
(p=0.09) (Figure 2).

Survival Functions
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0s

8000 10000 120,00

Figure 2 .A) OS curve according to LDH value at diagnosis,

OS Analysis according to NLR value

High NLR (>1.97) was significantly
correlated with short OS durations (p<0.0001)
(Figure 3.). When OS durations are analyzed
according to NLR separately for early stage
and metastatic stage, high NLR in early stage

patients was associated with short OS
durations (mean 50 months vs 74 months)
(p=0.02). In the group which had metastasis
from the beginning, NLR was not observed to
affect OS (p=0.39) (Figure 3)
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Effect of Basic Pathological Parameters on OS

When the effect of basic pathological
parameters on OS is analyzed, increased
Breslow thickness (p=0.01), increased mitosis
count (p=0.02), Clark level (p=0.01), presence
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of ulceration (p=0.03), and nodal involvement
(p=0.04) were identified to be correlated with
significantly shorter OS durations (Figure 4)
(Tablo 4.)
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Figure 4. OS curves according to
basic pathological parameters, A)
OS curve according to tumor
thickness B) OS curve according to
mitosis count C) OS curve
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to lymph node involvement

metastatic stage
NLR

—lawer than1 87
—771.97 and above
o lower than 1.97-
censore!
1 1.97 and above -
censared



Epidemiologic, Demographic and Pathologic Features and Neutrophil-
Lymphocyte Ratio of Patients with Melanoma Diagnosis

Table 4. Correlation of basic pathological parameters with OS and DFS

Correlation of pathological parameters and survival (ON] DFS
Breslow thickness 0.01 0.01
Mitosis 0.02 0.02
Clark level 0.01 0.05
Ulceration 0.03 0.09
LN involvement 0.04 0.03

OS: overall survival, DFS: disease-free survival

Multivariate Regression Analysis

Basic pathological parameters and other factors identified as significant for OS and DFS were
included in Cox multivariate regression analysis. Accordingly, the most significant parameters
for mortality were identified as nodal involvement and high NLR (HR; 4.6, p=0.01, HR: 3.4,
p=0.04) (Table 5). The factor predicting recurrence best was identified as nodal involvement
(HR: 3.2, p=0.03).

Table 5. Independent variables predicting mortality with Cox multivariate analysis

Independent variables HR P
Lymph node involvement 4.6(1.2-16.8) 0.01
NLR 3.4(1-11.9) 0.04
LDH level 2(0.5-7.9) 0.2
Breslow thickness 2.2(0.6-8.2) 0.2
Gender 0.4(0.08-2.9) 0.4
Mitosis 0.3(0.03-5.1) 0.4
Ulceration 0.4(0.03-4.9) 0.4

HR: Hazard ratio LDH: lactate dehydrogenase, NLR: neutrophil-lymphocyte ratio
Predictive Effect of NLR

There was no predictive effect of NLR in the metastatic patient group receiving 1% series
medical treatment (Table 6).

Table 6. Treatment response rates according to NLR in metastatic patients

l. series treatment group NLR<1.97 NLR>1.97 P value
DSO %40 %42.9 1
ORR %40 %38.1 1

DSO: Disease Stabilization rate, ORR: Objective Response Rate
4. Discussion

There are few studies revealing the general  with the world in general (10-14). As a result,
clinicopathological profile of patients with this study aimed to reveal the general profile
melanoma diagnosis in Turkey and comparing of MM  patients attending  Eskisehir
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Osmangazi University Faculty of Medicine
Medical Oncology Clinic and to compare the
findings with data from Turkey and the world.
Additionally, another important aim in the
study was to investigate the correlation of
NLR, predicted to be a new biomarker in
recent years, with other clinicopathological
parameters and its prognostic and predictive
effect.

The mean age in our study was 55 years
which is close to the median age data in the
literature (15, 16). According to literature
data, the most frequently observed MM type
was superficial spreading melanoma (1, 2,
17). In our data, the most commonly observed
type was nodular melanoma with surficial
spreading melanoma observed with second-
highest frequency. Several small population
studies in Turkey reported the most
commonly observed cutaneous melanoma
subtype was nodular MM (10, 13). The reason
for this difference compared to world data is
considered to be genetic and ethnic
differences.

According to the 2009-2015 SEER database,
84% of patients are local stage at time of
diagnosis, 9% are stage 111, 4% are metastatic
stage and 4% have unknown stage (18).
According to current SEER database data, the
5-year survival for all stages is 92%, while it
is 99% for local disease, 65% for nodal
disease and 25% in metastatic disease (19). In
our study, the frequency and 5-year survival
were similar to data from Turkey (10, 12)
while the frequencies of nodal stage and
metastatic stage at diagnosis were higher and
survival rates were lower compared to the
SEER database. The low survival rates
according to stage in our study compared to
literature data and the higher frequency of
metastatic stage at diagnosis may be
associated with the limited number of patients
and the attendance of patients in later periods.

According to literature data, the most frequent
metastasis regions were lung, lymph node
metastasis, skin metastasis and brain
metastasis (12, 20-22). In our study, the most
frequent metastasis localizations were lung
metastasis, distant lymph node metastasis and
liver metastasis, in order.

LDH isoenzymes play roles in both glycolysis
and oxidative phosphorylation. Melanoma
cells  have more active  oxidative
phosphorylation, glycolysis and lactate
metabolism and proteins like LDH
isoenzymes playing a role in stages of these
cycles are shown to be increased in melanoma
cells. High serum LDH level is a reflection of
high LDH isoenzymes in peripheral blood
(23). LDH level is a marker included in MM
staging (24, 25) with proven prognostic effect
(26-30). In our study, a correlation was
identified between high LDH levels and poor
overall survival, but there was no significant
correlation in terms of disease-free survival.

After the role of BRAF mutations in
melanoma pathogenesis was understood and
included in treatment, a predictive effect was
naturally revealed. Many studies have
researched whether it has prognostic effect or
not. According to literature data, BRAF
mutation positivity is frequently encountered
in cutaneous melanoma, while BRAF
mutation positivity is rare in non-cutaneous
melanoma (31-34). A range of studies in the
literature have identified BRAF mutation
status is associated with increased Breslow
thickness, high mitosis count, presence of
ulceration, advance stage, smoking habit,
male sex, young age, tumor type, superficial
spreading melanoma type, nodular melanoma
type and localization on the body (35-38). A
study by Frauchiger et al. did not identify a
difference between survival of patients with
BRAF mutant and BRAF wild type (39). A
meta-analysis study by Lars Ny et al. reported
the presence of BRAF mutation was
associated with poor survival (40). In our
study, no significant effect on survival was
identified for BRAF mutation. Additionally,
when correlations between BRAF mutation
status with demographic and
clinicopathological features are evaluated, all
non-cutaneous malignant melanoma cases
with BRAF examined were identified to be
BRAF negative. There were no significant
relationships between BRAF mutation status
with other parameters.

It is known that the inflammatory response
forming around a tumor is reflected in a range
of laboratory parameters like basal leukocyte
values and subtypes in blood, CRP, fibrinogen
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and NLR. As a result of interactions between
cytokines produced by melanoma cells with
receptors expressed in neutrophils, neutrophils
are stimulated and are thought to play an
effective role in tumoral angiogenesis,
tumoral invasion and metastasis mediated by
anti-VEGF (3, 41). Lymphocytes induce
cytotoxic cell death and suppress tumor cell
proliferation and progression showing anti-
tumoral effect and immunity (42).
Additionally, lymphocytes were shown to
have preventive effect on migration of tumor
cells (43). As a result, the elevation in
neutrophils and a fall in lymphocyte levels in
peripheral blood may be associated with poor
prognosis. Studies have shown that high NLR
values are associated with poor survival in
melanoma and NLR is thought to have
prognostic effect for survival (44-47). Studies
in recent years about NLR have generally
taken the NLR cut-off value as between 2-5
determined with the ROC method and a
variety of other methods (47-49). Our NLR
value was determined as the median value of
1.97. When the ROC curve is examined, this
value was identified as a significant cut-off
value. In the literature, several meta-analysis
studies in recent years have identified high
NLR is associated with poor survival (44-50).
In our study, the NLR in the metastatic stage
at diagnosis did not have prognostic effect,
while high NLR in the early stage and general
population was identified to be associated
with short OS durations. In our study, it may
be considered that the prognostic effect of
NLR on OS in the early stage was reflected in
the general population as the population was
dominated by patients presenting in the early
stage at time of diagnosis.

There are a range of studies researching the
predictive effect of NLR in the literature in
recent times. A study by Khoja et al. did not
identify a significant difference in terms of
treatment response according to basal NLR,
while a difference was identified at the end of
treatment in terms of basal NLR (51). Two
studies in recent times about PD-1 inhibitors
identified high NLR was associated with poor
treatment response (52, 53). As our cases had
attended the clinic from 2010-2017 and
BRAF-MEK inhibitors were only licensed in

Turkey in 2015, cases in the study group
received systemic chemotherapy and BRAF-
MEK inhibitors in the first stage. NLR was
not identified to have a predictive effect
creating a significant difference for the
metastatic patient group receiving first stage
treatment.

Several studies researched the correlation
between NLR elevation and  other
demographic and clinicopathological features
and identified NLR was associated with
advanced age, male sex, increased Breslow
thickness and high mitotic ratio (54, 55). In
our study, high NLR was identified to be
correlated with advanced age, advanced stage,
presence of ulceration and high mitosis
counts. Additionally, when the correlations
between stage and other demographic and
clinicopathological features are investigated,
high NLR was identified to be correlated with
more advanced stage for tumors with
advanced stage and non-cutaneous MM type,
consistent with literature data (56).

As is known, Breslow thickness, presence of
ulceration, mitosis, Clark level, and nodal
involvement are prognostic factors with
significant effects on survival in the AJCC
staging system taking TNM staging and in
large population studies. A range of studies in
recent times have identified high NLR,
advanced age, male sex, presence of
ulceration, lymphovascular invasion, sentinel
lymph  node  involvement,  anatomic
localization, high LDH levels and metastasis
localization are the most effective parameters
on mortality in multivariate analyses.
Additionally, the parameters predicting
recurrence most were reported to be factors
like Breslow thickness, presence of ulceration,
SLN involvement and age (50, 53, 54, 57-59).
In our study, correlations were identified
between Breslow thickness, presence of
ulceration, Clark level, mitosis count and LN
involvement with poor overall survival.
Increased Breslow thickness, Clark level,
mitosis count and LN involvement were also
associated with poor disease-free survival.
Cox multivariate regression analysis identified
that the parameters with most significant
effect on mortality were nodal involvement
and high NLR. Additionally, the independent
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parameter that predicted recurrence most was
identified as nodal disease.

In this study some basic results were obtained:
The most commonly observed melanoma type
was cutaneous melanoma (80.4%, n=86), with
the most commonly identified subtype
nodular MM.BRAF mutation status was not
observed to affect survival. In addition to
classic pathological parameters for survival,
high NLR and high LDH level were identified
to be associated with short OS duration. The
NLR cut-off value was calculated as the
median value and identified as 1.97.
Additionally, in the early stage patient group a
correlation of NLR with short OS durations
was identified, with NLR not identified to
effect OS in the metastatic stage. Cox
multivariate regression analysis identified the
most  significant  parameters  increasing
mortality risk were high NLR and nodal
involvement. Additionally, the parameter

REFERENCES

1. Matthews NH, Li W-Q, Qureshi AA,
Weinstock MA, Cho E. Epidemiology of
melanoma. Cutaneous Melanoma: Etiology
and Therapy. Codon Publications; 2017;3-22.

2. Linos E, Swetter SM, Cockburn MG, Colditz
GA, Clarke CAJJoID. Increasing burden of
melanoma in the United States.
2009;129(7):1666-74.

3. Dhawan P, Richmond A. Role of CXCL1 in
tumorigenesis of melanoma. Journal of
leukocyte biology. 2002;72(1):9-18.

4. Genomic Classification of  Cutaneous
Melanoma. Cell. 2015;161(7):1681-96.

5. Ascierto PA, McArthur GA, Dréno B,
Atkinson V, Liszkay G, Di Giacomo AM, et
al. Cobimetinib combined with vemurafenib in
advanced BRAFV600-mutant  melanoma
(coBRIM): updated efficacy results from a
randomised, double-blind, phase 3 trial.
2016;17(9):1248-60.

6. Long G, Flaherty K, Stroyakovskiy D, Gogas
H, Levchenko E, De Braud F, et al.
Dabrafenib plus trametinib versus dabrafenib
monotherapy in patients with metastatic
BRAF V600E/K-mutant melanoma: long-term
survival and safety analysis of a phase 3 study.
2017;28(7):1631-9.

7. Taube JM, Anders RA, Young GD, Xu H,
Sharma R, McMiller TL, et al. Colocalization
of inflammatory response with B7-hl
expression in human melanocytic lesions
supports an adaptive resistance mechanism of
immune  escape. Science translational
medicine. 2012;4(127):127ra37.

predicting recurrence best was identified as
nodal involvement. NLR was not identified to
have predictive effect on the patient group
receiving 1% series treatment in the metastatic
stage.

In spite of all these significant results, our
study has some limitations. These limitations
include the study being based on single-center
experience, the low number of patients, and
late licensing of standard treatments in our
country for melanoma patients and lack of
effective use. In conclusion, it appears that the
simple laboratory parameter of NLR may be a
prognostic marker along with classic
pathological parameters. There is a need for
multicenter studies assessing factors like
geography and ethnic group and their effect
on NLR. We think that our study will
contribute to Turkish and world data by
including these features.

8. Robert C, Ribas A, Hamid O, Daud A,
Wolchok JD, Joshua AM, et al. Three-year
overall survival for patients with advanced
melanoma treated with pembrolizumab in
KEYNOTE-001. American Society of Clinical
Oncology; 2016.

9.  Wolchok JD, Chiarion-Sileni V, Gonzalez R,
Rutkowski P, Grob J-J, Cowey CL, et al.
Overall survival with combined nivolumab
and ipilimumab in advanced melanoma.
2017;377(14):1345-56.

10. Uysal-Sonmez O, Tanriverdi O, Eshah O,
Uyeturk U, Helvaci K, Bal O, et al.
Multicenter evaluation of patients with
cutaneous malignant melanoma in Turkey:
MELAS study. 2013;14(1):533-7.

11. Abali H, Celik I, Karaca B, Turna H, Kaytan
ES, Akman T, et al. Cutaneous melanoma in
Turkey: analysis of 1157 patients in the
Melanoma Turkish Study. 2015;20(4):1137-
41.

12. Tas F, Kurul S, Camlica H, Topuz EJJjoco.
Malignant melanoma in Turkey: a single
institution's  experience on 475  cases.
2006;36(12):794-9.

13. Sula B, Ugmak F, Kaplan MA, Urak¢i Z,
Arica M, Isikdogan AJPAMJ. Epidemiological
and clinical characteristics of malignant
melanoma in Southeast Anatolia in Turkey.
2016;24(1).

14. Baykal C, Atci T, Akay BNJJoOS. Is the
frequency of primary cutaneous melanoma
increasing in Turkey? An evaluation of the
experiences of two dermatology centers.
2018;4(1):19-23.

662



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Epidemiologic, Demographic and Pathologic Features and Neutrophil-

Lymphocyte Ratio of Patients with Melanoma Diagnosis

Rastrelli M, Tropea S, Rossi CR, Alaibac
MJlv. Melanoma: epidemiology, risk factors,
pathogenesis, diagnosis and classification.
2014;28(6):1005-11.

Batzler WU, Giersiepen K, Hentschel S,
Husmann G, Kaatsch P, Katalinic A, et al.
Cancer in Germany 2003-2004 Incidence and
Trends. 2008.

Chang AE, Karnell LH, Menck
HRJCIIJotACS. The National Cancer Data
Base report on cutaneous and noncutaneous
melanoma: a summary of 84,836 cases from
the past decade. 1998;83(8):1664-78.
NIH(National Cance Institute), Surveillance
,Epidemiology, and Results Programme(
SEER) [online]. Available from:
[seer.cancer.gov/.

Siegel RL, Miller KD, Jemal AJCACIJfC.
Cancer statistics, 2020. 2020;70(1):7-30.
Meyer T, Merkel S, Goehl J, Hohenberger
WIJCIIJotACS. Surgical therapy for distant
metastases  of  malignant  melanoma.
2000;89(9):1983-91.

Leung AM, Hari DM, Morton DLJC]. Surgery
for distant melanoma metastasis.
2012;18(2):176.

Francken AB, Accortt NA, Shaw HM, Wiener
M, Soong S-j, Hoekstra HJ, et al. Prognosis
and determinants of outcome following
locoregional or distant recurrence in patients
with cutaneous melanoma. 2008;15(5):1476-
84.

Ho J, de Moura MB, Lin Y, Vincent G,
Thorne S, Duncan LM, et al. Importance of
glycolysis and oxidative phosphorylation in
advanced melanoma. 2012;11(1):76.
Gershenwald JE, Scolyer RA, Hess KR,
Sondak VK, Long GV, Ross MI, et al.
Melanoma staging: evidence-based changes in
the American Joint Committee on Cancer
eighth  edition cancer staging manual.
2017;67(6):472-92.

Balch CM, Gershenwald JE, Soong S-j,
Thompson JF, Atkins MB, Byrd DR, et al.
Final version of 2009 AJCC melanoma staging
and classification. 2009;27(36):6199.

Sirott MN, Bajorin DF, Wong GY, Tao Y,
Chapman PB, Templeton MA, et al.
Prognostic factors in patients with metastatic
malignant melanoma: a multivariate analysis.
1993;72(10):3091-8.

Gao D, Ma X. Serum lactate dehydrogenase is
a predictor of poor survival in malignant

melanoma. Panminerva medica.
2017;59(4):332-7.
Schmidt H, Bastholt L, Geertsen P,

Christensen 1J, Larsen S, Gehl J, et al
Elevated neutrophil and monocyte counts in
peripheral blood are associated with poor
survival in patients with metastatic melanoma:
a prognostic model. 2005;93(3):273.

Schmidt H, Suciu S, Punt CJ, Gore M, Kruit
W, Patel P, et al. Pretreatment levels of

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

663

peripheral neutrophils and leukocytes as
independent predictors of overall survival in
patients with American Joint Committee on
Cancer Stage IV Melanoma: results of the
EORTC 18951 Biochemotherapy Trial.
2007;25(12):1562.

Manola J, Atkins M, lbrahim J, Kirkwood J.
Prognostic factors in metastatic melanoma: a
pooled analysis of Eastern Cooperative
Oncology Group trials. Journal of clinical
oncology : official journal of the American
Society of Clinical Oncology.
2000;18(22):3782-93.

Davies H, Bignell GR, Cox C, Stephens P,
Edkins S, Clegg S, et al. Mutations of the
BRAF gene in human cancer. Nature.
2002;417(6892):949-54.

Rabbie R, Ferguson P, Molina-Aguilar C,
Adams DJ, Robles-Espinoza CDJTJop.
Melanoma  subtypes: genomic  profiles,
prognostic molecular markers and therapeutic
possibilities. 2019;247(5):539-51.

Van Raamsdonk CD, Bezrookove V, Green G,
Bauer J, Gaugler L, O'Brien JM, et al.
Frequent somatic mutations of GNAQ in uveal
melanoma and  blue naevi. Nature.
2009;457(7229):599-602.

Van Raamsdonk CD, Griewank KG, Croshy
MB, Garrido MC, Vemula S, Wiesner T, et al.
Mutations in GNA11 in uveal melanoma. The
New England journal of medicine.
2010;363(23):2191-9.

Sehdev A, Hayden R, Kuhar MJ, Cheng L,
Warren SJ, Mark LA, et al. Prognostic role of
BRAF mutation in malignant cutaneous
melanoma. American Society of Clinical
Oncology; 2018.

Kim SY, Kim SN, Hahn HJ, Lee YW, Choe
YB, Ahn KJJJotAAoD. Metaanalysis of
BRAF mutations and clinicopathologic
characteristics in  primary  melanoma.
2015;72(6):1036-46. e2.

Long GV, Menzies AM, Nagrial AM, Haydu
LE, Hamilton AL, Mann GJ, et al. Prognostic
and clinicopathologic  associations  of
oncogenic BRAF in metastatic melanoma.
Journal of clinical oncology : official journal
of the American Society of Clinical Oncology.
2011;29(10):1239-46.

Lee HW, Song KH, Hong JW, Jeon SY, Ko
DY, Kim KH, et al. Frequency of BRAF
mutation and clinical relevance for primary
melanomas. 2012;46(3):246.

Frauchiger AL, Mangana J, Rechsteiner M,
Moch H, Seifert B, Braun R, et al. Prognostic
relevance of lactate dehydrogenase and serum
S100 levels in stage IV melanoma with known
BRAF mutation status. 2016;174(4):823-30.
Ny L, Nyakas M, Hernberg M, Koivunen J,
Oddershede L, Yoon M-R, et al. BRAF
mutation as a prognostic marker for survival in
malignant melanoma: A systematic review and
meta-analysis. American Society of Clinical
Oncology; 2018;371(20):1877-1888



41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Osmangazi Tip Dergisi, 2023

Jablonska J, Leschner S, Westphal K,
Lienenklaus S, Weiss SJTJoci. Neutrophils
responsive to endogenous IFN-B regulate
tumor angiogenesis and growth in a mouse
tumor model. 2010;120(4):1151-64.

Yang Z, Gu J-H, Guo C-S, Li X-H, Yang W-
CJO. Preoperative neutrophil-to-lymphocyte
ratio is a predictor of survival of epithelial
ovarian cancer: a systematic review and meta-
analysis of observational studies.
2017;8(28):46414.

Marchioni M, Cindolo L, Autorino R,
Primiceri G, Arcaniolo D, De Sio M, et al.
High neutrophil-to-lymphocyte ratio as
prognostic factor in patients affected by upper
tract urothelial cancer: a systematic review and
meta-analysis. 2017;15(3):343-9. el.

Cassidy MR, Wolchok RE, Zheng J, Panageas
KS, Wolchok JD, Coit D, et al. Neutrophil to
lymphocyte ratio is associated with outcome
during ipilimumab treatment. 2017;18:56-61.
Finon A, Zaragoza J, Maillard H, Beneton N,
Bens G, Samimi M, et al. A high neutrophil to
lymphocyte ratio prior to BRAF inhibitor
treatment is a predictor of poor progression-
free survival in patients with metastatic
melanoma. 2018;28:38-43.

Rosner S, Kwong E, Shoushtari AN, Friedman
CF, Betof AS, Brady MS, et al. Peripheral
blood clinical laboratory variables associated
with  outcomes following  combination
nivolumab and ipilimumab immunotherapy in
melanoma. 2018;7(3):690-7.

Ding Y, Zhang S, Qiao JJM. Prognostic value
of  neutrophil-to-lymphocyte  ratio  in
melanoma: Evidence from a PRISMA-
compliant meta-analysis. 2018;97(30).

Zhan H, Ma J-Y, Jian Q-CJCCA. Prognostic
significance of pretreatment neutrophil-to-
lymphocyte ratio in melanoma patients: A
meta-analysis. 2018.

Ma J, Kuzman J, Ray A, Lawson BO, Khong
B, Xuan S, et al. Neutrophil-to-lymphocyte
Ratio (NLR) as a predictor for recurrence in

patients  with  stage Il melanoma.
2018;8(1):4044.
Lino-Silva LS, Salcedo-Herniandez RA,

Garcia-Pérez L, Meneses-Garcia A, Zepeda-
Najar CJMr. Basal neutrophil-to-lymphocyte
ratio is associated with overall survival in
melanoma. 2017;27(2):140-4.

Khoja L, Atenafu EG, Templeton A, Qye Y,
Chappell MA, Saibil S, et al. The full blood
count as a biomarker of outcome and toxicity
in ipilimumab-treated cutaneous metastatic
melanoma. 2016;5(10):2792-9.

Nakamura Y, Tanaka R, Maruyama H,
Ishitsuka Y, Okiyama N, Watanabe R, et al.
Correlation between blood cell count and
outcome of melanoma patients treated with
anti-PD-1 antibodies. 2019;49(5):431-7.
Hemadri A, Lin H, Lin Y, Rose A, Sander C,
Najjar Y, et al. Association of baseline
neutrophil-to-lymphocyte ratio (NLR) with
response and survival in advanced melanoma

54.

55.

56.

57.

58.

59.

664

(MEL) receiving PD-1 inhibitors. American
Society of Clinical Oncology; 2019.

Davis JL, Langan RC, Panageas KS, Zheng J,
Postow MA, Brady MS, et al. Elevated blood
neutrophil-to-lymphocyte ratio: a readily
available biomarker associated with death due
to disease in high risk nonmetastatic
melanoma. 2017;24(7):1989-96.

Bayoglu IV, Kurtel G, Alacacioglu A, Varim
C, Yildiz I, Kucukzeybek Y, et al. Can basal
neutrophil/lymphocytes ratio predict clinical
outcome of melanoma patients? : American
Society of Clinical Oncology; 2015.

Grozinger G, Mann S, Mehra T, Klumpp B,
Grosse U, Nikolaou K, et al. Metastatic
patterns and metastatic sites in mucosal
melanoma: a retrospective study.
2016;26(6):1826-34.

Balch CM, Soong S-j, Ross MI, Urist MM,
Karakousis CP, Temple WJ, et al. Long-term
results of a multi-institutional randomized trial
comparing prognostic factors and surgical
results for intermediate thickness melanomas
(1.0 to 4.0 mm). 2000;7(2):87-97.

Capone M, Giannarelli D, Mallardo D,
Madonna G, Festino L, Grimaldi AM, et al.
Baseline  neutrophil-to-lymphocyte  ratio
(NLR) and derived NLR could predict overall
survival in patients with advanced melanoma
treated with  nivolumab. Journal for
immunotherapy of cancer. 2018;6(1):74.

Mays MP, Martin RC, Burton A, Ginter B,
Edwards MJ, Reintgen DS, et al. Should all
patients with melanoma between 1 and 2 mm
Breslow thickness undergo sentinel lymph
node biopsy? 2010;116(6):1535-44.

Etik Bilgiler

Etik Kurul Onayi: Calisma Eskisehir Osmangazi
Universitesi  Girisimsel Olmayan Etik Kurulu’ndan
tarafindan onaylanmistir (Karar no: 14, Tarih: 21.11.2017).
Onam: Bu c¢alisma i¢in katilimcilardan sozlii onam
alinmustir.

Telif Hakki Devir Formu: Tiim yazarlar tarafindan Telif
Hakk1 Devir Formu imzalanmustir.

Hakem Degerlendirmesi: Hakem degerlendirmesinden
gecmistir.

Yazar Katki Oranlar: Fikir/kavram: L.D YSK Tasarim:
YSK Veri Toplama: YSK, LD. BY, MD. Veri Isleme:
YSK, LD, MD, BY. Analiz/Yorum: LD, YSK, BY, MD.
Literatiir taramas1: YSK, LD, Yazma: YSK, LD.

Cikar Catismasi1 Bildirimi: Yazarlar ¢ikar c¢atismasi
olmadigini beyan etmislerdir.

Destek ve Tesekkiir Beyam: Yazarlar bu ¢aligma icin
finansal destek almadiklarini beyan etmislerdir.

©Copyright 2023 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2023 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulasilabilir.



http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

Osmangazi Tip Dergisi
Osmangazi Journal of Medicine 2023

Research Article / Arastirma Makalesi
Systemic Inflammatory Response Index (SIRI) and Systemic Immune-Inflammation Index (SII)
to Show Thrombus Localization in Patients with Acute Pulmonary Embolism
Akut Pulmoner Embolili Hastalarda Trombiis Lokalizasyonunu Géstermede Sistemik Immiin
Inflamatuvar Indeks ve Sistemik Inflamatuvar Yanit Indeks

Giinay Yildiz, Fatih Selvi, Cihan Bedel, Okkes Zortuk, Yavuz Fatih Yavuz

Antalya Training and Research Hospital, Health Science University, Department of Emergency Medicine, Antalya, Tiirkiye

Abstract: Pulmonary embolism (PE) is a critical disease associated with mortality. Considerable markers related to this disease
associated with inflammation have been used to catch thrombus localization. In this study, we wanted to examine the association
between the Systemic inflammatory response index (SIRI), Systemic immune-inflammation index (SIl) and thrombus localization
in patients with PE. Our study consisted of patients diagnosed with PE between January 2020- June 2022. Laboratory parameters of
patients diagnosed with PE, especially thrombus localization, thrombus location, SlI, and SIRI, were recorded and compared with
thrombus localization. One hundred patient with PE who met the inclusion criteria was incorporated in our study. When we grouped
the patients according to PE localization, the thrombus was in the main pulmonary vein in 18%, in the lobar region in 51%, and in
the distal pulmonary vein in 31% of the patients. In addition, mean SIRI and SlI levels were encountered to be higher in patients
with main pulmonary localization compared to those with thrombus in both lobar and segmental branches. SIRI has 78% sensitivity,
and 72% specificity at the optimum cut-off value; in Level I, it detects thrombus with main pulmonary involvement with 66.7%
sensitivity and 79.3% specificity. In patients with PE, high SIl and SIRI values can be practical markers in predicting proximal
thrombus.

Keywords: Pulmonary Embolism, Inflammation, Thrombosis

Ozet: Pulmoner emboli (PE) mortalite ile de iliskili nemli bir hastaliktir. inflamasyon ile iliskili olan bu hastalikla ilgili birgok
marker trombiis lokalizasyonu saptamak i¢in kullanilmistir. Biz bu ¢aligmada Systemic inflammatory response index (SIRI) ve
Systemic immune-inflammation index (SllI) ile PE li hastalardaki trombiis lokalizasyonu arasindaki iliskiyi incelemek istedik.
Calismamiz  Ocak 2020- Haziran 2022 yillar1 aranda PE tanisi alan hastalardan olugmaktaydi. PE tamsi alan hastalar trombiis
lokalizasyonu, trombiis yerleskesi, Sl ve SIRI basta olmak {izere labaratuar parametreleri kaydedilmis ve trombiis lokalizasyonu ile
karsilagtirllmistir. Calismamiza dahil edilme kriterlerini saglayan 100 PE li hasta katilmistir. Hastalarinin PE lokalizasyonuna gore
grupladigimizda trombiis %18 inde ana pulmoner, %51 hastada lober bolgede iken, %31 inde ise distal pulmoner damardayd:.
Ayrica ortalama SIRI ve Sl diizeyleri ana pulmoner lokalizayonu olanlarda hem lober hem de segmental dallarda trombiisii olanlara
gore yiiksek saptanmustir. Optimum cut off degerinde SIRI %78 sensitivite, %72 spesifite; SIl da %66.7 sensitivite, %79.3 spesifite
ile ana pulmoner tutulumu olan trombiisii saptamaktadir. PE li hastalarda yiiksek SIl ve SIRI degerleri ile proksimal yerlesimli
trombiisii tahmin etmede yararli bir belirteg olabilir.

Anahtar Kelimeler: Pulmoner Emboli, inflamatuar, Tromboz
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1. Introduction

Pulmonary embolism (PE) is an insidious
disease that causes patients to present to the
emergency department with classic symptoms
such as shortness of breath and pleuritic chest
pain and is one of the typical diagnoses (1).
On the other hand, some patients may have
diagnostic hardships due to presentations
other than respiratory patterns such as
syncope (2). Differences in the clinical
presentation of PE, known to be among the
diseases associated with mortality, may cause
difficulties in the diagnostic process. It is
known that echocardiographic examination,
lower extremity venous Doppler
ultrasonography, and computed tomography
pulmonary angiography, which are imaging
techniques that can be used for diagnostic
purposes, will bring additional costs in
inpatient evaluation (3). Although imaging
methods are the gold standard, inexpensive
and rapidly accessible methods are needed.
For this reason, the interest in biomarkers has
been increasing in recent years due to their
simple and easy application. Some of these
markers are d-dimer, neutrophil-lymphocyte
ratio (NLR), platelet lymphocyte ratio (PLR),
and lymphocyte monocyte ratio (LMR).
However, the superiority of these markers
over each other has not been documented
(4,5).

Systemic inflammatory response index (SIRI)
and Systemic immune-inflammation index
(S11) have been the subject of research in the
literature in recent years, with their easy
applicability in many diseases, especially in
the follow-up and treatment of malignancy
patients (6,7). These markers, which can be
obtained by the ratio of simple hemogram
parameters to each other, are the subject of
research in many diseases associated with
inflammation (8). The relationship between
SIRI and SII parameters in PE patients has
been fully elucidated. Therefore, in this study,
we evaluated the association of thrombus with
SIRI and Sl in patients with PE and explored
the relationship between thrombus
localization.

2. Materials and Methods

Our study consists of patients who were
admitted to the chest diseases clinic from the
emergency department with the diagnosis of
PE between January 2020- June 2022. Our
study is a single-center, retrospective study
and all procedures were performed by
following standard procedures following the
Declaration of Helsinki. Approval for the
study was granted by the Clinical Research
Ethics Committee Antalya Training and
Research Hospital (Date: January 16.02. 2023,
Decision No: 3/22). The diagnosis of PE in
the patients included in the study was made by
multi-detector computed tomography (CT)
pulmonary  angiography scanning, and
patients aged 18 years and older with a
diagnosis of PE were included in the study.
Pregnant ~ women, those  who  use
anticoagulant, steroid, or immunosuppressive
drugs that may affect similar tests, those with
chronic kidney or hematological disease,
those with acute or chronic infections, patients
aged <18 years, and patients with missing data
were excluded from the investigation.

According to the thrombus localization of the
patients diagnosed with PE, right, left, and
bilateral localization of the thrombus was
recorded. The thrombus is grouped as main
PE if it is in the main pulmonary vessel, as
lobar PE if it is in the lobar branch, and as
distal PE if it is in segmental vessels.
Demographic data and laboratory parameters
of the patients were recorded from the files in
the hospital data processing system. Among
the hemogram parameters, white blood cell
count, hemoglobin,  neutrophil  count,
lymphocyte count, and platelet count were
recorded. Calculated and recorded using the
SIRI NeutrophilxPlatelet/Lymphocyte
formula. NeutrophilxMonocyte/Lymphocyte
formula was used for SII formulation. The
relationship between laboratory parameters
and PE localization was investigated.

Statistical analysis

Statistical analysis of our study was done with
SPSS 25.0. and p-value <0.05 was considered
statistically significant. Probability analysis of
our data was performed using the
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Kolmogorov-Smirnov test, and the data were
shown as percentage, mean, and standard
deviation (SD) values. In the analysis between
thrombus localization groups, comparisons
between independent groups were used, the
Mann-Whitney U test was used, and the chi-
square test was used to evaluate numerical
and categorical variables that did not show
normal distribution. The optimum cut-off
values of SIRI and SlI values were calculated
with the Receiver Operating Characteristic
(ROC).

3. Results

One hundred patient with PE who met the
inclusion criteria was included in our study.
Fifty three(53%) of these patients were female
patients. The median age of the patients was
68.5 years. When we grouped the study
patients according to PE localization, the
thrombus was classified as main pulmonary in
18 (18%) patients, in the lobar region in 51
(51%) patients, and the distal pulmonary
vessel in 31 (31) patients. The in-hospital
mortality rate was 13%. The general
demographic data of the patients are given in
Table 1.

In  computed tomography  pulmonary
angiogram (CTPA) , which is used to detect
thrombus in PE patients, the mean age of the
patients according to the thrombus
localization was found to be significantly
lower in patients with thrombus in the main
pulmonary region than in the lobar region
(58.55+¢18.39 vs. 68.71+16.16, p:0.044).
There was no significant difference between
patients and localization region for genders.
Those with right-sided thrombus localization
were found to be significantly lower in the

main pulmonary vein branch compared to the
lobar and segmental branches (p=0.002;
p=0.041, respectively). The mean SIRI values
of the patients were found to be significantly
higher in those with main pulmonary
localization compared to the lobar region
(6.74+491 vs. 3.53+2.66; p<0.001). In
addition, mean SIRI values were found to be
higher in patients with main pulmonary
localization than those with distal thrombus
(6.74+4.91 vs. 2.13+1.16; p<0.001). It was
found to be significantly higher in those with
localization in the lobar region compared to
the distal region (3.53+2.66 vs. 2.13+1.16;
p=0.002). The mean Sl values of the patients
were found to be significantly higher in those
with main pulmonary localization compared
to the lobar region (2700.51+1651.81vs.
1335.73£1012.16; p<0.001). In addition,
mean SlI values were found to be higher in
patients with main pulmonary localization
than  those  with  distal  thrombus
(2700.51£1651.81  vs.  1196.31+820.63;
p<0.001). It was found to be significantly
higher in those with localization in the lobar

region compared to the distal region
(1335.73£1012.16vs. 1196.31+820.63;
p<0.001). Demographic and laboratory

parameters data of patients according to
thrombus localization are given in Table 2.

AUC values of the variables including SIRI
and SII values were discovered significant in
the ROC analysis. For the optimum cut-off
value of 1538.44, SIRI detects thrombus with
main pulmonary involvement with 78%
sensitivity and 72% specificity. For the
optimum cut-off value of 4.12, it notices a
thrombus with main pulmonary involvement
with 66.7% sensitivity and 79.3% specificity
in SlI (Table 3, Figure 1).

Table 1. Demographic and clinical characteristics of patients

Demographic features

Female/male (% female)

Median age (years)

Age over 65 years n(%)

Localization of thrombus

Main pulmonary arteries, n (%)

Lobar arteries , n (%)

Segmental and subsegmental arteries , n (%)
In-hospital mortality, n (%)

53/47 (53)
68.5 (26.5)
57 (57)

18 (18)
51 (51)
31 (31)
13 (13)
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Table 2. Distribution of the characteristics of pulmonary embolism patients according to thrombus
localization

Parameter Main PA Lobar PA Distal PA pl p2 p3
(n=18) (n=51) (n=31)

Age (years) 58.55+18.39 68.71£16.16 62.48+20.79 0.044 NS NS

Gender (female / 11/7 28/23 14/17 NS NS NS

male)

Location of thrombus,

n (%)

Right PA 1(5.6) 27 (52.9) 15(48.3) 0.002 0.041 NS

Left PA 2(11.1) 6(11.8) 9(29.2) NS NS NS

Bilateral PA 15 (83.3) 18(35.3) 7(22.5) NS NS NS

White  blood cell 10.31+4.22 12.01£6.28 10.38+4.78 NS NS NS

(x103/mm3)

Neutrophils 7.91+4.22 9.41+4.78 8.01+2.54 NS NS NS

(x10%/mm3)

Platelets(x10%/mm3) 234.33+56.46 257.84+99.71 244.54+119.88 NS NS NS

C-reactive protein 99.114£23.02 96.37+12.51 89.87+14.16 NS NS NS

SIRI 6.74+4.91 3.53+2.66 2.13£1.16 <0.001 <0.001 0.002

Sl 2700.51+1651.81 1335.73£1012.16  1196.31+820.63  <0.001 <0.001 <0.001

NS: non-specific;SIRI: Systemic inflammatory response index; SlI:Systemic immune-inflammation index , PA:
Pulmonary artery

pl=comparison between main PA group and Lobar PA group

p2=comparison between main PA group and Distal PA group

p3=comparison between Lobar PA group and Distal PA group

Table 3. Diagnostic accuracy of parameters for predicting the presence of main pulmonary arteries
thrombus

AUC Cut-off value  Sensitivity Specificity 95% ClI p Value
(%) (%)
SIRI 0.843 1538.44 78 72 0.713 to <0.001
0.917
Sl 0.815 4,12 66.7 79.3 0.760 to <0.001
0.926

SIRI: Systemic inflammatory response index; SII Systemic immune-inflammation index, AUC: Area under the curve
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Figure 1. The receiver operating characteristic (ROC) curves of systemic immune-inflammation index (SII) and
Systemic inflammatory response index (SIRI) in predicting main pulmonary arteries thrombus in pulmonary
embolism patients
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4. Discussion

In recent years, the role of biomarkers
reflecting inflammation and inflammatory
conditions in many atherothrombotic diseases,
especially cardiovascular diseases, has been
investigated. Conditions such as hypoxia or
trauma have been shown to trigger conditions
such as inflammation and pulmonary
endothelial dysfunction. Many markers, both
diagnostic and prognostic, have therefore been
used for patients with PE (4-9). In this study,
we showed that there is a significant
relationship between high SIRI and Sl levels
and thrombus localization.

The role of inflammation in the
pathophysiology of acute PE has been shown
in many studies. Studies have demonstrated
the role of many inflammatory markers in the
course of the disease (9). Although many
inflammation markers are affected in both
mortality and diagnostic processes, there are
very few studies in the literature regarding the
marker showing thrombus localization in
patients with PE (10). Since it is a life-
threatening disease, early detection of
thrombus that may occur in the main branches
with non-invasive easily accessible markers
will accelerate the diagnosis and treatment
processes (11). Studies have shown the
relationship between inflammatory markers
such as d-dimer and NLR and thrombus
localization (4,12). However, the relationship
between SIRI or SII and thrombus in patients
with PE has not been demonstrated in the
literature. Based on the data in our study, the
relationship between SIRI and SIlI and
thrombus localization has been demonstrated.
Significantly higher Sl and SIRI values were
found in thrombi in the main pulmonary
vessels than in those with thrombi in more
distal branches. For the optimum cut-off value
of 1538.44, SIRI with 78% sensitivity and
72% specificity; detects thrombus with main
pulmonary  involvement  with  66.7%
sensitivity and 79.3% specificity in Sl for the
optimum cut-off value of 4.12. Our study
showed that SIRI and SlI can predict PE in
the proximal region in patients with PE.
Therefore, in patients with high SIRI and SlI
values, a relationship with thrombus in the
main branches has been shown.

SIRI and SII have been used in many
diseases in recent years, both for diagnostic
and prognostic processes (7). They are the
main inflammation-based parameters and
have entered the medical literature
systematically as biomarkers, especially for
cardiovascular, gastrointestinal system, and
pulmonary diseases (6-8,13). In one study,
increased Sl values were associated with an
increased risk of postoperative recurrence of
AF and is a parameter that can be used to
independently predict late recurrence of AF
after mitral valve surgery (14). Ocal et al.
reported that it may be a better predictor of
mortality compared to traditional risk factors
in coronary artery patients who underwent SlI
coronary angiography (15). Kudlinsk et al. in
a study conducted by patients with COVID-
19, it was shown that it may be an
independent risk factor in the prognostic
process of the disease (16). In a study by Chen
et al., SIl was reported as a more powerful
parameter to predict survival outcomes in
patients with colorectal cancer, and its
usefulness was demonstrated in patients with
high-risk malignancies (17). In our study, it
was observed that there was a significant
correlation between the high Sll values of the
patients and the thrombus in the proximal
region.

SIRI, another inflammatory marker, is
similarly a useful prognostic and diagnostic
marker and is useful in many studies (6-8).
Chao et al. showed that SIRI can be an
objective and reliable marker for the survival
of patients with cervical cancer after radical
surgery (18). Cakmak et al. reported its
usefulness in complications in patients with
cholecystitis (19). In a similar study, it was
shown that it may be a marker of complication
in patients with acute appendicitis (6). In our
study, we found a significant relationship
between high SlI values and proximal PE.

The first of the limitations of our study is that
it is retrospective and single-centered. More
prospective studies on the patient population
are needed to better analyze the data. Since
SIRI and SII are inflammatory markers, we
think that comparing patients with intermittent
follow-up results will give more accurate
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results. Another limitation is that we cannot
compare it with other inflammation markers.
In addition, the inclusion of many scoring
systems and patient clinical findings in the
study may have affected the results of our

study.
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Determination of Gender By Machine Learning Algorithms, Through Using
Craniocervical Junction Parameters and Dimensions of the Cervical Spinal Canal
Kraniyoservikal Bileske Parametreleri ve Servikal Spinal Kanal Boyutlar1 Kullanilarak Makine
Ogrenimi Algoritmalari ile Cinsiyetin Belirlenmesi
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Abstract: Gender determination is the first step for biological identification. With the widespread use of machine learning
algorithms (MLA) for diagnosis, the significance of applying them also in gender determination studies has become apparent. This
study has therefore aimed at determining gender from the parameters obtained out of magnetic resonance images (MRI) of the
cranio-cervical junction and cervical-spinal canal by using MLA. MRI of the craniocervical junction and cervical-spinal canal of
110 men and 110 women were included in this study. The 15 parameters were tested with Decision Tree (DT), Random Forest (RF),
Logistic Regression (LR), Linear Discriminant Analysis (LDA), Quadratic Discriminant Analysis (QDA) algorithms. Accuracy
(Acc), Specificity (Spe), Sensitivity (Sen), F1 score (F1), Matthews-correlation coefficient (Mcc) values were used as performance
criteria. The Acc, Spe, Sen, F1, and Mcc were found to be 1.00 in the LR, LDA, QDA and RF algorithms. The ratios of the Acc,
Spe, Sen, and F1 were 0.98, and of the Mcc was 0.96 in the DT algorithm. It was found that the ratio between the SHAP analyzer of
the RF algorithm and the belt of the ratio between the arch of the atlas and the anterior-posterior distance of the dens (R3) parameter
had a higher contribution to the estimation of gender compared to other parameters. It was concluded that the LDA, QDA, LR,
DT and RF algorithms applied to the parameters acquired from the MRI of the craniocervical junction and cervical-spinal canal,
could determine the gender with very high accuracy.

Keywords: Craniocervical Junction; Cervical Spinal Canal; Magnetic Resonance Imaging; Sex Determination; Machine Learning
Algorithms

Ozet: Cinsiyet belirleme, biyolojik tanimlama igin ilk adimdir. Makine 6grenmesi algoritmalarinin (MLA) teshis icin yaygin olarak
kullanilmasiyla birlikte, cinsiyet belirleme c¢aligmalarinda da uygulanmasinin 6nemi ortaya ¢ikmustir. Bu nedenle bu ¢alismada,
MLA kullanmilarak kranio-servikal bileske ve servikal-spinal kanalin manyetik rezonans goriintiilerinden (MRG) elde edilen
parametrelerden cinsiyetin belirlenmesi amaglanmistir. Bu ¢alismaya 110 erkek ve 110 kadmin kraniyoservikal bileske ve servikal-
spinal kanal MR goriintiileri dahil edildi. 15 parametre Karar Agaci (DT), Rastgele Orman (RF), Lojistik Regresyon (LR), Dogrusal
Diskriminant Analizi (LDA), Kuadratik Diskriminant Analizi (QDA) algoritmalari ile test edilmistir. Performans kriterleri olarak
Dogruluk (Acc), Ozgiillik (Spe), Duyarliik (Sen), F1 skoru (F1), Matthews-korelasyon katsayisi (Mcc) degerleri
kullanilmigtir.Sonuglar: Acc, Spe, Sen, F1 ve Mcc degerleri LR, LDA, QDA ve RF algoritmalarinda 1.00 olarak bulunmustur. DT
algoritmasinda Acc, Spe, Sen ve F1 oranlar1 0.98, Mcc orani ise 0.96 olarak bulunmustur. RF algoritmasinin SHAP analizorii ile
atlasin kavisi ile densin 6n-arka mesafesi arasindaki oramin kemeri (R3) parametresinin cinsiyet tahminine katkismin diger
parametrelere kiyasla daha yiiksek oldugu bulunmustur. Kraniyoservikal bileske ve servikal-spinal kanal MRG'sinden elde edilen
parametrelere uygulanan LDA, QDA, LR, DT ve RF algoritmalarinin cinsiyeti ¢ok yiiksek dogrulukla belirleyebildigi sonucuna
varllmigtir. Anahtar Kelimeler: Kraniyoservikal Bileske, Servikal Spinal Kanal, Manyetik Rezonanans Gériintiileme, Cinsiyet
Tayini, Makine Ogrenim Algoritmas1
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Kraniyoservikal bileske parametreleri kullanilarak makine 6grenimi

algoritmalart ile cinsiyet tayini

1. Introduction

Identity is estimated and determined in
general by using certain peculiarities
including body weight and height, and gender
(1). Gender determination, surely the first step
of the identification, has long been performed
by several classic methods using different
anatomical components. In extraordinary
situations like natural disasters, contemporary
methods for gender determination have
become extremely essential since no proper
anatomical parts can occasionally be obtained
at certain circumstance. Even though DNA
analyses seem to be the most reliable
contemporary method -indeed it issince it
requires professionals, advance laboratories,
and high costs, new suitable methods are in
need. Bones such as cranium, pelvis, and long
bones have amply been used in gender
determination since they display the highest
dimorphism (2-6). Discriminant analysis has
also been used previously for the gender
determination (7). As mentioned above,
processes of the gender determination have
differed profoundly with the use of
technology, and lower cost, less laboratory
work and fast results have become important.
MLA, an artificial intelligence technology,
have recently been used most frequently in
research on the gender determination
particularly those on cranium. This is mostly
due to a massive data increase in visualization
technology on health sciences. Higher
accuracy rate has led the researchers to focus
on MLA, resulting in a broad and new era in
gender determination. Craniocervical
junction, the most moveable component of the
body, attaching the cranium to the trunk (8).
With its complex anatomy and structural
balance, it protects the spinal cord, and it
should be considered, both anatomically and
radiologically, as a unity which differs from
the cranium or cervical vertebrae alone (9).
Anomalies or pathologies in this junction
affects the flow of the CSF and venous
circulation, deteriorating the drainage. Studies
have measured several parameters of the
craniocervical junction and cervical spinal
canal and their variations (8,10-13). Upon
taking into consideration of the importance of
this region, this research has focused on the

gender determination using the various
parameters of the craniocervical junction and
cervical spinal canal, via MLA. The MRI
technique applied in this study is of valuable
in evaluating both the soft and bony
peculiarities of the cervical canal, as
mentioned in the literature (12). In the study,
Linear  discriminant  analysis  (LDA),
Quadratic  discriminant analysis (QDA),
Logistic regression (LR), Decision tree (DT),
and Random Forest (RF) algorithms, all being
classification algorithms of the controlled
learning, have been performed. Linear
discriminant analysis makes relatively simple
and effective classification even at very
complex situations. Quadratic discriminant
analysis is effective particularly where
covariant and variant levels are not
homogenous. Logistic regression is used for
the double classification. Tree algorithms can
be applied to both classification and
regression models.

2. Materials and Methods

2.1.Population Sample and Protocol for the
Magnetic Resonance Imaging (MRI)

The study has ethically been approved by the
Clinical Research Ethics Committee (Date:
26.04.2022, Decision No: 2022/110). The
image set used in the study has randomly been
retrospectively selected MRI images of 220
individuals (110 male, 110 female) with the
age of 18-65. All procedures were carried out
in accordance with the ethical rules and the
principles of the Declaration of Helsinki.
Exclusion criteria was the presence of any
pathology or chirurgic procedure at
craniocervical intersection. MRI images have
been obtained from the 1.5 T Signa Explorer
MRI  Scanner (GE Medical Systems,
Milwaukee, Wisconsin, USA) at the
Department of Radiology, Faculty of
Medicine, Bolu Abant lzzet Baysal
University. MRI images of T2 segmentation
were examined while taking measurements.

673



Osmangazi Tip Dergisi, 2023

2.2Image Processing

The images obtained as DICOM format were
transferred to Radiant DICOM Viewer
program (Version 2021.2). All measurements
were performed at actual 100% magnification.
The lengths of the following parameters were
measured; dens height (DH), anterior-
posterior distance of the dens (APDD),
anterior-superior  distance of the dens
(ASDD), length of the apical ligament of the
dens (LALD), sagittal diameter of the
foramen magnum (SDFM), the length of the
total cervical vertebra (TCVL), length of the
retropharyngeal space (LRS), anterior-
posterior diameter of the spinal canal
(APCSD), anterior-posterior diameter of the
spinal cord (APSCD), anterior-posterior
distance between of the arches of the atlas
(DBAA), and the sagittal diameter of the body
of C3 (C3SD) (Figure 1).

The dens angle (DA) was also measured in the
study (Figure 2).

In the study, Torg Pavlov ratio (R1), the ratio
between the sagittal diameter of the vertebral
canal and the anterior-posterior distance of the
dens (R2), the ratio between the arch of the
atlas and the anterior-posterior distance of the
dens (R3) were calculated. The formula for
the ratios were displayed in Equation 1.

_ APCSD
" APDD’

DBAA

_ APCSD _
"~ APDD

© C3SD’

Equation 1. Formalization of the ratios
2.3.Machine Learning Algorithms (MLA)

For the ML modelling, Python
program (version 3.7.1) and sckit-learn
(version 0.20.0) were used, using a computer
(i7, 8 Gb Hp-Folio 1040). Linear Discriminant
Analysis (LDA), Quadratic Discriminant
Analysis (QDA), Logistic Regression (LR),
Decision Tree (DT), and Random Forest (RF)
algorithms were chosen for the modelling.

2.4.Performance Criteria

Accuracy (Acc), Specificity (Spe), Sensitivity
(Sen), F1 score (F1), and the level of
Matthews correlation coefficient (Mcc) were
specified as the performance criteria
(Equation 2).

Acc = TP
~ TP+FN+FP+TN
TP
Sen =
TP+FN
TN
Spe =
TN+FP
Mcc =

TPXTN—FPXFN
J(TP+FP)X(TP+FN)X(TN+FP)x(TN+FN)

__ - SpecificityxSensitivity

F1

~ “ Specificity+Sensitivity

Equation 2. Formalization of the performance
criteria (TP: True positive, FP: False positive,
TN: True negative, FN; False negative).

2.5.Statistical Analyses

Median, min. & max. values of the data were
acquired, and Anderson Darling test was
applied for the suitability of the data to normal
distribution. Mann-Whitney U test was used
for the comparison of nonparametric data in
terms of the gender. Minitab 17 and Python
programs were used for the statistical
analyses, and p<0.05 was accepted as the
significance value.

3. Results

The median value of the male and female ages
were 40 and 38, respectively. Statically
significant results were determined with
regard to gender on the parameters of DH,
APDD, ASDD, LALD, TCVL, APSCD,
C3SD, DBAA, R1, R2, and R3. The values of
TCVL, DH, ASDD, LALD were significantly
higher in males, and those of APDD, APSCD,
C3SD, R1, and R3 in females (p<0.05, Table
1, Table 2).

Acc Spe, Sen, F1 and Mcc performance
criteria ratios were found to be 1.00 in LR,
LDA, QDA and RF algorithms. While the
ratios of Acc, Spe, Sen and F1 criteria were
all 0.98 in the DT algorithm, the ratio of Mcc
criteria  was found to be 0.96. The
performance criteria of the algorithms are
shown in Table 3.

Confusion matrix tables obtained by
algorithms were shown in Figure 3. In the
algorithms possessing the highest Acc ratio,
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all the genders of the 21 males and 23 females
in the test set were determined correctly.

SHAP analyzer model of the RF algorithm
was used to evaluate the effect of the
parameters to the results, and R3 parameter
was found to contribute at highest degree, as
displayed in Figure 4.

4, Discussion

There has been ample research in the
literature on the gender determination, using
very commonly the cranium, pelvis, and long
bones with high accuracy ratio (2-5,14). A
gender study done on the cranial skeleton,
using MLA from CT images, has determined
the Acc ratios as 88% by LDA and 83% by
QDA models (6). Likewise, another research
has used pelvis CT images, finding the Acc
ratios as 91-93% by DT model (15). Another
gender determination study performed on the
femoral bone of the Portugal population has
found the Acc ratio as 84-91%, using RF
algorithms (16). Indeed, in our study, gender
determination ratio of the Acc has been
revealed as 100% using same algorithms,
which seems to be very convenient result on
the gender determination studies. We have
also found the Acc ratio 98%, measured by
DT model in our study. Recent studies have
concentrated particularly on the specified and
detail parameters of different anatomical
components which have not been in question
previously  (17-19). This study has
accordingly focused on the gender
determination using the parameters obtained
by MR imaging of the craniocervical
intersections and cervical spinal canal,
applying MLA. The results of the DH, APDD,
ASDD, LALD, TCVL, APSCD, C3SD,
DBAA, R1, R2, and R3 have been found to be
significantly different as the gender concerned
(p<0.05), as depicted in the Table 1. After the
DT algorithm, the results of Acc 0.98, Spe
0.98, Sen 0.98, F1 0.98, and Mcc 0.96, have
been found upon the trial of ML. The other
performance criteria after the LR algorithm
have been determined as 1.00. Consequently,
upon applying confusion matrix, the accuracy
of gender determination was 100% in the
images of 21 males and 23 females used in
this study. Gender determination is a method

defining and analyzing the differences of the
various anatomical components between male
and female, based on the analysis of sexual
dimorphism (21). The important parameters
for the description of biological profile of an
unidentified person are age, body length,
ancestry, and gender. Hence, the parameters
of the age and length of the body are
particularly considered as the first step to
make a biological profile for the gender
determination since their determination is
relatively  easy  (3,14,21-23).  Gender
determination has historically been improved
by the use of various procedures such as
metric methods, morphological observations
and/or molecular analyses (24-27). It has
become critically essential for analyses
various areas including paleodemography,
anthropology, radiology, and basic sciences
such as anatomy and forensic medicine. In
this study, MLA have been applied through
the MRI technique, which is relatively faster,
reliable, and costing less. The results have
also shown that the accuracy of it is very high
as compared to the other techniques, just as
displayed in Table 3. As the literature reports
on the gender determination are summarized,
a study has performed progressive
discriminant functional analysis on the BT
images of 224 atypic axis bones, with the Acc
ratio of 92.6% (28). Likewise, another gender
determination study done on the C7, T1, T11,
and T12 vertebrates of European whites living
in South Africa and black people from North
Africa, has found this ratio as 89% and 85%,
respectively (18). Another further research on
gender determination performed in London
has compared two different discriminant
analysis method applying to C2, calculating
the Acc ratios as 76.99% and 83.3% (17).
Similarly, Acc ratios of 86.7% in trial and
89.7% in education tests, have been
determined in a gender determination research
on Portugal population, using LR model in C2
(30). Finally, a study has conducted on 70 BT
(35 women and 35 men) images the C2 and
C7 from Iranian population, finding these
values as 81.4% and 78.6%, respectively (30).
In our study, the Acc ratio has been obtained
as 100%, applying LR algorithms for the
gender determination. Overall, literature
possesses studies that have dealt with the
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morphometrical analyses of the craniocervical
and spinal canal parameters (10,11). Our
study, on the other hand, is the first research,
as to our knowledge, that has focused on the
gender determination out of these parameters.

5. Conclusions

Consequently, identity determination is
particularly essential out of the anatomical
remnants acquired from the disasters like fire,
flood, war, and deadly accidents. Upon the
advanced technological developments,
artificial intelligence studies have more
frequently been employed on gender
determination, resulting in the suggestion that
it will be used as a vital assistant tool in
medical area. Likewise, results of the studies
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Hexagonal Boron Nitride Nanoparticles Prevent Neurodegeneration in Septic Rat Brain
Hekzagonal Bor Nitriir Nanopartikiilleri Septik Sican Beyninde Nérodejenerasyonu Onler
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Abstract: Sepsis, which develops with the triggering of an uncontrolled inflammatory response, causes multiple organ damage and
dysfunction. Neuroinflammation occurring in sepsis causes varying degrees of deterioration in the central nervous system.
Hexagonal boron nitride (h-BN) nanoparticles composed of boron and nitrogen have potential biomedical applications and are well
tolerated by animals. Research has indicated that h-BN nanoparticles exhibit antioxidative characteristics. Although the anti-
inflammatory properties of the boron present in them, the effectiveness of h-BN nanoparticles on systemic inflammation or
neuroinflammation is unknown. Thus, the aim of this research was to investigate the potential protective benefits of h-BN
nanoparticles against inflammation induced by lipopolysaccharide (LPS) in rat brains. An intraperitoneal 5 mg/kg dose of LPS was
used to induce sepsis in Sprague Dawley rats. h-BN nanoparticles were given at 50 pg/kg and 100 pg/kg concentrations 24 h before
LPS injection. To assess the prophylactic effect of h-BN nanoparticles in sepsis-induced neurodegeneration, besides measuring pro-
inflammatory, oxidative stress, and apoptosis markers in brain tissues, the cerebral cortex and hippocampus were also examined
histopathologically. Our ELISA results show that h-BN nanoparticles inhibit inflammation in the brain as evidenced by the
reduction in LPS-induced increase in tumor necrosis factor-alpha (TNF-o) and interleukin-1 beta (IL-1B) levels. h-BN nanoparticles
diminished the oxidative stress index and lowered cytochrome ¢ and caspase-3 levels, components of the intrinsic apoptotic
pathway. Our histopathological analyzes demonstrated that neuronal and neuroglial damage in the cerebral cortex and hippocampus
was also prevented by the treatment of h-BN nanoparticles. These results implicated that h-BN nanoparticles could have a
neuroprotective effect against sepsis-induced neurodegeneration through their anti-inflammatory, antioxidant, and anti-apoptotic
properties.

Keywords: Apoptosis, Hexagonal Boron Nitride Nanoparticles, Lipopolysaccharide, Neuroinflammation, Oxidative Stress, Sepsis

Ozet: Kontrolsiiz bir inflamatuar yanitin tetiklenmesi ile gelisen sepsis, ¢oklu organ hasarmna ve disfonksiyona neden olmaktadur.
Sepsiste meydana gelen néroinflamasyon, merkezi sinir sisteminde degisen derecelerde bozulmalara yol agmaktadir. Bor ve
nitrojenden olusan hekzagonal bor nitriir (h-BN) nanopartikiilleri potansiyel biyomedikal uygulamalara sahiptir ve hayvanlar
tarafindan iyi tolare edilmektedir. Caligmalar h-BN nanopartikiillerinin antioksidatif 6zelliklerine sahip oldugunu bildirmistir.
ferdigi boronun anti-inflamatuar &zellikleri bilinmesine ragmen h-BN nanopartikiillerinin sistemik inflamasyon veya
noroinflamasyon tizerindeki etkinligi bilinmemektedir. Bu nedenle, bu c¢alismada h-BN nanopartikiillerinin sigan beyninde
lipopolisakkarid (LPS) kaynakli inflamasyon tizerindeki koruyucu etkilerini aragtirmak amaglanmistir. Sprague Dawley siganlarinda
sepsis olusturmak igin 5 mg/kg dozda LPS intraperitoneal olarak uygulanmistir. h-BN nanopartikiilleri, LPS enjeksiyonundan 24
saat once 50 pg/kg ve 100 pg/kg konsantrasyonlarda verilmistir. h-BN nanopartikiillerinin sepsis kaynakli norodejenerasyondaki
profilaktik etkisini belirlemek i¢in beyin dokularinda pro-inflamatuar, oksidatif stres ve apoptoz belirteglerinin dlgiilmesinin yani
sira serebral korteks ve hipokampiis histopatolojik olarak incelenmistir. ELISA sonuglarimiz, h-BN nanopartikiillerinin, timor
nekrozis faktor-alfa (TNF-a) ve interlokin-1 beta (IL-1B) seviyelerinde LPS'nin neden oldugu artigtaki azalma ile kanitlandig: gibi
beyindeki inflamayonu 6nledigini gostermektedir. h-BN nanopartikiilleri ayrica oksidatif stres indeksini diisiirmiis ve intrinsik
apoptotik yolak bilesenleri olan sitokrom ¢ ve kaspaz-3 seviyelerini azaltmistir. Histopatolojik analizlerimiz, serebral korteks ve
hipokampiisteki ndronal ve néroglial hasarin da h-BN nanopartikiillerinin uygulanmast ile 6nlendigini gostermistir. Bu sonuglar, h-
BN nanopartikiillerinin anti-inflamatuar, antioksidan ve anti-apoptotik 6zellikleri sayesinde sepsis kaynakli norodejenasyona karsi
koruyucu bir etkiye sahip olabilecegine isaret etmektedir.
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Neuroprotection by h-BN nanoparticles in Sepsis

1. Introduction

Sepsis is a condition distinguished by a

systemic inflammatory reaction to an
infection, which may also result in
neuroinflammation. In sepsis, the

inflammatory response is triggered by the
release of pro-inflammatory cytokines and
other immune system molecules that are
capable of crossing the blood-brain barrier
and activating inflammatory processes in the
brain (1). This action might result in the
stimulation of microglia, the principal
immune cells within the brain. This, in turn,
can trigger the discharge of more pro-
inflammatory cytokines, reactive oxygen
species (ROS), and other molecules that have
the potential to harm and disrupt the
functioning of neurons (2). Being exposed to
lipopolysaccharide (LPS), which is an element
of the external layer of gram-negative
bacterial membranes, has the potential to
prompt the immune system to activate and
induce the secretion and release of pro-
inflammatory cytokines, including TNF-a, IL-
1B, and IL-6. These cytokines can
subsequently cause neuroinflammation and
neuronal damage (3). Due to the fact that
LPS-induced neuroinflammation can lead to a
complex series of pathological changes that
can ultimately result in neuronal damage,
synaptic dysfunction, and cognitive deficits, it
has been connected to various neurological
conditions, including Alzheimer's disease,
Parkinson's disease, and sepsis-associated
encephalopathy  (4). Therefore, animal
models, such as rats and mice, have been used
to study the mechanisms of LPS-induced
neurotoxicity and to evaluate potential
treatments. However, since LPS-induced
neurotoxicity is a complex process that
involves multiple molecular pathways, more
investigations are required to gain a complete
comprehension of its mechanisms and to
devise effective treatments.

Boron is a trace mineral that is necessary for
the metabolism of plants, animals, and
humans. A growing body of research suggests
that boron can inhibit both acute and chronic
inflammatory responses and the resulting
oxidative stress associated with inflammation
(5). In fact, it has been found that boron can
reduce inflammation in mice with rheumatoid

arthritis. The mechanism behind this anti-
inflammatory activity of boron is thought to
involve its ability to regulate systemic
inflammation markers (6). In addition, it has
been  reported that  boron-containing
compounds (BCC) other than boron element
can regulate inflammatory processes by acting
on natural killer (NK) cells, dendritic cells and
macrophages. Furthermore, these compounds
play a modulating role in innate and adaptive
immunity by regulating the production of
cytokines (7).

Boron nitride (BN) is a heat-resistant
substance composed of boron and nitrogen
that can take on various crystal structures
based on the level of pressure and temperature
it's exposed to. These structures include
hexagonal, = rhombohedral,  diamond-like
cubic, and wurzite. However, at ordinary
room temperature, the most stable form of BN
is the hexagonal structure. The hexagonal
form of BN is distinguished by its
arrangement of hexagonal layers containing
alternating boron and nitrogen atoms, much
like the structure of graphene (8). Hexagonal
boron nitride (h-BN) nanoparticles have
unique properties, such as high thermal
conductivity, high mechanical strength, and
high chemical stability, which make them
useful in a wide range of applications
including electronics, optics, and energy
storage (9). Moreover, studies of the use of h-
BN nanoparticles have also shown that it has
potential biomedical applications in drug
delivery, bioimaging, tissue engineering, and
cancer therapy. Recent studies evaluated the
biocompatibility, toxicity, and biodistribution
of h-BN nanoparticles and the results suggest
that they are generally well-tolerated by
animal models, including rats and mice, and
have low toxicity at appropriate doses (10). h-
BN nanoparticles systemically increase
antioxidant capacity in rats (11). It has been
shown that this compound significantly
inhibits neurotoxic damage induced by
amyloid-f in human neuroblastoma cells in
vitro (12). Similarly, h-BN nanoparticles have
been revealed o exhibit neuroprotective
activity by reducing oxidative stress in an in
vitro Parkinson's model (13). Moreover, h-BN
nanoparticles were found to reduce oxidative
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stress in embryonic mouse hippocampal cells
(14). However, although there is ample
evidence of the anti-inflammatory impact of
boron, the protective or therapeutic effect of
h-BN nanoparticles against
neuroinflammation is unknown.

The objective of the present study to explore
the potential protective benefits of h-BN
nanoparticles against LPS-induced brain
damage and enhance our understanding of its
connection with restraining the inflammatory
response, oxidative stress, and apoptosis in the
septic rat brain.

2. Materials and Methods
2.1. Animals and Experimental Design

The subjects of this study were male Sprague
Dawley rats, aged between 3-4 months and
weighing between 250-300 grams. These
animals were supplied by the Experimental
Animal Breeding and Application Center
located at Kiitahya Health Sciences University
(Kiitahya, Turkey). The animals were kept in
a controlled room with 12-hour periods of
light and darkness, and the temperature was
maintained at around 24 + 1 °C. They were
provided with free access to food and water
without any limitations.

The rats were randomly assigned to 6 groups,
each comprising 7 animals. Rats in the
neuroinflammation LPS group were injected
intraperitoneally (i.p.) 5 mg/kg LPS
(Escherichia coli, serotype 0111:B4, L263,
Sigma Aldrich) dissolved in PBS (15). 50
pg/kg and 100 pg/kg h-BN nanoparticles
(Bortek Boron Technologies and Mechatronic
Inc., Eskisehir, Turkiye) dissolved in sterile
saline were injected (i.p) to the animals in the
treatment groups (11). 50 pg/kg and 100
ug/kg h-BN nanoparticles were administered
24 h before LPS injection to rats in the 50 +
LPS and 100 + LPS groups, respectively.
After 24 hours of receiving either h-BN or
LPS administration, the animals were
sacrificed under  high-dose  ketamine
hydrochloride: ~ xylazine (90:10 mg/kg)
anesthesia. The control group's rats received
an injection (i.p.) of 4 ml/kg of sterile saline
as a vehicle and they were sacrificed 24 hours
after the injection. Brain tissues of all rats

were immediately harvested and cerebral
hemispheres were separated. One of the
hemispheres was stored at -80°C for
biochemical analysis, while the other was
placed in fixative for histochemical analysis.

2.2. Enzyme-linked Immunosorbent Assay
(ELISA)

The brain tissue samples from all the groups
were examined for oxidative stress markers,
pro-inflammatory proteins, and apoptosis-
related proteins using ELISA assay following
the guidelines in the commercially purchased
kit protocols. Briefly, tissues preserved at -
80°C were homogenized in normal saline at
4°C, centrifuged at 3500 rpm for 10 minutes
and supernatants were removed. The samples
were incubated with biotinylated antibodies
and a solution of streptavidin-horseradish
peroxidase, which was then left to incubate
for one hour. The concentration was measured
by recording the absorbance at 450 nm after
the addition of the provided chromogen
solution and stop solution.

To assess oxidative stress in the brain tissues,
the total antioxidant status (TAS) and total
oxidant status (TOS) were quantified using
the respective kits from Rel Assay®
Diagnostics, located in Gaziantep, Turkey.
The oxidative stress index was determined by
using the formula: OSI = [TOS (umol H202
Eq/L) divided by TAS (umol Trolox Eq/L)]
multiplied by 100. In addition, to evaluate the
contribution of h-BN nanoparticles in
inflammatory processes, the levels of TNF-a
(EO764Ra) and IL-1B (EO119Ra) were
guantified using the corresponding kits from
BTLAB, USA. Finally, the measurement of
cytochrome ¢ (E1939Ra) and caspase-3
(E1648Ra) levels were performed to assess
the ability of h-BN nanoparticles to prevent
apoptosis by the kits purchased from BTLAB,
USA.

2.3. Hematoxylin and Eosin

Staining

(H&E)

The brains of the rats were promptly collected
and then immersed in a 10% neutral formalin
solution to fix them. After being subjected to
standard tissue processing, the tissues were
embedded in paraffin wax. 4 pum thick
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sections were obtained by a microtome
(Thermo-Fisher Scientific, Germany) from
paraffin blocks. Sections were deparaffinized
in xylene followed by rehydration with a
gradient ethanol concentration from 100 to
70% and stained with Hematoxylin and Eosin
(H&E). Stained sections dehydrated with
ascending gradient of ethanol (70 to 100%),
cleared in xylene and mounted with entellan.
Subsequently, they were examined using a
light microscope (Nikon Eclipse 80i, Nikon,
Germany) at a magnification of x200.

2.4. Statistical Analysis

SPSS 21.0 (SPSS, Chicago, IL, USA) and
GraphPad 7 Prism (GraphPad Software, Inc.,
San Diego, CA USA) were used for statistical
analysis. One-way analysis of variation
(ANOVA) was carried out, then Tukey's test
was employed as a post-hoc analysis for
multiple comparisons. The mean + standard
error of the mean (SEM) was used to present
all values. A p-value lower than 0.05 was
regarded as statistically significant.

3. Results
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induced by sepsis.

To evaluate the role of h-BN nanoparticles in
inflammatory responses, pro-inflammatory
marker levels were measured in the brain by
ELISA. It was observed that LPS
administration led to a considerable elevation
in the levels of both TNF-o and IL-1B, as
compared to the control rats (p < 0.001 and p
< 0.01, respectively) (Fig.1la,b). When 50
png/kg and 1000 pg/kg h-BN nanoparticles
were applied, TNF-a levels were not different
versus control (p > 0.05), but were lower than
those in rats received LPS (p < 0.001).
Prophylactic h-BN administration led to a
significant decrease in  TNF-a levels
compared to LPS at both doses (p < 0.05 and
p < 0.01, respectively) (Fig.1a). The IL-1B
levels were significantly lower in the group
administered 50 pg/kg h-BN nanoparticles in
comparison with LPS group (p < 0.05),
nanoparticles at 100 ug/kg concentration did
not cause any significant change (p > 0.05).
Moreover, both 50 pg/kg and 100 pg/kg h-BN
nanoparticles significantly attenuated the
LPS-induced upregulation of IL-1p (p < 0.05)
(Fig.1b).
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Figure 1. Alterations in pro-inflammatory cytokine levels in the brain tissue of rats treated with h-BN
nanoparticles. (a) Tumor necrosis factor alpha (TNF-a) and (b) interleukin-1 beta (IL-1B) levels. Values were
presented as the mean = SEM, n=7. *p < 0.05, **p < 0.01, ***p < 0.001 and ****p < 0.001.
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3.2. h-BN nanoparticles reduce LPS-induced oxidative stress in the brain

The ELISA assay was employed to measure
TAS and TOS levels in brain tissue to assess
the impact of h-BN nanoparticles on oxidative
stress. The results indicated a significant
reduction in the TAS level in the LPS group
when compared to the control group (p <
0.001). The administration of h-BN
nanoparticles alone significantly increased the
TAS level at both doses used (p < 0.001 for
50 pg/kg and p < 0.05 for 100 pg/kg) versus
the LPS group. The prophylactic injection of
50 ug/kg h-BN nanoparticles did not produce
a significant change in TAS levels when
compared to the group that received LPS (p >
0.05). However, the levels of TAS were
prominently lower in the 100 pg/kg dose

(a) (b)

15

TAS (mmol Trolox eq/L)
TOS (umol H,0, eq/L)

group than in the LPS group (p < 0.05)
(Fig.2a). In contrast to the antioxidant status,
the administration of LPS caused a substantial
rise in brain TOS levels versus the untreated
rats (p < 0.01). The treatment of h-BN
nanoparticles prior to LPS injection, at both
50 and 100 pg/kg dosages, reversed the TOS
increase (p < 0.05 and p < 0.0001), but the
prophylactic benefit was more pronounced at
the 100 pg/kg dosage (Fig.2b). OSI values
calculated based on these data were also
statistically significant, reflecting that LPS
triggered oxidative stress (p < 0.0001) and h-
BN nanoparticles showed antioxidative
activity (p < 0.0001) at both concentrations
used (Fig.2c).
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Figure 2. Alterations in indicators of oxidative stress in the brain tissue of rats treated with h-BN
nanoparticles. The levels of (a) total antioxidant status (TAS), (b) total oxidant status (TOS) and (c) the calculated
oxidative stress index (OSI). Values were presented as the mean + SEM, n=7. *p < 0.05, **p < 0.01, ***p < 0.001

and ****p < 0.001.

3.3. h-BN nanoparticles attenuate apoptosis triggered by LPS in the brain

In order to investigate whether h-BN
nanoparticles have anti-apoptotic activity on
LPS-induced neurodegeneration, caspase-3,
and cytochrome-c levels, which are markers
of the extrinsic apoptotic pathway, were
measured in brain tissues. The application of
LPS led to a significant rise in the levels of
both cytochrome ¢ and caspase-3 (p < 0.0001
and p < 0.001 respectively). Prophylactically

administered 50 pg/kg h-BN nanoparticles
decreased the concentration of cytochrome c
(p < 0.0001) and caspase-3 (p < 0.001)
compared to the LPS group. Similarly,
cytochrome ¢ (p < 0.0001) and caspase-3 (p <
0.05) concentrations were found to be reduced
when 100 pg/kg h-BN nanoparticles were
applied before LPS (Fig.3).
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Figure 3. Alterations in apoptotic markers in the brain tissue of rats treated with h-BN nanoparticles. (a)
Cytochrome ¢ and (b) caspase-3 levels. Values were presented as the mean = SEM, n=7. *p < 0.05, **p < 0.01, ***p

< 0.001 and ****p < 0.001.

3.4. h-BN nanoparticles attenuates LPS-induced neurodegeneration in cerebral cortex and

hippocampus

Histopathological assessments revealed that
the brain cortex of the control group had a
normal structure in terms of neurons,
neuroglial cells, and neuropil. Rats treated
with 50 and 100 mg/kg h-BN nanoparticles
exhibited similar cortical architecture to that
of the control group rats. However, rats
treated with LPS had neurons with condensed
nuclei, and neuronal shrinkage was a common
finding. Neuroglial cells were also shrunken
and showed deep staining. In addition,
hemorrhage and capillary dilation were
evident. Prophylactic administration of h-BN
nanoparticles at a concentration of 50 pg/kg
prior to LPS significantly prevented LPS-
induced cortical degeneration, with only a few
neurons and glial cells exhibiting shrinkage.
On the other hand, a 100 pg/kg concentration
of h-BN nanoparticles was found to be more
efficient in preventing the degenerative effects

The normal morphology of neurons in the
CAl and CA3 regions of the hippocampus
was observed in both the control group and
rats treated with 50 and 100 pg/kg h-BN
nanoparticles. Conversely, LPS treatment
resulted in a majority of neurons with darkly
stained  pycnotic  nuclei, and focal
inflammatory cell infiltration was also
detected in some areas. The administration of
h-BN nanoparticles at a concentration of 50
pug/kg  significantly mitigated neuronal
damage. Furthermore, the injection of 100
ug/kg h-BN nanoparticles almost completely
prevented neuronal  degeneration  and
maintained the hippocampal structure similar
to that of the control group rats. No
inflammatory cell infiltration was observed in
rats treated with nanoparticles at either dosage

(Fig.5).

of LPS compared to the 50 mg/kg
concentration (Fig.4).
|- EU .
BTCR e
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Figure 4. Histopathological appearance of the cerebral cortex. (a) Normal structure of cortical tissue of rats in the
control group. (b) Lipopolysaccharide (LPS) administrated rats showed neuronal shrinkage (dark arrows), shrunken
neuroglial cells (arrowhead), hemorrhage (star), and dilatation in capillaries (white arrow). (c,d) Rats treated with h-
BN nanoparticles at 50 and 100 pg/kg concentrations respectively revealed normal cortical morphology. () 50 pg/kg
h-BN nanoparticles treated rats prior to LPS administration showed attenuated neuronal degeneration with shrinkage
in only some neurons (dark arrow) and neuroglial cells (arrowhead). (f) 100 pg/kg h-BN nanoparticles treated rats
prior to LPS administration exhibited normal cortical architecture. Hematoxylin and Eosin (H&E).

Figure 5. Histopathological appearance of the CAl (left column) and CA3 (right column) regions in the
hippocampus. (a) Normal morphology of hippocampal tissue of rats in the control group. (b) Lipopolysaccharide
(LPS) administrated rats showed neurons with darkly stained pycnotic nuclei (arrows), and focal inflammatory cell
infiltration (arrowhead). (c,d) Rats treated with h-BN nanoparticles at 50 and 100 pg/kg concentrations respectively
exhibited the normal structure of both CA1 and CA3 regions. (e) 50 ug/kg h-BN nanoparticles treated rats prior to
LPS administration showed attenuated neuronal degeneration with pyknosis in only some neurons (arrow). (f) 100
pg/kg h-BN nanoparticles treated rats prior to LPS administration revealed normal cortical architecture. Hematoxylin
and Eosin (H&E).

4. Discussion

Our current research reveals, for the first time,
that h-BN nanoparticles protect against LPS-
induced neurodegeneration and alleviate
inflammatory responses in the brain in a rat
model of acute systemic inflammation.
Furthermore, our analyzes revealed that this
beneficial action of h-BN nanoparticles was
facilitated by inhibiting oxidative stress and
suppressing apoptosis.

Neuroinflammation, which is one of the main
components of pathology in  many
neurological and neurodegenerative diseases,
is a serious condition that can be triggered by

sepsis. Leukocytes and proinflammatory
cytokines produced in peripheral
inflammation reach the central nervous

system (CNS) by passing through the blood-
brain barrier (BBB). Here it triggers the
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inflammatory cells to generate and discharge
additional ~ cytokines.  This  resulting
neuroinflammatory response causes synaptic
disruption and death of neuronal and
neuroglial cells (3, 16). Experimental sepsis
induced by injecting LPS into the bloodstream
in animals is a widely used model for
investigating pathophysiology of sepsis and to
test potential therapeutic interventions. When
LPS enters the bloodstream, it activates a
systemic inflammatory response, promoting
the release of cytokines, such as TNF-a, IL-
1B, and IL-6 (17). Therefore, the use of agents
that reduce the generation of pro-
inflammatory cytokines is considered a useful
approach for the prevention or treatment of
sepsis-associated neurological damage.

In this study, we employed h-BN
nanoparticles to alleviate neuroinflammation
triggered by LPS in the brain. Our findings
revealed that the h-BN nanoparticles were
effective in reducing inflammation by
lowering the concentration of  pro-
inflammatory cytokines such as TNF-a and
IL-1B. To the best of our knowledge, these
data are the initial evidence demonstrating the
anti-inflammatory ~ properties of h-BN
nanoparticles. However, several studies in the
literature have presented results that are in
line with our research regarding the anti-
inflammatory activity of boron. According to
Naghii et al's (2011) research involving
human subjects, the administration of boron
supplements resulted in a notable reduction in
the concentrations of TNF-a and IL-6 in the
bloodstream within a mere 6-hour timeframe
(18). Turkez et al. reported that boric acid and
borax, which are BCCs, reduce IL-6, IL-1a
and TNF-a concentrations in human
glioblastoma cell lines (19). In a study
conducted by Ince and colleagues in rats with
gentamicin-induced renal damage, it was
observed that boron supplementation led to
reduced expressions of TNF-a, NF«xB, IL-1,
and IFN-y mRNAs in the kidneys (20).
Kucukkurt et al. showed that boron decreased
IL1-B and TNF-a gene expression levels in a
dose-dependent manner in high-fat fed rats
(21).

Apart from changes in cytokine levels, sepsis
also activates neuropathophysiological
mechanisms, including the initiation of

oxidative stress (1). As a matter of fact,
oxidative stress and inflammation are closely
linked cellular mechanisms that can trigger
each other. The inflammatory signaling
stimulated by ROS can worsen the production
of ROS at the site of inflammation, leading to
a self-perpetuating cycle (22). Thus, along
with the regulation of inflammatory cytokines,
controlling oxidative stress is a crucial
therapeutic goal in treating sepsis. According
to Barichello et al's (2007) report, the
mitigation of oxidative stress in septic rats led
to a decrease in cognitive impairment that
persisted over the long term (23). Oxidative
stress is strongly linked with cellular damage,
necrosis, and apoptosis. The process of
apoptosis is complicated and involves a
number of features such as cell shrinkage,
chromatin  condensation, internucleosomal
DNA fragmentation, and the creation of
apoptotic bodies (24). Many protease families
are linked to apoptosis, with caspases being
the most significant. The role of the intrinsic
apoptotic  pathway is crucial in the
development of sepsis-induced
neuroinflammation. The rise in ROS caused
by sepsis enhances the permeability of the
outer membrane of mitochondria, leading to
the release of multiple proteins including
cytochrome c. Cytochrome ¢ consequently
triggers the activation of caspase-3 (25).

Our present study demonstrated that h-BN
nanoparticles dose dependently mitigate the
elevated oxidative stress index resulting from
decreased total antioxidant status and
increased total oxidant status in the brain
induced by LPS administration. We also
showed that h-BN nanoparticles suppressed
sepsis-induced intrinsic apoptotic pathway
activation by reducing cytochrome c¢ and
caspase-3 levels. There are very few studies in
the literature regarding the antioxidant
features of h-BN nanoparticles, and the
existing studies are limited to in vitro
investigations. In parallel with our study, it
has been shown that h-BN nanoparticles and
boric acid increase the viability of embryonic
mouse hippocampal cells by ameliorating
oxidative stress caused by the anti-cancer drug
doxorubicin. A recent research conducted by
Aydin et al., (2022) presented evidence that it
was demonstrated that h-BN nanoparticles
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reduced oxidative stress by regulating both
TAS and TOS levels in an in vitro
Alzheimer's model created by the amyloid
beta application in embryonic mouse
hippocampal cells. They also indicated that
this antioxidative effect was accompanied by
inhibition of apoptotic/necrotic cell death
characterized by nuclear fragmentation and
chromatin condensation (12). Moreover,
Kiiciikdogru and colleagues revealed that h-
BN nanoparticles enhance the antioxidant
capacity of pluripotent human embryonal
carcinoma cells in the presence of the
neurotoxin 1-methyl-4-phenylpyridinium,
thereby they reduce oxidative stress and
inhibit apoptosis (13).

Histopathologically, we observed indications
of neurodegenerative changes in neuronal and
neuroglial cells, such as nuclear condensation
and shrinkage, as well as hemorrhage and
capillary dilation in the cerebral cortex of rats
following LPS administration. Similarly,
pycnosis was present in neurons in both CAl

and CA3 regions, along with focal
inflammatory  cell infiltration in the
hippocampus. h-BN  nanoparticles were

effective in alleviating these degenerative
effects at 50 pgkg and 100 pgkg
concentrations, with a greater protective
impact seen at the higher dosage. It should
also be noted that the nanoparticles in the dose
used did not cause any damage to the brain
tissue. As there is currently no in vivo
research on the impacts of h-BN nanoparticles
on neural tissues, our findings are particularly
noteworthy since they are the first evidence
on this matter. We suppose that the
neuroprotective effect of the nanoparticles we
observed is a result of the presence of boron
in their structure, as well as boric acid which
may potentially be a degradation product.
Several studies have been conducted
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Evaluation of the Readability of Antidepressant Drug Package Inserts Commonly Used in
Psychiatry
Psikiyatride Yaygin Olarak Kullanilan Antidepresan Ila¢ Prospektiislerinin Okunabilirliginin
Degerlendirilmesi

Merve Akkus

! Kutahya Health Sciences University, Faculty of Medicine, Department of Psychiatry, Kutahya, Tiirkiye

Abstract: The understanding of a written text is directly related to the readability level of that text. Readability can be measured
objectively using specific formulas. In this study, we aimed to determine the readability level of the drug package inserts of
antidepressant drugs. A total of 51 drug package inserts were grouped according to antidepressant types. Title and drug license
information was removed from the texts for standardization. These were evaluated using the Atesman, Bezirci—Yilmaz and
Cetinkaya—Uzun readability formulas, applicable to Turkish texts. The average Atesman readability score was determined as 71.4.
Accordingly, it was seen that the drug package inserts require a grade 7-8 of education for readability. The readability level of the
Bezirci-Yilmaz formula was, similarly, of grade 7-8 (primary education) level. The Cetinkaya-Uzun readability score was calculated
as 45.4 and an 8-9th grade level was determined. It was ascertained that the drug package inserts were readable at the secondary
education (7th-9th grade) level on average. Considering the average education level in Turkey, it was established that the readability
level was therefore high. We believe that writing the drug package inserts based on the average education level will increase
readability and therefore intelligibility.

Keywords: Apopitozis, Antidepressant drugs; Drug package insert; Readability; Education level

Ozet: Yazili bir metnin anlasilabilmesi 0 metnin okunabilirlik diizeyi ile dogrudan iliskilidir. Okunabilirlik ise bazi formiiller
kullanilarak objektif bigimde 6lciilebilmektedir. Bu galiymada antidepresan ilaglarin prospektiislerinin okunabilirlik diizeyini tespit
etmeyi amagladik. Toplam 51 prospektiis antidepresan gesitlerine gére gruplandirildi. Standardizasyon i¢in bashk ve ilag lisans
bilgileri metinlerden ¢ikarildi. Tiirk¢e metinler i¢in uygulanabilir olan Atesman, Bezirci—Yilmaz ve Cetinkaya-Uzun okunabilirlik
formiilleriyle degerlendirildi. Ortalama Atesman okunabilirlik puani 71,4 olarak tespit edilmistir. Buna gore prospektiislerin
okunabilirlik igin 7-8 sif egitim diizeyi gerektirdigi goriilmistiir. Aym sekilde Bezirci-Yilmaz okunabilirlik diizeyinde de 7-8.
siif (ilkogretim) seviyesi oldugu tespit edilmistir. Cetinkaya-Uzun okunabilirlik puani 45,4 hesaplanmig ve 8-9.smif seviyesi tespit
edilmistir. Prospektiislerin ortalama olarak ortadgretim (7-9. siif) seviyesinde okunabilir oldugu tespit edildi. Tirkiye’deki
ortalama egitim diizeyi dikkate alindiginda okunabilirlik seviyesinin yiiksek oldugu goriilmektedir. Prospektiislerin ortalama egitim
diizeyi baz alinarak yazilmasinin okunabilirligi ve dolayisiyla anlasilabilirligi artiracagini diisiinmekteyiz.
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1. Introduction

Readability is a concept that measures how
easy it is to understand and comprehend a text
based on how it is written, and then links this
information to how hard it is to read the text.
In recent years, several studies in the literature
have examined the readability of scientific
articles  (1). Nowadays the degree of
readability of a document can be determined
by using formulas that have been developed to
this end, and these tools provide precise and
impartial appraisals to assess the intelligibility
and coherence of a given written document

Q).

Antidepressants are a group of drugs that are
often used in psychiatry and their indications
are  progressively  expanding. Many
psychiatric disorders, including depression,
obsessive-compulsive disorder, panic
disorder, generalized anxiety disorder, post-
traumatic stress disorder and social phobia,
are treated with this type of medication (3).
As the utilization of these pharmaceutical
agents progressively broadens, it is imperative
to guarantee that the dissemination of related
information, as well as possible adverse
reactions associated with their utilization, is
conveniently understandable to ensure patient
safety and the promotion of public health.
Antidepressant medications are marketed by
prescription but are also accessible over the
counter in several countries. Users who wish
to learn about the use and potential adverse
effects of these medications may read the
package inserts, however some patients may
stop using these medications or not use them
in the dose and manner recommended by their
physician. For this reason, drug package
inserts must be provided and should be easy to
read and understand. Upon analyzing the
research conducted on the efficacy of drug
package inserts, it becomes apparent that they
are not fulfilling their intended role as the
primary source of information for users, not
just within our nation, but also across the
globe (4).

In this study, it was aimed to measure the
readability level of the package inserts of
antidepressant drugs that are frequently
prescribed today.

2. Materials and methods

Ethical approval of 2023/01-23 was obtained
by the Ethics Committee of Clinical Research
at Kiitahya University of Health Sciences.

The list of all active antidepressants available
in pharmacies was compiled by the author
from the current webpage of the Turkish Drug
Guide (5). The current medications were
classified into three groups, based on their
active ingredients:  selective  serotonin
reuptake inhibitors  (SSRIs),  serotonin-
norepinephrine reuptake inhibitors (SNRISs),
tricyclic antidepressants (TCAs), and others.
The drug package inserts texts were
transferred to the readability calculation
engine at "https://www.webfx.com/tools/read-
able/" by means of copying. The syllable,
word and sentence counts, as well as the
number of words with four or more syllables
in the drug package inserts texts, were duly
calculated. The results obtained from these
calculations were transferred to the Microsoft
Excel program. The readability values were
calculated using the formulas derived by
Atesman and Cetinkaya-Uzun (2, 6, 7).

2.1. The Atesman readability formula:
Readability score: 198.825 — 40.175 X
word length (total syllables / total words)
— 2.610 x sentence length (total words /
total sentences) and a readability score of
0-100 is obtained. As the score increases,
the readability of the text increases (2)
(Table 1).

2.2.The Bezirci-Yilmaz readability
formula: It is the Turkish version of the
readability formulas (6). It determines the
readability level of the written text
according to the Turkish education
system, in a formulation based on the
number of words in the sentences and the
number of syllables in the words (Table
1). Readability score=VOKS x ((H3 x

0.84) + (H4x15) + (H5x3.5) +
(H6x26.25))
2.3.The Cetinkaya-Uzun readability

formula: The formula was developed in
2010.Readability Score = 118.823 -
25.987 x the average word length is
calculated by —0.971x average sentence
length. Points were level 0-34 (disabled
reading - 10,11 and 12th grade), 35-50
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(educational reading - 8th and 9th grade)
and >51 (independent reading - 5 and 7th
grade) (7) (Table 1).

2.4, Statistical analysis: The SPSS® 20
software was used for data analysis.
Frequency and percentage values were
used to represent categorical data,
whereas the mean and standard deviation
were used to represent numerical data. For
normality distribution, the Kolmogorov
Smirnov and Shapiro Wilk tests and
histograms were used, and none of the

results were consistent with the normal
distribution. In the Kruskal Wallis
categorical data comparisons, the Ki-
square and the Fisher Exact tests were
employed to compare numerical data
between independent groups. The
statistical analyses used in the research
were conducted with a bidirectional
significance limit of 5% and a confidence
level of 95%.

Table 1. Atesman and Bezirci—Y1lmaz readability index scores and the corresponding education level.

Atesman Bezirci—-Yilmaz Cetinkaya-Uzun
Score Education level Grade Education level ~ Score Readability Education
Level Level
90-10 Primary school 4th 1-8 Primary 51 + Independent 5th, 6th and
grade and below education Reading 7th grade
80-89 5th - 6th grade
70-79 Tth - 8th grade 35-50 Instructional 8th and 9th
6069 9th - 10th grade 9-12 Secondary  and Reading grade
50-59  11th - 12th grade high school 0-34 Frustration Level ~ 10th, 11th and
12th grade
40-49 13th - 15th grade 12-16 Licence
education
30-39 Undergraduate level 16+ Academic level
<29 Postgraduate level and education
above
3. Results

The research started with 74 medication
packets. It was confirmed that 23 of them
(31.08%) were not being actively used on the
market, therefore the investigation was
ultimately completed using 51 medication
packets. Of these, 27 (52.9%) medicines were
SSRIs, 11 (21.5%) were SNRIs, and the
remaining 13 (25.6%) were TCAs and other
antidepressants.

Page Count, Sentence Count, Word Count,
Syllable Count, Average Sentence Length and
Average Word Length data of the drug
package inserts according to the groups, are
presented in Table 2. The average Atesman

readability score was determined as 71.4.
Accordingly, it was determined that the drug
package inserts require a grade 7 or 8 of
education for readability. Likewise, the
readability level of Bezirci-Yilmaz is also 7-8.
It was determined that there is a grade
(primary education) level. Cetinkaya-Uzun's
readability score was calculated as 45.4 and a
8-9th grade level was determined. No
statistically significant difference was found
between the groups in terms of readability
status (Table 3). According to this data, the
findings obtained with the three readability
formulas were found to be compatible with
each other (Table 4).

Table 2. Grammar statistical data of drug package inserts of antidepressant drugs.
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Parameters Groups n Mean SD Median Minimum Maximum
Page Count SSRI 27 11.3 2.0 11 8 15
SNRI 11 111 3.8 9 7 19
TCA and Other 13 8.6 1.7 8 7 11
Sentence Count  SSRI 27 585.1 107.5 576 269 789
SNRI 11 594.3 297.2 539 296 1210
TCA and Other 13 472.9 141.3 453 293 730
Word Count SSRI 27 3167.9 623.2 3208 2197 4446
SNRI 11 3157.7 1361.8 2943 1724 5741
TCA and Other 13 2340.6 666.6 2217 1608 3274
Syllable Count  SSRI 27 8790.3 1506.3 8704 6350 12400
SNRI 11 8902.2 4011.1 8254 4748 16837
TCA and Other 13 6718.4 1982.2 6478 4561 9663
Average SSRI 27 54 0.7 5.60 4.30 8.20
Sentence SNRI 11 5.4 0.7 5.50 4.30 6.50
Length TCA and Other 13 5.0 0.5 5.00 4.10 5.90
Average Word SSRI 27 2.81 0.0535 2.80 2.72 2.97
Length SNRI 11 2.83 0.0804 2.80 2.76 3.01
TCA and Other 13 2.85 0.0855 2.85 2.72 3.09

SSRI: Selective Serotonin Reuptake Inhibitor, SNRI: Serotonin-Norepinephrine Reuptake Inhibitor, TCA: Tricyclic
antidepressant

Table 3. The average readability scores of the drug package inserts of antidepressant drugs

SSRI (n=27) SNRI (n=11) TCA and Total (n=51) p value
Others (n=13)

Atesman readability index 71,6+3,3 70,9+2,7 71,3£3,5 71,4£3,2 ,790*
Cetinkaya-Uzun 45,7+5,6 454+1,5 43,9+1,6 45,4442 ,078*
Readability Index
Bezirci— 7 - 8 23(852%) 8(72,7%) 9(69,2%) 40(78,4%)
Yilmaz grade
readability 9 - 10 3(11,1%) 3(27,3%) 4(30,8%) 10(19,7%) ,439%*
index grade

11 - 12 1(3,7%) 0(0,0%) 0(0,0%) 1(1,9%)

grade

Data are given as mean=+SD or n (%). *Kruskal Wallis test, ** Chi Square test (Fisher's exact test)

Table 4. Correlation of readability indexes of drug package inserts of antidepressant drugs

Atesman Cetinkaya-Uzun Bezirci-Yilmaz
readability Readability Index readability index
index

Atesman readability index 1

Cetinkaya-Uzun Readability —0,557** 1

Index ,000

Bezirci-Yilmaz  readability -0,715** -0,610** 1

index ,000 ,000

**Correlation is significant at the 0.01 level (2-tailed).
4. Discussion

A drug package insert is a paper that
accompanies a medicine and provides
information on how the drug should be
administered and what side effects patients
may experience (8). Reading the package
insert of drugs is one of the important factors
affecting knowledge and behavior in drug use

(9). It is known that reading the package insert
of drugs and understanding the information
given about them are associated with health
literacy. Understanding the drug package
insert is one of the most important factors
affecting adherence to treatment (10).
Pharmaceutical drug package inserts are
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important  tools for accessing health
information, yet the number of studies
performed with the readability of drug
package inserts is limited in the literature. To
the best of our knowledge, there exists no
study of the readability levels of the drug
package inserts of antidepressant drugs with
the Turkish readability formula. In our study,
the package inserts of antidepressant drugs
were found at the primary level (7-8th grade)
according to two Turkish readability formulas
and at a secondary level (8-9th grade)
according to a formula.

Antidepressant medications are used for
several purposes, over a wide variety of age

groups, and at numerous dosage levels.
Fibromyalgia, neuropathic pain, migraine,
irritable bowel syndrome, etc., are also

recommended as adjuvant treatments in many
psychosomatic  diseases, even though
depressive disorders and anxiety disorders are
the primary indicators (11-14). It is known
that they are utilized in a large patient
population other than the exclusive mental
patient group, when their usage with
comorbid disorders is also taken into account.
In light of this circumstance, it is crucial to
assess the reading level of all age groups,
beginning with children. Poor socioeconomic
status and poor education levels are related to
a rise in psychiatric illnesses (15). Drug
package inserts with lower reading levels will
aid in greater public education in this regard.

In a study conducted in 2011, Haw et al.
analysed the level of patient information in
the package leaflets of antidepressant drugs in
the United Kingdom. The study evaluated the
content, design, readability level and the role
of drug package inserts in improving patients,
knowledge and skills related to drug use.
Although the readability scores of the drug
package inserts were not dire, it was
concluded that the drug package inserts were
insufficient to answer patients’ questions
about the use of the drug or to help them make
decisions by emphasising other factors
affecting readability (16). In 2015, a
systematic review of the literature on the
readability of drug package inserts was
published, in which 22 studies published
between 2008 and 2013 were analysed. This

review, which analysed texts written in
English, Portuguese, Italian, French and
Spanish, generally emphasised the need for
better readability of drug leaflets to improve
patient understanding and safety. It also
emphasises that better methods and standards
should be developed to improve the
readability of drug package inserts. It states
that the content and design of drug package
inserts should be appropriate for the target
audience and support problem-solving skills
related to drug use (17).

A study conducted in Iran in 2015, utilizing a
population-based approach with a sample size
of 36,000 individuals, revealed that
individuals with lower levels of education
exhibited a higher prevalence of mental
disorders (18). According to different
research, a heightened level of education
serves as a safeguard against the onset of
anxiety and depression (19). Recent findings
regarding the correlation between educational
level and psychiatric patients are lacking.
However, a systematic review conducted in
2007, based on previous studies conducted in
the United States, reported that 50% of
hospitalized  psychiatric ~ patients  were
functionally illiterate (20).

In a recent article about the readability of
eyedrop drug package inserts, it was stated
that the drug package inserts could be
understood with an average undergraduate
education (21). Another recent study of over-
the-counter (OTC) drug package inserts in
China, the overall text-reading level of the
drug package inserts was found to be
equivalent to the median reading level for
12th graders (9.5 to 12) (8). Informed consent

forms for intravenous and intramuscular
injection were evaluated in terms of
readability; according to the Atesman

readability formula of all these forms, it was
found to be of moderate difficulty (9th-12th
grade) and at the 7th-8th grade, according to
the Bezirci-Yilmaz readability formula. It was
stated that the readability of these texts was
quite low (22).

In a study conducted in Qatar, the readability
and comprehensibility of patient information
brochures for antidiabetic medications were
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examined. The findings indicated that the
readability level of the materials was at least
at an 11th-grade level and that most patients
were unable to comprehend them (23). The
other article examining the drug package
inserts in Iran, a significant portion of the
medications were found to possess low
readability levels and were deemed unsuitable
for non-expert readers (24).

In recent studies on the readability and
intelligibility —of various health-related
materials, it has been revealed that there are
incompatibilities between the readability of
these materials and the reading skills of the
target audience (25, 26). It is seen that the
technical language used mostly in these
materials makes many health-related materials
difficult (27).

In a 2018 study conducted in our country, the
median education level of the whole
population was determined to be 4.8 years for
women and 7.1 vyears for men (28).
Considering these facts, the drug package
insert information of antidepressant drugs, at
the 5-6th grade level in our country, may be
more likely to increase readability.
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Tip 1 Bipolar Bozuklukta Tedavi Uyumunu Etkileyen Faktorler

Factors Affecting The Treatment Compliance in Bipolar Disorder Type I
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Ozet: Medikal tedaviye uyumsuzluk, bipolar bozukluk (BB) hastalarinda zorlanmanin ve yeti yitiminin yaygin nedenlerinden
birisidir. Bu ¢aligmada, remisyonda olan BB hastalarinda tedavi uyum diizeylerinin belirlenmesi, tedaviye uyum tizerine etkili
olabilecek faktorlerin ¢ok yonlii olarak tespit edilmesi amaglanmaktadir. Arastirmaya remisyonda BB tip 1 tanili 50 hasta dahil
edilmis, sosyodemografik veri formu, Kisa Uluslararast Noropsikiyatrik Goriisme (MINI Plus 5.0.0), Hamilton Depresyon
Derecelendirme Olgegi (HAM-D), Young Mani Derecelendirme Olgegi (YMDO), Kisa Islevsellik Degerlendirme Olgegi (FAST),
I¢goriiniin Ug Bilesenini Degerlendirme Olgegi, UKU Yan Etki Degerlendirme Olgegi, Algilanan Sosyal Destek Olgegi (ASDO) ve
Tibbi Tedaviye Uyum Orani Olgegi (TTUOO) uygulanmustir. Gruplarm karsilastirimasida; TTUOO toplam puanlari, cinsiyete
(p<0,05), ¢aligma durumuna (p<0,05), medeni duruma (p<0,05), yakinina gore tedavi uyumu (p<0,05) ve yaygin anksiyete
bozuklugu (YAB) eslik edip etmemesine gore (p<0,05) gore anlamli fark saptanmustir. TTUOO toplam puam ile diizenli ilag
kullanim siiresi (p<0.01) ve i¢gérii toplam puam (p<0,01) arasinda ayni1 yonlii, YMDO (p<0.01) ve UKU yan psikolojik yan etkiler
altélgegi (UKU1) (p<0,01) ve tiim yan etkiler toplam puani (UKU toplam) (p<0,05) arasinda ters yonlii bir iliski saptanmustir.
Yapilan Regresyon analizinde; galisma durumu, eslik eden YAB ve YMDO toplam puanlarimin TTUOO toplam puani iizerinde
etkili faktorler oldugu bulunmustur (R=0.64). Arastirmanin bulgularina gére; erkek, evli, diizenli bir iste ¢alisiyor olmak ve yiiksek
icgorii diizeyi tedavi uyumunu olumlu yonde etkilerken, yan etkiler ve esik altt manik belirtiler tedavi uyumunu olumsuz yonde
etkilemektedir. Bu sonuglar dogrultusunda, BB hastalarinin is yasammn ve sosyal hayatinin desteklenmesi, hastalik ve tedavi
konularinda ayrintih bilgilendirilmesi amaciyla psikoegitime agirlik verilmesinin énemli oldugu sonuglarina ulagilabilmektedir.
Anahtar Kelimeler: Bipolar Bozukluk, Tedavi Uyumu, Tlag Tedavisine Uyum, Esik Alt1 Belirti

Abstract: Non-adherence to medical treatment is one of the common causes of difficulties and disability in bipolar disorder (BD)
patients. In this study it is aimed to determine the level of treatment compliance and the factors that may affect the treatment
compliance in many aspects. 50 patients followed up with BD type | in remission and they were evaluated with sociodemographic
data form, The Mini International Neuropsychiatric Interview (MINI Plus 5.0.0), Hamilton Depression Scale (HAM-D), Young
Mania Rating Scale (YMRS), Functioning Assessment Short Test (FAST), Schedule for Assesing the Three Components of Insight,
UKU Side Effect Rating Scale, The Multidimensional Scale of Perceived Social Support (MSPSS) and Medication Adherence
Rating Scale (MARS). The total score of treatment compliance differed statistically among patients depending on the gender
(p<0,05), employment status (p<0,05), marital status (p<0,05), treatment compliance according to a relative (p<0,05) and presence
of generalized anxiety disorder (GAD) (p<0,05). The total score of MARS is statistically related with the duration of regular
medication use (p<0.01) and total score of insight scale (p<0.01). On the other hand, it has statistically significant inverse
relationships with YMRS total score, Psychological Side Effects Subscale of UKU (UKU1) (p<0,01) and total UKU score (UKU
total) (p<0,05). In the regression analysis, employment status, accompanying GAD and YMRS total scores were found to be
effective factors on the MARS total score (R=0.64). In BD, being male and married, working in a regular job, having high insight
affect treatment compliance positively, side effects and presence of subthreshold manic symptoms affect treatment compliance
adversely. According to these results it can be inferred that supporting the working and social life of patients with BD, focusing on
psychoeducation to inform patients about the disorder and treatment issues are important.
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Bipolar Bozuklukta Tedavi Uyumu

1. Giris

Bipolar Bozukluk (BB); depresif, karma,
manik ya da hipomanik belirtiler ile saglikli
belirtisiz ara donemlerle doniisiimlii seyreden,
atak donemlerinde hastalarda ciddi sosyal ve
mesleki islevsellik kaybina yol acan siiregen
bir hastalik olarak tanimlanmaktadir (1).
Bipolar  bozuklukta  tedavi, bulgularin
kontrolii, tekrarlarin  Onlenmesi, bilissel
islevlerin korunmasi, komorbid durumlarin
gelisimini  azaltma ve en Onemlisi de
islevsellikte ve yasam kalitesinin
yiikselmesinde pek ¢ok hasta i¢in dnemli bir
aractir. Tedavinin olas1 pozitif etkilerinin
ortaya ¢ikmasit ve bunlarin siirdiiriilmesi
hastaya sunulan ila¢ dahil tedavi programina
uyulmasi ile miimkiin olabilmektedir (2). Ilag
tedavisi olmaksizin; manik epizodu takip eden
18 ay i¢inde %90’mn iizerinde, depresif
epizodu takip eden 18 ay icinde ise %70’in
iizerinde relaps goriildigii, ilag tedavisi goren
hastalarda bile 5 yillik relaps oranmin %70’
astigi  bildirilmektedir (3). Ilag tedavisi
semptomatik  duygudurum  epizodlarinin
tedavisinde, relaps ve rekiirrensten korumada
esas olmasma ragmen medikal tedaviye
uyumsuzluk tiim kronik hastaliklarda oldugu
gibi BB hastalarinda da zorlanmanin ve yeti
yitiminin yaygin nedenlerinden birisidir (4-8).
BB’de ilag tedavisine uyumsuzluk oranlari
caligmalara gore %20 ila %66 (ort. %41)
arasinda  degismektedir  (6,9-11). Bu
durumun; iyilesmede gecikme, daha sik relaps
ve rekiirrens (12,13), intihar girisiminde (13)
ve intihar sonucu 6liimde artis (14), daha fazla
hastane yatisi (15,16), daha sik psikiyatrik acil
basvurusu (17), hastaligin daha yiiksek global
maliyeti gibi bir¢ok olumsuz sonucu tespit
edilmistir (13,18).

BB hastalarinda ilag tedavisini etkileyen hem
klinik hem sosyodemografik bircok faktor
tanimlanmustir ve bunlarin belirli bir kismi1 BB
hastalarinda yiikksek tedavi uyumsuzlugu
oranlarina tutarli bir sekilde olumsuz katkida
bulunmaktadir (4,19). Bu faktorler; alkol ve
madde kullanim bozuklugu (20,21), anksiyete
bozukluklar1 (22) gibi komorbid psikiyatrik
bozukluklar (21,23), gen¢ olma, bekar olma
ve yalniz yasama gibi demografik o6zellikler
(8,11), erken hastalik baslangic yasi, ilag yan
etkileri gibi faktorlerdir (4,22). Kisinin
hastaliga karsi i¢gOriisiiniin olmamasi veya

yetersiz olmasi da ilag uyumunu olumsuz
etkilemektedir (24-27). Sosyal destek, aile
destegi gibi g¢evresel faktorler tedavi uyumu
iizerine etkili faktorler arasindadir. Sosyal ve
cevresel destegin yetersiz olmasi, hastanin ve
¢evresinin ilag tedavisine ve ruhsal hastaliga
karst tutumu, ila¢ kullaniminin toplumsal
hayatta yarattig1 diistiniilen giicliikler, kiiltiirel
inanglar tedavi konusunda goriilen baski gibi
etkenler uyumsuzluk riskini artirir (25,26,28).
Ozellikle hastalik siiresinin uzunlugu ve sik
yatiglar, hastalarda  hastaliklarinin  hig
diizelmeyecegi ve tedavi girisimlerinin etkili
olamayacagi seklindeki diisiincelerin
gelismesine neden olarak tedavi uyumlarim
bozmaktadir (29). Ilaglarin istenmeyen yan
etkileri de psikiyatrik bozukluklarda tedavi
uyumunu olumsuz etkilemektedir (30). Uzun
etkili enjekte edilebilir antipsikotik ilaglarin
(UEA), BB’de tedaviye uyumu artirmada ve
niiksleri onlemede etkili olduklar
bildirilmektedir (31). Epizodlarin siklig1, oral
ilaglara uyumsuzluk, siddeti yiiksek olan
epizodlar, rezidiiel belirtiler ve hastanin
tercihi gibi pek ¢ok nedenle UEA ilaglar BB
hastalarinin tedavisinde giderek daha sik
tercih edilmeye baslanmistir (31,32). Ancak

tedavi  uyumu;  hastanin  i¢gdriisiinde
yetersizlik, zayif sosyal destek, ilag yan
etkileri gibi  bircok etken tarafindan

bozulabilen kompleks bir durumdur ve
hastalarda bu nedenlerle UEA ilaglara dahi
uyumsuzluk gériilebilmektedir.

Aragtirmamizda bu faktorler, remisyonda BB
1 hastalarinda hem klinik hem
sosyodemografik acidan c¢ok yonlii olarak
degerlendirilmeye calisilmistir. Boylece, BB
hastalarinin tedavi uyumunu artirabilmek igin
hastalarin hangi o6zelliklerine odaklanilmasi
gerektiginin belirlenmesi amag¢lanmustir.

2. Gereg¢ ve Yontem
2.1. Orneklem Segimi

Orneklem, Ankara Universitesi Tip Fakiiltesi
Ruh Saghigi ve Hastaliklart A.D. Erigkin
Psikiyatrisi Poliklinigi’'ne Ekim 2014 -
Temmuz 2015 tarihleri arasinda basvuran,
Amerikan  Psikiyatri  Birligi Mental
Bozukluklarin Tanisal ve Sayimsal El Kitabi,
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Dordiincii Baski (DSM-1V) (33)’e gore BB 1
tanis1 alan hastalardan olusmaktadir (n=50).
Dahil olma Oolgiitleri, 18-65 yas arasinda
olmak, remisyonda olmak (HAM-D puani<7,
Y-MRS puani<7 olmasi), ¢aligmaya katilmaya
sozlii ve yazili onam verilmis olmasidir.
Orneklem igin belirlenmis dislama dlgiitleri;
(i) ek norolojik hastalik olmasi; (i) mental
retardasyon ek tanisinin olmasidir. Caligma,
Ankara Universitesi Tip Fakiiltesi Mezuniyet
Oncesi  Ogrenci  Arastirmalari  Etik
Degerlendirme Kurulu tarafindan incelenmis
ve 27.10.2014 tarih ve 17-733-14 Karar
numarasi ile etik bakimdan onaylanmstir.

2.2.Veri Toplama Araclari

Caligmaya dahil edilen hastalarin demografik
bilgileri ve baz1 klinik ozellikleri yar
yapilandirilmig bir anket ile toplanmigtir. Bu
anket; hastalarin yasi, egitimi, meslegi gibi
kisisel bilgilerin yaninda hastalikla ilgili;
hastaligin baslangi¢ yasi, yatis sayist gibi
bilgileri de igermektedir. Hastalara tedavi
uyumu ile ilgili; “Ne siklikta ayaktan kontrole
geliyorsunuz?” sorusu yoneltilmis, yanitlar
“alt1 aydan seyrek” ve “alti ay ve daha sik”
seklinde gruplandirilmistir. Ayn1 zamanda,
hastanin bir yakinina yoneltilen ve hastanin
tedavi uyumu ile 1ilgili disilincelerini
belirlemeye yonelik sorular yer almaktadir.
Hasta yakinlarindan kendilerine yoneltilen;
“Yakinmmizin  tedaviye  uyumunu  nasil
degerlendiriyorsunuz?”, “Ilacim kendiliginden
diizenli aliyor mu?”, “Ayaktan kontrollerine
diizenli geliyor mu?” sorularina “evet”,
“kismen”, “hayir” yanitlarindan birini se¢gmesi
istenmis, “hayir” yaniti hasta yakinina gore
tedaviye uyumsuz olarak degerlendirilmistir.

2.2.1. Kisa Uluslararast Noropsikiyatrik
Goriisme (MINI Plus 5.0.0 — Mini
International Neuropsychiatric

Interview)
Sheehan ve Lecrubier (1998) tarafindan
gelistirilen DSM-IV Eksen | psikiyatrik

rahatsizliklar i¢in diizenlenmis yapilandirilmig
bir goriigme aracidir (34). Klinisyen
tarafindan uygulanmaktadir. Yapilandirilmig
tarama Sorular1 sorulmakta, “evet” cevabi
almmasi halinde ayrintili degerlendirmeye
gecilmektedir. Tiirk¢e’ye uyarlanmasi Engeler

(2004) tarafindan yapilmistir (35). Bu
calismada, calismaya katilan hastalarin BB
tanisin1 dogrulamak ve ek psikiyatrik tani
varligin arastirmak amaciyla kullanilmstir,

2.2.2. Hamilton Depresyon Derecelendirme
Olcegi  (HAM-D), (Hamilton

Depression Rating Scale)

Olgek, Max Hamilton (1960) tarafindan
depresyon diizeyini derecelendirmek amaciyla
gelistirilmistir (36). Son bir hafta icinde
yasanan depresyon belirtilerini sorgulayan 17
maddeden olugmaktadir. 0-7 puan hastada
depresyon olmadigini, 8-15 puan arasi hafif
derecede depresyonu, 16-28 puan arasi orta ve
29 puan ve lzeri agir derecede depresyonu
gostermektedir. Tiirkge formunun gegerlik ve
giivenirligi Akdemir ve arkadaslari (1996)
tarafindan yapilmistir (37).

2.2.3. Young Mani Derecelendirme Olcegi
(YMDO), (Young Mania Rating

Scale)

Young ve arkadaglar1 (1978) tarafindan
gelistirilmig, bes siddet derecesi igeren 11
maddeden olusan, goriismeci tarafindan
puanlanan bir 6lcektir (38). 12 puan ve {izeri
mani  lehine degerlendirilmektedir. Bu
aragtirmada 7 puan alti remisyon lehine
degerlendirilmistir. Tiirkge gecerlik
giivenilirlik ¢aligmas1 Karadag ve arkadaglari
tarafindan yapilmistir (39).

2.24. Kisa I'§levs.ellik
Olcegi  (KIDO),
Assessment Short Test)

Degerlendirme
(Functioning

Bipolar bozuklukta iglevselligin seri bir
bicimde degerlendirilmesini saglamak {izere
Rosa ve arkadaglart (2007) tarafindan
gelistirilmistir  (40). KIDO 24 maddeli,
goriismecinin uyguladigi dortli likert tipi bir
Olcektir (0=hi¢ zorlanma yok, 3=asin
derecede zorlanma). Alt1 boyuttan
olusmaktadir; otonomi, mesleki islevsellik,
bilissel islevsellik, mali konular, kisilerarasi
iligkiler ve bos zaman etkinlikleri. Yiksek
puan kot islevselligi gostermektedir. Tiirkge
gecerlik ve giivenilirligi Aydemir ve Uykur
tarafindan, 2012 yilinda yapilmistir (41).
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2.2.5. Icgoriiniin Uc Bilesenini
Degerlendirme  Olgegi  (IUBDO),
(Schedule for Assessing the Three
Components of Insight)

David ve ark. tarafindan 1992 yilinda
gelistirilen, sekiz sorudan olusan ve klinisyen
tarafindan uygulanan yar1 yapilandirilmig bir
dlgektir (42). ik 7 sorunun en yiiksek toplam
puan1 14°tiir. Sekizinci soru hipotetik olarak
sunulmustur ve bu sorunun sorulmasi
goriismeciye birakilmistir. Bu soru ile birlikte
en yiiksek toplam puan 18’dir. Hastanin
yiikksek puan almas1 yiiksek i¢gdrii diizeyini
gosterir. Bu Olcegin iilkemizde gecerlik ve
giivenilirlik calismasi, Arslan ve arkadaslar
tarafindan 2001 yilinda yapilmustir (43).

2.2.6. UKU Yan Etki Degerlendirme Olgegi

(Udvalg for Kliniske Undersegelser)

Terapotik dozlarda kullanilan  psikotrop
ilaclara bagl ortaya ¢ikan klinik yan etkilerin
degerlendirilmesi amaciyla Lingjaerde ve
arkadaslar1 tarafindan gelistirilmistir (44).
Psikolojik  (UKU1), ndrolojik (UKU2),
otonomik (UKU3) ve diger (UKU4) yan
etkiler olmak tizere toplam 48 maddelik dort
alt 6l¢ekten olusmaktadir. Her bir madde dort
secenekli olup ‘0’ yan etki olmadigini ‘3’ ise
yan etkinin siddetli oldugunu gdstermektedir.
Tiirkge gecerlik ve gilivenirlik ¢aligmasi
sizofreni hastalarinda yapilmistir (45).

2.2.7. Cok Boyutlu Algilanan Sosyal

Destek Olgegi (CBASDO)

Zimet ve arkadaslari tarafindan 1988’de
gelistirilen Olgegin  Tiirkge gecerlik ve
giivenirlik g¢aligmast  2001°de  Eker ve
arkadaslar1 tarafindan yapilmistir. CBASDO
toplam 12 maddeden olusan bir Olcektir
(46,47). Her biri 4 maddeden olusan destegin
kaynagina iliskin 3 grubu igerir. Bunlar; aile,
arkadas ve 0zel bir insandir (diger). Her alt
6lcegin puani 0-28 arasinda; toplam puansa O-
84 arasinda degigmektedir. Elde edilen puanin
yiilksek olmasi algilanan sosyal destegin
yiiksek oldugunu ifade etmektedir.

2.2.8. Tibbi Tedaviye Uyum Oorani Olgegi
(TTUOO), (MARS-Medication
Adherence Rating Scale)

Thompson tarafindan 2000 yilinda gelistirilen
ve iilkemizde gecerlik ve gilivenirligi 2006’da
Kog tarafindan yapilan tibbi tedaviye uyum
orant Olgegi psikiyatrik hastalarda tedaviye
katilmi1  6lgmek amaciyla kullanilmaktadir
(48,49). Olgekte evet-hayir seklinde cevap
verilecek olan 10 soru yer almaktadir.
Olgekten alinan puanlarm yiiksek olmasi
uyum diizeyinin yiiksek, diisiik puanlar ise
uyum diizeyinin diisiik oldugu seklinde
yorumlanmaktadir.

2.3. Verilerin analizi

Calismada siirekli degiskenlerin tanimlayici
istatistikleri ortalama =+ standart sapma
seklinde, kategorik degiskenlerin tanimlayici
istatistikleri hasta sayist1 (N) ve yiizde (%)
seklinde gosterilmistir. Tedavi uyum toplam
puanimin gruplar arasinda karsilastirilmasinda
Bagimsiz Gruplar Igin t Testi kullanilmistir.
Ayrica tedavi uyum toplam puaninin diger
Olcek puanlart ile iliskisinin arastirilmasinda
Pearson Korelasyon Katsayisi’ndan
yararlanilmistir. Diisiik diizeyde iliski ig¢in
R=0,2-0,4; orta diizeyde iliski i¢in R=0,4-0,7,
gicli iligki i¢in R>0,7 kabul edilmistir.
Multivariate analiz igin tedavi uyum toplam
puanina etki eden faktorlerin arastirilmasinda

Stepwise  Lineer  Regresyon  Analizi
kullanilmigtir.  Bu  ¢alismada istatistiksel
analizler SPSS Statistics 21.0 istatistiksel

paket programi kullanilarak yapilmigtir. Test
sonuclarinda elde edilen p degerleri %95
giiven diizeyinde ve =0,05 anlamlilik
diizeyinde degerlendirilmistir.

3. Bulgular
Caligmaya toplam 50 hasta alinmigtir.
Orneklemin  sosyodemografik  &zellikleri

Tablo 1°de gosterilmistir. Calismaya katilan
hastalarin tedavi uyumuna yonelik yari
yapilandirilmisg bir anket uygulanmistir. Bu
ankete verilen cevaplara gore hastalarm 35’1
(%70) 6 ay ve daha sik araliklarla ayaktan
kontrole geldigini, 15’1 (%30) ise 6 aydan
seyrek ayaktan kontrole geldigini belirtmistir.
Katilimcilarin yakinlarina da hastalarin tedavi
uyumu hakkindaki diisiincelerine yonelik
sorular yoneltilmistir. Hasta yakinlarimin 31’1
(%62) hastanin tedaviye uyumlu oldugunu
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ifade ederken, 19’u (%38) hastanin tedaviye

uyumlu olmadigini ifade etmistir (Tablo 1).

Tablo 1. Orneklemin sosyodemografik ve klinik 6zellikleri

Hasta Sayisi

(n) Yiizde (%)
Cinsiyet Erkek 18 36
Y Kadm 32 64
Esitim D 8 Y1l ve Alt1 15 30
Sitim 8 Yil Ustii 35 70
Calismiyor 22 44
Calisma Durumu Calisiyor o p
Medeni Durum Ex:: Olmayan gg 4512
Sigara Kullanim El\jg”gr gg 1512
5 6 Aydan Seyrek 15 30
Kontrol Siklig1 6 Ay ve Daha Sik 2 30
Yakinina Gére Tedaviye Uyumu $§g§¥:§2 ﬂiﬂmlslljjz éi 22

Yas (y1l)
Hastalik Baslangi¢ Yas1 (y1l)

Hastaneye yatis sayisi (n)

Ort + SS (Min-Max)
40,5+ 11,6 (21-64)
26,1 + 10,2 (13-53)
1,9 +2,3 (0-12)

Hastalar, uygulanan TTUOQye gore; en az 2,
en fazla 10 puan almiglardir. Ortalama
TTUOO puam 7,02 + 220 olarak
hesaplanmustir.

Gruplarin  karsilastirilmasinda;  erkeklerin
kadinlara  gore  (p<0,05), c¢alisanlarin
calismayanlara gore (p<0,05), evli olanlarin

evli olmayanlara gore (p<0,05), yakininin
ifadesine gore tedaviye uyumlu olanlarin
uyumlu olmayanlara gore (p<0,05) ve yaygin
anksiyete bozuklugu tant ol¢iitiinii
kargilamayanlarin Olgiitii karsilayanlara gore
(p<0,05) TTUOO toplam puanlari istatistiksel
olarak anlamli diizeyde yiiksek saptanmistir
(Tablo 2).

Tablo 2. Hastalarin TTUOO toplam puanlarinin sosyodemografik verilere gore karsilastiriimasi

Sosyodemografik veriler Hasta Ortalama + pdegeri
Sayisi Standart Sapma
(n)

Cinsiyet Erkek 18 79+18 0,025*
Kadin 32 6,5+2,3

Egitim Durumu 8 Yil ve Alt1 15 7,1£23 0,923
8 Y1l Ustii 35 7,0£22

Calisma Durumu Calismiyor 22 6,1 £23 0,011*
Calistyor 28 7,719

Medeni Durum Evli Olmayan 22 6,2+23 0,016*
Evli 28 7,7+2,0

Sigara Kullanimi Hayir 22 7,0+2,3 0,943
Evet 28 7.0+£22

Kontrol Sikligt 6 Aydan Seyrek 12 59+25 0,077
6 Ay ve Daha Sik 31 72+1,9

Yakinina Gore Tedaviye Uyumsuz 19 4,8+1,8 <0,001*

Tedaviye Uyumu
Tedaviye Uyumlu 31 84+1,1

Eslik eden YAB Olgiitii Karsilamiyor 36 79+1,6 <0,001*

(simdi-gecen 6 ay) Olgiitii Karsiliyor 14 4,6 +1,7
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Sosyodemografik veriler Hasta Ortalama + pdegeri
Sayisi Standart Sapma
. a (n)
Psikotik  Ozellikli BB  Olgiitii Karsilamiyor 10 79+14 0,065
(yagsaminda) Olgiitii Kargiliyor 40 6,8+23

Actilamalar: TTUOO; Tibbi Tedaviye Uyum Orani Olgegi, YAB; Yaygin Anksiyete Bozuklugu, BB; Bipolar Bozukluk

Yapilan Pearson Korelasyon analizlerinde;
TTUOO toplam puami ile diizenli ilag
kullanim siiresi  (p<0,01; r= 0,417) ve
icgdriiniin {i¢ bilesenini degerlendirme olgegi
toplam puant (p<0,01; r=0,422) arasinda
istatistiksel olarak ayni yonlii ve orta diizeyli
anlamli bir iliski saptannmustir. TTUOO toplam
puani ile YMDO toplam puani (p<0,01; r=-
0,37) arasinda ters yonlii anlamli bir iliski
saptanmigstir. Hastalarin YMRS toplam puani
diistikce tedavi uyumu puami artmaktadir.

Ayrica tedavi uyum toplam puami ile UKU
yan etki degerlendirme 6lgegi psikolojik yan
etkiler alt olgegi toplam puami (UKUI)
(p<0,01; r=-0,374) ve tim yan etkiler toplam
puan1 (UKU toplam) (p<0,05; r=-0,297) olgek
puanlar1 arasinda da istatistiksel olarak
anlamli iliski bulunmustur. Tedavi uyum
toplam puani ile UKU1 ve UKU toplam 6l¢ek
puanlari arasinda ters yonlii ve diisiik diizeyli
bir iligki vardir (Tablo 3).

Tablo 3. TTUOO toplam puam ile Srneklemin klinik 6zelliklerinin ve diger dlgek puanlarmin iliskisi

r p
Yas 0,180 0,210
Toplam Egitim siiresi 0,093 0,523
Hastalik Baglangi¢ Yasi -0,097 0,503
Diizenli ila¢ Kullanim Siresi 0,417 0,003*
CBASDO toplam puami 0,133 0,357
KIDO toplam puani -0,216 0,132
ICGORU toplam puam 0,422 0,002*
UKUTI toplam puani -0,374 0,007*
UKU2 toplam puani -0,100 0,492
UKUS3 toplam puant -0,151 0,295
UKU4 toplam puani -0,129 0,371
UKU toplam puani -0,297 0,036*
YMDO toplam puani -0,37 0,009*

Aciklamalar: CBASDO; Cok Boyutlu Algilanan Sosyal Destek Olcegi, KIDO; Kisa Islevsellik Degerlendirme Olgegi,
UKU; UKU Yan Etki Degerlendirme Olcegi, YMDO: Young Mani Derecelendirme Olcegi

Yapilan Coklu Dogrusal Regresyon analizi ile
modelde; yaygin anksiyete bozuklugunun
eslik edip etmiyor olmasmmin (f=-3.12,
SE:0.44, t=-7.17, p<0.001), hastalarin ¢alisma
durumunun  (B=1.44, SE:0.39, T=3.67,
p=0.001) ve YMDO toplam puanlarinin (5 =-
0.30, SE:0.12, T=-2.57, p=0.013) TTUOO
toplam puani {izerinde istatistiksel olarak
anlamhi diizeyde etkili faktorler oldugu
bulunmustur ~ (R?=0,64).  Modelin ik
asamasinda; YAB komorbiditesinin etkisi
degerlendirilmis, -0,678  standartlastirilmis
katsayis1 ile eslik eden YAB degiskeninin
negatif yonde onemli etkisi oldugu, eslik eden
YAB tanisi arttikga TTUOO toplam puanimnin
azaldig1 gosterilmistir. Ikinci asamada; eslik
eden YAB ve calisma durumu degiskenlerinin

etkisi degerlendirilmis, eslik eden YAB ile
birlikte ¢alisma durumunun da modelde
pozitif yonde etkili oldugu gosterilmistir.
Calisma diizeyi artttkga TTUOQO toplam
puanlar1 artmaktadir. Son asamada ise eslik
eden YAB, calisma durumu ve YMDO
toplam puaninin modeldeki etkisi
degerlendirilmis ve YMDO toplam puaninin
da pozitif yonde etkili oldugu gosterilmistir.
YMDO toplam puani arttikga TTUOO toplam
puani artmaktadir. Modelin R* degeri 0,64
olarak belirlenmistir. Buna gore; c¢alisma
durumu, YAB komorbiditesi ve YMDO
toplam puaninin, tedavi uyumu dagiliminin %
64’1inii agikladig1 saptanmustir.
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Tablo 4. TTUOO toplam puani icin ¢oklu dogrusal regresyon analizi

Model Standardize edilmemis Standardize t Sig.
katsayilar katsayilar
B Std. Hata Beta
1 (Constant) 7,944 273 29,065 ,000
Eslik eden YAB -3,302 ,517 -,678 -6,392 ,000
(Constant) 7,044 ,330 21,360 ,000
2 Eslik eden YAB -3,327 ,452 -,683 -7,363 ,000
Calisma durumu 1,621 ,409 ,368 3,966 ,000
(Constant) 7,411 ,343 21,620 ,000
3 Eslik eden YAB -3,119 435 -,641 -7,176 ,000
Calisma durumu 1,442 ,393 ,327 3,673 ,001
YMDO toplam puan -,301 117 -,233 -2,571 ,013

Bagumli Degisken: TTUOO toplam puan, R?=0,64

Aciklamalar: YAB; Yaygin Anksiyete Bozuklugu, YMDO: Young Mani Derecelendirme Olgegi

2. Tartisma ve Sonug

Calismamizda; sosyodemografik acidan kadin
cinsiyet, calismiyor olmak ve bekar olmak,
ila¢ tedavisine uyumsuzluk ile iligkili faktorler
olarak tespit edilmistir. Klinik o6zellikler
agisindan ise; eslik eden YAB olmasi, i¢gori
diizeyinin diisiik olmasi, UKU psikolojik yan
etkiler alt Olgek puaninin yiiksek olmasi,
YMDO toplam puanmin yiiksek olmast kotii
ilag uyumu ile iligkili bulunmustur. Ayrica;
hem hastanin kendisine gore diizenli ilag
kullanim siiresi kisa olan hem de yakinina
gore ilag tedavisine uyumsuz oldugu tespit
edilen hastalarin kendisinin ve yakininin
ifadesi ile tutarli olarak TTUOO toplam
puanlari daha diistik tespit edilmistir.

Daha o6nce yapilmis caligmalara bakildiginda
hastalarin ilag tedavisine uyumunun farkli
sekillerde degerlendirildigi  goriilmektedir.
Kimi galigmalarda BB tanisi olan hastalarin
ilag uyumlart ilaglarin kandaki
konsantrasyonlarina bakilarak (5), kimisinde
hastalarin ila¢ uyumlarin1 hastalardan ve
hastalarin bakim saglayicilarindan aldiklar
bilgi ile (11,50), kimisinde ise tedaviye uyum
6lcekleri ile degerlendirilmistir
(8,18,20,22,51). Bu arastirmalara gore; BB
hastalarinda %20-%66 gibi genis bir aralikta
tespit edilen ila¢ tedavisine uyumsuzluk
oranlari, bizim hastalarimizda, kendi ifadesine
gore %30, yakinina gore %38 olarak tespit
edilmistir. Ayrica calismamizda
uyguladiggmiz  TTUOO  puanlarina  gore
hastalarin ortalama 6l¢ek puani on iizerinden
yedi bulunmustur. Daha &nce TTUOO ile
yapilan ve sekiz ve {stii puan alanlarm tibbi

tedaviye uyumlu olarak degerlendirildigi
aragtirmalar g6z Oniine alindiginda bizim
orneklemimizin tedavi uyumunun literatiire
gore yliksek oldugu sdylenebilir (48,51,52).
Literatiirdeki bu farkli sonuglarin nedeni;
uyumu degerlendirme yoOntemlerinin farkl
olmasi, psikiyatrik komorbiditenin varligi,
orneklem  biiyiikliigii, hastalarin  uyum
acisindan takip siiresi ve sekli, etnik olarak
farkli gruplarin olmasi ve ¢alisilan iilkelerdeki
saglik politikalarindaki farkliliklara bagl
olabilir (53).

Literatiirde;  sosyodemografik  &zelliklerin
tedavi uyumu {izerindeki etkisine dair ¢eliskili
veriler yer almaktadir. Bazi ¢aligmalarda;
geng yas ve bekar olmanin (50,54-56),
bazilarinda kadin olmanin (57,58), bazilarinda
ise erkek olmanin (54,59) ilag uyumunu
olumsuz etkiledigi belirtilmektedir. Bu
calismada ise erkek olmanin ve evli olmanin
tedavi uyumunu olumlu ydnde etkiledigi
ancak yasin tedavi uyumu {iizerinde etKili
olmadigr  gosterilmistir.  Yapilan  bazi
caligmalarda ise yas veya cinsiyetin ilag
uyumuna etkisi olmadig1 sonucuna
ulagilmistir  (50,60,61). Gonzalez-Pinto ve
arkadaslarinin  (2010) c¢alismasinda, bizim
calismamiza benzer sekilde diizenli bir isi
olmayanlarin ila¢ uyumlarmin diizenli bir iste
calisanlara  gore daha  koti  oldugu
bulunmustur (54). Calismalarda ¢eliskili
sonu¢larin  bulunmasinin nedeni; arastirma
yapilan grubun o&zellikleri, kiiltiirel faktorler
ve kullanilan 6l¢iim araglar veya yontemleri
ile iligkili olabilir. Ayrica, c¢aligmamizda
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erkeklerin tedavi uyumunun kadinlardan
yiiksek ¢ikmasi, erkeklerin calisma
oranlarinin kadinlardan daha yiiksek olmasi
ile agiklanabilir. Zira, yapilan regresyon
analizinde, ¢alisma durumunun tedavi uyumu
iizerinde etkili bir faktéor olduguna dair
bulgular tespit edilmistir.

Egitim diizeyinin hastalarin tedavi uyumuna
olumlu  etkileri  oldugu  daha  Once
gosterilmisse de (3,52,62) bizim calismamizda
egitim diizeyinin tedavi uyumuna etkisi
olduguna yonelik anlamli bir bulguya
rastlanmamistir.  Ayrica; ilag  kullanim
stiresinin beklendigi (29) gibi tedavi uyumu
ile aym1 yonde iligkili oldugu saptanmustir.
Ancak; uzun siire ila¢ kullanan hastalarin hem
illac yan etkisi hem de hastaligin
norodejeneratif etkileri nedeniyle ortaya ¢ikan
biligsel kayiplarin ilag uyumunu azaltabilecegi
ifade edilmektedir (63).

Yan etkiler nedeniyle ila¢ kullanmama yaygin
bir sorun gibi goriinmektedir ve bir¢ok
arastirmada ilaglara uyumsuzlugun en yaygin
nedeninin yan etkiler oldugu bildirilmistir
(50,55,64-66). Johnson ve arkadaslar1 (2007)
BB tedavisine uyumu hastalarda muhtemelen
en c¢ok kilo artis1 ve ilaglarin biligsel yan
etkilerinin etkiledigini belirtmiglerdir (67).
Yan etkiler nedeniyle uyumsuz olan hastalara
tedavi baglamadan Once yan etkiler, olasi
cOziimler ve basa ¢ikma stratejileri hakkinda
bilgi verilmedigi ve bu nedenle de
uyumsuzlugun arttigi one siiriilmiistiir (64).
Bu calismada yapilan degerlendirmede
tedavinin psikolojik, noérolojik, otonomik,
diger yan etkiler ve biitlin yan etkilerin tedavi
uyumu tizerine etkisi ayri ayri incelenmistir.
Sonu¢ olarak; tedavinin psikolojik yan
etkilerinin ve toplam yan etki puanindaki
yiiksekligin tedavi uyumunu olumsuz yonde
etkiledigi sonucuna varimistir. Bu yan
etkilerin  dikkat/konsantrasyon bozuklugu,
unutkanlik, sedasyon, gerginlik, huzursuzluk,
halsizlik gibi oOzellikle giinliik islevselligi
olumsuz etkileyecek ve kisilerde subjektif
rahatsizliga sebep olacak belirtiler olmasi,
psikolojik yan etkileri ila¢g uyumunda daha 6n
plana ¢ikarmis olabilir (45). Olas1 yan etkiler
konusunda hastalarin bilgilendirilip bas etme
becerilerinin gelistirilmesi, gerektiginde ek
tedavi desteginin saglanmasi, gilinlik yasam

aktivitelerine yonlendirilip, islevselligi
artirmaya yonelik miidahalelerde bulunulmasi
ozellikle psikolojik yan etkilerin olumsuz

etkilerinin  ortadan  kaldirllarak  tedavi
uyumuna olumlu katki saglanabilecegi
sOylenebilir.

Icgorii, kabaca kisinin sorunlarini anlama
kapasitesi olarak tanimlanabilir. Jaspers 1913
yilinda, i¢goriiyii klinik olarak tanmimlayan ilk
arastirmacilardan  biridir ve  giiniimiizde
yerlesmis anlami ile bir biitiin olarak
hastaliginin ve hastalik belirtilerinin farkinda
olma olarak tammlamustir (42). I¢goriiniin,
BB’de tedavi uyumu iizerine olumlu etkisi
olduguna dair yaygin bir goriis hakimdir (68—
71) ve zayif iggbrii sonucunda tedaviyi

reddetmenin  tedavi uyumunu  olumsuz
etkiledigi  bildirilmektedir  (72,73). Bu
caligmada da literatiirle uyumlu sekilde
hastalarin  i¢gorii  diizeyi arttikca tedavi

uyumlarinin arttigt sonucuna ulasilmistir. Bu
acidan bakildiginda; hastalarin  i¢goriiyii
artirmaya yonelik psikoegitimi,
desteklenmeleri, hastaligin ve tedavinin olasi
etkileri  ve yan etkileri  konusunda
bilgilendirilmeleri tedavi uyumu agisindan
onem kazanmaktadir.

Bipolar  bozuklukta  tedavi  uyumunu
etkileyebilecek bir faktor de sosyal destek
olarak degerlendirilmekte ve bu konuda
yapilmig bircok calismada ozellikle hastanin
birlikte yasadigi yakinlarinin ya da ailesinin
ilag tedavisine karsi olan tutumunun Onemine
vurgu yapilmaktadir (24,27,74). Benzer
sekilde; dislik sosyal destegin hastaligin
olugsma riskini artirdigini ve iyilesme sansin
azalttigin1 gosteren calismalar da mevcuttur
(75). Bir ¢alismada; BB tanis1 olan hastalarda,
tedaviye uyum saglayan hastalarin sosyal
cevrelerinde, uyum saglayamayan hastalara
gore anlamli derecede fazla sayida bireyin yer
aldigi gosterilmistir  (76). Ancak bizim
calismamizda sosyal destegin ila¢ uyumuna
etkisi istatistiksel olarak anlamsiz
bulunmustur. Bulgular arasindaki bu farklilik
bu ¢alismanin Orneklem sayisinin  disiik
olmasi, uygulanan sosyal destek o6lgeklerinin
farkli olmas1 veya kiiltlirel yapilar arasindaki
farkliliklar ile acgiklanabilir. Rabinovitch ve
arkadaslarinin  (2013) psikotik hastalarda
yaptiklar1 bir izlem c¢alismasinda tedaviye
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uyum ylizdesi ile aile destegi diizeyi
ortalamasi arasinda anlamli bir Kkorelasyon
saptanmustir (77). Bipolar bozuklukta oldugu
gibi tiim psikiyatrik bozukluklarda tedavi
uyumunun sosyal destek ile aym1 yonde bir
iligkisi oldugu belirtilmektedir (78,79).

Bipolar bozuklukta tip 1 hastalarinda, yasam
boyu psikiyatrik komorbidite orani %50-70
arasinda degismektedir (80). BB olan hasta
grubunda genel popiilasyona oranla anksiyete
bozuklugu oranlar1 daha yiiksek bulunmustur
ve hastalarin %55.8’inde eslik eden en az bir
anksiyete bozuklugu, %31.8’inde yaygin
anksiyete bozuklugu (YAB) ile komorbidite
oranlar1 goézlenmistir (81). Benzer sekilde
Boylan ve arkadaslar1 (2004) YAB’nin %31.2
orani ile BB olan hastalarda yasam boyu en
stk goriilen anksiyete bozuklugu oldugunu
belirlemislerdir (82). Bipolar bozukluga eslik
eden YAB olan hastalarda tedavi uyumunun
da disiik oldugu belirtilmektedir (19). Bu
calismada da bipolar bozukluga eslik eden
YAB olan hastalarin tedavi uyumu, YAB
eslik etmeyen hastalara gore daha diisiik
bulunmustur. Yapilan regresyon analizinde ise
eslik eden YAB, tedavi uyumunu etkileyen
faktorler arasinda ¢alisma durumu ve esik alt1
manik  belirtilerle  birlikte  anlamliligin
korumaya devam etmistir. BB hastalarinda
komorbidite oranimin yiiksekligi ve ilag
tedavisi {lizerine olan etkileri gbéz Oniine
alindiginda 6zellikle YAB olmak iizere tiim
anksiyete  bozukluklarmin  tespit edilip
miidahale edilmesi, klinisyenlerin bu agidan
dikkatli olmasi1 gerektigi vurgulanabilir.
Ozellikle yas ilerledikge artan tedavi
uyumunun,  yasla  birlikte  anksiyete
belirtilerinin azalmas: ile iliskili olabilecegi
one  siriilmiistir (7). BB  hastalan
degerlendirilirken ve ilag tedavisi segilirken,
hastanin subjektif yakinmasi olmasa dahi
anksiyete belirtilerinin detayli degerlendirilip
gerekirse anksiyolitik etkinligi yiiksek ilag
rejimlerinin tercih edilmesi hastalarin ilag
tedavisine olan uyumuna olumlu katki
saglayabilir. Ek olarak; ¢alismamizda hastalar
remisyonda olmasma ragmen (YMDO<7),
esik alti manik belirtilerin ilag tedavisine
uyum lizerinde olumsuz etkisi oldugu
regresyon analizinde de tespit edilmistir. Daha
once yapilmis bir ¢aligmada o6zellikle esik alti
depresif belirtilerin BB’de tedavi uyumunu

bozdugu gosterilmistir (22). Esik alti manik
belirtiler BB hastalarinda sik goriilmektedir
(83) ve bu belirtiler ile ila¢ tedavisine uyum
arasinda ¢ift yonlii bir etkilesim olabilir. Esik
alt1 manik belirtiler arttik¢a hasta kendini daha
iyi hissediyor ve ilaglarin1 aksatiyor olabilir,
diger taraftan ilaglarin1 aksattikca esik alti
manik belirtilerde de artig olabilir. Bu iki
durumun  birbirini  yordadigim1i  tespit
edebilmek icin daha genis 6rneklemli izlem

caligmalarina ihtiyag vardir. Ancak
remisyonda dahi olsa hastalarin
degerlendirilmesinde esik alti belirtilerin

dikkatle arastirilip takip edilmesi ve gerekli
miidahalelerin yapilmasi ila¢ tedavisine uyum
acisindan 6nemli gibi goriinmektedir.

Yukarida anlatildig1 gibi, BB’de tedavi uyumu
bircok  faktérden  etkilenmektedir. Bu
faktorlerin birgogunun bir arada
degerlendirilmesi ve ¢alismada BB hastalarina
ait bircok degiskenin ele alinmis olmasi bu
calismanin esas giiclii yoniinii
olusturmaktadir. Ayrica hastalara uygulanan
Olcekler tek degerlendirmeci tarafindan
uygulanmig, bdylece degerlendirici arasinda
olusabilecek yorum farkliliklarinin = Oniine
gecilebilmistir.,  Bu  g¢aligmanin  baslica
kisithiligt  6rneklem sayisinin  az  olmasi
sayilabilir. Orneklemin cinsiyet agisindan
homojen dagilimda olmamasi, cinsiyetin
tedavi uyumu ile iligkisine dair yaniltici
bulgular elde etmemize neden olmus olabilir.
Hastalarin  ve hasta yakinlarmin  sdzel
bildirimlerine dayanan verilerin kullanilmig
olmasi da kisithiliklar arasinda kabul edilebilir.
Caligmanin kesitsel olmasi nedeniyle, gegmise
yonelik anamnez alinmasina ragmen, bazi
bilgilerin hastalar tarafindan eksik ya da
yanlis hatirlaniyor olmasi  muhtemeldir.
Ancak c¢aligma kapsam olarak incelendiginde
genel olarak literatiirle uyumlu oldugu
izlenmektedir.

Sonug olarak; BB olan hastalarin diizenli bir
iste caligmalarinin tegvik edilmesi, bu konuda
hastalarm  ve yakinlarinin ydnlendirilmesi
onem teskil etmektedir. Hastalarin evlilik
hayatin1 diizenli bir sekilde siirdiirebilmeleri
acisindan hem hastalara hem de eslerine
hastalik, tedavisi ve prognozu hakkinda
bilgilendirici egitim programlar1
diizenlenmesi fayda saglayabilir. BB seyrinde

704



Bipolar Bozuklukta Tedavi Uyumu

ve ila¢ tedavisine uyumda, hastalarin hekimler
ile kurdugu terapotik alyansin
giiclendirilmesinin, uygulanan tedaviler ve
yan etkiler gibi tedavinin zorluklar1 hakkinda
ayrmtil bilgiler verilmesinin hastalarin tedavi
uyumuna olumlu  katkilar  saglayacagi
diistiniilmektedir. Tedavide, hastaya uygun
yontemlerin  se¢ilmesi, medikal tedavinin
miimkiin oldugunca en diisiik etkin dozlarda
uygulanmasi yine yan etkiler agisindan
hastalarin  tedavi uyumunu artiracak gibi
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Abstract: The benefits of physical activity in promoting health and preventing chronic diseases have been proven; however,
inactivity remains a major problem in many countries worldwide. This meta-analysis aimed to evaluate the effectiveness of primary
care-based interventions for physical activity promotion. The literature search was carried out on Medline, Cochrane Library, Web
of Science, and Scopus databases. Randomized controlled studies performed on adults, included interventions for promoting
physical activity, had a follow-up period of at least 12 months, and performed intention-to-treat analysis were reviewed. A total of
16 randomized controlled trials from 7 different countries were included in the meta-analysis (n=8,762). The most common
interventions were providing informative materials about physical activity (10 studies), phone calls for support and follow-up (10
studies), and providing an exercise prescription/program for the participants (9 studies). In five studies, participants were given self-
monitoring tools to follow up on their own activity levels. Interventions provided low or low-medium increases in the physical
activity duration (standardized mean difference [SMD]=0.21, 95.0% CI: 0.15 — 0.27), energy spent on physical activities
(SMD=0.14, 95.0% ClI: 0.05 — 0.23), and the number of steps (SMD=0.32, 95.0% CI: 0.19 — 0.44). Although interventions aimed to
increase the physical activity level showed limited effectiveness, given the strong health benefits of physical activity, promotion
programs in this regard need to be integrated into primary health care.

Keywords: Primary health care, Exercise, Physical activity, Meta-analysis

Ozet: Fiziksel aktivitenin sagligi gelistirme ve kronik hastaliklari nleme konusundaki faydalari kamitlannus olmasina karsmn
hareketsizlik diinyanin birgok iilkesinde 6nemli bir sorun olmaya devam etmektedir. Bu meta-analizde, fiziksel aktiviteyi tesvik
etmek igin yapilan birinci basamak temelli miidahalelerin etkililiginin degerlendirilmesi amaglanmugtir. Literatiir taramas: Medline,
Cochrane Library, Web of Science ve Scopus veri tabanlarinda yapilmustir. Yetiskinler tizerinde gerceklestirilen, fiziksel aktiviteyi
tesvik etmeye yonelik miidahaleleri iceren, takip siiresi en az 12 ay olan ve intention-to-treat analizi yapilan randomize kontrolli
caligmalar gozden gecirilmistir. Yedi farkl iilkeden toplam 16 randomize kontrollii ¢aliyma meta-analize dahil edilmistir (n=8,762).
En yaygin miidahaleler, fiziksel aktivite hakkinda bilgilendirici materyallerin saglanmasi (10 ¢alisma), destek ve takip igin telefon
goriigmeleri yapilmasi (10 ¢aligma) ve katilimcilar icin egzersiz regetesi/programi hazirlanmasidir (9 ¢alisma). Bes ¢alismada,
katilmeilara kendi etkinlik diizeylerini gorebilmeleri icin aktivite takip araglar verilmistir. Miidahaleler; fiziksel aktivite siiresi
(standartlagtirilmis ortalama fark [SMD]=0,21, %95,0 GA: 0,15 — 0,27), fiziksel aktiviteler i¢in harcanan enerji (SMD=0,14, %95,0
GA: 0,05 — 0,23) ve adim sayist (SMD=0,32, %95,0 GA: 0,19 — 0,44) diizeyleri lizerinde kiigiik veya kiigiik-orta diizeyde artis
saglamistir. Fiziksel aktivite diizeyini artrmaya yonelik miidahalelerin sl etkililik gostermis olmalarma kargin, fiziksel
aktivitenin giiclii saglik yararlari goz 6niine alindiginda, bu konudaki tesvik programlarmin birinci basamak saglik hizmetlerine
entegre edilmesi gerekmektedir.
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1. Introduction

Lifestyle-related risk factors (such as physical
inactivity, tobacco use, unhealthy diet, and
excessive alcohol intake) are among the
leading causes of Disability-Adjusted Life
Years (DALY). The most common chronic
health problems, including cancer,
cardiovascular diseases, diabetes mellitus, and
lung diseases, are strongly linked to lifestyle
(). A healthy lifestyle, including regular
exercise, is associated with a healthier and
longer life expectancy (2). Physical inactivity
was attributed to 34.6 million DALY in 2015
(equivalent to approximately 3% of all causes)
(1). Although health promotion interventions
have increased in recent years, more than one-
third of the adult population does not meet the
physical activity recommendations, especially
in developed countries (3, 4).

Insufficient physical activity creates a
significant economic burden on countries and
health systems (5). According to national
estimates, total per capita health expenditures
for inactive adults in the United States (USA)
were 30% higher than for active adults in
2014 (6). Worldwide, physical inactivity was
estimated to cost healthcare systems $53.8
billion in 2013, corresponding to 0.67% of all
health expenditures in the world in that year

).

According to the OECD (Organization for
Economic Co-operation and Development)
data, approximately 78% of the population
aged 15 and over visited primary -care
physicians at least once a year in developed
countries (8). Patient visits are important
opportunities for lifestyle counseling in
preventive medicine (9). American College of
Sports Medicine (ACSM) and the American
Medical Association (AMA) emphasized that
physical inactivity should be considered a
'vital sign' in primary care, and physical
activity should be evaluated together with
other clinical measurements such as blood
pressure and weight status (10-12). Similarly,
WHO European Region stated that practices
such as assessment of physical activity level,
providing counseling, and referral when
necessary should be integrated into standard
primary health care services (13).

Studies on the effectiveness of interventions
applied in primary health care to increase the
level of physical activity began in the 1980s
(14). Over the next 15-20 years, systematic
reviews and meta-analyses have been
published evaluating intervention studies,
mostly with short follow-up periods (14-19).
Over the years, the number of randomized
controlled studies with extended follow-up
periods on this subject has increased. This
meta-analysis aimed to evaluate the
effectiveness of randomized controlled
intervention studies with at least 12-month
follow-up period for physical activity
promotion in primary health care.

2. Materials and Method
2. 1. Meta-analysis eligibility criteria
The criteria for eligibility were as follows:

1. Studies having adult participants (>16
years),

2. Articles whose full-text language is
English,
3. Studies in which participants were

selected from a primary health care
facility,

4. Studies conducted all interventions to
increase  physical activity including
individual or group-level counseling,
providing materials/tools, face-to-face or
telephone interviews (studies in which
different behavior change interventions
such as nutrition and smoking cessation or
pharmacological  interventions  were
applied together in addition to physical
activity were excluded),

5. Randomized controlled trials,

6. Studies with a minimum follow-up period
of 12 months after randomization,

7. Studies that give the change in physical
activity level (in minutes or energy
consumption level) or steps count as the
dependent variable or that can be
calculated with the data presented in the
article,
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8. Studies presented their results by
performing the intention-to-treat analysis.

2. 2. Search strategy, screening, and data
extraction

Studies were searched in four databases.
Medline, one of the most frequently used
databases for systematic reviews and meta-
analysis, Cochrane Library, which contains
reports of trials from many sources, and Web
of Science and Scopus, which have broad
coverage, were used for article search. These
databases were considered adequate to reach
trials that met the inclusion criteria of the
meta-analysis. Search terms were: “physical
activity” OR “exercis*” AND “primary care”
OR “primary healthcare” OR “primary health
care” OR “general practi*” OR “family
physician” OR ““family practice”. Searches
were limited to the title, abstract, and keyword
sections of the articles. In addition, the
reference lists of the relevant articles and the
previously published systematic reviews were
also hand-searched, and the articles that could
be related to this meta-analysis were
evaluated. All articles from the date of the

search  (May were  reviewed

retrospectively.

2021)

The articles obtained from the databases were
imported into EndNote X8.1 (EndNote X8.1
by Thomson Reuters). Most of the trials
reached on the article search were published
in journals indexed in more than one database.
Therefore, the duplication rate has increased.
After removing the duplicated articles, the
titles and abstracts of the remaining articles
were evaluated by two researchers regarding
eligibility criteria. Abstracts that did not meet
the eligibility criteria were excluded. Full
texts of the remaining articles were assessed
by two authors to determine eligibility. The
conflicts between the two authors in
determining eligibility were resolved by
discussion with the third author. The article
selection flowchart is presented in Figure 1.
One author extracted data from selected
articles using a piloted form, including author
and year, study location, study design and
characteristics of the participants, inclusion
and exclusion criteria, intervention
characteristics, and outcome measures.

Records identified through database
searching (n=31,161)

Additional records identified through

other sources (n=11)

| Records screened (n=31,172) |

— |

Duplications excluded (n=15,034) |

v

| Titles and abstracts screened (n=16,138) |

— |

Records excluded (n=15,852) |

v

| Full-text articles assessed for eligibility (n=286) |

(n=194)

(n=35)

Full-text articles excluded (n=270, multiple reasons possible):
* Interventions that do not meet eligibility criteria (multiple
Iifestyle interventions) (n=155)

*  Studies with a follow-up period of less than 12 months

» Non-Randomized controlled trials (n=128)

+ Interventions not conducted at primary health care level

* Do not provide data on physical activity level (n=55)

+ Do not provide data required for analysis (n=5)

Studies included in quantitative synthesis (meta-analysis) (n=16)

Figure 1. Study selection flow diagram
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2. 3. Methodological quality appraisal

The modified Jadad scale was used for the
quality assessment of the included studies
(20). It is an eight-item scale designed to
evaluate randomization, blindness, withdrawal
and drop-out, inclusion and exclusion criteria,
adverse effects, and statistical analysis (Table

Table 1. Modified Jadad scale

1). Total scores of 4-8 represent good to
excellent quality and 0-3 to poor quality (20).
The methodological quality of the studies was
appraised by two authors. The conflicts
between the two authors were resolved by
discussion with the third author.

Items Response Score
1. Was the study described as randomized? Yes +1
No 0
2. Was the method of randomization appropriate? Yes +1
No -1
Not described 0
3. Was the study described as blinded?* Yes +1
No 0
4. Was the method of blinding appropriate? Yes +1
No -1
Not described 0
5. Was there a description of withdrawals and dropouts? Yes +1
No 0
6. Was there a clear description of the inclusion/exclusion criteria? Yes +1
No 0
7. Was the method used to assess adverse effects described? Yes +1
No 0
8. Was the method of statistical analysis described? Yes +1
No 0

*Double-blinding=1, single-blinding=0.5

2. 4. Statistical analysis

The effect sizes of the studies were analyzed
by considering the change levels of the
participants between the baseline and the
12th-month data. For one study that did not
have a 12th-month measurement, 15th-month
data was considered (21). There was more
than one intervention group in 4 studies (22-
25). In 3 of these, the data of the intervention
groups were combined by the authors of the
relevant articles (23-25). In the effect size
calculation strategy for the other study (22),
effect size calculations were carried out by
selecting the group with more intensive
intervention among the intervention groups in
accordance with Cochrane's recommendations
(26). Data given as medians and interquartile
ranges were converted into means and
standard deviation values using the formulas
in the literature (27, 28). Effect sizes were
presented as Cohen's d (standardized mean
difference [SMD]). The statistical analysis

was carried out by using RevMan (Review
Manager [RevMan] Version 5.4, The
Cochrane Collaboration, 2020).

Heterogeneity was evaluated by interpreting
the p-value of Cochran's Q test and I°. The I?
between 0-40% and p-value<0.1 were
interpreted as low heterogeneity, and the
fixed-effect model was chosen to calculate the
effect sizes (29). Otherwise, the effect sizes
were calculated by the random-effects model.
Publication bias was examined with funnel
plots. In accordance with the
recommendations in the literature, the funnel
plot was conducted if the number of studies in
the analysis was ten or more (30).

2. 5. Ethical statement

Ethical approval for the study was granted
from the Ethics Committee of Marmara
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University School of Medicine (Protocol
code: 09.2021.625, Date: 07.05.2021).

3. Results

3. 1. Descriptive characteristics of studies
and participants

A total of 8,762 participants were randomized
in the 16 studies included in the meta-
analysis. Excluding lost to follow-ups, the
number of participants included in the final
analyses was 6,426 (73.3%). The ages of the

participants ranged from 18 to 85, and the
majority of them were women (61.2%). Four
studies were conducted in the population aged
60 years or over (31-34). Studies were
conducted in 7 different countries, mostly in
the United Kingdom (6 studies) and New
Zealand (4 studies). In 5 of the studies,
participant selection criteria included the
presence of at least one chronic disease or
chronic disease-related risk factors (Table 2)
(21, 35-38).

Table 2. Characteristics of studies included in the meta-analysis

Participants
(Undergoing Female
Author, year Country randomization / participants (m Angie rg)ngeearsa Oth::tfii?tg;i: of
Analyzed at the end of (%)* can = sd), y P p
the follow-up period)
40-79
b (Intervention )
Elley, 2003 New Zealand 878/750 66.2 [1]:57.2+10.8: Control
[C]:58.6+11.5)
. b United 60-75 )
Harris, 2015 Kingdom 298/273 53.7 (Not reported)
. b United 45-75 )
Harris, 2017 Kingdom 1023/956 64.1 (Not reported)
45-64
. United (11:54.6+5.5; )
Hillsdon, 2002 Kingdom 1658/674 51.0 12:55.045.9;
C:55.045.7)
. >18
James, 2017 Australia 203/118 70.4 (57+13) -
. . Individuals having a
Kinmonth, United 30-50 -
2008 Kingdom 365/321 62.0 (40.626.0) parent with type 2
diabetes mellitus
>65
Kolt, 2007 New Zealand 186/165 66.1 (1:74.1£6.2; -
C:74.345.9)
>65
Kolt, 2012 New Zealand 330/270 53.9 (1:74.3£6.2; -
C:73.945.9)
40-74
Lawton, 2008 New Zealand 1089/1008 100.0 (1:59.1£6.8; -
C:58.7+6.9)
Martin-Borr 18-85 Individuals having at
2018 Orras, Spain 422/339 60.9 (1:69.5+8 4; least one chronic
C:68.2+8.9) disease
>70
Morey, 2009 USA 398/355 0.0 (1:77.7%5.0; -
C:77.4+4.9)
Individuals at
moderate or high risk
United 40-70 of developing type 2
Peacock, 2020 Kingdom 204/184 36.0 (64.0+6.0) diabetes mellitus
and/or cardiovascular
disease
55-85
Petrella, 2010° Canada 360/329 57.2 (1:64.2+7 .4; -
C:65.8+6.7)
. Individuals having at
?5;?'55‘"‘“" Spain 3701263 494 ( 62352185 N least two of the
T specified
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cardiovascular disease
risk factors:
Male over 55 years old
or female over 65
years old, diabetes
mellitus, hypertension,
BMI>30 kg/m?,
smoking,
dyslipidemia, family
history of
cardiovascular disease

Individuals having at
least one of the
specified medical
conditions:
Cardiovascular

18-84 disease, type 2
Rome, 2014 Sweden 528/178 68.6 (52.2£13.0) diabetes mellitus,
obesity,
musculoskeletal
problems, moderate
mental illness,
respiratory problems
Individuals having at
least one of the
specified chronic
diseases:
United 18-75 Obesity, type 2
Taylor, 2021 Kingdom 4501243 64.0 (50.0+12.0) diabetes mellitus,
hypertension, lower
extremity
osteoarthritis,
depression
@ Characteristics of the participants at the randomization stage are presented.
® Cluster Randomized Controlled Trial
I:Invervention group, C:Control group
3. 2. Interventions in the studies
Informative materials about physical activity encouraging participation in them (21),

were provided to participants in 10 studies
(22, 24, 25, 31-35, 37, 39). Phone calls for
support and follow-up were made in 10
studies (22, 23, 25, 31-34, 39-41), and
supportive text messages were also sent to the
participants in 1 study (34). While most of the
studies included interventions at the
individual level, group training, and group
exercise sessions were applied in 2 studies
(21, 37). In five studies, participants were
given tools to monitor their own activity
levels, such as
pedometers/accelerometers/activity monitors,
physical activity diaries, or notebooks (22, 31,
32, 35, 38). Exercise prescriptions/programs
were provided for the participants in more
than half of the studies (9 studies) (22, 31, 32,
34, 36, 38-41). Other interventions were
providing information about local community
activity organizations (such as walking) and

supportive home visits (25), and granting
access to an internet-based physical activity
support system (Table 3) (38).

Various healthcare professionals, particularly
primary care physicians (25, 32, 34, 35, 38,
39, 41), and nurses (22, 25, 31, 34-36, 39, 40)
took part in the studies to perform practices
such as counseling and preparing individual
exercise programs. In 13 studies, theoretical
approaches were applied to create behavior
change. Of these, transtheoretical model was
used in 5 studies (33, 34, 36, 37, 41),
motivational interview in 4 studies (21, 23,
39, 40), self-determination theory in 2 studies
(35, 38), social cognitive theory in 2 studies
(24, 34), theory of planned behavior 1 study
(25), and health belief model in 1 study (there
are studies applying more than one strategy)
(Table 3) (23).
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Table 3. Interventions conducted in the studies

Author, Study group Interventions People  delivered
year the intervention
Control -
1 interview with primary care clinician using motivational
interview techniques, written exercise prescription, a
Elley, 2003 Intervention supportive phone calls (>3 times; 10-20 minutes), quarterly GP, nurse
newsletters, and other mailed materials (containing specific
exercise programs)
Control -
Interviews based on behavioral change techniques (4
Harris. 2015 sessions including goal setting, increasing self-efficacy and Nurse
' Intervention social support, overcoming barriers, and building lasting
habits), information handbook, self-monitoring tools and
individual physical activity program
Control -
Self-monitoring tools, a physical activity diary (including a
Intervention 1 12-week walking plan), and an individualized handbook
Harris, 2017 (including encouraging social support, goals and planning | Nurse
and self-monitoring)
. Intervention 1 and individualized physical activity
Intervention 2 counseling (10-20-minute sessions, 3 times in total)
Control -
Intervention 1 Initial health check, 6 supportive phone calls using
Hillsdon, motivational interview techniques Health promotion
2002 Initial health check, 6 supportive phone calls (advice about | Specialist® "
Intervention 2 the importance of physically active lifestyle) based on
health belief model
Control Provi@ipg a physical agtivity .p_romoti_on_ brochure
containing the National Physical Activity Guidelines
An initial 60-minute interview (goal setting) and four 30- Exerci
. - - ; xercise
James, 2017 | Intervention 1 minute follow-up interviews (assessment of progress and - e
physiologist
challenges towards goals), all face-to-face
. Similar as Intervention 1, but with follow-up calls with
Intervention 2
phone calls
An advice leaflet with brief information on the benefits of
Control . - - g
increasing physical activity
Control intervention, supportive phone calls (6 times) to ) .
Kinmonth, Intervention 1 | promote the program and teach behavior change strategies, | Trained facilitator
2008 monthly support by mail (7 times) from a range %f
Control intervention, supportive home visits (1 hour; 4 | health professions
Intervention 2 times) and phone calls (9 times) similar in content to
Intervention 1
Control -
8 telephone counseling sessions (containing general
Kolt. 2007 _ information _about_ phys!cal activity and _impro_vi_ng Exercise counselor®
' Intervention problem-solving skills, social support, and physical activity
self-efficacy) and mailed supportive material (including a
walking log and pamphlets)
Exercise prescription based on increasing the time spent
Control with physical activity and supportive phone calls (3 times;
lasting 10-30 minutes) in the following 4 months GP, physical
Kolt, 2012 : — - - ok
Exercise prescription based on the goal of increasing the | activity counselor
Intervention number of daily steps, self-monitoring tools, and phone
calls in the same way as with the control group
Control -
Lawton Exerc_ise pr_escription, su_pportive telephor_le calls (a_lverage \
2008 ' Intervention of 5 interviews per participant, each Iastlng 15 mmutes), Nurse
and a 30-minute face-to-face assessment interview at 6
months
Martin- Control - Physical  activity
Borras, 2018 | Intervention 60-minute group exercise sessions (twice a week for 12 | specialist®
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weeks) and discussion at the end of sessions on
mechanisms for promoting the continuation of routine
daily activities and increasing social support, organizing
group walking programs

Morey, 2009

Control

Intervention

1 initial counseling session, an exercise booklet, phone
calls (12 times), encouraging phone messages (12 times),
self-monitoring tools and feedback to the participant about
their progress (4 times in total, quarterly)

Health  counselor,
GP, Nurse®®

Peacock,
2020

Control

Short interview (20 minutes) about the benefits of physical
activity and giving written materials

Intervention

In addition to the control group, wearable activity monitors
and 20-30-minute counseling sessions (4 times in total,
quarterly)

Health trainers
from a range of
health professions'

Petrella,
2010

Control

Exercise prescription

Intervention

Exercise prescription, counseling, and supportive telephone
interviews according to the stage of change (4 times in
total, quarterly)

GP*®

Riera-
Sampol,
2021

Control

Exercise prescription (non-individualized, with standard
recommendations)

Intervention

Individualized exercise prescription suitable for the
participant's stage of change, and motivational interviews
and follow-up interviews (three times at 2nd, 6th, and 9th
months)

Nurse®

Rome, 2014

Control

Information about local fitness centers and exercise groups

Intervention

Two group exercise sessions (45-60 minutes) at moderate
intensity and two training sessions (2 hours) explaining the
benefits of exercise, explaining exercise recommendations
(standard), and conducting motivational interviews
according to the stage of change

Physiotherapist,
Health educator®

Taylor, 2021

Control

Exercise prescription

Intervention

Exercise prescription, self-monitoring tools, and access to
an internet-based physical activity support system

GPf

% Motivational interviewing,

® Health belief model, © Social cognitive theory, Y Theory of planned behavior,

Transtheoretical model, " Self-determination theory
GP: General practitioner

e

3. 3. Methodological quality assessment of studies

In the assessment made according to the

(Table 4). Due to the

nature of the

modified Jadad scoring, the total scores of 16
studies ranged from 5 to 7.5. No studies were
excluded as a result of the assessment. Unmet
criteria were mostly blinding (Item 3 and ltem
4) and reporting of adverse events (ltem 7)

interventions, a double-blind design could not
be conducted in any of the trials. Adverse
effects related to interventions were reported
in more than half of the studies (n=9) (21, 22,
31-33, 35, 38, 40, 41).

Table 4. Methodological quality assessment of the included studies according to the modified Jadad scale

Item1 | Item2 Item 3 Item 4 Item 5 Item 6 Item7 | ltem8 | Total
Elley, 2003 1 1 0,5 1 1 1 0 1 6,5
Harris, 2015 1 1 0,5 1 1 1 1 1 7,5
Harris, 2017 1 1 0 0 1 1 1 1 6
Hillsdon, 2002 1 1 0 0 1 1 0 1 5
James, 2017 1 1 0,5 1 1 1 0 1 6,5
Kinmonth, 2008 1 1 0 0 1 1 0 1 5
Kolt, 2007 1 1 0,5 1 1 1 1 1 7,5
Kolt, 2012 1 1 0,5 1 1 1 1 1 7,5
Lawton, 2008 1 1 0 0 1 1 1 1 6
Martin-Borras, 2018 1 1 0,5 1 1 1 1 1 7,5
Morey, 2009 1 1 0 0 1 1 0 1 5
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Peacock, 2020 1 1 0,5 1 1 1 1 1 7,5
Petrella, 2010 1 1 0 0 1 1 1 1 6
Riera-Sampol, 2021 1 1 0,5 1 1 1 0 1 6,5
Rome, 2014 1 1 0 0 1 1 0 1 5
Taylor, 2021 1 1 0,5 1 1 1 1 1 7,5

3. 4. Change in physical activity duration

Figure 2 shows the effect sizes of 10 studies
examining the change in physical activity
duration. The fixed-effect model was used for
the analyses since the Cochran's Q test and the
I values indicated low heterogeneity
(Q=13.74, sd=9, p=0.13, 1>=34). In the fixed-
effect model, the mean effect size of the

Std. Mean Difference

studies was calculated as 0.21 (SMD, 95.0%
CI: 0.15 - 0.27, p<0.001). The interventions
resulted in a statistically significant low
increase in physical activity minutes. The
distribution of the studies in the funnel plot
does not show asymmetry (Figure 3).

Std. Mean Difference

Study WWeight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Elley 2003 03% 0.14[0.01, 0.27] =

Hattis 2015 52% 0.32 [0.08, 0.55]

Hartis 2017 (12) 147% 0.34[0.18, 0.50] —_—
Kolt 2007 38% 0,30 F0.00, 0.61]

Kolt 2012 52% 018 F0.05, 0.43] —
Lawtan 2008 251% 0.18 [0.08, 0.29] —

Morey 2009 80% 0.44 [0.23, 0.65] —_—
Peacock 2020 43% -0.02 F0.31,0.27] —_—
Rigta-Sampol 2021 B.1% 010 F0.14,0.34] —_1

Taylar 2021 53% 0.08 F0.17,0.35] —_—

Total (95% CI) 100.0% 0.21 [0.15,0.27] <

Heterogeneity: Chi*= 1374, df= 9 (P =013}, = 34%

Testfor overall effect £= 6.91 (P = 0.00001)

-5 05 T
Favours Control  Favours Intervention

e

Figure 2. Forest plot of studies measuring the change in physical activity duration
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Figure 3. Funnel plot of studies measuring the change in physical activity duration
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3. 5. Change in the level of energy spent on physical activities

A total of 8 studies evaluated the change in
total energy expenditure during activities in
measuring the effect of interventions (Figure
4). The random-effects model was used for
the analyses since the Cochran's Q test and the

1°=43). In the random-effects model, the mean
effect size of the studies was calculated as
0.14 (SMD, 95.0% CI: 0.05 — 0.23, p=0.003).
Accordingly, the interventions provided a
low-level increase in the energy spent on

I values showed significant heterogeneity physical activities, and this increase is
between the studies (Q=12.34, sd=7, p=0.09, statistically significant.
Std. Mean Difference Std. Mean Difference

Study Weight IV, Random, 95% Cl IV, Random, 95% Cl

Elley 2003 19.0% 0.23[0.10, 0.36] ——

Hillsdan 20032 23 7% 0.04 [-0.06, 0.14] 1

Kinmonth 2008 10.8% -0.0010.23,0.23] —r

Martin-Barrag 2018 11.4% 0.31[0.10,0.53] —

Peacock 2020 7 6% 006 [-0.23, 0.34] e B

Petrella 2010 11.4% 0.30(0.09, 0.52] —
Riera-Sarmpol 2021 8 8% 0.08 015, 0.33] —

Rome 2014 7.4% 0.06[-0.23, 0.39] — T

Total (85% CI) 100.0% 0.14 [0.05, 0.23] <

-1 -0.5 0 0.5 1

Favours Control  Favours Intervention

Heterogeneity: Tau®=0.01; Chi*=12.34,df=7 (P=0.09); F= 42%

Testfar averall effect: 7= 3.01 (P =0.003)

Figure 4. Forest plot of studies measuring the change in energy level spent on physical activities

3. 6. Change in number of steps

In 3 studies using a pedometer/accelerometer
as a measurement method, the changes in the
number of steps of the participants were
presented. Cochran's Q test and 1° values
favored low heterogeneity; therefore, the
fixed-effect model was used for the analysis

5td. Mean Difference

(Q=0.11, sd=2, p=0.95, 1’=0). The mean effect
size of the studies showed that interventions
provided a low-moderate increase in the
number of steps (SMD=0.32, 95.0% CI: 0.19
—0.44, p<0.001) (Figure 5).

Std. Mean Difference

Study Weight IV, Random, 95% Cl IV, Random, 95% Cl
Harris 2015 26.8% 0.28 [0.05, 0.52] —
Harris 2007 027 62.9% 0.33 [0.18, 0.49) ——
Jarnes 2017 10.3% 0.30 [-0.08, 0.69] —_
Total (95% Cl)  100.0% 0.32 [0.19, 0.44] R
i oA 0 0.4 I

Favours Control  Favours Intervention

Heterogeneity: Tau®=0.00; Chi*= 011, di=2 (P=0485) F=0%

Testfar averall effect: £ =502 (F = 0.000013)

Figure 5. Forest plot of studies measuring change in number of steps
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3. 7. Adverse events

The most frequently reported adverse events
were falls, injuries, muscle soreness, and
deterioration in health problems already
present. Fractures have been reported rarely
and ranged from 1-5% in 3 studies (22, 31,
38). No life-threatening serious adverse events
associated with the intervention were
identified in any of the studies. Total adverse
events did not differ between control and
intervention groups in most of the studies.
However, in Lawton's study, falls and injuries
were more common in the intervention group
(40).  Also, self-reported falls and
cardiovascular events recorded in primary
care were lower in the intervention groups in
the study by Harris et al. (22).

4. Discussion

In this meta-analysis evaluating interventions
for physical activity promotion in primary
health care, 16 randomized controlled trials
were reviewed. In the results of the analyses,
the mean effect size values showed an
increase in activity at low or low-medium
levels. The results of our study are similar to
previous studies in the literature. In one of the
first systematic reviews on this topic, Eaton et
al. examined eight intervention studies
published between 1984 and 1996 with
different follow-up periods (14). The effect
size values of the included randomized
controlled studies were distributed between
1.04-1.81 (OR) (14). In the meta-analysis
published by Williams in 2007, the mean
effect size value of 6 randomized controlled
studies with a follow-up period of 4 months to
2 years was found to be 1.20 (relative risk
[RR], 95%, CI: 1.06-1.35) (19). Similarly, in a
meta-analysis  published in 2011, 8
randomized studies with a follow-up period of
6 to 12 months had a low effect on the change
in physical activity level (RR=1.16, 95% CI:
1.03-1.30) (17). In Orrow's study (2012), 12-
month  measurements in 14 included
randomized controlled trials were examined,
and the mean effect size of interventions was
found to be 1.42 (OR, 95% CI: 1.17-1.73) for
studies with categorical data as dependent
variables and 0.25 (SMD, 95% CI: 0.11-0.38)
for studies with continuous data (16).

The most prominent initiatives in the studies
included in this meta-analysis were providing
informative written materials, making phone
calls for support and follow-up, and providing
an exercise prescription/program. Factors
affecting human behavior can be grouped as
individual (such as people's level of
knowledge or belief in their ability to change
their behavior and habits), social (related to
how people relate to one another and their
impact on other people's behavior), and
environmental (a person's area of residence,
local facilities, economic situation, or
technological possibilities) factors (42). An
‘ecological' approach, which addresses the
factors affecting behavior in all three groups,
is considered the most effective approach in
creating behavior change (42). However,
studies included in the meta-analysis mostly
focus on individual factors. Only two studies
included interventions for social factors
(group exercise/educational sessions,
interviews about the ability to create social
support, and providing information about
group walking programs), and there were no
studies involving interventions on
environmental factors (21, 37). Studies in the
meta-analysis often included a combination of
different disciplines for interventions such as
counseling/training. Physicians, nurses, and
physiotherapists are the most common
professions. A similar approach was
recommended in a review that evaluated 3502
articles  examining  behavior  change
interventions in primary care. It was stated
that  collaborative  team-based  studies
involving physicians and nurses were more
effective in behavior change than a single
profession (43).

In the five studies included in the meta-
analysis, the participants were given tools to
monitor their own activity levels, such as a
pedometer/accelerometer/activity monitor or
physical activity diary (22, 31, 32, 35, 38). It
was stated that giving individuals tools to
monitor their own activity levels can create a
behavioral change to reduce the time spent
sedentary (44, 45). In our study, the mean
effect size of studies using activity tracking
tools was found to be 0.24 (SMR, 95.0% CI:
0.14-0.33). In a recently published meta-
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analysis, the mean effect size value of 5
studies using activity level monitoring tools
was found to be 0.44 (95.0% CI: 0.26 - 0.62)
higher than our study (46).

4. 1. Strengths and limitations

The strengths of this study include the
inclusion of intervention studies with a high
number of participants from 7 different
countries. Although approximately half of the
studies are from the UK, the representation of
different countries increases the
generalizability of the results to primary
health care. In addition, the inclusion of
studies with a minimum follow-up period of
12 months in the analysis revealed results that
give an idea about the sustainability of the
impact of the interventions. All the studies
included in the analysis were randomized
controlled trials with high levels of evidence
and low risk of bias. Also, the effect sizes of
interventions were calculated over the change
in physical activity levels of the participants
between baseline and at the end of the follow-
up period in all studies.

There are some limitations in this study. In
most of the trials, the measurement of
physical activity levels based on the
statements of participants. The effect size
values calculated from these studies could be
differ from the true level due to non-objective
measurement of the physical activity levels.
Another limitation is the reduction in the
number of studies included due to the
selection of studies with a follow-up period of
at least 12 months in the meta-analysis.
Therefore, subgroup analyses could not be
performed. Also, only English-language
publications were included in the article
screening to reach trials with better study
design  standards and higher  report
completeness rates (47, 48). Although there
are conflicting publications on the impact of
this strategy on meta-analyses, the possibility
that it might minimally increase the mean
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Ozet: Tiiberkiiloz gelismis ve gelismekte olan tim iilkelerde halen énemini koruyan bir halk saghg sorunudur. Cocukluk ¢ag
tiiberkiilozunda eriskinden farkli olarak klasik bulgularin daha az goriilmesi ve mikrobiyolojik yontemlerle etkenin gosterilme
oraninin diisiik olmasi tanidaki zorluklart olusturur. Bu ¢alisma ile klinigimizde tiiberkiiloz hastaligi tamsi ile takip edilen hastalarin
klinik, laboratuvar ve radyolojik bulgularinin degerlendirilmesi amaglanmustir. Calismaya klinigimizde Ocak 2014-Aralik 2019
tarihleri arasinda tiiberkiiloz hastaligi tamisi ile izlenen 34 hasta dahil edilmis olup hastalarin dosyalar1 retrospektif olarak
incelenmistir. Hastalarin %50’si (n:17) erkek olup tani yasi ortancasi 153.5 aydir (aralik 17-218 ay). On ii¢ hasta pulmoner, 8 hasta
dissemine, 6 hasta gastrointestinal tiiberkiiloz tanisi alirken; 6 hasta lenf nodu, 1 hasta eklem tiiberkiilozu tanis1 almigtir. Tiiberkiiloz
temas oykdisii 8 (%23.5) hastada bulunmakta iken en sik basvuru sikayeti oksiiriik, karin agrisi, kilo kaybi ve atesti. Sekiz (%23.5)
hastada bagvuru sirasinda patolojik muayene bulgusu saptanmamustir. On yedi (%50) hastada tiiberkiilin deri testi pozitifligi mevcut
iken yedi hastada tiiberkiiloz basili mikrobiyolojik yontemlerle gosterilmistir. Bir hastada tedaviye verdigi olumlu yanit ve diger
hastaliklarin diglanmast ile tiiberkiiloz hastaligi tanisi konulmustur. Dort (%11.8) hastada yan etki nedeniyle tedaviye kisa siireli ara
verilirken higbir hastada ciddi yan etki gozlenmemistir. Tam klinik, laboratuvar ve radyolojik bulgularin bir araya getirilmesi ile
konulmakta olup, kimi zaman hastanin tedaviye verdigi olumlu cevap ile hastalar tan1 alabilmektedir.

Anahtar Kelimeler: : Cocuk, Halk sagligi, Mycobacterium tuberculosis

Abstract: Tuberculosis is a public health problem that still maintains importance in all developed and developing countries. In
childhood tuberculosis, unlike adults, presenting less classical findings and the low rate of detection of the agent by microbiological
methods create difficulties in diagnosis. The aim of this study was to evaluate the clinical, laboratory and radiological findings of
patients followed up with the diagnosis of tuberculosis disease in our clinic. Thirty-four patients who were followed up with the
diagnosis of tuberculosis disease in our clinic on January 2014-December 2019 were included in the study and the files of the
patients were reviewed retrospectively. Fifty percent (n:17) of the patients were male, with a median age of diagnosis was 153.5
mos (17-218 months). Thirteen patients were diagnosed with pulmonary, 8 patients with disseminated, 6 patients with
gastrointestinal, 6 patients with lymph node and 1 patient with joint tuberculosis. While there were 8 (23.5%) patients with a history
of tuberculosis contact, the most common complaints were cough, abdominal pain, weight loss and fever. Eight (23.5%) patients
had no pathological findings at the time of admission. While tuberculine skin test was positive in 17 (50%) patients, tubercle
bacillus was demonstrated by microbiological methods in seven patients. One patient diagnosed tuberculosis disease by, with a
positive response to treatment and exclusion of other diseases. While the treatment was interrupted for a short time due to side
effects in four (11.8%) patients, no serious side effects were observed in any of the patients. The diagnosis is made by combining
clinical, laboratory and radiological findings, and sometimes patients can be diagnosed with the positive response of the patient to
the treatment.
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Ttirkiye'de Pediatrik Tiiberkiiloz

1. Giris

Tiberkiiloz (TB) tiim diinyada 6nemli bir halk
sagligl sorunu olmaya devam etmekte olup
Diinya Saglik Orgiitii (DSO) verilerine gore
2021 yilinda yeni tan1 alan 6.4 milyon kisi
bulunmaktadir. Ulkemizde TB hastaligi
insidansinin  10-49/100.000 arasinda oldugu
diistiniilmektedir.  Tiiberkiiloz  tek  bir
enfeksiy0z ajana bagl 6liimlerin en sik nedeni
olup 2021 yilinda 1.4 milyon kisi TB hastalig
nedeniyle hayatin1 kaybetmistir. Bu hastalarin
%14tnti  ise 15 yas altt  cocuklar
olusturmaktadir (1). Ulkemize ait tiiberkiiloz
verilerinin sunuldugu 2020 raporuna gore
toplam tiiberkiiloz olgu hiz1 14.4/100000 olup,
bu vakalarin %1,8’i 0-4 yas, %3,3°1 5-14 yas,
%1544 15-24 yas, %I15,3’i 25-34 yas,
%1440 35-44 yas, %1551 45-54 yas,
%15,6’s1 55-64 yas arasinda olup %18,7’si 65
yas lizerinde goriilmektedir (2). Cocukluk ¢agi
tiiberkiilozu, toplumdaki enfeksiyon yiikiinii
gostermede bir belirtec olup, hastalig
onlemede en onemli basamak etkenin kisiler
arast dolagiminin sinirlandirilmasidir (3). Tam
alan her cocuk hastada temas sorgulamasi
yapilip, aile taramasi istenmesi hafif
semptomu olup heniiz tani almamis eriskin
hastalarin tan1 almasina olanak saglar.

Tiiberkiiloz temasi, ¢ocugun bulagtirict TB
hastas1 ile temasini ifade etmekte olup, bu
asamada kiside belirti ve bulgu yoktur,
tiiberkiilin deri testi (TDT) negatif olup,
akciger grafisi normaldir. Tiberkiiloz
enfeksiyonu (latent TB), temas sonrasi
hastaliga ait belirti ve bulgular olmazken TDT
veya interferon gama salmim testinin (IGST)
pozitif olmasidir. Tiiberkiiloz hastalifinda ise
hastanin ¢ogunlukla klinik bulgusu olup TDT
ve IGST pozitiftir, ayrica radyolojik
goriintiilemelerde TB ile uyumlu tutulum
vardir. (4) Tiberkiiloz hastaliginda kesin tani
icin etkenin mikrobiyolojik yOntemlerle
gosterilmesi  gerekli olsa da ¢ocuk yas
grubunda bu oran genellikle diisiiktiir. Tani;
temas Oykiisii varliginin, klinik, laboratuvar
ve gorlntileme bulgularinin ve hastanin
tedaviye verdigi klinik yanmitin bir arada
degerlendirilmesiyle konur (5,6). Bu calisma
ile klinigimizde tiiberkiiloz hastaligi tanisi ile
takip edilen hastalarin klinik, laboratuvar,
mikrobiyolojik ve tedavi yontemlerinin
degerlendirilmesi amaglanmusgtir.

2. Gereg¢ ve Yontem

Calismaya Eskisehir Osmangazi Universitesi
Tip Fakiiltesi Cocuk Sagligi ve Hastaliklari
Ana Bilim Dali tarafindan Ocak 2014-Aralik
2019 tarihleri arasinda TB hastaligi tanisi ile
izlenen ¢ocuk hastalar dahil edildi.

Hastalarin verileri elektronik kayit sistemleri
ve arsiv dosyalar1 incelenerek geriye doniik
olarak arastirildi. Demografik bilgiler, temas
Oykiisii, bagvuru yakinmalari, laboratuvar
incelemeleri, TDT ve IGST sonugclari, Bacille
Calmette-Guerin (BCG) asis1 ile asilanma
durumu, mikrobiyolojik incelemeler,
radyolojik bulgular, histopatolojik
incelemeler, uygulanan tedavi rejimi, siiresi
ve  klinik  takip  swrasinda  gelisen
komplikasyonlar kaydedildi.

Saglik Bakanlig1 Tiiberkiiloz Tan1 ve Tedavi
Rehberi’ne uygun olarak TDT sonucu; BCG
ile agilanmamis olan kigside 10 mm ve iizeri
ise, asili olan kiside 15 mm ve iizeri ise,
immiinsiiprese hastalarda 5 mm ve {izeri ise
pozitif kabul edildi (4). Mikrobiyolojik test
olarak aside rezistan basil (ARB) varligi,
mikobakteri kiiltiir incelemesi ve niikleik asit
amplifikasyon testi (NAAT) yapilmigtir. Tan
alan tim hastalarda arka-on akciger grafisi
veya bilgisayarli tomografi (BT) ile akciger

gorlintiilemesi  yapilmigs  olup, bulgular
konsolidasyon, hiler/mediastinal
lenfadenopati, atelektazi, plevral efiizyon,

bronsektazi, pnémotoraks, kavitasyon, miliyer
tutulum olarak siniflandirildi.

Tiiberkiilloz hastaligi tanis1 temas Oykiisi,
klinik bulgular, goriintiileme bulgulari, TDT
ve/veya IGST sonuglari, mikrobiyolojk ve
histopatolojik inceleme sonugclari ile hastalarin
tedaviye verdikleri yanitlarin bir arada
degerlendirilmesiyle ~ konulmustur  (7,8).
Sadece intratorasik tutulum olan hastalar
‘pulmoner tiiberkiiloz’; ektratorasik organ
tutulumu  olan hastalar  ‘ektrapulmoner
tiberkiilloz” olarak simiflandirilirken, kan
akimi, kemik iligi, karaciger veya iki veya
daha fazla organ tutulumu olan veya miliyer
tutulumu olan hastalar dissemine tiiberkiiloz
hastalig1 olarak siiflandirilmistir (9).
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Istatistiksel analiz Statistical Package for
Social Sciences programi (20.0 siiriimii, IBM
Company, SPSS Inc.) ile yapildi. Kategorik
veriler siklik (n) ve yilizde (%) ile belirtildi.
Normal dagilimi olmayan stirekli degiskenler
icin ortanca (minimum-maksimum), normal
dagilimi olan siirekli degiskenler i¢in ortalama
+ standart sapma kullanilmigtir. Calisma igin
Eskisehir Osmangazi Universitesi Girigimsel
Olmayan Klinik Arastirmalar Etik kurulundan
onay alindi (Karar no: 2020-166).

3. Bulgular

Calismaya alinan 34 hastanin %50’si (n:17)
erkek, %50’si (n:17) kiz idi. Tan1 yas1 ortanca
153,5 ay (17-218 ay) olarak belirlendi. On iig¢
hasta pulmoner TB, 6 hasta gastrointestinal
TB, 6 hasta lenf nodu tiiberkiilozu, 8 hasta
dissemine TB (2  hastanin  akciger
goriintiilemesinde miliyer patern saptandi), 1
hasta eklem tiiberkiilozu tanis1 aldi. Bir
hastada tedaviye verdigi olumlu yanit ve diger
hastaliklarin ~ dislanmas1  ile tiiberkiiloz
hastaligi tamis1  konulmustur. Iki  (%5.9)
hastada altta yatan kronik hastalik tanisi
bulunmakta olup bir hasta kronik bdbrek
yetmezligi, diger hasta biliylime hormonu
eksikligi ve immiin yetmezlik tanis1 ile
takipliydi. Bir hastada geg¢irilmis tiiberkiiloz
hastaligi 6ykiisii mevcuttu. Tiiberkiiloz temas
Oykiisii 8 (%23.5) hastada bulunmakta olup
tiimiinde kaynagi ev ici kisiler
olusturmaktaydi. Hastalarm 31’inin (%91.2)
asilama Oykiisii varken dosya kayitlarinda 3
hastaya dair agilama bilgisi bulunamadi ve bu
i¢ hastanin BCG skar1 yoktu.

Bagvuru anindaki sikayetlerin ortalama siiresi
98.4 + 161,7 giin idi. On ii¢ (%38.2) hastada
oksiiriik, 12 (%35.3) hastada karin agrisi, 11
(%32.4) hastada kilo kaybi, 9 (%26.5) hastada
ates, 6 (%17.6) hastada lenf bezinde sislik, 5
(%14.7) hastada gece terlemesi, 4 (% 11.8)
hastada gogis agrisi sikayeti mevcut iken
ishal, bas agrisi, dokiintii, sirt agrisi, nefes
darhigi, halsizlik, dizde sislik, bulanti-kusma
nadir goriilen sikayetlerdendi. Sekiz (%23.5)
hastada bagvuru aninda patolojik muayene
bulgusu saptanmadi. Viicut kitle endeksi
ortanca 16.6 (11.7-27.7) kg/m*> olarak
belirlendi.

Lokosit sayist ortanca 7115/mm?® (aralik 3560-
27.090/mm?), mutlak lenfosit sayisi ortanca

1850/mm® (aralik 320-1850/mm®), mutlak
nétrofil sayist ortanca 4450/mm? (aralik 2100-
22.210/mm?), trombosit sayisi  ortanca
369.000/mm® (aralik 158.000-596.000/mm?)
bulundu. Hastalarmm demografik bilgileri,
klinik 6zellikleri ve laboratuar verileri Tablo
1°de 6zetlenmistir.

Otuz bir hastanin TDT kaydina ulagilmig olup
17 (%50) hastanin sonucu pozitifti. Altt
hastaya IGST yapilmis olup 3 hastada
pozitifti. IGST testinin yapilma oranimn
diisik olmast hastanemiz  mikrobiyoloji
laboratuvarinda c¢alisilan tetkikler arasinda
bulunmayip ailelerin farkli laboratuvarlarda
yaptirmasindan kaynaklanmaktadir.

Hastalarin  akciger goriintiilemesinde 14
(%41.2) hastada konsolidasyon, 12 hastada
(%35.3) hiler/mediastinal lenfadenopati, 10
(%29.4) hastada plevral efiizyon, 7 (%20.6)
hastada atelektazi, 2 (%5.9) hastada
bronsektazi, 2 (%5.9) hastada kavitasyon, 1
(%2.9) hastada pndmotoraks, 2 (%5.9)
hastada miliyer tutulum gozlendi. Pulmoner

tiiberkiiloz tanist1 ile izlenen hastanin
radyolojik incelemesinde Resim 1’de her iki
akcigerde dagimik yerlesimli  Oncelikle

konsolidasyon ile uyumlu multiple opasiteler,
Resim 2’de her iki akciger parankiminde
kaviter alanlarin eslik ettigi konsolide alan ve
sentroasiner nodiiler yogunluk artisi izlendi.

Mikrobiyolojik inceleme hastalarin tiimiinde
yapilmig olup, klinik orneklerde hastalarin
5’inde (%14.7) ARB saptanirken, 2 (%5.9)
hastada kiiltiirde M.tuberculosis
gosterilebilmistir. On hastada NAAT yapilmis
olup bir hastada pozitif saptanmigtir.
Mikrobiyolojik yontemlerle etkenin
gosterilebildigi hasta sayist 7 (%20.6) olup
bunlarin 3’4 gastrointestinal TB, 2’si
pulmoner TB, biri eklem tiiberkiilozu, biri lenf
bezi tiiberkiilozu idi.

Saglik Bakanligir Tiiberkiiloz Tan1 ve Tedavi
Rehberi’ne uygun sekilde 12 hastaya iki ay
boyunca 3’li ilag kombinasyonu (izoniazid,
rifampisin, pirazinamid); 22 hastaya iki ay
boyunca 4’li ilag kombinasyonu (izoniazid,
rifampisin, pirazinamid, etambutol) verilmig
olup sonrasinda izoniazid ve rifampisin
kombinasyonu kullanilmigtir. Dort (%11.8)
hastada yan etki nedeniyle tedaviye kisa siireli
ara verilmistir. Ug hastada tedavinin birinci
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haftasinda karaciger fonksiyon testlerinde ve
amilaz degerinde yiikseklik tespit edilmis olup
bir hafta ara verilip tedavi tekrar
baslandiginda herhangi bir komplikasyon
gbozlenmemistir. Bir hastada tedavinin 3.
ayinda karaciger enzim yiiksekligi tespit
edilmis olup tedaviye bir hafta ara verildikten

sonra tekrar tedavi baglanmigtir. Takipleri
sirasinda hicbir hastada isitme veya gérme ile
ilgili komplikasyon g6zlenmemistir.

Hastalarin izlem siiresi ortanca 6 (1-15) ay
olup izlemde TB hastalifi nedeniyle
kaybedilen hasta olmamistir, tiim hastalarda
sagaltim saglanmistir.

Tablo 1. Hastalarin demografik bilgileri, klinik 6zellikleri ve laboratuar verileri

Hasta sayisi 34
Yas (ay)* 153,5 (17-218)
Cinsiyet n (%)
Kiz 17 (50)
Erkek 17 (50)
Basvuru sikayeti n (%)
Oksiiriik 13 (38.2)
Karin agrisi 12 (35.3)
Kilo kayb1 11 (32.4)
Ates 9 (26.5)
Lenf bezinde sislik 6 (17.6)
Gece terlemesi 5(14.7)
Gogiis agrist 4(11.8)
Tiiberkiiloz formu n (%)
Pulmoner TB 13(38.2)
Dissemine TB 8 (23.5)
Gastrointestinal TB 6 (17.6)
Lenf nodu tiiberkiilozu 6 (17.6)
Eklem tiiberkiilozu 1(2.9)

Lokosit sayis1 (/mm3 )*
Mutlak lenfosit sayis1 (/mm3 )*
Mutlak nétrofil sayis1 (/fmm3 )*
Trombosit sayis1 (/mm3 )*

7115 (3560-27.090)

1850 (320-1850)

4450 (2100-22.210)
369.000 (158.000-596.000)

Radyolojik bulgular n (%)

Konsolidasyon 14 (41.2)
Hiler/mediastinal lenfadenopati 12 (35.3)
Plevral eflizyon 10 (29.4)
Atelektazi 7 (20.6)
Bronsektazi 2(5.9)
Kavitasyon 2(5.9)
Miliyer tutulum 2(5.9)
Pnomotoraks 1(2.9)
Temas oykiisii n (%) 8(23.5)
TDT pozitifligi n (%) 17 (50)
Tedavi rejimi n (%)

I,R,P,E 22 (64.7)
IR, P 12 (35.3)

* Ortanca (min-max)

E:Etambutol, I: Izoniazid, P:Pirazinamid, R:Rifampisin, TB:Tiiberkiiloz, TDT: Tiiberkiilin deri testi
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Resim 1. Bilateral konsolidasyon ile uyumlu multiple opasiteler

Resim 2. Bilateral kaviter alanlarin eslik ettigi konsolide alanlar

Tartisma

Cocuk yas grubunda yeni tan1 TB hastalig
cogunlukla erigkin bir hasta kaynagini isaret
etmekte olup sekiz hastamizda (%23.5) TB
temas: vardi; literatiirde bu oran %329-46
arasinda  degismektedir (10-13). Temas
Oykiisii olgularin hepsinde aile i¢i idi.
Cocukluk ¢ag tiiberkiiloz hastaliginda erigkin
taramasinin  yapilmasi, toplumsal hastalik
yiikiinii belirlemede ve hastalifin kontrol
altina almmasinda toplum saglhigi agisindan
onem arz etmektedir. Erigskin TB vakasi ile
temaslilarin  hizlica taranmasma  olanak
saglayan siirveyans sistemi ve tani testlerine
ulasilabilir olmasi ile aktif TB vakalarinin tani
sanst artacak, ayrica asemptomatik TB
vakalar1 yakalanarak uzun donem
komplikasyonlar dnlenecektir.

Pulmoner tiiberkiilozda en sik ates ve oksiiriik
goriiliirken,  ekstrapulmoner tiiberkiilozda

tutulan organa dzgiil bulgular vardir. Oksiiriik,
ates, kilo kaybi, gece terlemesi gibi klasik TB
bulgular1  erigkin  donemde daha sik
goriilmekte olup ¢ocukluk yas grubunda
sikayetler daha az belirgin olabilmektedir.
Ayrica cocukluk c¢aginda aktif tiiberkiiloz
vakalar1 asemptomatik olup temas sonrasi
tarama asamasinda tani alabilmektedir. Galli
ve ark.’larinin ¢alismasinda TB tanisi alan
hastalarin %28.5’inde tan1 aninda klinik bulgu
tespit edilmemistir  (14). Hastalarimizin
%38’inde Oksiiriik, %32’sinde karmn agrist ve
kilo kaybi, %26’sinda ates sikayeti olup
semptomlarin higbirinin tiiberkiilloza 06zgi
olmamast taniytr zorlagtiran bir  diger
faktordiir.  Literatiirde  benzer  sekilde
hastalarin en sik basvuru sikayetleri ates,
Oksiiriik, lenfadenopati ve kilo kaybi gibi
sikayetlerdir (14).
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Tiiberkiilin deri testi TB tanisinda kullanilan
en eski immiinolojik yontemdir. Non-
tliberkiiloz mikobakteri ve BCG asisinin TDT
ile c¢apraz reaksiyon vermesi testin
ozgiilliigiinii azaltir (15). Ulkemizde yapilan
bir calismada kesin TB tanis1 almis hastalarda
testin duyarliligt %66.6 olarak belirlenmis
olup IGST ile beraber kullamildiginda bu
oranin arttift sonucuna vartlmgtir (15).
IGST’nin yiiksek maliyetli olmasi ve bu
konuda  gelismis laboratuvar  ortami
gerektirmesi dezavantajin1 olusturmaktadir.
Iki test de aktif/latent enfeksiyon ayrimi
yaptirmamakta ayrica negatiflikleri hastaligi
dislamamaktadir  (16,17).  Hastalarimizin
%50’sinde TDT pozitifligi saptanmis olup

literatiirde bu oran %59-85 arasinda
degismektedir (11,12,14). Literatiirde
pulmoner tiiberkiiloz vakalarinda TDT

pozitifligi daha yiiksek orandadir (12). IGST
hastanemiz laboratuvarinda yapilmadigindan
farkli laboratuvarlarda 6 hastada ¢aligilmig
olup vyarisinda pozitif saptanmistir. Farkli
caligmalarda aktif tliberkiiloz vakalarinda
IGST testinde pozitiflik oran1 %89.8 dur (14).
Tan1 sansimmi artirmak i¢in mevcut giincel
immiinolojik, mikrobiyolojik testlerin tiimii
uygulanmalidir.

standart,  etken
mikroorganizmanin mikrobiyolojik
yontemlerle gosterilmesi olmakla birlikte
cocuk yas grubunda bu oran digiiktiir.
Calismamizda sadece 7 hastada (%20.6)
mikrobiyolojik yontemlerle etken gosterilmis
olup 5 hastada (%14.7) ARB pozitifligi vardir.
PCR yontemi hastalarin sadece 10 tanesinde
kullanilabilmis olup bir hastada pozitif
saptanmigstir. Literatiirde ARB pozitifligi orani
%  6-23  arasinda  bildirilmis  olup
mikrobiyolojik olarak etkenin gosterilme
orani % 14-40’dir (10-12,14).

TB tanisinda altin

BCG agsis1 1951 yilindan bu yana iilkemizde
uygulanmakta olup tiiberkiilozu 6nlemeye
yonelik kullanimdaki tek asidir (18). Asi
Ozellikle tiiberkiiloz menenjit ve dissemine
tiiberkiiloza kars1 koruyucu olup tiiberkiiloza
bagl 6limleri azaltmaktadir. Gelismekte olan

KAYNAKLAR

birgok {ilkenin ulusal as1 semasinda vardir
(19). Hastalarimizin %91.2’sine as1 yapilmisg
olup diger hastalarin as1 kaydina dair veriye
ulagilamadi. Asilama orani yiiksek olmasina
ragmen tiiberkiiloz klinigi gelismekle beraber;
bagka bir alternatif olmamasi asiy1, korumada
en 6onemli basamaklardan biri yapmaya devam
etmektedir. Ayrica asinin agir tiiberkiiloz
kliniginden = korumasi olas1 tiiberkiiloz
enfeksiyonun daha hafif  klinik  seyir
gostermesini  saglamaktadir. Hastalarimizda
TB goriilmesine ragmen tiimiinde sagaltim
saglanmis ve ciddi bir sekel gozlenmemistir
(12,20,21).

Anti tiiberkiiloz ilaglara bagli yan etki
cocukluk caginda eriskin doneme gore
genellikle daha az goriilmekte olup hayati
tehdit eden ciddi yan etkiler ¢ok nadiren
bildirilmistir. Yan etkiler herhangi bir yas ve
herhangi bir dozda goriilebilmekle birlikte
dissemine TB formlarinda yan etki olasilig
daha fazladir (22). Hastalarimizin %11.8’inde
ilaca bagl gecici karaciger enzim yiiksekligi
gbzlenmis olup literatiirde bu oran benzer
sekilde % 8-18 arasindadir (11,22). Hasta ve
hasta yakinlart bu agidan bilgilendirildikten
sonra tedavi baglanip, kontrollerde yan etkiler
acisindan degerlendirme yapilmaktadir. Anti
tiiberkiiloz ilag kombinasyonlarinin g¢ocukluk
caginda kullaniminin giivenli ve basar
sansinin yiiksek oldugu; hastalarda genellikle
hayati tehdit edici Onemli bir yan etki
goriilmedigi sdylenebilir.

Cocukluk c¢ag1 tiiberkiiloz hastalig1 farkli bir
nedenle aciklanamayan ve herhangi bir organ,
sistem tutulumu ile karsimiza ¢ikan
durumlarda o6zellikle kisinin temas Oykiisii
varsa mutlaka akilda tutulmalidir. Hastalarin
gelis sikayetlerinin ¢ogunlukla 6zgiil olmayisi
ve fizik muayene bulgularinin hastalarin bir
kisminda  normal  olabilecegi  akildan
cikartilmamalidir. Tani, bir ¢ok verinin bir
araya getirilmesi ile konulabilir hatta kimi
zaman tedaviden taniya gitme uygulamasi ile
hastanin tedaviye verdigi klinik yanit ile tani
konulabilir.

729



10.

11.

12.

13.

Osmangazi Tip Dergisi, 2023

World Health
2022

Global tuberculosis
Organization;
https://www.who.int/teams/global-
tuberculosis-programme/tb-reports/global-
tuberculosis-report-2022

Tiirkiye’de Verem Savast 2020 Raporu, T.C.
Saglik Bakanlhigi Halk Saghgt Genel
Midirligi, 1205, Ankara, 2021

Marais BJ, Amanullah F, Gupta A, Becerra
MC, Snow K, Ngadaya E, et al. Tuberculosis
in children, adolescents, and women. Lancet
Respir Med. 2020;8(4):335-337.

report.

Tiiberkiilloz Tam1i ve Tedavi Rehberi; 2019
https://hsgm.saglik.gov.tr/depo/birimler/tuberk
uloz_db/haberler/Tuberkuloz_Tani Ve Tedavi
_Rehberi_/Tuberkuloz _Tani_ve Tedavi Rehb

eri.pdf
Swaminathan S, Rekha B. Pediatric
Tuberculosis: Global Overview and

Challenges. Clin Infect Dis. 2010;50:184-94.
Carvalho ACC, Cardoso CAA, Martire TM,
Migliori GB, Sant’Anna CC. Epidemiological
aspects,  clinical manifestations,  and
prevention of pediatric tuberculosis from the
perspective of the End TB Strategy. J Bras
Pneumol. 2018;44(2):134-44.

Graham SM, Ahmed T, Amanullah F,
Browning R, Cardenas V, Casenghi M, et al.
Evaluation of tuberculosis diagnostics in
children: 1. Proposed clinical case definitions
for classification of intrathoracic tuberculosis
disease. Consensus from an expert panel. J
Infect Dis. 2012;205:199-208

World Health Organization. Diagnosis of TB
in Children. In Guidance for National
Tuberculosis Programmes on the Management
of Tuberculosis in Children.; World Health
Organization: Geneva, Switzerland, 2018
http://apps.who.int/medicinedocs/documents/s
21535en/s21535en.pdf  (accessed on 6
November 2018).

Starke JR. Tuberculosis. In: Samuel L,
Gershon AA, Hotez PJ, and Katz SL, eds.
Krugman’s Infectious Diseases of Children.
11th ed. Philadelphia, PA: Mosby; 2004:731-
767

Mete Yesil A, Yalcin E, Ademhan Turhal D,
Emiralioglu N, Dogru D, Ozcelik U, et al.
From Diagnosis to Treatment of Pediatric
Tuberculosis: Ten Years Experience in a
Single Institution. Clin Pediatr (Phila).
2020;59:476-482.

Aygun D, Akcakaya N, Cokugras H,
Camcioglu Y. Evaluation of Clinical and
Laboratory Characteristics of Children with
Pulmonary and Extrapulmonary
Tuberculosis. Medicina (Kaunas).
2019;55(8):428

Wu XR, Yin QQ, Jiao AX, Xu BP, Sun L, Jiao
WW, et al. Pediatric tuberculosis at Beijing
Children's Hospital: 2002-2010. Pediatrics.
2012;130(6):e1433-40.

Holmberg PJ, Temesgen Z, Banerjee R.
Tuberculosis in Children. Pediatr Rev.
2019;40(4):168-178.

730

14.

15.

16.

17.

18.

19.

20.

21.

Galli L, Lancella L, Tersigni C, Venturini E,
Chiappini E, Bergamini BM, et al. Pediatric
Tuberculosis in Italian Children:
Epidemiological and Clinical Data from the
Italian Register of Pediatric Tuberculosis. Int J
Mol Sci. 2016;17(6):960.

Zubarioglu T, Bayraktar B, Dalgic N, Sancar
M, Cakir E, Togay A, et al. Evaluation of
QuantiFERON tuberculosis Gold In-Tube
assay for diagnosis of active tuberculosis in
children. J  Paediatr  Child  Health.
2020;56(4):581-585.

Kitai I, Morris SK, Kordy F, Lam R.
Diagnosis and management of pediatric
tuberculosis in Canada. CMAIJ.
2017;189(1):E11-E16.

World Health  Organization. Use of

Tuberculosis  Interferon-Gamma  Release
Assays (IGRAs) in Low and Middle-Income
Countrzies; WHO Press: Geneva, Switzerland,
2011.

Kili¢ B, Dalgi¢ N, Bayraktar B, Gencer H. As1
Komplikasyonu: BCG-itis. J Pediatr Inf. 2011;
5:148-52.

BCG Vaccination, WHO.
https://www.who.int/teams/health-product-
policy-and-standards/standards-and-
specifications/vaccines-quality/bcg

Trunz BB, Fine P, Dye C. Effect of BCG
vaccination on  childhood tuberculous
meningitis and miliary tuberculosis
worldwide: a meta-analysis and assessment of
cost-effectiveness. Lancet. 2006;367:1173-
1180.

Mangtani P, Abubakar I, Ariti C, Beynon R,
Pimpin L, Fine PE, et al. Protection by BCG
vaccine against tuberculosis: a systematic
review of randomized controlled trials. Clin
Infect Dis. 2014;58(4):470-80.

22. Donald PR. Antituberculosis drug-induced
hepatotoxicity in children. Pediatr  Rep.
2011;3(2):ele6.

Etik Bilgiler

Etik Kurul Onayr: Calisma Eskisehir Osmangazi

Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’ndan tarafindan onaylanmigtir (Karar no: 2020/166,
Tarih: 13.08.2020

Onam: Yazarlar retrospektif bir ¢alisma oldugu igin
olgulardan imzali onam almadiklarini beyan etmislerdir.
Telif Hakki Devir Formu: Tiim yazarlar tarafindan Telif
Hakki Devir Formu imzalanmustir.

Hakem Degerlendirmesi: Hakem degerlendirmesinden
gecmistir.

Yazar Katki Oranlari: Fikir/kavram: Tibbi Uygulamalar:
MIN, YK, MCK, YA, ZB, OK, KH, ECD. Konsept: MiN,
YK, OK, ECD. Tasarim: MIN, YK, MCK, OK. Veri
Toplama veya Isleme: MIN, YK, OK. Analiz veya Yorum:
YA, 7B, OK, KH, ECD. Literatiir Taramasi: MIN, OK,
ECD. Yazma: MiN, OK.

Cikar Catismasi Bildirimi: Yazarlar ¢ikar catigmasi
olmadigini beyan etmislerdir.

Cikar Catismas1 Bildirimi: Yazarlar ¢ikar ¢atigmasi
olmadigini beyan etmislerdir.

Destek ve Tesekkiir Beyani: Yazarlar bu ¢aligma igin
finansal destek almadiklarini beyan etmislerdir.


https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/vaccines-quality/bcg
https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/vaccines-quality/bcg
https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/vaccines-quality/bcg

Tiirkiye'de Pediatrik Ttiberkiiloz

©Copyright 2023 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2023 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulagilabilir.

731



http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

Osmangazi Tip Dergisi
Osmangazi Journal of Medicine 2023

Research Article / Arastirma Makalesi
Okul Cocuklarinda Uyku Bozuklugu Semptomlari ile Saglikli Yasam Davranislari
Arasindaki iliski
The Relationship Between Sleep Disorder Symptoms and Health-Promoting Lifestyle Habits in
School-Aged Children

1Yasar Bildirici, 2Sevda Sungur, 2Feyza Nehir Oznur Muz, 2Mediha Bal, ®Zehra Akkoca,
’Selma Metintas
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Ozet: Uyku bozuklugunun cocukluk cagimin giderek artan énemli bir sorunu oldugu bildirilmektedir. Cahismada, okul gagi
cocuklarinda uyku semptom bozukluklari ile saglikli yasam davramiglari arasinda iliskilerin belirlenmesi amaglandi. Calismanin
orneklem biytkligii 384 kisi olarak hesaplandi. Calisma, veri toplama siiresince bir Sehir Hastanesi’nin Pediatri Poliklinigi’ne
herhangi bir nedenle bagvuran 5-17 yas arasinda okul gocuklari ve ebeveynlerinde yapildi. Caliyma anketi, sosyodemografik
ozellikler, Cocuklar icin Uyku Bozuklugu Olgegi (CUBO), Beslenme Davranis Olgegi ve Aile Beslenme ve Fizik Aktivite
Olgegi’'nden olusmaktaydi. Caligma verilerinin degerlendirilmesinde tek degiskenli analizler ve gocuklarm uyku bozuklugu ile
iligkili faktorlerin belirlenmesinde de hiyerarsik lineer regresyon analizi yapildi. Calisma grubu 211 (%52,0)’i kiz, 195 (%48,0)’i
erkek olmak iizere toplam 406 kisiden olustu. Cocuklarin CUBO’den aldiklar1 puanlar 26-124 arasinda degismekte olup ortancasi
39,0 (33,0-46,0) puan idi. Calismada uyku bozuklugu semptom sikliginin %14 ile yaygin bir sorun oldugu en sik goriilen uyku
bozuklugu semptomunun ise uyaniklik reaksiyon bozuklugu (%17,2) oldugu saptandi. Uyku bozuklugu semptomlar: en sik 15-17
yas grubunda saptandi. Uyku bozuklugunun yordalayicilari, ¢ocugun giinlikk ekran siiresinin iki saatin tizerinde olmasi, yasa gore
uyku siiresi kisaligi ve ¢ocugun uyku rutinin olmadigi durumlar olarak saptandi. Cocukluk déneminde benimsenen davraniglar
yetiskinlige kadar devam edip olumsuz saglik sonuglarina neden olabileceginden, bu davraniglari daha saglikli bir yasam icin
artirmak onemlidir.

Anahtar Kelimeler: Cocuk, Uyku bozuklugu, Saglikli beslenme, Ekran siiresi, Fiziksel aktivite

Abstract: Sleep disorders have been reported to be an increasingly important problem in childhood. The aim of this study was to
determine the relationship between symptoms of sleep disorders and health-promoting lifestyle habits in school-aged children. The
sample size of the study was calculated as 384 subjects. The study was conducted on school children aged 5 to 17 years and their
parents who presented to the pediatric outpatient clinic of a city hospital for any reason during the survey period. The study
questionnaire included sociodemographic characteristics, the Childhood Sleep Disorders Scale (CSDS), the Dietary Behavior Scale,
and the Family Nutrition and Physical Activity Scale. Univariate analysis was used to analyze the study data, and hierarchical linear
regression analysis was used to determine the factors associated with sleep disorders in children. The study group consisted of 406
subjects, 211 (52.0%) girls and 195 (48.0%) boys. Children's scores on the CSDS ranged from 26 to 124, with a median of 39.0
(33.0-46.0). The study found that the frequency of sleep disorder symptoms was a common problem at 14%. Sleep disorder
symptoms occurred most frequently in the 15- to 17-year-old age group. Predictors of sleep disorder were daily screen time of more
than two hours, sleep duration too short for the child's age, and situations in which the child had no sleep routine. Since behaviors
adopted in childhood can persist into adulthood and have negative health consequences, it is important to improve these behaviors in
order to live a healthier life.
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Cocuklarda Uyku Bozuklugu ile Saglikli Yasam Davranisi

1. Giris

Uyku, ¢ocuk gelisiminin temel unsurudur.
Erken c¢ocukluk doneminde beynin primer
aktivitesi uykudur (1, 2). Uyku siiresi ve
uykunun niteligi  bebeklik doneminden
itibaren farkliliklar gostermektedir. Ilerleyen
yagla beraber uyku siiresi ve aktif uyku
miktar1 da azalmaktadir (3). Cocuklarin
fiziksel biiylimesi, norolojik ve davranigsal
gelisimi, doku yenilenmesi ve bagisiklik
fonksiyonunun giiclenmesi i¢in saglikli uyku
kritik Gneme sahiptir (4).

Okul donemi olumlu saglik davranislari ve
saglikli uyku aligkanliklarinin gelistigi bir
donemdir. Bu donemdeki ¢ocuklarin ¢ogu 10-
11 saat uyumalidir. ilkokul gocuklarinda giin
icinde uykulu goriilme durumu uyku
sorunlariin varligin1 gosteren OSnemli bir
belirtidir (5). ABD’den yapilan toplum tabanlt
arastirmalar, okul oncesi
cocuklarin yaklagik %30’ unun, okul
cagindaki c¢ocuklarin ise %50 ile %90'1min
ihtiyaclar1  kadar uyku  alamadiklarmi
bildirmistir (6). Bir baska c¢alismada ise
cocuklarin en az %25’inde uyku sorunu
oldugu bildirilmistir (7).

Uyku, cesitli i¢ ve dis faktorlerden etkilenen
karmasik bir siiregtir. Saglikli bir gece
uykusunun giindiiz baslayacagi saviyla c¢ok
sayida ¢alisma yapilmistir (8, 9). Cocuklarda

uyku-uyaniklik oriintiistinii olusturan
kompleks biyolojik  ve psikososyal
mekanizmalarin sadece duygusal degil

beslenme, fiziksel aktivite ve aile ¢evresi gibi
etmenlerden de etkilendigi gosterilmistir (1, 2,
5).

Yapilan ¢alismalarda cocuklardaki uyku
bozukluklar1 semptomlarinin  obezite ile
iligkili oldugu gosterilmistir (10). Diger
yandan ge¢  uyku  zamanlamasinin uyku
siiresinden, obeziteden ve orta-siddetli fiziksel
aktiviteden bagimsiz olarak daha fazla glinliik

enerji  almm  ile iligkilendirilebilecegi
bildirilmistir (11, 12). Uyku kalitesinin
fiziksel aktivite ile iyilestirilebilecegini

gosteren giiclii kanitlar sunulmustur (13). Son
yillarda ise uyku bozuklart semptomlart ile
ekran baginda gegirilen siire arasinda giiclii
iligki oldugunu gosteren caligmalar
bulunmaktadir  (14-16).  Bir  sistematik

derlemede 67 calismanin  incelenmesi
sonucunda ¢alismalarin ~ %90'minda  okul
cagindaki  gencler arasinda, Oncelikle

gecikmeli uyku saatleri, azaltilmis uyku stiresi
ve uyku saghig ile ekran basinda gegirilen
sire ve medya kullanimi arasinda olumsuz

iligki tespit edilmistir (17). Okul c¢ag
cocuklarinda, yeterince kesintisiz uyku
uyuma, bir ekranin Oniinde uzun siireli

hareketsiz zaman gecirmeme ve yiiksek
diizeyde fiziksel aktivite
uygulamanin birbirine bagimh oldugu
gosterilmis olup, her birinin daha iyi saglik
durumu ile iligkili oldugu belirtilmistir (13,
18, 19). Biitiinsel ve kapsamli bir yaklagimla
bu ii¢ aktivite birlikte Kanada 24 Saat Aktivite
Kilavuzu'na (Canadian 24 h Movement
Guideline) dahil edilmistir (19-21).

Okul c¢ocuklarinin mental ve fiziksel sagligi
iizerine onemli etkileri olan uyku konusunda
son yillarda giderek artan sayidaki ¢aligmalar
uyku siiresi ve kalitesinin 6nemine dikkat
cekmekte ve uyku ile iliskili etmenlere
odaklanmaktadir (7). Oysa iilkemizde
cocukluk ¢agi uyku bozukluklar1 ve iligkili
faktorlerle iligkili daha az sayida calisma
bulunmaktadir (22-24). Calismanin amaci,
okul c¢ag1 c¢ocuklarinda uyku semptom
bozukluklar1 ile saglikli yasam davranislari
olan beslenme, fizik aktive ve ekran basinda
gegirilen siire arasinda iligkiyi belirlemektir.

2.Gere¢ ve Yontem
2. 1. Arastirmanin tipi

Okul c¢ag1 cocuklarinda uyku bozukluklar:
semptomlar1 ile iliskili faktorleri inceleyen
kesitsel analitik tipte bir ¢aligmadir.

2.2. Arastirma grubu

Calisma Mart-Temmuz 2023 tarihleri arasinda
Eskisehir Sehir Hastanesi Pediatri
Poliklinigi’'ne herhangi bir nedenle bagvuran
5-17 yas arasinda okul ¢ocuklarinda
yapilmustir. Caligmanin 6rneklem biiyiikligii
icin evreni bilinmeyen oOrneklem yontemi
kullanilarak OpenEpi programinda sikligi
%50, giiven araligt %95 ve hata payr %S5
almarak minimum orneklem hacmi 384 Kkisi
olarak hesaplandi. Veri toplama siiresince
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hastaneye basvuran ve c¢alismaya katilmayi
kabul eden 406 c¢ocuk calisma grubunu
olusturdu. Arastirmaya katilim onay1 verenler,
ebeveyn olarak yaninda anne, baba veya her
ikisi birden bulunan yasi 5-17 arasinda olan
okul cocuklari, Tiirk¢e anlayip konusabilen,
herhangi bir mental hastalik sorunu olmayan
ebeveynler ve ¢ocuklar1 dahil edildi.

2.3. Arastirmanin degiskenleri

Aragtirmanin bagimli degiskeni Cocuk Uyku
Bozuklugu Olgegi (CUBO) ve alt puanlari ile
uyku bozukluklar1 semptomlarinin varligrydi.

Bagimsiz degiskenler; cocuk ve ebeveynlerin
sosyodemografik ozellikleri, beslenme
davraniglar1, fiziksel aktivite diizeyleri ve
giinliik ekran basinda kalma siiresiydi.

2.4.Veri elde etme araclar

Calismanin amacina uygun olarak literatiirden
de faydalanilarak bir anket form hazirland:
(25-28). Hazirlanan anket form dort béliimden
olusmaktaydi. Birinci bolimii ¢ocuk ve
ebeveynlerinin sosyodemografik ozellikleri,
ikinci bolimi CUBO, iiciincii boliimde
Beslenme Davrams  Olgegi,  dérdiincii
boliimde ise Aile Beslenme ve Fizik Aktivite
Olgegi’nin sorular1 yer almaktaydi.

CUBO, c¢ocuklarmn son alt1 ay icerisinde
ortaya c¢ikan uyku bozukluklarini aragtiran,
Bruni ve arkadaglar tarafindan 1996 yilinda
gelistirilmis bir dlgektir (29). Olgegin Tiirkge
gecerlik ve giivenirligi Agaday1 ve arkadaslar
tarafindan 2020 yilinda yapilmistir (30).
Olgekte alt boyutlar1  g¢ocugun uyku
bozukluklart 26 madde ve alti alt boyutta
sorgulanmaktadir. Olgek alt boyutlarindan,
uyku baslatma ve siirdiirme sorunlar1 (UBSS)
1, 2, 3, 4, 5 10, 11. maddeler; uykuda
solunum bozukluklar1 (USB) 13, 14, 15.
maddeler; uyaniklik reaksiyonlar1 bozuklugu
(URB) 17, 20, 21. maddeler; uyku uyaniklik
gecis bozukluklar1 (UUGB) 6, 7, 8, 12, 18, 19.
maddeler; asirt uykululuk bozukluklari (AUB)
22, 23, 24, 25, 26. maddeler; uykuda asiri
terleme (UAT) 9, 16. maddeler ile
sorgulanmaktadir. Sorular besli Likert tipi
olup “l1=Higbir zaman, 2=Zaman zaman,
3=Bazen, 4=Sik¢a, 5=Her zaman” seklinde
cevap verilmektedir. Olgekten alinabilecek
puan 26-130 arasinda degismektedir. Yiiksek

puanlar uyku bozuklugu lehine
yorumlanmaktadir. Hasta pratiginde orijinal
Olcekte yol gosterici olmasit bakimindan T-
skor tablosu mevcuttur. Tabloya gore CUBO
ve alt boyutlarindan alinan puanlar icin T-
skor>70 olanlarin uyku bozuklugu
semptomlar1 gosterdigi kabul edilmektedir.
Olgek ebeveyn tarafindan ¢ocugun son 6 ay1
degerlendirilerek dolduruldu. Bu arastirmada
Cronbach alfa degeri olcek toplaminda,
UBSS, USB, URB, UUGB, AUB ve UAT
icin sirastyla 0,970, 0,791, 0,904, 0,944,
0,925, 0,918 ve 0,856 olarak bulundu.

Beslenme Davrams Olgegi, Parcel ve
arkadaglar1  tarafindan 1995 yilinda
gelistirilmistir (31). Olgegin Tiirk¢e gegerlik
ve giivenirlik ¢aligmas1 Oztiirk tarafindan
2010 yilinda yapilmistir (32). Cocuklarin
besin tiiketimleri Child and Adolescent Trial
for Cardiovascular Health Health Behavior
Questionnaire kapsaminda gelistirilen
“Beslenme Davranig Olgegi” ile
degerlendirilmistir. Olgek, c¢ocuklarm besin
tilketimlerini  belirlemek i¢in saglikli ve
sagliksiz besin seceneklerinin oldugu resimli
14  maddeden  olusmustur.  Cocuklara
karsilastirilabilir besinler gosterilerek iki besin
arasindan hangisini daha ¢ok (sik) yedigi
sorulmaktadir. Olgek maddeleri sagliksiz
besin igin -1, saglikli besin i¢in +1 deger
almaktadir, toplam puani -14, +14 arasindadir.
Olgekten alinan toplam puanin yiiksek olmasi
saglikli beslenme aligkanligini géstermektedir.
Analizlerden 6nce her c¢ocuk igin Ol¢ekten
alinan toplam puan, yilizdelige donistiiriildi
(% 0 sagliksiz besin tiiketimi- % 100 saglikli
besin tiiketimi). Olgek maddelerinden %50 ve
iizerinde saglikli besin se¢iminde bulunanlar

beslenme davranigt saglikli olarak kabul
edildi.

Aile Beslenme ve Fiziksel Aktivite Olgegi
(ABFA), lowa State  Universitesi
arastirmacilarindan Thmel ve ark. tarafindan
2009 yilinda Beslenme ve Diyetetik
Akademisi (Amerikan Diyetetik Dernegi,
ADA) ile is birligi iginde gelistirilmistir (33).
Olgegin Tiirkce gecerlik giivenirlik calismasi
2021 yilinda Ekici ve arkadaslan tarafindan
yapilmistir (34). ABFA 6l¢egi, cocugu aile
ortamlariyla birlikte beslenme aligkanliklari,
fiziksel aktivite ve ekran basinda gegirilen
siire gibi bilgileri birlestiren, klinik ve halk
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sagligr profesyonelleri tarafindan kullanim
potansiyeli olan bir tarama araci olarak
tasarlanmig, davramigsal temeli olan bir
degerlendirmedir. Thmel ve ark. ¢alismasinda
ABFA ol¢eginin Cronbach Alfa degeri 0,72
bulunmustur. Olgek, dortlii Likert tipte 20
maddeden olusmaktadir. Her madde i¢in
sirastyla “1 =hicbir zaman / hemen hemen
higbir zaman, 2 =bazen, 3 =sik sik=ve 4 =¢ok
stk / her zaman” seklinde puanlama
yapilmaktadir. Maddelerden altis1 (3, 4, 5, 7,
10 ve 13. madde) ters kodlanmaktadir.
Olgekten alinan toplam puan 20-80 arasinda

degismektedir. Bu arastirmada Olcegin
Cronbach alfa degeri 0,732 olarak
bulunmustur.

Cocuklarin boy ve viicut agirliklari, Diinya
Saglik Orgiitii’niin belirledigi kriterlere gore
beden kitle indeksleri BKI) cinsiyet ve yas
grubunun dahil oldugu ylizdelikler dikkate
alinarak diisiik, normal, kilolu ve obez olarak
siniflandirildt - (35, 36). Cocuklarin uyku
stirelerinin uygunlugu yaslarina gore olmasi
gereken deger dikkate alinarak yeterli ve
yetersiz olarak siniflandirildi (37).

2.5. Arastirmanin uygulamasi

Calismada pediatri poliklinigine bagvuran
cocuklar ve ebeveynlerine polikliniklerin
bekleme salonlarinda goriisiilerek ¢alismanin
konusu ve amaci hakkinda bilgi verildi.
Caligmaya katilmayr kabul eden c¢ocuk ve

ebeveynlerinden sozlii onamlar1  alindi.
Onceden hazirlanmig olan anket formlarin
gozlem altinda ¢ocuk ve ebeveynlerin

kendileri tarafindan doldurulmasi saglandi. Bu
islem yaklagik 15-20 dakika siirdii.

2.6.Istatistik analizi

Elde edilen veriler SPSS (v 15.0) istatistik
paket programinda degerlendirildi. Olgiilebilir
verilerin  normal  dagilima  uygunlugu
tanimlayici istatistikler, Shapiro-Wilk Testi ve
grafiklerle degerlendirildi. Olgiimsel veriler
normal dagilima uygunluk gostermedi. Nicel
verilerin sunumunda ortanca ile birinci (Q1)
ve lgiincii (Q3) ceyreklikler kullanildi. Nicel
verilerin  karsilagtirnlmasinda  istatistiksel

analizlerinden Mann Whitney-U, Kruskal
Wallis testi ve Spearman Korelasyon analizi
kullanildi. Nitel veriler frekans ve yiizdeler ile
gosterildi. Nitel verilerin karsilastiriimasinda
ki kare analizi kullanildi.

Bagimli degisken CUBO toplam puanimin
normal dagilama uymamasi nedeniyle, dlgek
puaninin “e” tabanina goére logaritmasi (In)
almdi ve normal dagilima doniistiriildi.
Sonrasinda  yeniden normal  dagilima
uygunlugu test edildi ve normal dagilima
uygun kabul edildi. Tek degiskenli analizlerde
CUBO ile p<0,20 diizeyinde iliskili bulunan
degiskenlerle hiyerarsik lineer regresyon
analizi (enter metodu ile) yapildi. Istatistiksel
anlamlilik degeri p<0,05 kabul edildi.

2.7.Arastirmanin etik ilkeleri

Caligmanin yapilabilmesi i¢in Eskisehir Sehir
Hastanesi ~ Girisimsel Olmayan  Klinik
Aragtirmalar Etik Kurulundan 12.04.2023
tarih ve ESH/GOEK 2023/15 sayili etik izin
ve hastane yonetiminden idari izin alinmustir.
Bu calisma Helsinki Deklarasyonu
Prensipleri’ne uygun olarak yapilmistir.

3.Bulgular

Calisma grubuna 211 (%52,0)’i kiz, 195
(%48,0)’1 erkek olmak iizere toplam 406 okul
cagl cocugu dahil edildi. Cocuklarin yaslar
5- 17 arasinda degismekte ortalamasi+SS
10,243,6 yildi. Calisma grubundaki ailelerin
cocuk sayis1 1 ile 8 arasinda degismekte,
ortalama 2,1+0,9’du. Cocuklarin annelerinin
yag ortalamasi 38,4+7,7, babalarinin yas
ortalamas1  41,7+5,3 olarak  bulundu.
Annelerin %10,5’i, babalarin ise %7,0’i ise
ilkokul ve daha diisiik O6grenim diizeyine
sahipti. Caligma grubuna katilan ¢ocuk
ebeveynlerinin %69,0’u gelir diizeyini orta
diizey olarak bildirdi.

Cocuklarn CUBO’den aldiklar1 puanlar 26-
124 arasinda degismekte, ortalama 46,3+23,5,
ortanca (Q1-Q3) 39,0 (33,0-46,0) puan idi.
Olgek toplamindan ve alt boyutlarmdan alman
puanlarin T-skor doniistiiriilmesi sonucunda
elde edilen uyku bozukluklar1 semptomlarinin
sikliklart Sekil 1°de sunuldu.
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Cocuk Uyku Bozuklugu Semptomlari

Sekil 1. Caligsma grubunda uyku bozukluklar1 semptomlarinin sikliklart

UBSS: Uyku Baslatma ve Siirdiirme Sorunlari, USB: Uykuda Solunum Bozukluklari, URB: Uyaniklik Reaksiyonlari
Bozuklugu, UUGB: Uyku-Uyaniklik Gegis Bozukluklari, AUB: Asir1 Uykululuk Bozukluklari, UAT: Uykuda Asiri

Terleme CUBO: Cocuklar i¢in Uyku Bozuklugu Olgegi

Cocuklarin giinliik uyku saatleri 4,5-11,0 saat
arasinda degismekte, ortalama 7,7+1,0 saat
idi. Caligma grubunu olusturanlar arasinda 57
% 14,03)’sinde uyku bozukluklari
semptomlar1 mevcuttu. En fazla goriilen uyku
bozukluklar1 semptomu %17,2 ile uyaniklik
reaksiyonlari bozukluguydu. Calisma
grubundaki ¢ocuklarin uyku bozukluklari
semptomlar: sikliklarinin yas gruplarina gore
dagilimlar1 Sekil 2°de verildi.

Uyku bozuklugu ve alt boyut semptomlarinin
varligt cinsiyete gore anlamli farklilik

gostermemekteydi (her biri i¢in p>0,05).
Cocuklarin yaglar artik¢a, uyku baslatma ve
sirdirme  (p=0,044), uykuda solunum
bozukluklar1 (p=0,046), uyaniklik reaksiyon
bozuklugu (p=0,002), uyku-uyaniklik gecis
bozukluklart (p=0,008), asir1 uykulu olma
(p=0,008), uykuda asir1 terleme reaksiyonlari
(p=0,011) ve uyku bozukluklari
semptomlarinin  toplam1  (p=0,003) artis
gostermekteydi. Uyku bozukluklari
semptomlarinin sikligr en ytiksek 15-17 yas
grubunda goriilmekteydi.
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Cocuk Uyku Bozuklugu Semptomlari
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Sekil 2. Calisma grubunda uyku bozukluklart semptomlari sikliklarinin yas gruplarina gére dagilimlari

UBSS: Uyku Baslatma ve Siirdiirme Sorunlar1, USB: Uykuda Solunum Bozukluklari, URB: Uyaniklik Reaksiyonlari
Bozuklugu, UUGB: Uyku-Uyaniklik Gegis Bozukluklari, AUB: Asir1 Uykululuk Bozukluklari, UAT: Uykuda Asgiri

Terleme CUBO: Cocuklar I¢in Uyku Bozuklugu Olgegi

Cocuklarm CUBO’den aldiklar1 puanlar, anne
ve baba 6grenim diizeyleri yiiksek ve ailenin
tek ¢ocugu olanlarda artis gostermekteydi.
Ebeveyni uyku egitimi konusunda bilgi sahibi
olanlarin ve bu konuda profesyonel destek

alan cocuklarda  uyku  bozukluklar
semptomlart daha disiik bulundu. Calisma
grubunda CUBO toplam puanimin g¢ocuklarin
sosyodemografik ozelliklerine gore
karsilagtirilmasi Tablo 1°de verildi.

Tablo 1. Caligma grubunda CUBO toplam puaninin gocuklarin sosyodemografik ozelliklerine gore

karsilagtiritlmasi
Cocuk Uyku Bozuklugu
0 ;i
n (%) Olgegi Ortanca (Q1-Q3) P
Yas gruplan
5-6 78 (19,1) 40 (31-46)
7-10 146 (36,0) 39 (33-47) 0.066
11-14 120 (29,6) 37 (33-43) !
15-17 62 (15,3) 42 (33-66)
Cinsiyet
Kiz 195 (48,0) 120 (48,0) 0319
Erkek 211 (52,0) 62 (52,0) !
Anne Yas1
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<35yas 114 (35,5) 38 (32-45) 0.747
>35 yag 207 (64,5) 40 (33-47)
Baba Yasi
<35 yas 8 (9,4 37 (35-51) 0,275
>35 yas 77 (90,6) 40 (35-49)
Aile Tipi
Cekirdek aile 342 (84,2) 38(32-46)
Genis aile 44 (10,8) 39(35-45) 0,337
Anne baba ayr1 yasiyor 20 (4,9) 39(36-57)
Anne Ogrenim Diizeyi
Lise ve daha diisiik 262 (64,5) 38 (32-45) <0,001
Universite ve iizeri 144(32,5) 40 (36-49)
Baba Ogrenim Diizeyi
Lise ve daha diisiik 211 (52,0) 37 (31-45) <0,001
Universite ve tizeri 195 (48,0) 40 (35-49)
Aile Cocuk Sayis1

0,018
Tek gocuk 93 (22,9) 41 (36-49)
iki veya daha fazla 313 (77,1) 38 (32-45)
Aile Gelir Diizeyi
Koti 44 (10,8) 39 (35-45) 0,099
Orta 280 (69,0) 38 32-46)
fyi 82 (20,2) 42 (35-48)

Caligma grubunda CUBO toplam puaninin
uyku ile iligkili olabilecek saglikli yagsam
davramiglarina gore karsilastirilmas:  Tablo
2’de verildi. Ailenin saglikli yiyecek secimi
yapabilmesi, ¢ocugun beslenme davranis
Olceginden yeterince sagliklt besin
secebilmesi, ekrani kullannom zaman dilimi

sabah olmasi, giinliik ekran siiresinin iki saat
ve daha az olmasi, diizenli bir uyku rutini
olmasi, ebeveynin uyku egitimi hakkinda bilgi
sahibi olmasi, ebeveynin uyku egitimi
konusunda profesyonel destek almasi halinde
CUBO’den alman puan anlamli diizeyde
diisiik bulundu.

Tablo 2. Calisma grubunda CUBO toplam puanimmin uyku ile iligkili olabilecek saglikli yasam

davraniglarina gore karsilagtiritlmasi

Cocuk Uyku
n (%) Bozuklugu Olgegi p
Ortanca (Q1-Q3)
Beden kitle indeksi
Diisiik 19(4,7) 36(33-50)
Normal 246(60,6) 39(34-46) 0,455
Kilolu 95(23,4) 39(32-50)
Obez 46(11,3) 37(31-44)
Ailenin saghkh yiyecek secimi yapabilmesi <0,001
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Hayir 100 (24,6) 44(37-50)
Evet 306 (75,4) 38 (32-44)
Beslenme Davrams Ol¢eginden %50 ve Uzerinde Puan Alanlar
Hayir 129 (31,8) 40(36-48) 0.022
Evet 277 (68,2) 38(32-46) '
Ailenin diizenli fiziksel aktivite yapmasi
Hayir 176 (43,3) 38(32-45) 0,145
Evet 230 (56,7) 39(33-48)
Cocugun diizenli fiziksel aktivite yapmasi
Hayir 238(58,6) 38(33-45) 0,338
Evet 168(41,4) 40(33-48)
Ekran siiresi zaman dilimi
08.00-12.00 16 (3,9) 48 (41-53):J 0,049
12.00-18.00 113 (27,8) 38 (33-44)
18.00-00.00 277 (68,2) 39 (32-46)"
Giinliik Ekran Siiresi
<2 saat 213 (52,5) 38 (32-44) 0,006
>2 saat 293 (47,5) 39 (33-51)
Cocugun Diizenli Bir Uyku Rutini Olmasi
Hayir 75 (18,5) 46 (39-69) <0,001
Evet 331 (81,5) 37 (32-44)
Cocugun Yasina Uygun Siire Uyumasi
Yeterli 279(68,7) 38(32-46) 0,165
Yetersiz 127(31,3) 39(33-48)
Ailenin Uyku Egitimi Hakkinda Bilgi Sahibi Olmasi
Hayir 265 (65,3) 40 (35-46) 0,017
Evet 141 (34,7) 38 (32-46)
Ailenin Uyku Egitimi Konusunda Profesyonel Destek Almasi
Hayir 377(92,9) 44(38-52) 0,007
Evet 29(7,1) 38(32-46)

Q1, Q3: 1. ve 3. Ceyreklik

Cocuk uyku bozukluklar1 semptomlar: ile
iligkili ~ faktorlerden yordalayic1 olanlan
belirlemek  amaciyla  hiyerarsik  lineer
regresyon yapildi. Yapilan analizlerde ¢ocuk
uyku bozukluklar1 semptomlart varligimin
yordalayicilari, giinliik ekran siiresinin 2 saat
ve daha az olmasi, ¢cocugun diizenli bir uyku

rutini olmasi ve c¢ocugun uyku siiresinin
yasina uygun olmasi olarak bulundu (R°=
0,137, F= 7,858 , p <0,001).  Cocuklarin
CUBO’den aldiklar1 toplam puanlarin iliskili
oldugu diisiiniilen degiskenlerle olusturulan
cok degiskenli hiyerarsik lineer regresyon
analiz sonuglar1 Tablo 3’te verilmistir.
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Tablo 3. Calisma grubunda CUBO toplam puani ile iligkili olabilecek degiskenlerle olusturulan gok

degiskenli lineer regresyon analiz modeli sonuglari

Sosyodemografik

ve iliskili Degiskenler

Cocuklar i¢in Uyku Bozuklugu Olgegi

Standardize Unstandardize

B B (%95 GA) P

Yas Grubu 0,039 0,015 [(-0,026)-0,056] 0,463
Ailenin saghkl yiyecek se¢cimi yapabilmesi -0,032 -0,010 [(-0,019)-0,038] 0,512
]gszlsrzrll;aDavrams Olgeginden %50 ve Uzerinde 20,057 -0,047 [(-0,125)-0,032] 0,244
Cocugun diizenli fiziksel aktivite yapmasi 0,031 0,007 [(-0,014)-0,027] 0,526
Ekran siiresi zaman dilimi -0,061 -0,042 [ (-0,109)-0,025] 0,222
Giinliik Ekran Siiresi 0,231 0,176[(0,100-0,253] <0,001
Cocugun Diizenli Bir Uyku Rutini Olmasi -0,292 -0,287 [(-0,381)-(-0,192)] <0,001
Cocugun Yasia Uygun Siire Uyumasi 0,099 0,081 [0,002-0,160] 0,044
R?=0,137; F =7,858; p <0,001

*GA: Giiven araligi, F: Test degeri

4. Tartisma ve Sonug

Saglikl1 bir yasamin devam ettirilebilmesi i¢cin  bozuklugu sikliginin belirlenmesinde

diizenli, yeterli ve kaliteli uykunun gerekliligi
bilinmektedir. Calismada uyku bozuklugu
semptom siklignin %14 ile 6nemli bir sorun

oldugu en sik gorilen uyku bozuklugu
semptomunun  ise  uyaniklik  reaksiyon
bozuklugu (%17,2) oldugu saptandi. Uyku
bozuklugu semptomlar1 sikligimin  yasla
degistigi ve en sik 15-17 yas grubunda
goriildiigli  saptandi.  Uyku  bozuklugu
semptomlarinin ~ siklignt  cinsler  arasinda
farklilik gostermemekteydi. Uyku
bozuklugunun  yordalayicilari,  ¢ocugun

giinlik ekran siiresinin iki saatin {izerinde
olmasi, yasa gore uyku siiresi kisaligi ve
cocugun uyku rutinin olmadigi durumlar
olarak saptandi.

Calismamizda okul c¢ocuklarinda uyku
bozuklugu semptomlarinin prevalansi (%14,0)
literatiirde genellikle bildirilen %22- 32
degerlerinden daha disiik bulundu (38, 39).
Bu durum c¢aligmalarda kullanilan uyku

kullanilan metotlarin farkliligindan olabilir.
Calismada uyku bozuklugu semptomlarinin
belirlenmesinde Tirkce gecerlilik
giivenilirligi yapilmis bir dlgek olan CUBO
kullanildi.  Calisma  grubunda  dGlgegin
Cronbach alfa degeri oldukca iyi bir deger
(0,970)  verdi. Calismalarin  sonuglari
arasindaki farkliliklar CUBO’nin
degerlendirme yontemlerinden de
kaynaklanabilir. Bizim ¢aligmamizda bir
kesme degeri belirlenmesinin yerine lgegin
gelistirildigi  ¢alismada  Onerilen  T-skor
doniistiirme yontemi uygulandi.

Uyku bozuklugu semptom sikliklar1 ve CUBO
puan ortancalart cinsiyete gore farklilik
gostermedi. Fidanci’nin  ¢alismasinda da
benzer sekilde olgekten alinan puan kizlarda
daha yiiksek bildirilmistir (40).  Benzer
sekilde Roeser ve arkadaslarinin ¢alismasinda
da kizlarda daha fazla uyku bozukluguna
rastlandig1 bildirilmistir (41). Diger yandan
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cinsler arasinda uyku bozuklugu
semptomlarmin  goriilme sikliginin  farkl
olmadigini bildiren calismalar da
bulunmaktadir (23). Uyku bozuklugunun kiz
ve erkeklerde farkli oranlarda goriilmesinin
sebebi biyolojik nedenler ile olabildigi gibi
kiiltiirel farkliliklardan da kaynaklanabilecegi
yoniinde goriisler bulunmaktadir (42).

Uyku bozuklugu semptom sikliklar1 yas
gruplarma gore degisim gostermekte ve
ozellikle lise cagindaki cocuklarda
artmaktaydi. Calisma grubunu olusturan 5-17
yas grubunda uyku bozuklugu semptomlarinin
yasla artis gosterdigi saptanmistir.
Anaokuluna giden c¢ocuklar arasinda uyku
bozukluklar1 semptomlar1 %12,8 iken, lise
ogrencilerinde % 29,0’a yiikselmistir. Shurfen
ve arkadaslar1 okul 6grencilerinden olusan bir
ve dokuzuncu smif Ogrencilerini kapsayan

caligmalarinda  uykusuzluk  ile  ilgili
semptomlarin ~ hizla  artis  gosterdigini
belirtmislerdir (43).

Calismada BKI’nin Diinya Saglik Orgiitii’niin
belirledigi  kriterlere (35, 36)  gore
degerlendirilmesi ile c¢ocuklarda kiloluluk
sikligi  %29,6, obesite ise %11,3 olarak
bulundu. Calisma  grubunda  BKI’i
smiflamasina gére CUBO puanlari arasinda
fark bulunamadi. Uyku bozuklugu
semptomlarinin, yeme aligkanliginda
degisiklikler yaptig1r, hormonal degisimler
meydana getirebildigi ve viicut
metabolizmasimi olumsuz yonde etkileyerek
obeziteye neden olabildigi konusunda giderek
artan bilgiler bulunmaktadir (44, 45). Bir¢ok
calismada uyku bozuklugunun obeziteyi
artirdig1 goriilse de (44, 46) obez olan ¢ocuk
ve ergenlerde uyku siiresinin daha uzun
oldugunu gosteren g¢aligmalar da mevcuttur
(47). Durmus ve arkadaglariin caligmasinda
ise bizim ¢alismamiz sonuglarina benzer
sekilde BKI ile cocuklarin CUBO puanlar
arasinda fark bulunmamistir (48). Cocukluk
cag1 obezitesinde uyku siiresinin uzatilmasi ile
uykunun potansiyel Onleyici olabilecegi de
vurgulanmaktadir (44).

Saglikli bir yasamin devam ettirilebilmesi i¢in
diizenli ve yeterli uyku, saglikli beslenme ve
fiziksel aktivite gerekliligi Dbilinmektedir.
Calismada beslenme davranig Olcegine gore
%50 ve iizerinde puan alanlarda CUBO puani

daha diislik, dolayisiyla uyku semptomlar
goriilme sikligt daha diisiik bulunmustur.
Uyku ve beslenme sadece birbirini
etkilemekle kalmayip, gelecekteki saglik
durumunu da belirleyen yasam tarzinin iki
onemli bilesenidir (49). Uykunun besin
secimlerine etki ettigi belirtilmistir. Birbirini
izleyen bes gece boyunca kronik uyku
kisitlamasimin, adolesanlar1 yliksek glisemik
indeksli gidalarin tiikketimine yonlendirdigi ve
bdylece enerji dengesizligine yol agtig1 rapor
edilmistir (50). Uyku bozuklugu kilo alimim
dogrudan etkilemese de, fiziksel aktivite gibi
iligkili oldugu davramis degisikliklerinin bir
sonucu olarak asir1 kilo ve obezite riskini
onemli Olciide artirabilmektedir (51). Uyku
beslenme iizerine etki edebildigi gibi
beslenmenin de uyku iizerine etkisi
gosterilmektedir (49). Khan ve arkadaslarinin
yaptigi bir meta-analizde, 12-15 yas arasi
ergenlerde giinde Ui¢ ve daha fazla gazhi
mesrubat icen ergenlerin yarisindan fazlasinda
ve yine haftanin 4 giin ve {izerinde fastfood
yiyecek tiiketenlerde de daha yaygin uyku
bozuklugu olabilecegi rapor edilmistir (52).
Cocuk ve adolesanlarda yapilan bir sistematik
derlemede daha wuzun uyku siiresi, daha
saglikli beslenme diizeni ile iliskili olarak
saptanmistir (53). Holmes ve arkadaslarinin
yaptig1 bir calismada daha kisa gece ve 24
saatlik uyku siireleri, daha sik fastfood
tiketimi ile iligkilendirilmistir (54). Okul
cagindaki g¢ocuklarda yapilan bir caligmada
kotii beslenme kalitesinin, ge¢ uyku diizeni,
kisa uyku siiresi ve daha fazla uyku
bozuklugu ile iligkili oldugu raporlanmigtir
(55). Otsuka ve arkadaslar1 tarafindan
Japonya’ da yapilan bir ¢aligmada ise daha az
saglikli beslenme davraniglarina sahip erkek
ve kizlarda uyku bozukluklar1 prevalansinin
yiiksek oldugu bildirilmistir. Ayn1 ¢alismada
Oznel uyku kalitesi ve uykusuzlugun kahvalti
siklig1, aile yemek siklig1 ve diyet kalitesi ile
kisa uyku siiresinin ise kahvalt1 siklig1 ve aile
yemegi sikligin ile iligkili  bulundugu
belirtilmistir (56). Danimarka’da ¢ocuklarda
yapilan bir calismada ise kisa uyku siiresi,
uyku siiresi degiskenligi fazlaligi ve uyku
sorunlar1 yasamanin, c¢ocuklarda zayif ve
obeziteyi tesvik eden bir diyetle iliskili oldugu
saptanmustir (57).
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Calismada ¢ocuklarin yetersiz fiziksel aktivite
gostermelerinin ¢ocuk uyku bozuklugu ile
iligkisi tek degiskenli analizde gosterilmis
olmasina ragmen c¢ok degiskenli analizde
gosterilemedi. Gergekte cocuklarin fiziksel,
bilissel, psikolojik, sosyal gelisimi ve saglikl
biliylimelerinde hem fiziksel aktivite hem de
yeterli uyku 6nemlidir (23). Kanada’da 2016
yilinda cocuklar ve gencler i¢in “24 Saatlik
Aktivite Kilavuzu” yaymlanmistir. Kilavuz
cocuklarda nicel olarak ¢ocugun yasina uygun
uyku, fizik aktivite ve ekran basinda gegirilen
stireyi temel alan tavsiyelerde bulunmaktadir
(19). Ancak, Kanada’da 10-17 yas arasi
cocuklarda yapilan c¢aligmada 24 Saatlik
Aktivite Kilavuzu oOnerilerilerinden biri olan
orta ila siddetli fiziksel aktiviteye gocuk ve
genglerin  ancak %35’inde  ulasildig
raporlanmistir (58). Sfeir ve arkadaslarinin
Liibnan ’da yaptig1 bir ¢aligmada, ¢ocuklarda
iyl uyku diizeyinin daha yiiksek beslenme ve
fiziksel aktivite puanlari ile iligkili oldugu
bildirilmistir (59). Cocuk ve genglerde fiziksel
aktivite, sedanter davramis ve uyku
davraniglarimin iliskili oldugu, 6zellikle orta
ve yiikksek yogunluklu fizik aktivitenin arzu
edilen saglik gostergeleriyle tutarli sekilde
iligkilendirildigi bildirilmistir (60).
Calismamizin  sonuglarina benzer sekilde
Simsek ve Polat’mm yaptig1 c¢alismada da
CUBO puani ile Fiziksel Aktivite Yeterliligi
Olgegi arasinda iliski saptanamamustir (23).
Calismalar arasindaki farkliliklar fiziksel
aktivite ve uyku bozuklugunu
degerlendirmenin zorlugu ve kullanilan 6l¢iim
araglarindaki farkliliklarin bir sonucu olabilir.
Diger yandan teknolojik aletlere erisimin
zaman i¢inde artmasi ve uyku ile iligkili bir
diger davranis olan ekran siiresindeki kalis
sliresinin uzamasi da sedanter yagsam ve fizik
aktivitede azalmaya neden olmaktadir.

Calismada giinliik ekran siiresinin 2 saatten

uzun olmasi uyku bozuklugunun
yordalayicilarindan ~ bulundu.  Televizyon,
bilgisayar, tabletler ve akilli telefonlarla

gegirilen ekran siiresi, gocuklarin ve genglerin
hayatlarinin bir parcasi haline gelmistir. Uyku
bozukluklarinin, ¢ocuklarda ekran siiresi
artisinin hem kisa hem de uzun donemde
olumsuz sonuglarindan biri oldugu
bildirilmektedir (61, 62).

Hale ve Guan tarafindan yapilan sistematik
derlemede ¢alismalarin = %90'!nda  ekran
stiresinin basta kisalan uyku siiresi ve uyku
gecikmesi gibi uyku bozukluklariyla olumsuz
bir iliskisi oldugu rapor edilmistir (17). Sohn
ve arkadaslarinin yaptig1 sistematik derlemede
yaklasik her dort gocuk ve gengten birinde
problemli akilli telefon kullanimi oldugu ve
problemli akilli telefon kullanimi olan ¢ocuk
ve genglerde daha disiik uyku kalitesi, daha
yiiksek algilanan stres, depresyon riskinin
arttigt  belirtilmistir  (63). Bruni  ve
arkadaglarimin  Italya'da Covid-19 salgini
sirasinda yaptigi caligmada ekran basinda
kalma siiresinin (¢evrimig¢i dersler harig),
karantina sirasinda ¢ocuklarda artmasiyla
uyku bozukluklarinin da arttigi bildirilmistir.
Ayrica cocuklarda uykuya dalma giigliigi,

yatma vakti kaygisi, gece uyanmalari,
kabuslar ve uyku terorii yayginligmin da
arttigt  bildirilmistir  (64). Magee ve

arkadaslarinin ¢alismasinda kisa uyku siiresi
ve asirt ekran siiresinin ¢ift yonli iliskili
oldugu ve daha kisa uyku siiresinin ¢ocuklar
arasinda yorgunluk, giin icinde uykululuk,
azalan fizik aktivite biiyliyen bir¢ok soruna
sebep olabilecegi ifade edilmistir (65). Aygiin
ve arkadaslarmin {¢linci basamak bir
hastanede cocuklar ve anneleri ile yapilan
calisgmada her dort ¢ocuktan iiglinde uyku
bozuklugu riskinin oldugunu bilgisayar oyun
bagimlilig1 diizeyi ile arttigini raporlanmistir
(24). Bal ve Okkay’ m yaptigi caligmada
dijital oyun oynayan ¢ocuklarin uyku siiresi
dijital oyun oynamayan grubun uyku
siresinden daha az oldugu ve cocuklarin
dijital oyun oynama siiresi arttikca uykuda
solunum sorunlarinin ve c¢ocuklarin dijital
oyun oynama aligkanlig1 arttikca uykuyu
baslatma ve siirdiirme sorunlarinin da arttig
tespit edilmistir (66). Gelisen teknoloji ile
beraber ¢ocuklarin daha kolay medya
araglarina ulasip kullanabilmesi, daha uzun
stire ekran baginda kalmasi ¢ocuklarda uyku
bozukluklarinin artmasina neden olabilir.

Calisgmada  yeterli uyku siiresi uyku
bozuklugunun yordalayicilarindan biri olarak
bulundu. Amerikan Ulusal Uyku Vakfi (The
National Sleep Foundation) tarafindan yapilan
uzman panelinde yasam boyu yeterli uyku
sireleri  igin  Oneriler  belirlenmis  ve
yayimlanmigtir (37). Okul ¢agi c¢ocuklarinda
uyku siirelerinin takibinin Onemi bizim
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calisma sonuclarimizla da gosterilmis oldu.
Calismamizin 6nemli sonuclarindan birisi
cocugun uyku rutininin olmasidir. Uyku,
yagsamin saglikla gecirilmesi ig¢in dnemli olup,
iizerinde dikkatle durulmasi gerekir. Her
cocukta bir uyku rutinin gelistirilmesi saglikli
yasam kilavuzlarina eklenmelidir.

Calismanin kisithihigi bir sehir hastanesinin
polikliniklerine c¢alisma tarihleri arasinda
herhangi  bir nedenle bagvuran okul
cocuklarimi ve ebeveynlerini kapsamasidir.
Veriler calisma grubunun beyanina dayalidir.
Calisma diizeninin kesitsel olmasi nedeniyle
iligkili bulunan faktorler arasinda bir neden
sonug iligkisi kurulamamasidir.

Calismanin giiclii yoni yeterli bir drneklem
alarak 5-17 yas grubu c¢ocuklarda uyku
bozukluklar1 semptomlar: ile iliskili saglikli
yasam  davraniglarimi  giivenililirligi  ve
gecerliligi  olan  Olglim  araglart  ile
degerlendirmesidir. Ilaveten ¢ok degiskenli
analizle uyku bozukluklar1 semptomlar ile

KAYNAKLAR

1. Ward TM, Rankin S, Lee KA. Caring for
children with sleep problems. Journal of
Pediatric Nursing. 2007;22(4):283-96.

2. Owens JA, Witmans M. Sleep problems.
Current Problems in Pediatric and Adolescent
Health Care. 2004;4(34):154-79.

3. Tirkbay T, Cocuklar ST. Ergenlerde uyku
bozukluklari. Tiirkive Klinikleri Psikiyatri.
2001;2:86-90.

4. Carter JC, Wrede JE. Overview of sleep and
sleep disorders in infancy and childhood.
Pediatric Annals. 2017;46(4):e133-e8.

5. Unsal G, Korgali EU, Tan AK, Ongun EA. 6-
10 Yas arasi ¢ocuklarda uyku aliskanliklari,
uyku sorunlar1 ve etkileyen faktorler.
Gaziosmanpasa Universitesi Tip Fakiiltesi
Dergisi. 2021;13(4):216-32.

6. LeBourgeois MK, Hale L, Chang A-M,
Akacem LD, Montgomery-Downs HE, Buxton
OM. Digital media and sleep in childhood and
adolescence. Pediatrics.
2017;140(Supplement_2):592-S6.

7. Maski K, Owens JA. Insomnia, parasomnias,
and narcolepsy in children: clinical features,
diagnosis, and management. The Lancet
Neurology. 2016;15(11):1170-81.

8. Hall WA, Nethery E. What does sleep hygiene
have to offer children’s sleep problems?
Paediatric Respiratory Reviews. 2019;31:64-
74.

iligskili yordalayicilarini belirlemis olmasidir.
Calisma sonuglart ile iilkemizde okul sagligi
programlarini gelistirmeye yonelik O6nemli
bilgiler elde edilmistir.

Okul ¢ocuklarinda saglikli  aliskanliklar:
kazandirabilmek amaciyla saglikla ilgili
davraniglar1  kontrol etmek biiyllk Onem
tasimaktadir. Uyku bozukluklari, fiziksel
aktivite ve ekran basinda iki saatten uzun siire
zaman gecirilmesinden ve yasa uygun uyku
siiresinden etkilenmektir. Okul g¢ocuklarinda
saglig1 gelistirme uygulamalarinda beslenme,
fiziksel aktivite, ekran basinda gegirilen
stirenin kisitlanmasi konulariyla birlikte uyku
kalitesi ve niceligi de ele alinmalidir.
Cocuklara uyku rutinleri yerlestirilmelidir.
Birbirleriyle neden sonu¢ iligkilerinde
karmagiklik gosteren bu saglik davraniglari
koruyucu  hekimligin  ihtiyathlik ilkesi
cercevesinde ele almmalidir. Sagliklt okul
cocuklart  programlarina  uyku  saglig
yerlestirilmelidir.

9. Ophoff D, Slaats MA, Boudewyns A,
Glazemakers I, Van Hoorenbeeck K, Verhulst
S. Sleep disorders during childhood: a
practical review. European Journal of
Pediatrics. 2018;177:641-8.

10. Cappuccio FP, Taggart FM, Kandala N-B,
Currie A, Peile E, Stranges S, et al. Meta-
analysis of short sleep duration and obesity in
children and adults. Sleep. 2008;31(5):619-26.

11. Olds TS, Maher CA, Matricciani L. Sleep
duration or bedtime? Exploring the
relationship between sleep habits and weight
status and  activity  patterns.  Sleep.
2011;34(10):1299-307.

12. Golley RK, Maher C, Matricciani L, Olds T.
Sleep duration or bedtime? Exploring the
association between sleep timing behaviour,
diet and BMI in children and adolescents.
International Journal of Obesity.
2013;37(4):546-51.

13. Poitras VJ, Gray CE, Borghese MM, Carson
V, Chaput J-P, Janssen I, et al. Systematic
review of the relationships between
objectively measured physical activity and
health indicators in school-aged children and
youth. Applied Physiology, Nutrition, and
Metabolism. 2016;41(6):S197-S239.

14. Chahal H, Fung C, Kuhle S, Veugelers P.
Availability and night-time use of electronic
entertainment and communication devices are

743



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Osmangazi Tip Dergisi, 2023

associated with short sleep duration and
obesity among Canadian children. Pediatric
Obesity. 2013;8(1):42-51.
Domingues-Montanari ~ S.  Clinical  and
psychological effects of excessive screen time
on children. Journal of Paediatrics and Child
Health. 2017;53(4):333-8.

Shochat T, Flint-Bretler O, Tzischinsky O.
Sleep patterns, electronic media exposure and
daytime sleep-related behaviours among
Israeli  adolescents.  Acta  Paediatrica.
2010;99(9):1396-400.

Hale L, Guan S. Screen time and sleep among
school-aged children and adolescents: a
systematic literature review. Sleep Medicine
Reviews. 2015;21:50-8.

Carson V, Hunter S, Kuzik N, Gray CE,
Poitras VJ, Chaput J-P, et al. Systematic
review of sedentary behaviour and health
indicators in school-aged children and youth:
an update. Applied Physiology, Nutrition, and
Metabolism. 2016;41(6):S240-S65.

Tremblay MS, Carson V, Chaput J-P, Connor
Gorber S, Dinh T, Duggan M, et al. Canadian
24-hour movement guidelines for children and
youth: an integration of physical activity,
sedentary behaviour, and sleep. Applied
Physiology, Nutrition, and Metabolism.
2016;41(6):S311-S27.

Chaput JP, Saunders T, Carson V. Interactions
between sleep, movement and other non-
movement behaviours in the pathogenesis of
childhood  obesity.  Obesity  Reviews.
2017;18:7-14.

Rollo S, Antsygina O, Tremblay MS. The
whole day matters: understanding 24-hour
movement  guideline  adherence  and
relationships with health indicators across the
lifespan. Journal of Sport and Health Science.
2020;9(6):493-510.

Cetin  E, Ozbigakgi S. [Ikogretim
Ogrencilerinde Uyku Aliskanliklarinin Duygu-
Davranis Sorunlarina Etkisinin Incelenmesi.
Hemgirelikte Arastirma Gelistirme Dergisi.
2012;14(2):52-60.

Simsek DC, Polat F. ilkdgretim 6grencilerinin
fiziksel aktivite durumu ile uyku sorunu
arasindaki iliskinin incelenmesi: Elazig drnegi.
Journal of Turkish  Sleep  Medicine.
2023;10(2).

Aygiin SK, Bagpmar MM, Giile¢ SG, Basat O.
COVID kapanma doneminde ¢ocuklarda uyku
bozuklugu riskinde bilgisayar oyun
bagimliliginin  rolii nedir? Kesitsel Bir
Caligma. Journal of Turkish Sleep Medicine.
2023;10(2).

Burt J, Dube L, Thibault L, Gruber R. Sleep
and eating in childhood: a potential behavioral
mechanism  underlying the relationship
between poor sleep and obesity. Sleep
Medicine. 2014;15(1):71-5.

Day RE, Bridge G, Austin K, Ensaff H,
Christian MS. Parents’ awareness and
perceptions of the Change4Life 100 cal snack
campaign, and perceived impact on snack

744

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

consumption by children under 11 years. BMC
Public Health. 2022;22(1):1-14.

Akgay D. Cocuk ve addlesanlarin elektronik
medya kullanimmm obezite ve uyku
sorunlarina etkisi The effect of electronic
media use children and adolescents with
obesity and sleep. Giincel  Pediatri.
2017;15(2):67-72.

Halford JC, Boyland EJ, Hughes G, Oliveira
LP, Dovey TM. Beyond-brand effect of
television (TV) food
advertisements/commercials on caloric intake
and food choice of 5-7-year-old children.
Appetite. 2007;49(1):263-7.

Bruni O, Ottaviano S, Guidetti VV, Romoli M,
Innocenzi M, Cortesi F, et al. The Sleep
Disturbance Scale for Children (SDSC)
construction and validation of an instrument to
evaluate sleep disturbances in childhood and
adolescence. Journal of sleep research.
1996;5(4):251-61.

Agaday1 E, Celik N, Baser DA. Cocuklar I¢cin
Uyku Bozuklugu Olgeginin Tiirkge gecerlik ve
giivenirlik ¢aligmasi. Journal of Turkish Sleep
Medicine. 2020;7(2).

Parcel GS, Edmundson E, Perry CL, Feldman
HA, O'Hara-Tompkins N, Nader PR, et al.
Measurement of self-efficacy for diet-related
behaviors among elementary school children.
Journal of School Health. 1995;65(1):23-7.
Oztiirk M, Erdogan S. Cocuklarin beslenme
aliskanliklarinin  saglik davranig1 etkilesim
modeline gore incelenmesi. Doktora Tezi.
Istanbul: Istanbul Universitesi Saglhk Bilimleri
Enstitiisti, 2010.

lhmels MA, Welk GJ, Eisenmann JC, Nusser
SM. Development and preliminary validation
of a Family Nutrition and Physical Activity
(FNPA) screening tool. International Journal
of Behavioral Nutrition and Physical Activity.
2009;6(1):1-10.

Ekici E, Ikiisik H, Ankarali H, Manav G,
Colak M, Kozan EH. The validity and
reliability of the Turkish version of the Family
Nutrition and Physical Activity screening tool.
Marmara Medical Journal. 2021;34(3):319-
26.

World Health Organization. Body mass inder-
for-age (BMI-for-age).
https://www.who.int/toolkits/child-growth-
standards/standards/body-mass-index-for-age-
bmi-for-age.

Erigim 09.04.2023.

World Health Organization. BMI-for-age (5-
19 years). https://www.who.int/tools/growth-
reference-data-for-5t019-years/indicators/bmi-
for-age. Erisim 09.04.2023.

Hirshkowitz M, Whiton K, Albert SM, Alessi
C, Bruni O, DonCarlos L, et al. National Sleep
Foundation’s sleep time duration
recommendations: methodology and results
summary. Sleep Health. 2015;1(1):40-3.

Kabel AM, Al Thumali AM, Aldowiala KA,
Habib RD, Aljuaid SS. Sleep disorders in a
sample of students in Taif University, Saudi
Arabia: The role of obesity, insulin resistance,



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Cocuklarda Uyku Bozuklugu ile Saglikli Yasam Davranisi

anemia and high altitude. Diabetes &
Metabolic Syndrome: Clinical Research &
Reviews. 2018;12(4):549-54.

Roberts CM, Harper KL, Bistricky SL, Short

MB. Bedtime behaviors: Parental mental
health, parental sleep, parental
accommodation, and  children’s  sleep
disturbance.  Children's  Health  Care.

2020;49(2):115-33.

Fidanc1 1, Aksoy H, Yengil Taci D, Fidanci 1,
Ayhan Bager D, Cankurtaran M. Evaluation of
the effect of the COVID-19 pandemic on sleep
disorders and  nutrition in  children.
International Journal of Clinical Practice.
2021;75(7):e14170.

Roeser K, Eichholz R, Schwerdtle B, Schlarb
AA, Kiibler A. Relationship of sleep quality
and health-related quality of life in adolescents
according to self-and proxy ratings: a
questionnaire survey. Frontiers In Psychiatry.
2012;3:76.

Biilbiil S, Kurt G, Unli E, Kirh E.
Adolesanlarda uyku sorunlar1 ve etkileyen
faktorler. Cocuk Saghgi ve Hastaliklar
Dergisi. 2010;53(3):204-10.

Susan Shur-Fen G. Prevalence of sleep
problems and their association  with
inattention/hyperactivity among children aged
6-15 in Taiwan. Journal of Sleep Research.
2006;15(4):403-14.

Chen X, Beydoun MA, Wang Y. Is sleep
duration associated with childhood obesity? A
systematic review and meta-analysis. Obesity.
2008;16(2):265.

Fels6 R, Lohner S, Hollody K, Erhardt E,
Molnar D. Relationship between sleep
duration and childhood obesity: systematic
review including the potential underlying
mechanisms.  Nutrition, Metabolism and
Cardiovascular Diseases. 2017;27(9):751-61.
Miller MA, Kruisbrink M, Wallace J, Ji C,
Cappuccio FP. Sleep duration and incidence of
obesity in infants, children, and adolescents: a
systematic review and meta-analysis of
prospective studies. Sleep. 2018;41(4):zsy018.
Ulutag A, Pinar A, Ziileyha S, Erdal S. Okul
cagindaki 6-18 yas arast obez c¢ocuklarda
obezite olusumunu etkileyen faktorlerin
arastirilmast. Zeynep Kamil Tip Biilteni.
2014;45(4):192-6.

Durmus H, Solak Y, Kaya E, Canbolat H.
[Ikogretim g¢ocuklarinda uyku bozuklugu
stklig1 ve obezite ile iliskisi. Giincel Pediatri.
2021.

Organization WH. WHO recommendations on
intrapartum care for a positive childbirth
experience: World Health Organization; 2018.
Morrissey B, Allender S, Strugnell C. Dietary
and activity factors influence poor sleep and
the sleep-obesity nexus among children.
International Journal Of Environmental
Research And Public Health.
2019;16(10):1778.

Azimova L, Ozkul E, Ergiin C. 10-12 Yas
okul ¢ocuklarinda beslenme ve fiziksel

745

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

aktivitenin viicut kompozisyonu ve uyku
kalitesine etkisi. Avrupa Bilim ve Teknoloji
Dergisi. 2021(31):943-50.

Khan A, Dix C, Burton NW, Khan SR, Uddin
R. Association of carbonated soft drink and
fast food intake with stress-related sleep
disturbance among adolescents: A global
perspective from 64 countries.
EClinicalMedicine. 2021;31.

Alibabaei Z, Jazayeri S, Vafa M, Feizy Z,
Hezaveh ZS. The association between dietary
patterns and quality and duration of sleep in
children and adolescents: A systematic review.
Clinical Nutrition ESPEN. 2021;45:102-10.
Holmes JF, St. Laurent CW, Spencer RM.
Unhealthy diet is associated with poor sleep in
preschool-aged children. The Journal of
Genetic Psychology. 2021;182(5):289-303.
Ramirez-Contreras C, Santamaria-Orleans A,
Izquierdo-Pulido M, Zerén-Rugerio MF. Sleep
dimensions are associated with obesity, poor
diet quality and eating behaviors in school-
aged children. Frontiers in  Nutrition.
2022;9:959503.

Otsuka Y, Kaneita Y, Itani O, Osaki Y,
Higuchi S, Kanda H, et al. Association
between unhealthy dietary behaviors and sleep
disturbances among Japanese adolescents: a
nationwide representative survey. Sleep and
Biological Rhythms. 2019;17:93-102.

Kjeldsen JS, Hjorth M, Andersen R,
Michaelsen K, Tetens I, Astrup A, et al. Short
sleep duration and large variability in sleep
duration are independently associated with
dietary risk factors for obesity in Danish
school children. International Journal of
Obesity. 2014;38(1):32-9.

lan J, Thompson W. Adherence to the 24-hour
movement guidelines among 10-to 17-year-old
Canadians. Health Promotion and Chronic
Disease Prevention in Canada: Research,
Policy and Practice. 2017;37(11):369.

Sfeir E, Haddad C, Akel M, Hallit S, Obeid S.
Sleep disorders in a sample of Lebanese
children: the role of parental mental health and
child nutrition and activity. BMC Pediatrics.
2021;21(1):1-9.

Saunders TJ, Gray CE, Poitras VJ, Chaput J-P,
Janssen |, Katzmarzyk PT, et al. Combinations
of physical activity, sedentary behaviour and
sleep: relationships with health indicators in
school-aged children and youth. Applied

Physiology, Nutrition, and Metabolism.
2016;41(6):5283-S93.
61. Joshi A, Hinkley T. Too much time

on screens? Screen time effects and guidelines
for children and young people. Australian
Institute of Family Studies. 2021.

Lissak G. Adverse physiological and
psychological effects of screen time on
children and adolescents: Literature review
and case study. Environmental Research.
2018;164:149-57.

Sohn SY, Rees P, Wildridge B, Kalk NJ,
Carter B. Prevalence of problematic



Osmangazi Tip Dergisi, 2023

smartphone usage and associated mental
health outcomes amongst children and young
people: a systematic review, meta-analysis and
GRADE of the evidence. BMC Psychiatry.
2019;19(1):1-10.

64. Bruni O, Malorgio E, Doria M, Finotti E,
Spruyt K, Melegari MG, et al. Changes in
sleep patterns and disturbances in children and
adolescents in Italy during the Covid-19
outbreak. Sleep Medicine. 2022;91:166-74.

65. Magee CA, Lee JK, Vella SA. Bidirectional
relationships between sleep duration and
screen time in early childhood. JAMA
Pediatrics. 2014;168(5):465-70.

66. Fatih B, Okkay I. Dijital Oyunlarin

Cocuklarda Uyku Bozukluklari ile iliskisinin
Incelenmesi. Hacettepe Universitesi Sosyal
Bilimler Dergisi. 2021;3(2):132-5

Etik Bilgiler

Etik Kurul Onayi: Calisma Eskisehir Sehir Hastanesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
tarafindan onaylanmistir (Karar no: ESH/GOEK 2023/15,
12.04.2023).

Onam: Calismaya katilan ¢ocuk ve ebeveynlerinden imzal
onam formu alinmistir.

Telif Hakki Devir Formu: Tiim yazarlar tarafindan Telif
Hakki Devir Formu imzalanmustir.

Yazar Katki Oranlari: Makalenin Konusu: YB, SS.
Makalenin Kurgusu: YB. Konsept: SM, SS. Veri Toplama:
FNOM, MB, ZA. Analiz: FNOM, MB. Literatiir Taramas:
FNOM, SS, MB. Yazma: YB, SM, SS. Nihai Sonug: YB
Cikar Catismas1 Bildirimi: Yazarlar ¢ikar g¢atismasi
olmadigini beyan etmislerdir.

Destek ve Tesekkiir Beyam: Yazarlar anket caligmasina
katilan ¢ocuklara ve ebeveynlerine tesekkiir ederler.

©Copyright 2023 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2023 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulasilabilir.

746



http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

Osmangazi Tip Dergisi
Osmangazi Journal of Medicine 2023

Research Article / Arastirma Makalesi
Cocuklarda Hipertansiyon Risk Faktorii Olarak Obezite ve Metabolik Sendrom
Obesity and Metabolic Syndrome as Risk Factors for Hypertension in Children
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Ozet: Hipertansiyon (HT), ¢ocuklarda giderek artan énemli bir saglik sorunudur. Son 20 yil iginde gevresel ve sosyal faktorlerdeki
degisiklikler, daha az fiziksel aktivite, hizli beslenme aligkanliklari, obezite ve metabolik sendrom, HT gelisimini dogrudan
etkilemektedir. Caliymamizin amaci, 18 yillik bir siiregte HT tanisiyla izlenen gocuklarda yillar i¢cinde obezite ve metabolik sendrom
sikliginin artip artmadigini belirlemektir. Ocak 2001-Aralik 2018 tarihleri arasinda Cocuk Nefroloji Poliklinigi’nde HT nedeni ile
bagvuran ve HT tanisi kesinlesen 377 hasta retrospektif olarak degerlendirildi. Hastalar, 2001-2009 déneminde bagvuran hastalar
(Grup 1) ve 2010-2018 doneminde bagvuran hastalar (Grup Il) olmak tizere iki gruba ayrildi ve iki grup obezite ve metabolik
sendrom agisindan karsilastirildi. Ortalama bagvuru yasi 11,4+4,5 yildi. Hastalarin %64’ erkekti. Grup 2°deki hastalarin yas, viicut
kitle indeksi (VKI), metabolik sendrom ve ailede HT olma oykiisii Grup 1°den yiiksekti. iki grup arasinda obezite agisindan fark
yoktu (p>0,05). Calismamizin sonuglari, hipertansiyon tanisiyla izledigimiz hastalarda son yillarda 2009 ve 6ncesine gore hem
VKIi’de hem de metabolik sendrom goriilme oraninda artis oldugunu gostermistir. Bu degisiklikler, zellikle ergenlerde belirgindir.
Cocuk ve ergenlerde sodyum aliminin azaltilmasi ve yasam tarzi degisikligi onerileriyle obezitenin 6nlenmesi, HT gelisiminin
engellenmesi ve tedavisinde ilk asamay1 olusturur.

Anahtar Kelimeler: Cocuk, Hipertansiyon, Metabolik Sendrom, Obezite

Abstract: Hypertension (HT) is an increasingly important health problem in children. Changes in environmental and social factors
in the last 20 years, less physical activity, fast eating habits, obesity and metabolic syndrome directly affect the development of HT.
The aim of our study is to determine whether the prevalence of obesity and metabolic syndrome has increased over the years in
children followed up with a diagnosis of HT over a period of 18 years. Between January 2001 and December 2018, 377 patients
who were admitted to the Pediatric Nephrology Outpatient Clinic due to HT and diagnosed with HT were evaluated retrospectively.
The patients were divided into two groups, patients admitted between 2001-2009 (Group 1) and patients admitted between 2010-
2018 (Group 1), and the two groups were compared in terms of obesity and metabolic syndrome. The mean age at presentation was
11.4+4.5 years. 64% of the patients were male. The patients in Group 2 had higher age, body mass index (BMI), metabolic
syndrome and family history of hypertension than Group 1. There was no difference in obesity between the two groups (p>0.05).
The results of our study showed that there has been an increase in the rate of both BMI and metabolic syndrome in patients followed
up with a diagnosis of hypertension in recent years compared to 2009 and before. These changes are particularly pronounced in
adolescents. Reducing sodium intake in children and adolescents and preventing obesity with lifestyle change recommendations
constitute the first step in the prevention and treatment of HT development.
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1. Giris

Hipertansiyon (HT), cocuklarda eriskinlere
gore daha az goriilmekle beraber son yillarda
artarak devam eden Onemli bir saglik
sorunudur. Diinya ¢apinda c¢ocuk ve
ergenlerde HT prevalansinin %4 oldugu ve
Amerikan  Pediatri  Akademisi'nin  yeni
kilavuzlarina gore yiiksek tansiyon
prevalansinin  ise %15 oldugu tahmin
edilmektedir (1,2). Tiirkiye'de de benzer
sekilde HT prevalansi obez ¢ocuklarda %11,4,
obez olmayan c¢ocuklarda %)5,6 olarak
bildirilmektedir (3).

Cocuk ve adolesanlarda HT prevalansinin
yillar icinde arttigi ve bu artisin primer HT
lehine oldugu bilinmektedir (4). HT
prevalansindaki artistan erigkinlerde oldugu
gibi ¢ocukluk caginda da obezite sorumlu
tutulmaktadir (5). Obez bir c¢ocukta HT
gelisme riski, normal kilolu bir gocuga gore
tic kat daha fazladir (6).

Cocuklarda ve ergenlerde obezite su anda tiim
diinyada hizli bir biiylime sergilemektedir (7).
Istanbul'da yasayan 6-16 yas arasi kiz
cocuklarinda yapilan bir c¢alismada fazla
kilolu ve obez olma oraninin 2001'de %17,9
iken 2009'da %23,4'e yiikseldigi bildirilmistir
(8). Diizova ve ark.’min (3) yaptig1 iilke
capinda niifusa dayali saha arastirmasi,
Tiirkiye'de  ¢ocuklar  arasinda  obezite
prevalansimin arttigin1 ve HT prevalansinin ve
evre Il HT nin obezite ile iligkili oldugunu
gostermistir.

Son 20 yil i¢inde ¢evresel ve sosyal
faktorlerdeki degisiklikler, daha az fiziksel
aktivite, hizli beslenme aligkanliklari, obezite
ve metabolik sendrom, HT gelisimini
dogrudan  etkilemektedir.  Calismamizin
amaci, 18 yillik bir siiregte HT tanisiyla
izlenen cocuklarda yillar iginde obezite ve
metabolik sendrom sikliginin artip artmadigini
belirlemektir.

2. Gerec ve Yontem

Ocak 2001-Aralik 2018 tarihleri arasinda
Cocuk Nefroloji Poliklinigi’nde HT nedeni ile
basvuran ve HT tanisi kesinlesen 377 hasta
retrospektif  olarak  degerlendirildi.  Ilk
bagvurusunda akut veya kronik herhangi bir
bobrek hastaligi (akut glomeriilonefrit, kronik
bobrek hastaligi, hemolitik tiremik sendrom,

sistemik lupus eritematozus vs.) olan hastalar
dislandi. Calismaya dahil edilen olgularin yas,
cinsiyet, boy, viicut agirhigi, viicut kitle
indeksi (VKI), obezite, metabolik sendrom ve
ailede hipertansiyon Oykiisliniin ~ varligi,
hipertansiyon etiyolojisi, tedavisi ve hedef
organ hasar1 degerlendirme sonuglari hasta

dosyalarindan elde edilerek ¢alisma formuna
kaydedildi.

Kan basinc1 (KB), hasta bes dakika sessizce
oturduktan sonra, manson kesesinin (sisen
kisminin) eninin kol orta ¢evresinin en az
%401 genisliginde, boyunun ise kolun %80-
100’iinii cevrelediginden emin olduktan sonra,
uygun  manset boyutuna  sahip  bir
sfigmomanometre kullanilarak sag koldan
Olciildi. Korotkoff faz 1 ve 5, sirasiyla sistolik
KB ve diyastolik KB tanimlamak igin
kullanildi. Tim analizler i¢in ii¢ Ol¢imiin
ortalamasi kullanildi. Ayni1 yas, cinsiyet ve
boydaki ¢ocuklar icin sistolik KB veya
diyastolik KB veya her ikisinin de >95
persentilin (p) olmast ‘Hipertansiyon’ olarak
tanimlandi (9).

Katilmcilarin  boy ve agirliklart standart
protokoller kullanilarak, ayakkabi ve dig
giyim olmadan 6lciildii. Tiim hastalarin VKI,
agirhgm (kilogram) boyun (metre) karesine
boliinmesiyle hesaplandi (10). Hesaplanan
VKl'ler, yas ve cinsiyet i¢in Tiirk cocuklarina
gore belirlenmis referanslara gore standart
sapma skoru (SDS) ve VKI yiizdeliklerine
doniistiiriildii (11). VKI’nin >95p olmasi
obezite, 85-94p arasinda olmasi fazla kilolu
olarak tanimlandi (12). Cocukluk yas
grubunda  metabolik  sendrom  tanimu,
Uluslararas1 Diyabet Federasyonu’nun tani
kriterleri temel almarak yapilmistt (13).
Lancet ergen sagligi ve refahi komisyonuna
gore ergenlik 10-19 yas arasi donem olarak
kabul edilip 10-14 yas aras1 erken ergenlik,
15-19 yas arast ise ge¢ ergenlik olarak
tanimlanmstir (14).

Fizik muayene, laboratuvar bulgular ve
goriintiileme  yontemleriyle  hipertansiyon
nedenini agiklayacak ek hastaligi bulunmayan
hastalar primer hipertansiyon, hipertansiyon
ile iliskili ek hastaligi bulunan hastalar
sekonder hipertansiyon olarak degerlendirildi.
Sekonder hipertansiyon hastalar1  kendi
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aralarinda nefrolojik, endokrinolojik,
kardiyolojik ve norolojik kokenli
hipertansiyon ve ila¢ kullanimi ile iliskili
hipertansiyon ana tani gruplarina ayrildi.

Hastalar, 2001-2009 doéneminde bagvuran
hastalar (Grup 1) ve 2010-2018 doneminde
bagvuran hastalar (Grup II) olmak iizere iki
gruba ayrildi.

Hastalar, obezite, metabolik sendrom ve
ailede hipertansiyon Oykiisiiniin  varligi,
hipertansiyon etiyolojisi, tedavisi ve hedef
organ  hasart  degerlendirme  sonuglari
agisindan once iki grup arasinda (Grup 1 ve
2), daha sonra da ergenlik ve ergenlik dncesi
donem arasinda Kkarsilastirildi. Calisma igin
Istanbul Universitesi Istanbul Tip Fakiiltesi
Klinik Arastirmalar Etik Kurulu’ndan etik
kurul onay1 alind1 (2023/1321).

Istatistiksel analiz

Calismadan elde edilen verilerin
degerlendirilmesi ve tablolarin olusturulmasi
amaciyla SPSS (Statistical Package for Social
Sciences) version 22 kullanilmustir. Olgiimle
elde edilen siirekli degiskenlerin (nicel
degiskenler) normal dagilima uygunlugunun
arastirilmasi amaciyla Kolmogorov-Smirnov
testi kullanildi. Nicel verilerin sunumu igin
ortalama, standart sapma,  minimum,
maksimum ve ortanca, 25.p ve 75.p
istatistikleri verildi. iki grup karsilagtirmasi
igin  Mann-Whitney U testi uygulandi.
Kategorik degiskenlerin (nitel degiskenler)
sunumu i¢in ise frekans ve yiizde degerleri
kullanildi. Kategorik degiskenlerin
istatistiksel degerlendirilmesinde Chi-Square
ve gerekli oldugu durumlarda Fisher exact
testi kullanildi. Istatistik analizler sirasinda
giiven araligi p <0,05 anlamli olarak kabul
edildi.

3. Bulgular
Hastalarin ozellikleri

Ortalama basvuru yasi 11,4+4,5 yil (0,1-17,8)
idi. Hastalarin 240’1 (%64) erkek, 137’si kizdi
(%36). En sik bagvuru semptomu bas
agristydt  (%30) ve hastalarin = %33'Q
asemptomatikti. Ailede HT oykisii 193
hastada (%51) mevcuttu. Ortalama VKI
23,8+6,2 (12,0-48,6) idi. Hastalarin 64'i

(%17) fazla kilolu, 150'si (%40) obezdi.
Seksen hastada (%21,2) metabolik sendrom
saptandi. Hastalarimizin %74’linde primer
hipertansiyon vardi. HT nin diger nedenleri
siklik sirasina gore bobrek kaynakli nedenler
(%9,3), endokrin nedenler (%4,5), ilaglara
bagl (%4,2), kardiyolojik nedenlerdi (%2,9)
ve 19 hastada (%5) diger nedenlere bagli HT
oldugu goriildii. Ug organ hasar1 agisindan
degerlendirildiginde hipertansif retinopati 78
hastada (%20,7), sol ventrikiil hipertrofisi 32
hastada (%8,5) saptandi. Hastalarin 207'si
(%55) tek ilagla tedavi edilirken, 70' (%19)
coklu ilag tedavisi gerektirdi ve 100 (%27)
ilag tedavisine ihtiya¢ duymadi, diyet
miidahalesi yeterli oldu. Hastalarin 255’1
(%68) ergendi. Bu hastalarin 163’1 (%64)
erken, 92’si (%36) ge¢  ergenlik
donemindeydi.

Grup 1 ve 2'nin karsilastirilmasi

Grup 1, 2001-2009 doneminde basvuran 116
hastadan (%31), Grup Il ise 2010-2018
doneminde bagvuran 261 hastadan (%69)
olugmaktaydi. Hastalarin cinsiyet dagilim iki
grupta farkli degildi (p>0,05). Grup 2’deki
hastalarin yas ve VKI ortanca degerleri Grup
1’den yiiksekti (sirasiyla, p=0,001, p=0,045).
iki grup arasinda obezite agisindan fark yoktu
(p>0,05). Grup 2'de metabolik sendrom ve
ailede HT oykisii anlamli olarak yiiksekti
(swrastyla, p<0,0001ve p=0,033). Grup 1’deki
hastalarm % 61’1, Grup 2’deki hastalarin
%711 ergendi (p>0,05). HT etiyolojisinde her
iki grupta da en sik neden primer HT idi, Grup
1’de renal nedenlerle bagvuran hasta sayisi
Grup 2’ye gore anlamli yiiksekti (p=0,011).
HT tedavisi ac¢isindan iki grup arasinda
anlamli fark yoktu (p>0,05). Grup | ve Il'deki
hastalarin klinik ve demografik 6zelliklerinin
kargilagtirilmasi Tablo I’de verilmistir.

Ergen ve ergenlik oOncesi  hastalarin

karsilastiriimast

Hastalarin  122’si  (%32) ergenlik Oncesi
donemde, 255’1 (%68) ise ergenlik
donemindeydi. Bu hastalarin 163’0 (%64)
erken, 92’si  (%36) ge¢  ergenlik
donemindeydi. Ergenlik doneminde olan ve
olmayan hastalar karsilastirildiginda, cinsiyet
dagilim iki grupta farkli degildi (p>0,05).
Ergenlik dénemindeki hastalarin VKI ortanca
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degerleri ve metabolik sendrom goriilen hasta
sayist  ergenlik Oncesi donemde olan
hastalardan yiiksekti (ikisi de p<0,0001). HT
etiyolojisi acisindan ergenlik donemindeki
hastalarda primer HT daha fazlayd:
(p<0,0001). Ergenlik donemindeki hastalarda
ailede HT oykiisti daha fazlaydi (p<0,0001).
Ergen ve ergenlik 6ncesi hastalarin klinik ve

demografik ozellikleri Tablo II’de
karsilastirilmistir.
Grup 1 ve 2'deki ergen hastalarin
karsilastiriimast

Grup 1°de 71 (%61), Grup 2’de ise 184 (%71)
ergen hasta vardi. Hastalarin cinsiyet dagilim
iki grupta farkli degildi (p>0,05). Grup 2’deki
ergen hastalarin yas ortanca degerleri Grup
1’deki hastalardan yiiksekti (p=0,001). Grup
II'deki ergen hastalarda VKI ortanca degeri
istatistiksel olarak anlamliliga ulagmasa da
daha yiksekti (p=0,055) ve metabolik
sendrom olan hasta sayis1 anlamli yiiksekti
(p<0,0001). 1Iki gruptaki ergen hastalar
arasinda obez hasta sayisi, ailede HT Oykiisii,
HT etiyolojisi agisindan fark yoktu (p>0,05).
Grup 1 ve Grup 2’deki ergen hastalarin
karsilastirilmasi Tablo III’te verilmistir.

Tablo 1. Grup I ve II'deki hastalarin klinik ve demografik 6zelliklerinin karsilagtirilmasi

Grup | Grup Il p

n=116 n=261
Cinsiyet (n)
Erkek/Kiz 70/46 170/91 0,372
Basvuru yasi (y1l)
Ortanca (25-75.persentil) 11,4 (7,1-13,9) 13,1 (9,3-15,2) 0,001
Viicut kitle indeksi (kg/m?)
Ortanca (25-75.persentil) 22,1 (18,3-26,4) 23,5 (19,3-27,9) 0,046
Obezite n (%)
Normal 55 (47) 108 (41)
Obez 43 (37) 107 (41) 0,549
Fazla kilolu 18 (16) 46 (18)
Metabolik sendrom n (%0) 12 (10) 68 (26) <0,0001
Ailede hipertansiyon dykiisii n (%) 59 (51) 134 (51) 0,033
Ergen n (%) 71 (61) 184 (71) 0,075
Hipertansiyon etiyolojisi n (%)
Primer hipertansiyon 84 (72) 195 (75)
Renal nedenler 19 (16) 16 (6)
Kardiyak nedenler 1(1) 10 (4) 0,011
Endokrin nedenler 4(4) 13 (5)
Diger 8(7) 27 (10)

Tablo 2. Ergen ve ergenlik 6ncesi hastalarin klinik ve demografik 6zelliklerinin karsilagtiriimasi

Ergenlik 6ncesi donem Ergenlik donemi P
n=122 n=255
Cinsiyet (n)
Erkek/Kiz 81/41 159/96 0,445
Viicut kitle indeksi (kg/m?)
Ortanca (25-75.persentil) 18,4 (16,7-22,2) 24,8 (21,6-28,8) <0,0001
Obezite n (%)
Normal 56 (46) 107 (42)
Obez 48 (39) 102 (40) 0,660
Fazla kilolu 18 (15) 46 (18)
Metabolik sendrom n (%0) 13 (11) 67 (26) <0,0001
Ailede hipertansiyon dykiisii n (%) 48 (39) 145 (57) <0,0001
Hipertansiyon etiyolojisi n (%0)
Primer hipertansiyon 73 (60) 206 (81)
Renal nedenler 14 (11) 21 (8)
Kardiyak nedenler 54) 6 (2) <0,0001
Endokrin nedenler 11 (9) 6 (2)
Diger 19 (16) 16 (6)
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Tablo 3. iki grup arasindaki ergen hastalarin karsilastirilmasi

Grup | Grup Il p

n=71 n=184
Cinsiyet (n) 44127 115/69 0,938
Erkek/Kiz
Bagvuru yasi (yil) 13,6 (11,7-14,8) 14,7 (12,9-16,0) 0,001
Ortanca (25-75.persentil)
Viicut kitle indeksi (kg/m?) 24,4 (21,1-27,9) 25,3 (22,0-29,3) 0,055
Ortanca (25-75.persentil)
Obezite n (%)
Normal 35 (49) 72 (39)
Obez 10 (14) 36 (20) 0,302
Fazla kilolu 26 (37) 76 (41)
Metabolik sendrom n (%6) 10 (14) 57 (31) <0,0001
Ailede hipertansiyon dykiisii n (%) 43 (61) 102 (55) 0,244
Hipertansiyon etiyolojisi n (%)
Primer hipertansiyon 57 (80) 149 (81)
Renal nedenler 10 (14) 11 (6)
Kardiyak nedenler 0 (0) 6 (3) 0,114
Endokrin nedenler 1(2) 5(3)
Diger 3(4) 13 (7)
4. Tartisma ve Sonug
Giliniimiizde televizyon, cep telefonu, tablet ve  (19). Literatiirle uyumlu olarak
benzeri  dijital teknolojilerin  kullamimi  poliklinigimizde @~ HT  tanisiyla  izlenen
cocuklar ve ergenler arasinda giderek hastalarimizin %40’1mda obezite, %17 sinde

yayginlagmakta ve bilgisayar oyunlari birgok
durumda fiziksel aktivite ve egzersizin yerini
almakta, bu da asir1 kilo ve obeziteye ve
cocukluk ve ergenlik donemindeki primer HT
goriilme sikliginin daha da artmasina neden
olmaktadir. Cocukluk c¢aginda obezite ile
iligkili HT gilinlimiizde 6nemli bir halk saglig
sorunu haline gelmistir ve gelecekte artmasi
beklenen erigkin kardiyovaskiiler sistem
hastaliklarin da en temel nedenidir (15).

Almanya,  Avusturya ve  Isvigre'den
57.000'den fazla asir1 kilolu ve obez gocuktan
alinan verilerin analizinde, deneklerin %20-
40'mdan fazlasinda primer HT bulunmustur
(16). Aymi grubun bagka bir caligmasinda
primer HT’nin fazla kilo ve obezite
durumunda  ana  komorbidite  oldugu
bulunmustur. Primer HT prevalansi, normal
kilolu ¢ocuklarda %S5, fazla kilolu ¢ocuklarda
%20, obez c¢ocuklarda %26 ve siddetli obez
¢ocuklarda %39 olarak saptanmustir (17).

Obrycki ve arkadaglar1 (18), primer HT olan
ergenlerin %29'unun obez ve %53'i fazla
kilolu oldugunu bildirmistir. Baska bir
calismada hipertansif ¢ocuklarin sadece %]1-
3'tniin  normal kiloda oldugu, yaklasik
%37'sinin ise fazla kilolu oldugu saptanmstir

ise fazla kilolu olma saptandi.

Son 20 wyilda tim diinyada c¢ocuk ve
ergenlerde obezite prevalansi 6nemli Olciide
artmigtir  (20-23). Cinli ¢ocuklar arasinda

obezite  prevalansinin = 1985'te  %3'lin
altindayken  2010'da  yaklasik  %20'ye
yiikseldigi  gosterilmistir  (24).  Bizim

calisgmamizda 2001-2009 yillar1 arasindaki
hipertansiyon tanili hastalarimizda obezite ve
fazla kilolu olma prevalansit %53 iken 2010-
2018 yillar1 arasinda istatistiksel olarak
anlamliliga ulagmasa da 9%59’a yiikselmisti.
Hem Grup 1 hem de Grup 2’de obez ve asir
kilolu hasta sayisinin genel ortalamanin
iizerinde olmasi, obezite sorununun 2000’li
yillarin basindan itibaren var oldugunu
diisiindiirmektedir. Calismamizin sonuglari,
son yillarda 2009 ve Oncesine gore hem
VKI’de hem de metabolik sendrom goriilme
oraninda artiy oldugunu gostermistir. Bu
degisiklikler, 6zellikle ergenlerde belirgindir.
Grup 1 ve Grup 2’deki ergenler kendi i¢inde
kiyaslandiginda ise VKIi anlamh diizeye
ulasmadig halde metabolik sendrom goriilme
oraninin anlami olarak arttig1 goriilmiistiir. Bu
veri ile ¢ocuk ve ergenlerdeki HT gelisimi
icin tek risk faktoriiniin kilo artisinin
olmadigi, uzun saatler bilgisayar oynama,
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ekran bagimliligiyla sedanter yasamin biiyiik
oranda etkili oldugu diisiiniilmektedir. Bu
sorunun ¢oziilebilmesi i¢in ¢ocuk ve ergenler
sistematik ve programli bir bigimde spor
yapmaya yonlendirilmelidir.

Cocukluk c¢agi obezitesi ile HT arasindaki
giiclii baglant1 géz 6niline alindiginda, genel
olarak cocuklarda asir1 kilo ve obezitenin son
birkag¢ on yildaki hizl artis1 ile HT’de paralel
bir artisin olmasi beklenmektedir. Ancak,
cocuklarda HT egilimlerine mutlaka viicut
agirhgindaki  artislarin = eslik  etmedigini
gosteren bircok calisma mevcuttur. Chiolero
ve ark. (25) ¢ocuklarda asir1 kilo ve obezite
artisginin KB diizeylerinde orantili bir artisa
yol agmadigini bulmustur. Seyseller, Giiney
Kore, Japonya ve Iran gibi birgok iilke,
genclerde asirt kilo ve obezite artisina ragmen
eszamanli KB Olciimlerinde diisme
egilimlerine tanik oldugunu bildirmistir (26-
29).

Amerika Birlesik Devletleri'nden elde edilen
benzer kanitlar, cocuklukta artan obezite
seviyelerine ragmen, son on yilda ¢ocuklar
arasinda ortalama KB diizeylerinin yani sira
yiiksek KB  prevalansinin  azaldigini
gostermistir (30). Son yirmi yilda 1995'ten
2014'e kadar 7-17 yaslar1 arasindaki Cinli
cocuklar ve ergenler arasinda asir1 kilo
prevalansindaki c¢arpict artiglara ragmen,
yiiksek tansiyon prevalansinin nispeten sabit
kaldig1 bildirildi (31). Bu veriler, obezitedeki
artigs ile cocuklar ve ergenlerdeki KB
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Bir Bilgi Kaynag: Olarak Erken Bosalmayla iliskin Tiirk¢e YouTube Videolar::
Kesitsel Bir Calisma.
Turkish YouTube Videos on Premature Ejaculation as an Information Source: A Cross-
sectional Study.

Yurdaer Kaynak

Ozel Umit Vignelik Hastanesi , Uroloji Klinigi, Eskisehir, Tiirkiye

Ozet: YouTube'a gonderilen erken bosalma (PE) ile ilgili Tiirkge videolarin bilgilendirici degerini degerlendirmek. Youtube.com'da
15-16 Agustos 2023 tarihleri arasinda yaymlanan, "erken bosalma" anahtar kelimesi ile erisilen, Tirk¢e yayinlanan ve arama
sonuglarinda standart bir alaka diizeyi sirasina gore goriintiilenen ilk 103 video incelenmistir. Uriin tamitimlarinin yapildig: videolar
caligma disinda tutulmustur. Videolarin bilgi iceriginin kalitesi, DISCERN puanlamasi kullanilarak degerlendirildi. Elde edilen
veriler IBM SPSS for Windows 21 kullanilarak analiz edilmistir. Dahil edilme kriterlerini kargilayan 100 videonun %87'sinin saglik
caliganlar1 tarafindan yiiklendigi belirlendi. Videolar iceriklerine gore incelendiginde yayinlanan videolarin konularmin oncelikli
olarak teshis ve tedavi odakli oldugu belirlendi. Videolarin toplam siiresi 521,37 dakikadir (3,49 (0,34;36,06)). Toplam izlenme
sayis1 17165500 (43000(1000;2100000)) olurken, toplam begeni sayis1 52093,38(279.0000(1;2200)) olarak belirlendi. Videolarin
aylik ortalama begeni sayis1 15.9375(2.4329;91.8750), aylik goriintiilenme ortanca degeri ise 2512.5000(500.0000;15228.0833) dir..
Videolarin 14" kétii, 10'u orta ve 76's1 yiiksek icerik kalitesine sahipti. DISCERN puanlari ile aylik ortalama begeni ve goriintiileme
sayist arasinda pozitif bir korelasyon vardi. Doktorlar tarafindan yiiklenen videolar yiiksek bir DISCERN puania sahipken, diger
videolarn igerik Kalitesi orta ile zayif arasindaydi. Video uzunlugu ile izlenme sayisi (r=0,217 p=0,030) ve video begeni sayisi
(r=0,581 p<0,001) arasinda pozitif korelasyon bulundu. PE ile ilgili Tirk¢e You Tube videolarmin biyiik bir kismi Saglik
profesyonellerince yiiklenmis, igerik giivenirlik Kalitesi genel olarak yiiksek videolardir. Kullanicilar ¢ogunlukla igerik giivenirlik
kalitesi yiiksek ve uzun videolar1 daha gok izlemekte ve begenmektedirler.

Anahtar Kelimeler: Erken Bosalma, DISCERN, sosyal medya, Youtube.

Abstract: To evaluate the informative value of Turkish videos submitted to YouTube pertaining to premature ejaculation (PE). The
first 103 videos published on Youtube.com between August 15 and 16, 2023, accessed with the keyword "premature ejaculation,"”
published in Turkish, and displayed in search results in a standard order of relevance were studied. Videos that product
advertisements were excluded from the study. The quality of the information content of the videos was assessed using DISCERN
scoring. The obtained data were analyzed using IBM SPSS for Windows 21. It was determined that out of the 100 videos that met
the inclusion criteria, 87% were uploaded by healthcare professionals. When the videos were examined based on their content, it
was determined that the topics of the published videos primarily focused on diagnosis and treatment. The total duration of the
videos was 521,37 minutes (3,49 (0,34;36,06)). While the total number of views was 17165500 (43000(1000;2100000)), the total
number of likes was determined to be 52093,38(279.0000(1;2200)). The median monthly likes of the videos were
15.9375(2.4329;91,8750) and the median monthly views were 2512.5000(500.0000;15228.0833). 14 of the videos have poor, 10
medium, and 76 high content quality. There was a positive correlation between the DISCERN scores and the average monthly
number of likes and views. Videos uploaded by physicians had a high DISCERN score, while the content quality of the other videos
was moderate to poor. A positive correlation was found between video length and number of views (r=0.217 p=0.030), and number
of video likes (r=0.581 p<0.001). Most of the Turkish YouTube videos about PE are videos uploaded by healthcare professionals,
with high content reliability in general. Users mostly watch and like longer videos with high content reliability.

Keywords: Premature ejaculation, DISCERN, social media, Youtube.
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1. Giris

Premature ejakulasyon (PE) tiim diinyada
erkeklerde gorillen yaygin bir cinsel
bozukluktur. PE Vajinal penetrasyonu
takiben 1 dakikanin altinda olan, en az 6
aydir devam eden ve egler arasinda klinik

olarak oOnemli diizeyde strese, cinsel
gerginlige, tatminsizlige ve gerilime neden
ejakiilasyon bozuklugu olarak

tanimlanmaktadir (1) Prevalansinin yaklagik
olarak %S5 civarinda oldugu bildirilmistir (2)
PE’nin etiyopatolojisi bugiine kadar tam
olarak anlagilmamakla birlikte rahatsizligin
olusmasinda penil hipersensitivite (3) ve 5-
hydroxytryptamine reseptdr disfonksiyonu
(4) gibi biyolojik hipotezler ve anksiyete gibi
psikolojik hipotezler ileri siirtilmiistiir (5).
PE tamis1 hastanin medikal ve seksiiel
oykiisiine dayanarak konmaktadir (6).

PE’li hastalar yasam kalitelerinde olusan
azalma ve yasadiklar psikolojik sorunlara
ragmen profesyonel bir destek alma
konusunda isteksizdirler. Kendisinde seksiiel
bir bozukluk oldugunu ifade eden hastalarin
%78’1 profesyonel bir yardim veya Oneri
aramamaktadir (7). Hastalarin sadece %9’u
bir hekime damigmaktadir (8). Ciinkii
hekimleri ile hastaliklarini paylagmaktan
utanmakta ya da tedavisinin olmadigini
diistinmektedirler (9). Hastalar, yukarida
aciklana sebeplerden dolayr son yillarda
internet ve sosyal medyayr bilgi kaynagi
olarak daha sik olarak kullanmaktadir.
Dahasi, sosyal medya ve internet hastalar
tarafindan bilgi toplamak ic¢in giivenilir
kaynaklar olarak goriilmektedir (10).We Are
Social dijital platformunun 2023 Ocak
Tirkiye raporuna gore 62,5 milyon sosyal
medya kullanicis1 Tiirkiye’de mevcuttur.
(%73,1) ve bu say1 giderek artmaktadir. Bu
kullanicilarin %39,5’u saglik sorunlarini ve
saglik tirlinlerini arastirmak i¢in
kullanmaktadir (11). Bir video igerik
program olan Youtube, her ne kadar tiim
sosyal medyay1r temsil etmese de, sosyal
medya programlar1 arasinda en ¢ok zaman
gegirilen tgiincii platformdur. Kullanicilar,
platformdaki videolarin goriintiilenme ve
begenilme sayilarin1 gérebilmekte, videolara
yorum ve begeni de yapabilmektedirler.

Youtube platformuna yiiklenen videolar
kullanicilarin bilgi edinmesini

kolaylastirmaktadir. Fakat, Youtube
platformu bu videolarmm bilgi icerigini
kontrol edecek bir mekanizma

isletmemektedir. Dolayasiyla kullanicilarin
platform  videolarindan elde ettikleri
bilgilerin gilivenirligi tartigmaya aciktir.
Nitekim, yapilan arastirmalarin bazilarinda
bilgilerin giivenilir olmadigi ve kaliteli
videolarin daha az gorilintiilendigi
bildirilmistir (12,13,14).

Literatiire bakildiginda Youtube’da PE ile
ilgili videolarin icerik kalitesini
degerlendiren caligmalara
rastlanmamaktadir. Bu arastirmada PE ile
ilgili Tirkge olarak yiiklenmis videolarin
igerik kalitesi arastirilmugtir.

2. Gerec ve Yontem

14 Agustos- 15 Agustos 2023 tarihleri
arasinda Youtube arama motoruna “erken
bosalma” kelimesini tarattik ve Tiirkge
icerikli ilk 103 videoyu inceledik. Tim
videolar androloji alaninda giincel bilgiye
sahip 2 iirolog ve klinik sekreteri tarafindan
yapildi. Video  yiikleyicilerin
karakteristikleri, video uzunluklari,
goriintiilenme ve begeni sayilar kaydedildi.
Reklam igerikli videolar ¢alisma disinda
tutuldu. Ug adet video reklam igerikli oldugu
icin c¢alismadan diglandi. Kalan 100 video
degerlendirmeye alindi. DISCERN skorlama
sistemi kullanilarak videolarin igeriginin
giivenilirlik kalitesi degerlendirildi(15).

Saglik bilgisi arayan bireylerin, danistiklar

kaynaklardaki icerik kalitesini
degerlendirmek igin gelistirilen DISCERN
puanlama sistemi, yayindaki bilgilerin

giivenilirligi, kanit kaynaklarimin giincelligi,
dogrulanabilirligi, olas1 Onyargilar ve varsa
alternatif secenekler gibi 16 soruya dayali
olarak bilgiyi degerlendirme olanagi sunar.
Her bir soru 1 ila 5 arasinda puanlanir. 16.
soruda ise, diger 15 sorunun puanlari
toplanarak genel bir kalite puan1 elde edilir
ve bu genel puan da 1 ila 5 arasinda
degerlendirilir. Bu c¢alismada, videolarin
genel igerik kalitesi 16. soru temel alinarak
degerlendirildi. Bu  sorudan  aldiklari
sokralara gore; skor 1ve 2 diisiik, 3 ve 4 orta,
skoru 5 olanlar ise yiiksek kaliteli icerige
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sahip  videolar  olarak  siiflandirildi.
Skorlama oncesinde, 2 iirolog ve bir klinik
sekreteri, skorlama sisteminin kullanim
kilavuzunu inceleyerek nasil kullanilacagim
ogrendi. Sonrasinda birlikte videolar izleyip
oybirligi ile skorladilar. Klinik sekreteri
skorlama  degerlendirmesindeki  biasin
azaltilmas1 amaciyla degerlendirme grubuna
dahil edildi.

Videolar yiikleyicileri, siireleri, platformda
kalma siireleri, goriintiilenme ve begeni
sayilari, yikleyicilerin abone sayilar1 ve
DISCERN skorlar1 agisindan istatistiksel
olarak analiz edildi.

Verilerin analizinde IBM SPSS for Windows
21 kullanilmigtir. Degiskenlerin  normal
dagilima uygunlugunun belirlenmesinde
Shapiro Wilk’s testinden yararlanilmistir.
Gruplarin  karsilastirilmasinda  parametrik
olmayan testler kullanilmistir. Dagilim
formlaria gore degiskenlerin

Tablo 1. Video karakteristikleri (n=100)

karsilastirilmasinda Kruskal Wallis testi,
farkli grubun belirlenmesinde ise POST-
HOC testlerden Tukey testi kullanilmigtir.
Olusturulan c¢apraz tablolarin (crosstabs)
analizinde ki-kare testleri kullanilmustir.
Verilerin 0zetlenmesinde, nitel verilerin i¢in
say1 (%), nicel verilerin icin ise Medyan (Qq;
Q,) istatistikleri kullanilmistir. Degiskenler
arasi iliskilerin belirlenmesinde Spearman
korelasyon katsayis1 hesaplanmistir. P<0,05
istatistik olarak anlamli kabul edilmistir.

3. Bulgular
Videolarin  karakteristikleri ve kullanici
metrikleri Tablo 1° de Ozetlenmistir.

Calismaya dahil edilen 100 videonun 87
tanesi saglik profesyonelleri tarafindan 13
video ise olmayanlar tarafindan yiiklenmistir.
Videolarin 53’4 tedavi, 32’si tan1 ve 15
tanesi hem tam1 hem tedavi igeriklidir.
Videolarin 14’ zayif, 10’u orta ve 76’s1 ise
yiiksek igerik kalitesine sahiptir.

Toplam Medyan (Q1; Qs)
Izlenme sayis1 17165500 43000(1000;2100000)
Begeni sayist 52093,38 279.0000(1;2200)

Yayinda kalma siiresi (ay) 2903

Yiikleyicinin abone say1s1 12813000

Video uzunlugu (dakika) 521,37

12.00(1;108)
292250(1890;621000)

3,49 (0,34;36,06)

Bu videolarin yiikleyicilerine gore igerik ve
icerik giivenirlik diizeyleri Tablo 2’de
gosterilmistir. Profesyonel olan ve olmayan
yiikleyicilerin  yliklemis olduklar1  video

igrekleri arasinda anlamli bir fark yokken,
profesyonel olanlarin igerik kalitesi daha
yiiksek videolar yiiklemis olduklar1 tespit
edilmistir (P<0,001).

Tablo 2. Yiikleyicilerine gore videolarin konu igerikleri ve DISCERN skorlari(n=100)

Profesyonel olmayan Profesyonel n P
n (%) (%) degeri
VIDEO ICERIGI Tan1 3(9,4) 29(90,6) 0,850
Tedavi 8(15,1) 45(84,9)
Tani+ tedavi 2(13,3) 12(86,7)
DISCERN Zayif 10(71,4) 4(28,6) P<0,001
Orta 2(20,0) 8(80,0)
Yiiksek 1(1,3) 75(98,7)
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Video uzunlugu bakimindan videolarin i¢erik
kalitelerinin medyan degerlerinin birbirinden
farklt oldugu bulundu (p<0,015). Post-Hoc
coklu karsilastirma analizlerde bu farkin
zayif ve yiksek DISCERN skorlu
videolardan kaynaklanmakta oldugu tespit
edildi  (p=0,004). Izlenme  sayilari
bakimindan videolarin icerik  kaliteleri
medyanlar1 birbirinden farkliydi (p<0,015).
Post-Hoc c¢oklu karsilagtirma analizlerinde
bu farkin yiiksek DISCERN skorlu
videolardan kaynaklandig1r tespit edildi

(p=0,004) Begeni sayilar1 bakimindan
videolarin  icerik  kaliteleri medyanlari
birbirinden farklhidir (p<0,003). Bu farkin
yilksek DISCERN  skorlu  videolardan
kaynaklandigi Post-Hoc coklu karsilagtirma
analizlerinde tespit edildi (p=0,001). Siireleri
disik olan (3,29 (1,46; 5,44)) videolarin
daha yiiksek icerik kalitesine sahip oldugu
goriilmektedir. Tablo 3’ de videolarin
DISCERN skorlar ve video karakteristikleri
arasindaki iliskiler 6zetlenmistir.

Tablo 3. Videolarin DISCERN skorlar1 ve video karakteristikleri

POST-HOC

Coklu Karsilastirma

DISCERN
Zayif Orta Cok lyi P Zayf  Zayif Orta
Vs Vs Vs
(Median (Q1;Q3) (Median (Q1;Q3) (Median (Q1;Q3) Orta (;o_k (;o_k
iyi iyi
97050 54700 27650 0,942
(11810; 146750) (15175; 113000) (20850; 267000)
747 3,96 3,29 0,015 0,191 0,004 0,388
(3,44; 10,65) (2,09; 8,66) (1,46; 5,44)
24,00(9,75;30,00) 18,00(1,00;33,00) 12,00(5,00;48,00) 0,783
185000(60000;505750) 67550(18525;287250) 21000(5375;159750) 0,033 0,376 0,012 0,281
1500,0000(519,0000;3825,0000) 399,0000(33,2500;1750,0000) 177,000(42,2500;533,2500) 0,003 0,091 0,001 0,378

Videolarm aylik ortalama begeni ortanca
degeri 15,9375(2,4329;91,8750) ve ortalama
aylik izlenme ortanca degeri
2512,5000(500,0000;15228,0833) idi.
Videolarin aylik ortalama begeni ve izlenme
sayilari ile igerik  giivenirlik  diizeyi
arasindaki iligkiye bakildiginda; videolarin

icerik giivenirlik diizeyleri ile ortalama aylik
begenileri arasinda (p=0,024) ve ortalama
aylik izlenme oranlar1 arasinda (p=0,029)
istatistiksel olarak anlamli farkliliklar oldugu
goriilmistiir.  Post-Hoc  analizlerde bu
farkliliklarin igerik giivenirlik diizeyi diisiik
ve yiiksek olan videolardan kaynaklanmig
oldugu gorilmiistir (Tablo 4).
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Tablo 4. Videolarin ortalama aylik begeni ve izlenme oranlari ve DISCERN skorlari

POST-HOC
Coklu Karsilastirm
Discern Skorlari Multiple Comparisons
Zayf Orta Cok iyi P Zay1rf Zayrf Orta vs
(Median (Median (Q1;Q3) (Median vs Orta Vs Cok iyi
(Q1;Q3) (QL:Q3) Cok
iyi

Ortalama 70,83 62,63 12,32 0,024 0,394 0,009 0,231
Aylik (21,63; (0,62; 677,75) (1,88; 55,00)
Begeni 506,25)
Ortalama 11270,83 9500,00 1810,42 0,029 0,770 0,021 0,103
Aylik (2500; (1455,21;53775,00)) (470,83;
Izlenme 38291,67) 9453,12)

Videolarin  karakteristikleri ile kullanici  p=0,030) ve video uzunlugu ile video begeni
metrikleri arasindaki korelasyonlara sayilart arasinda pozitif yonde bir iligki
bakildiginda abone sayisi ile video uzunlugu  oldugu saptanmistir (r=0,581 p<0,001).
arasinda pozitif (r=0,20 p=0,046), video Videolarin  karakteristik ve  metrikleri
uzunlugu ile yayinda kalma siiresi arasinda  arasindaki ~ korelasyonlar = Tablo  5’de
negatif (r=-0,37 p<0,001), video uzunlugu ile ~ Gzetlenmistir.
izlenme sayist arasinda pozitif (r=0,217
Tablo 5. Video metrik ve karakteristiklerinin korelasyonlari.
Yayinda : —
Abone Siire dk. kalma Izlenme Begeni
sayisi sayisi sayisl
ay
Spearman’s rho Abone sayisi Correlation Coefficient 1,000 ,200 ,152 ,067 173
Sig (2-tailed) - ,046 130 505 ,085
N 100 100 100 100 100
Siire dk. Correlation Coefficient ,200 1000 ,370** ,217* ,581**
Sig (2-tailed) 046 - ,000 ,030 ,000
N 100 100 100 100 100
Yayinda kalma ay Correlation Coefficient ,152 ,370** 1000 ,240* ,034
Sig (2-tailed) 1130 ,000 - ,016 734
N 100 100 100 100 100
izlenme sayist Correlation Coefficient ,067 217* ,240* 1,000 ,680**
Sig (2-tailed) 505 ,030 016 - ,000
N 100 100 100 100 100
Begeni sayist Correlation Coefficient 173 ,581** ,034 ,680** 1,000
Sig (2-tailed) ,085 ,000 734 ,000 -
N 100 100 100 100 100

*Correlation is significant at the 0,05 level (2-tailed)
** Correlation is significant at the 0,01 level (2-tailed)

4. Tartisma

Sosyal medya ve internet tiim diinyada
yaygin olarak kullanilan bir iletisim ve
bilgi kaynagi haline gelmistir. Her giin,
diinyada  milyonlarca  You  Tube
kullanicis1 binlerce video paylasir veya
paylasilanlar1 izleyerek iletisim kurar
hale gelmistir [16]. Tiirkiye’de de bu

platform saglik alaninda bilgi paylagsmak
veya bilgi almak isteyen kullanicilar
tarafindan yaygin olarak kullanilan bir
platformdur [11]. Bugiine kadar farkli
saglik alanlarinda platforma yiiklenmis
videolar1  igerik  kalitesi  yOniinden
degerlendiren calismalarda genel olarak
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videolarin diisiik kalitede oldugu ve buna
ragmen yiiksek diizeylerde izleyici ve
begeni sayisina ulastigi bildirilmistir (17-
21). PE ile ilgili ingilizce videolarin
igerik kalitelerini degerlendiren g¢alisma
sayist ise smirli sayidadir. (22, 23).
Bilgilerimize gore PE ile ilgili Tiirkce
videolarin igerik kalitesini degerlendiren
calisma ise literatiirde yoktur.

Calisma bulgularimiz videolarin biiyiik
cogunlugunun saglik profesyonelleri
tarafindan yiiklenmis oldugunu ve bu
videolarin igerik giivenlik  kaliteleri
acisindan yiikleyicisi saglik profesyoneli
olmayanlara gore anlamli diizeyde daha
yilksek oldugunu ortaya koymustur
(P<0,001). Icerik giivenirlik kalitesi zayif
olan videolarin  %71,4’nlin  saghk
profesyoneli olmayan yiikleyicilerden
geldigi belirlendi. Dr.Giil ve
arkadaglarmin (22) PE tedavisi ile ilgili
Ingilizce You Tube videolar1
inceledikleri ¢alismalarinda (n=132), 93
videoyu (% 70) igerik olarak giivenilir
bulurken, 39 videoyu ( %30) giivenilir
bulmadiklarim1  bildirdiler.  Giivenilir
icerik tasimayan videolarin %41 ’nin
profesyonel olmayan kisiler tarafindan
yiiklenmis oldugunu rapor ettiler. Dr.

Kaynak ve arkadaslarmin Ingilizce
olarak  yiiklenmis videolarin igerik
kalitesini aragtirdiklari (23)

calismalarinda ise (n=155) videolarin
%357,4’niin (n=89) zayif bilgi igerikli

oldugu bildirilmistir. Saglik
profesyonellerinin  yiiklemis  oldugu
videolarin daha dogru bilgi igerigine
sahip oldugunu rapor ettiler. Bu
calismalardaki bulgulari bizim
calismamizdaki sonuglar ile birlikte

yorumladigimizda, PE ile ilgili You Tube
videolarini izleyerek bilgi almak isteyen
kullanicilarin, icerigi giivenilir bilgiye
ulagsmalar1 i¢in yiikleyicilerinin saglik

profesyonelleri olan videolar1 tercih
etmeleri daha uygun olabilir. Saghk
profesyonellerinin  daha c¢ok igerik

giivenirlik  kalitesi  yiiksek videolar1
platforma yiiklemeleri bu konuda bilgi ve
destek arayan kisileri giivenilir olmayan
video igeriklerinden koruyabilir. You
tube gibi sosyal medya platformlari
yapilan paylasimlarin igerik kalitesini
denetlememektedirler. Bize gore
androloji dernekleri, iiroloji dernekleri
gibi saglik otoritelerinin kendi web
sayfalarinda en az  You  Tube
platformundaki videolar kadar kolay
ulagilabilir ve anlagilabilir videolar
yiiklemeleri bu kisilerin dogru sekilde
bilgilenmesini saglayarak daha dogru
tercihler yapmasini saglayabilir.

Calismamizda uzun video uzunluguna
sahip  videolarn igerik  gilivenirlik
kalitesinin daha diisiikk oldugu tespit
edilmistir. Ozellikle konu hakkindaki
uzman kisilerin konuya hakim olduklari

icin dogru ve kisa bir sekilde
aktarmalarindan kaynaklanmis
olabilecegini  diisiniiyoruz. Gl ve

arkadaslarinin ¢alismalarinda (22) ise
videolarin igerik giivenirlik kalitesi ile
video uzunluklar1 arasinda bir iliski
olmadign  rapor  edilmistir.  Igerik
giivenirlik kalitesi yiiksek videolarin da
daha c¢ok izlendigi ve begenildigi
goriilmiistiir. Yakin zamanda yapilmis
son iki c¢alismada ise (22,23) igerik
giivenirlik kalitesinin izlenme ve begeni
oranlarini degistirmedigi rapor edilmistir.
Tirk kullanicilarin  yiliksek  igerikli
videolar1 daha ¢ok izlemesi ve begenmesi
hastalarin giincel bilimsel bilgilere uygun
olarak tani ve tedavi almalar1 agisindan
degerlidir. Ozellikle edinilmis tip PE’de
hastalarin ciddi uyku ve psikolojik
problemler yasamasi nedeniyle (24)
dogru tan1 ve tedavi iceren bu videolarin
varlig1 6nemlidir.

Arastirmamizda video uzunlugu ile
izlenme ve begeni sayilar1 arasinda
pozitif ~ bir korelasyon oldugu
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goriilmistiir. Dolayisiyla platforma video
yiikleyen kisilerin ¢ok kisa uzunluktaki
videolardan kaginmasi izlenme ve
begenilme sayilarimi arttirmasina katki
saglayabilir.

Bu calismada videolar igerik giivenirligi
acisindan degerlendirilirken validiye bir
degerlendirme sistemi olan DISCERN
skorlamasi kullanilmis olmasi,
istatistiksel olarak anlamali ¢ikarimlar
yapmak i¢in yeterli sayida video alinmis
olmast calismayr kuvvetli kilmaktadir.

Bununla  birlikte bu platformdaki
videolar anlik bir kesiti ifade etmesi,
goreceli de olsa icerik
degerlendirmelerinin tam olarak objektif
olamamasi, cografik degisiklikler
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The Frequency of Infantile Dermatologic Diseases and Treatments: An Analysis
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Abstract: The aim of this study was to determine the prevalence and distribution of dermatologic diseases and treatments in
pediatric patients between the ages of 0-2 and the relation between skin diseases and age, gender and application year in private
healthcare providers. The study was retrospectively analysed and conducted at dermatology department in a private hospital and
private dermatology clinics. A total of 482 patients aged 0-2 years of outpatient admissions from January 1, 2015, to December 1,
2022 were included the study. The most common diseases group were eczemas (53.6%), nevus and benign skin tumors (8.3%), viral
diseases (6%), pigmentation disorders (5.7%), and parasitic infections (4%). The dermatitis group was statistically significantly
higher in 0-1 age group than 1-2 age. Atopic dermatitis was the most common diagnosis. The viral infections, parasitic infections,
nail diseases, and dermatoses due to physical factors were higher in 1-2 age group (p<0.05). Benign skin tumors were commonly
observed in girls and 0-1 age group (p<0.05). The topical treatment were usually prescribed to the patients. Systemic treatment was
commonly prescribed in 1-2 age (p=0.007) and follow-up decision was usually given to girls than boys (p=0.001). Viral and
bacterial infections were observed in higher rates after coronavirus disease 2019 pandemic (p<0.05). New studies in specific
pediatric age groups will help to better understand the frequency of dermatological diseases and treatments and also studies
conducted at different levels of health care may contribute better to develop health care policies, designing preventive health
services and education programmes.

Keywords: Epidemiology, Skin diseases, Dermatologic treatment, Infantil dermatoses, Pediatric dermatology

Ozet: Calismanm amaci, 6zel saglik kuruluslarma bagvuran, 0-2 yas arasi pediatrik hastalarda dermatolojik hastalik ve tedavi
prevalansini saptamak ve bu dagilimlarin yas, cinsiyet ve bagvuru yili ile iliskisini belirlemektir. 1 Ocak 2015-1 Aralik 2022
tarihleri arasinda 6zel hastane ve 6zel dermatoloji kliniklerine bagvuran olgular retrospektif olarak degerlendirildi. Yaglari 0-2 arasi
olan toplam 482 hasta ¢aligmaya dahil edildi. En sik goriilen hastalik gruplar: sirasiyla egzemalar (%53,6), neviis ve iyi huylu deri
tiimorleri (%8,3), viral hastaliklar (%6), pigmentasyon bozukluklari (%5,7) ve paraziter enfeksiyonlar (%4) idi. Dermatit grubu 0-1
yas grubunda, 1-2 yasa gore istatistiksel olarak anlamli derecede yiiksekti. En sik izlenen tani atopik dermatitti. Fiziksel etkenlere
bagl viral enfeksiyonlar, paraziter enfeksiyonlar, tirnak hastaliklar1 ve dermatozlar 1-2 yas grubunda daha fazlayd: (p<0.05). Benign
deri tiimorleri kizlarda ve 0-1 yas grubunda daha sik goriildii (p<0,05). En sik uygulanan tedavi topikal tedaviydi. Sistemik tedavi en
stk 1-2 yas grubuna verilirken (p=0,007), takip karar1 daha ¢ok kiz hastalarda tercih edilmisti (p=0,001). Koronaviriis hastaligi 2019
pandemisi sonrast viral ve bakteriyel enfeksiyonlar daha yiiksek oranlarda gozlendi (p<0,05). Cocuklarda deri hastaliklar: sik
goriilmekte ve gocukluk dénemlerine gore farkli seyretmektedir. Spesifik pediatrik yas gruplarinda yapilacak yeni caligmalar,
dermatolojik hastaliklarin ve tedavilerin sikligmin daha iyi anlasilmasina yardimci olabilir. Saglik hizmetlerinin farkl
basamaklarindan elde edilen veriler, saghk politikalarmin gelistirilmesine, koruyucu saglk hizmetlerinin ve egitimlerin
tasarlanmasina katki saglayabilir.
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1. Introduction

Childhood is a different stage from adulthood
physiologically and psychosocially. Even
during childhood, the periods differ from each
other and have characteristic findings. The
physiologic functions of the skin and skin
diseases in children are also different from
adults and show differences depending on age
(1-5). Infancy is a period in which children's
growth and development are the fastest. The
skin of infants is usually smoother and softer
than adults. In infants, the stratum corneum is
thinner, lipid production and skin hydration
are at lesser rates, and infants have a more
permeable skin barrier. The skin in infants
may be more sensitive to irritation and
inflammation because of these developmental
differences (6). For the correct diagnosis and
treatment of these diseases, it is essential to
understand the age-specific clinical features
and treatment principles of skin diseases.
Therefore, it is important to acquire basic
information about common dermatoses and
their differential diagnoses.

Pediatric dermatology has been gaining
importance and showing various advances all
over the world in recent years (7-10). The
field of pediatric dermatology, which is not
yet an official sub-branch of dermatology in
our country, is one of the areas of interest for
many  dermatologists.  Although  the
prevalence studies of childhood skin diseases
in our country are not sufficient, they have
been conducted mostly in public and
university hospitals. No prevalence studies
were found in private hospitals and clinics.
Epidemiologic studies conducted with large
time intervals and large series in centers at
different levels in the provision of health
services are important in terms of knowing the
frequency of pediatric dermatologic diseases
and taking preventive measures.

This study aimed to determine the prevalence
and distribution of skin diseases and
dermatologic treatments in patients aged 0-2
years and to compare skin diseases in terms of
age, sex, and presentation year in private
healthcare providers.

2. Materials and Methods

The study was conducted at the one private
hospital and two private dermatology clinics.
The data of patients aged 0-2 years from
outpatient admissions from January 1st, 2015,
to December 1st, 2022, were analyzed,
retrospectively.

Although the infancy period includes the 0-1
years age group, the 0-2 years period was
used in order to compare the data used in
epidemiologic studies in the field of pediatric
dermatology. The data of 3863 pediatric
patients (age, sex, dermatologic diagnosis,
treatments, and presentation year) were
researched retrospectively for the study and
482 patients aged 0-2 years were included. A
total of 47 dermatologic diseases were
diagnosed and they were categorized into 20
groups according to their related main topic to
simplify the data (11). The treatments given
were grouped as topical, systemic,
consultation (referring to another clinic),
dermatologic intervention (extirpation), and
follow-up. The prevalence of skin diseases
and treatment choices and their distribution by
age, sex, and presentation year were
investigated.

Evaluations were made on the total number of
diagnoses and treatments to avoid data loss
because some patients had more than one
diagnosis and treatment; 12.6% of the patients
had a dual or triple diagnosis and 8.3% also
had multiple treatments. All dermatologic
diagnoses were recorded and follow-up visits
for the same condition were not included.

Diagnoses were made based on clinical
findings, disease-specific diagnostic criteria,
Wood's light examination, dermatoscopic
examination if any, microscopic findings for
fungal and parasitic infections, and by
performing skin biopsy when necessary.

Statistical analysis was performed using the
Statistical Package for the Social Sciences
(SPSS) for Windows version 20.0 statistics
package. Descriptive statistics are presented
as numbers and percentages for categorical
variables, and as mean + standard deviation
and minimum-maximum values for numerical
variables. The analyses of categorical
variables were performed using the Chi-
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square test. The resulting p-values less than
0.05 were considered statistically significant.

3. Results

A total of 482 patients were included in the
study, 257 (53.3%) were girls and 225
(46.7%) were boys. The mean age was 12.42
+ 7.16 (minimum 0.03- maximum 24)
months. Two hundred sixty (53.9%) patients
were in the 0-1 years age group and 222
(46.1%) were 1-2 years age group. The most
common disease groups were eczemas
(53.6%), nevus and benign skin tumors
(8.3%), viral diseases (6%), pigmentation
disorders (5.7%), and parasitic infections
(4%). The classification of all diagnoses is
shown in Table 1.

According to the dermatologic treatments, 522
treatments were applied to the 482 patients.
The most common treatment types were
topical  treatments (77.8%), follow-up
(14.6%), systemic treatments  (6.3%),
consultation (1%), and extirpation (0.4%),
respectively (Table 2).

Topical treatment was usually prescribed to
the patients. The most common diagnoses and

treatment types according to age groups are
shown in Table 3.

Dermatitis was statistically significantly more
frequent in the 0-1 years age group than in the
1-2 vyears age group (p<0.001). Atopic
dermatitis was the most common diagnosis in
both the 0-1 and 1-2 years age groups. Viral
infections, parasitic infections, nail diseases,
and dermatoses due to physical factors were
more common in the 1-2 years age group
(p<0.05). Benign skin tumors were commonly
observed in girls and the 0-1 age group
(p<0.05) (Table 4).

Systemic treatment was commonly prescribed
in the 1-2 years age group (p=0.007) and the
decision for follow-up was more commonly
made for girls than boys (p=0.001) (Table 5).

Three-quarters of the patients (75.7%, n=365)
were admitted to the clinic before the
coronavirus disease 2019 (COVID-19)
pandemic (2015-2019) and 24.3% (117) were
admitted during/after the pandemic (2020-
2022). Viral and bacterial infections were
observed at higher rates after the pandemic
(p<0.05). (Table 6).

Table 1. Dermatologic diseases and frequencies (some patients had more than one diagnosis during the

same admission).

Dermatologic diseases n % n %
Dermatitis 293 53.8 Bacterial infections 15 2.8
Atopic dermatitis 192 35.2 Pyodermi 8 15
Diaper dermatitis 49 9.0 Impetigo 7 1.3
Seborhheic dermatitis 23 42 Acne and related disease 14 2.6
Other dermatitis 19 35 Acne 7 1.3
Irritant contact dermatitis 7 13 Perioral dermatitis 7 13
Allergic contact dermatitis 3 0.6 Keratin disorders 11 21
Benign skin tumors 45 8.3 Keratosis pilaris 9 1.7
Nevus 27 5.0 Ichthyosis vulgaris 2 0.4
Hemangioma 9 1.7 Sweat gland diseases 11 2.0
Xanthogranuloma 4 0.7 Miliaria 11 2.0
Others 5 0.9 Mastositosis 8 15
Viral infections 32 6.0 Dermatoses due to physical 8 15
factors
Molluscum contagiosum 20 3.7 Burns 4 0.7
Herpes infections 6 11 Scar 4 0.7
Hand-foot-mouth disease 2 0.4 Neonatal skin disorders 4 0.8
Viral eruption 2 0.4 Cephalic pustulosis 3 0.6
Verruca vulgaris 1 0.2 Erythema toxicum 1 0.2
Varicella 1 0.2 Oral mucosa disorders 3 0.6
Pigmentation disorders 31 5.7 Urticaria 3 0.6
Hypopigmentation 25 4.6 Fungal infections 2 0.4
Hyperpigmentation 6 11 Tinea corporis 1 0.2
Parasitic infections 22 4.0 Tinea capitis 1 0.2
Insect bite 16 29 Inflammatuar dermatosis 2 0.4
Scabies 4 0.7 Psoriasis vulgaris 1 0.2
Pediculosis capitis 2 0.4 Lichen striatus 1 0.2
Nail Diseases 21 3.9 Hair diseases 1 0.2
Nail dystrophia 18 3.3 Alopecia areara 1 0.2
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Ingrown toenails
Xerosis

3 0.6
18 3.3

Uncertain diagnosis 1 0.2
Total number 545 100

Table 2. Dermatologic treatments and frequencies (more than one treatment type was given in some

patients' admissions).

Treatment types n %
Topical 406 77.8
Follow-up 76 14.6
Systemic 33 6.3
Consultation 5 1.0
Extirpation 2 0.4
Total number 522 100

Table 3. Distribution of common diagnoses and treatments by age groups

Diagnosis Diagnosis
0-1 years age group  1-2 years age group
Diagnosis (n=293) (n=252)
1. Atopic dermatitis Atopic dermatitis
(n=124, 42.3%) (n=68, 26.7%)
2. Diaper dermatitis Diaper dermatitis
(n=25, 8.5%) (n=24, 9.5%)
3. Nevus Nail dystrophia
(n=18, 6.1%) (n=17, 6.7%)
4, Seborrheic dermatitis Molluscum
(n=17, 5.8%) contagiosum
(n=16, 6.3%)
5. Hypopigmentation Insect bite
disorders (n=13, 5.2%)
(n=15, 5.1%)
Treatment types Treatment types
0-1 years age group  1-2 years age group
Treatment (n=277) (n=245)
1. Topical Topical
(n=217, 78.3%) (n=189, 77.1%)
2. Follow-up Follow-up
(n=45, 16.2%) (n=31, 12.7%)
3. Systemic Systemic
(n=10, 3.6%) (n=23, 9.4%)
4, Consultation Consultation
(n=3, 1.1%) (n=2, 0.8%)
5. Extirpation Extirpation
(n=2, 0.7%) (n=0, 0%)

Table 4. Distribution of disease groups by age and sex
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Diagnosis Diagnosis P-value Girls Boys P-
0-lyearsage 1-2yearsage value
group group
Acne and related diseases 4(1.4) 10 (4.0) 0.055 5(1.7) 9(3.5) 0.189
Dermatitis 181 (61.8) 112 (44.4) <0.001 150 (51.9) 143 (55.9)  0.355
Viral infections 8 (2.7) 24 (9.5) 0.001 19 (6.6) 13(5.1) 0.458
Inflammatory 0 (0) 2(0.8) 0.213 2(0.7) 0 (0) 0.501
dermatoses
Hair diseases 1(0.3) 0 (0) 0.999 1(0.3) 0 (0) 0.999
Oral mucosa disorders 1(0.3) 2(0.8) 0.598 0 (0) 3(1.2) 0.103
Benign skin tumors 32 (10.9) 13(5.2) 0.015 31 (10.7) 14 (5.5) 0.026
Dermatoses due to 1(0.3) 7(2.8) 0.027 4(1.4) 4 (1.6) 0.999
physical factors
Mastocytosis 5(1.7) 3(1.2) 0.731 4(1.4) 4 (1.6) 0.999
Fungal infections 0 (0) 2(0.8) 0.213 1(0.3) 1(0.4) 0.999
Bacterial infections 9.1 6 (2.4) 0.623 7(2.4) 8(3.1) 0.617
Parasitic infections 5(1.7) 17 (6.7) 0.003 13 (4.5) 9 (3.5 0.561
Keratin disorders 5(1.7) 6 (2.4) 0.577 7(2.4) 4(1.6) 0.476
Sweat gland diseases 6 (2.0) 5(2.0) 0.958 6 (2.1) 5(2.0) 0.919
Pigmentation disorders 18 (6.1) 13 (5.2) 0.621 18 (6.2) 13 (5.1) 0.563
Nail diseases 2(0.7) 19 (7.5) <0.001 11 (3.8) 10 (3.9) 0.952
Xerosis 9(3.1) 9 (3.6) 0.745 6 (2.1) 12 (4.7) 0.089
Urticaria 1(0.3) 2(0.8) 0.598 1(0.3) 2(0.8) 0.603
Neonatal skin disorders 4(1.4) 0 (0) 0.128 2(0.7) 2(0.8) 0.999
Uncertain diagnosis 1(0.3) (V)] 0.999 1(0.3) 0 (0) 0.999
Total number 293 (100) 252 (100) 289 (100) 256 (100)
Table 5. The distribution of treatment types according to age and sex
0-1 years 1-2 years P-value Girls Boys P-value
n (%) n (%) n (%) n (%)

Topical 217 (78.3) 189 (77.1) 0.743 205 (74.8) 201 (81.0) 0.087
Systemic 10 (3.6) 23 (9.4) 0.007 12 (4.4) 21 (8.5) 0.055
Follow-up 45 (16.2) 31(12.7) 0.245 53 (19.3) 23(9.3) 0.001
Consultation 3(1.1) 2(0.8) 0.999 3(1.1) 2(0.8) 0.999
Extirpation 2(0.7) 0 (0) 0.501 1(0.4) 1(0.4) 0.999
Total number 277 (100) 245 (100) 274 (100) 248 (100)
Table 6. The comparison of disease groups before and after the pandemic

Before the Pandemic  After the Pandemic P value

(n=413) (n=132)

Acne and related 12 (2.9%) 2 (1.5%) 0.535
disorders
Dermatitis 229 (55.4%) 64 (48.5%) 0.162
Viral infections 17 (4.1%) 15 (11.4%) 0.002
Inflammatory dermatoses 2 (0.5%) 0 (0%) 0.999
Hair diseases 1 (0.2%) 0 (0%) 0.999
Oral mucosa disorders 3(0.7%) 0 (0%) 0.999
Benign skin tumors 39 (9.4%) 6 (4.5%) 0.075
Dermatoses due to 5 (1.2%) 3 (2.3%) 0.408

physical factors

767



Osmangazi Tip Dergisi, 2023

Mastocytosis 5 (1.2%)
Fungal infections 0 (0%)

Bacterial infections 7 (1.7%)
Parasitic infections 15 (3.6%)
Keratin disorders 9 (2.2%)
Sweat gland diseases 11 (2.7%)
Pigmentation disorders 22 (5.3%)
Nail diseases 19 (4.6%)
Xerosis 11 (2.7%)
Urticaria 2 (0.5%)
Neonatal skin disorders 3(0.7%)
Uncertain diagnosis 1 (0.2%)

3 (2.3%) 0.408
2 (1.5%) 0.058
8 (6.1%) 0.013
7 (5.3%) 0.396
2 (1.5%) 0.999

0 (0%) 0.074
9 (6.8%) 0.520
2 (1.5%) 0.109
7 (5.3%) 0.161
1 (0.8%) 0.566
1 (0.8%) 0.999

0 (0%) 0.999

4. Discussion

Worldwide epidemiologic studies in the field

of pediatric dermatology are limited.
Geographic, environmental, and
socioeconomic  factors may alter the

frequencies of diseases in the pediatric
population (10). In many Western studies,
atopic dermatitis was found to be the most
common dermatosis, whereas infectious
diseases were usually demonstrated in studies
from developing countries as the most
common diseases.

The frequency of dermatologic diseases was
reviewed in infants and children aged 0-2
years in this study. Our study showed that
dermatitis/eczema was the most common
disease group in infants. This result is
consistent with other epidemiologic studies
(1,2,4,7,12,13). Dermatitis was statistically
significantly more frequent in the 0-1 years
age group than in the 1-2 years age group in
this study. Among the dermatitis disease
group, atopic dermatitis (AD) was the most
common diagnosis in other studies (1,4,5,7,8).
The onset of AD most commonly occurs
between 3 and 6 months of age. Nearly 60%
of children with AD present symptoms in the
first 12 months (14). The severity and
morbidity of the disease showed variance with
age, sex, socioeconomic characteristics,
geographic location, and ethnicity. Skin
barrier impairments due to filaggrin mutation,
changes in the environment, air pollution,
food allergies, and diet are risk factors that
cause and induce AD (15).

The prevalence of AD in children would have
a higher prevalence as compared with
adolescents and adults. The rate of AD in

infants (age 0-2 years) was 35.2% in the
present study. AD was found as 42.3% in the
0-1 years age group, and 26.7% in the 1-2
years age group. From the point of view of the
0-2 years age group, the AD rate was found as
4.5% by Sacar et al., 50.7% by Tamer et al.,
and in the 0-1 years age group, 20.1% by
Ozgelik et al., 42.2% by Afsar et al., 50% by
Nanda et al., 33.5% by Wenk and Itin, and
24.9% by Marrone et al. (2,4,5,9,16-18).
According to studies from Tiirkiye including
all age periods in childhood, the prevalence of
AD was found as 4-18.5% (1-3,5,7,10,16,19).
AD’s prevalence decreased with increasing
age (2). The prevalence of AD varies
worldwide affecting 0.2% to 36% of the
pediatric population (age <18 years) (14).

The frequency of AD has variable results even
in studies from the same country. One of the
reasons is the lack of methodologic
standardization in terms of country, city,
hospital, study time, and age of the study
group. In addition, AD was categorized into
different disease groups such as allergic
diseases or eczemas/dermatitis groups. This
may lead to different results in AD
prevalence.

The other common dermatoses were diaper
dermatitis and seborrheic dermatitis, similar to
other findings (1,2,5,8,16,20). We found
diaper dermatitis at a rate of 9% in the 0-2
years age group and 8.5% in the 0-1 years age
group. A study showed that the most common
disorder among infants (age 0-1 years) was
diaper dermatitis at a rate of 31.3% (8).
Diaper (napkin) dermatitis is an acute
inflammatory irritant contact dermatitis of the
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diaper region. It is one of the most common
dermatologic diseases in infants. It is seen
usually between 9-12 months. The prevalence
of this disorder has been estimated to be
between 7% and 35%. Ammonia, wetness,
friction, inappropriate skin care,
microorganisms, antibiotics, and nutritional
defects play a role in diaper dermatitis. In the
irritant type of the disease, it usually starts at
the 3rd to 12th weeks and skin folds are not
typically affected (21). Diaper dermatitis was
the second most common disease among both
the 0-1 and 1-2 years age groups in the
present study. Seborrheic dermatitis was one
of the predominant disease of infants. We
found the seborrheic dermatitis fourth most
common diagnosis in 0-1 years age group. It
was seen in 4.2% of 0-2 aged patients. Akbas
et al. found it with a rate of 6.9%, and Nanda
et al. found 9% in 0-2 age group (1,17). It
seems to tend to decrease with age (1).

Benign skin  tumors including nevus,
hemangioma, xanthogranuloma, and others
(8.3%) were the second most common disease
in the 0-2 years age group. Nevus and
hamartomas were seen at a higher rate in the
infantile group than in the other groups in Can
et al.’s study (7). By contrast, in Ozgelik et
al.’s study, melanocytic nevi were observed
most commonly in the 12-16 years age group
(2). In a study of children aged 6-14 years,
congenital pigmented nevus was the most
frequently observed skin condition (22).
Benign skin tumors in our study were more
commonly observed in girls and the 0-1 years
age group than in boys and those aged 1-2
years.

In this study, atopic dermatitis, diaper
dermatitis, nevus, seborrheic dermatitis, and
hypopigmentation  disorders were  most
frequently observed in the 0-1 years age group
compared with the 1-2 years age group. In a
study examining 1918 patients aged under 1
year, the five most common diseases were
impetigo, atopic dermatitis, scabies, contact
dermatitis, and tinea capitis, respectively (9).

Molluscum contagiosum constituting 62.5%
of viral infections, insect bites constituting
72.7% of parasitic infections, and nail
dystrophy constituting 85.7% of nail diseases

were the most common diseases between the
ages of 1-2 years after atopic dermatitis and
diaper dermatitis. These main disease groups
and additionally dermatoses due to physical
factors including burns and scars were more
common in the 1-2 years age group than in the
0-1 years age group. These results may be an
indication of how the infantile period changes
as the child grows.

According to sex, only benign skin tumors
were commonly found in girls. Sex made no
difference in terms of other diagnoses. Akbas
et al. found that AD was more common in
boys and impetigo was seen more frequently
in girls aged 0-16 years (1). Infections were
significantly more common in boys than in
girls aged 0-16 years (12). Allergic diseases
were detected more in girls and bacterial
diseases more in boys aged 0-16 years (20).
Pigmented nevi and eczema were more
common in boys (18).

The most common treatment type was topical
both in general and within the age groups. Out
of 522 treatments, the rate of topical treatment
was 77.8%. Follow-up was 14.6% among all
treatment modalities in our study, and the rate
of systemic treatment was 6.3%. In a study of
patients aged 0-18 years conducted in a
pediatric dermatology clinic in a children’s
hospital in Tiirkiye, local treatment (56%) was
the mainstay in the treatment of skin diseases
in children. Systemic treatment was 6.2% and
local treatment + systemic treatment was
26.4%. Medical advice only was given to
8.9% of the patients (16). Kagar et al. found
that among the treatment modalities, topical
treatments were given to 49.29% of patients,
and systemic treatment to 32.41%. In 93
(4.69%) patients, no treatment was required
(20). In the study by Wenk and Itin, children
aged 0-16 years most often received either
local (66%), systemic (18.6%), or no therapy
(27.6%) (18).

In the present study, only extirpation (0.4%)
was used as a treatment modality for
dermatologic intervention. The rate of
dermatologic interventions such as
percutaneous abscess drainage, curettage, and
medical dressings was reported as 2.9% in
Afsar et al.’s study (16). In another study, less
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frequent therapies included curettage (2%),
cryotherapy  (1.4%), surgery  (1.2%),
ultraviolet therapy (1.1%), and electrotherapy
(0.3%) (18). Topical treatment may have been
preferred more and interventional treatment
less in our study because the age of patients
was younger. Systemic treatment was
commonly prescribed in the 1-2 years age
group. Systemic treatments may have been
avoided, especially for the 0-1 years age
group. The decision for follow-up was mostly
made for girls. This may be because benign
skin tumors, the majority of which are nevi,
are common in girls, and benign skin tumors
generally require follow-up.

The COVID-19 pandemic affected hospital
admissions in all countries as a result of the
restrictions. The number and percentage of
pediatric  dermatologic admissions  also
decreased in clinic practice (23,24). In the
present study, dermatitis was the most
common disease group (48.5%), and viral and
bacterial infections were observed at higher
rates after the pandemic (p<0.05). Erdogan et
al. found that similar to pre-pandemic data,
the most common diagnoses were eczema
diseases for the 0-2 years age group (25). In a
private university hospital's dermatology
outpatient clinic in Istanbul, the most
commonly diagnosed new-onset diseases in
the pediatric age group (age 0-17 years) were
acne, scabies, atopic dermatitis, other
eczematous eruptions, and diaper dermatitis
(23).

Contrast to our result, in studies including
children and adults, cutaneous contagious
viral infections were reduced significantly
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Abstract: Physicians play a crucial role in reducing tobacco use. Besides many studies have shown doctors have a high prevalence
of smoking. Dentistry students receive varying levels of education about the negative effects of smoking and tobacco products on
general health and the risks of causing systemic and oral diseases. The present study aims to assess the prevalence of smoking,
attitudes toward smoking, knowledge on smoking addiction treatments, and general self-efficacy of dentistry students. Utilizing a
digital platform, the questionnaire form was constructed. The survey instrument employed in the research comprises two distinct
sections: 1.Global Health Professionals Student Survey (GHPSS), 2.General Self-Efficacy Scale. 260 dentistry students were
included in the study. The prevalence of smoking was %24.7 for 3rd-grade, %30.0 for 4th grade, and %30.3 for 5th grade. The
smoking status of 3rd, 4th, and 5th-grade dentistry students did not vary by educational level(p=0.320). Self-efficacy levels do not
differ significantly according to 'never smoked', 'still smoking', or ‘quit smoking' status(F=0.317,p=0.729). The majority of dentistry
students participating in this study believe they have a responsibility to provide smoking cessation advice(n=228,%88,3) and should
receive specialized training on the topic(n=214,%82,9). Attitudes toward smoking was related to general self-efficacy in some
questions. In conclusion, the clinical education and self-efficacy levels of dentistry students had no effect on their smoking attitudes,
according to the present study. Provisions should be made to increase dentistry students' limited knowledge of smoking cessation
methods and treatments, and psychosocial support services should be provided to increase their self-efficacy during undergraduate
education.

Keywords: Oral medicine, Dentistry, Dental Education, Dental students, Smoking, Tobacco use, Self-Efficacy

Ozet: Hekimler tiitiin kullanimmnin azaltiimasinda ¢ok 6nemli bir rol oynamaktadir. Ayrica birgok ¢alisma, doktorlarin sigara igme

genel 6z-yeterliliklerini degerlendirmeyi amaglamaktadir. Dijital bir platform kullanilarak anket formu olusturulmustur. Arastirmada
kullamilan anket arac1 iki ayr1 boliimden olusmaktadir: 1. Kiiresel Saghk Profesyonelleri Ogrenci Anketi (GHPSS), 2. Genel Oz-
Yeterlilik Olgegi. Calismaya 260 dis hekimligi 6grencisi dahil edilmistir. Sigara igme siklig1 3. smif icin %24.7, 4. simf igin %30.0
ve 5. smif igin %30.3 tiir. Ugtincii, dordiincii ve besinci simf dis hekimligi 6grencilerinin sigara igme durumu, egitim diizeyine gore
degismedi (p=0.320). Oz-yeterlilik diizeyleri hi¢ sigara igmeyenler, hala igenler ve sigaray1 birakanlar arasinda anlamh farklilik
gostermedi (F=0.317 p=0.729). Bu ¢alismaya katilan dis hekimligi dgrencilerinin biiyiik ¢ogunlugu sigaray1 birakma konusunda
tavsiye verme sorumluluklari olduguna (n=228,%88,3) ve bu konuda 6zel egitim almalari gerektigine (n=214,%82,9) inanmaktaydi.
Sigara igmeye yonelik tutum bazi sorularda genel oz-yeterlilik ile iliskiliydi. Sonug olarak, bu ¢aliymaya goére dis hekimligi
ogrencilerinin klinik egitim ve 6z-yeterlilik diizeylerinin sigara igme tutumlari tizerinde bir etkisi olmamstir. Dis hekimligi
6grencilerinin sigaray: birakma yontemleri ve tedavileri konusunda kisith olan bilgilerini artiracak diizenlemeler yapilmali ve lisans
egitimleri stiresince 6z-yeterliliklerini artiracak psikososyal destek hizmetleri saglanmalidir.
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Evaluation of Dentistry Students' Smoking Frequency, Attitudes and General
Self-Efficacy

1. Introduction

Smoking and tobacco use are risk factors
for six of the eight primary causes of death
worldwide; it is a grave public health issue
that kills over 8 million people annually
(1,2). The International Classification of
Diseases (ICD-10) classifies smoking
disorder as a mental and behavioral disorder
(3). According to the most recent
information provided by the World Health
Organization, 22.3% of the global
population uses tobacco products (1,2). Due
to the fact that Turkey is a tobacco-
producing county, it has the tenth-highest
incidence of tobacco use in the World (4).
According to a study conducted in 2023,
more than 25 percent of adults aged 15 and
older smoke in Turkey (5).

Physicians play a crucial role in reducing
tobacco use. Encouraging the participation

of health professionals in tobacco
prevention and cessation counseling is one
strategy for reducing the fatalities
attributable to tobacco use. Previous
research indicates that a physician's
smoking habit influences his or her

approach to smoking cessation counseling
(6,7). In a meta-analysis, the prevalence of
smoking among physicians was estimated
to be approximately 21%. It has been
reported that family physicians and medical
faculty students have the highest prevalence
of smoking (8).

Self-efficacy has been defined as an
individual's belief that they can initiate an
action and continue it until they results, in
an effective way (9). In the field of health,
numerous studies have examined patient
behaviors related to self-efficacy. It appears
that the use of self-efficacy in the
formulation and modification of patients'
health-related behaviors is advantageous
(10-12). The benefit of high self-efficacy in
overcoming addictions such as alcohol,
cannabis, and nicotine has  been
demonstrated in the scientific literature
(13-15).

Regarding dentistry, oral cancer stands out
as the most significant disease to which
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smoking is a crucial risk factor. The present
study aims to assess smoking prevalence,
attitudes and behaviors toward smoking,
and general self-efficacy of dentistry
students from varying levels of dentistry
education.

2. Materials and Methods

The ethical approval for the current study
was received from the Non-Interventional
Clinical Research ethics committee of
Eskisehir Osmangazi University (Approval
Date/ Number: 20.06.2023/54).

The study sample comprises undergraduate
students in their third, fourth, and fifth
years at the Faculty of Dentistry, Eskisehir
Osmangazi University. The study excluded
1st and 2nd year dentistry students because
they have not yet received training on the
effects of cigarettes and tobacco products
on general health and the systemic and oral
diseases they may cause.

Utilizing a digital platform (Google Form, a
free web-based virtual survey generator),
the questionnaire form was constructed. An
online informed consent was included.
Then, the link to the Google Forms survey
was shared with the students. The study
participants who voluntarily accepted their
participation were requested to respond to
guestions in an anonymous manner.

The survey instrument employed in the
research comprises two distinct sections: 1.
Global Health Professionals  Student
Survey’s (GHPSS), 2. General Self-
Efficacy Scale. The Global Health
Professionals Student Questionnaire
comprises a core questionnaire consisting
of 42 questions. Its purpose is to gather data
on five specific areas: smoking prevalence,
exposure to secondhand smoke, education
and knowledge regarding the health impacts
of tobacco use, attitudes towards tobacco
use, and smoking cessation (16). The
present study did not utilize exposure to
secondhand smoke dimension.
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The first version of the General Self-
Efficacy Scale was developed in 1982. In
its simplified version, Likert options were
reduced from 14 to 7 (17,18). A Turkish
validity and reliability study of the
guestionnaire was conducted (19). The
survey comprises a total of 17 questions.
Each question has a score between 1 and 5.
The scale's items 2, 4, 5, 6, 7, 10, 11, 12,
14, 16 and 17 are scored in reverse. The
total score on the scale can range from 17 to
85; a higher score indicates greater self-
efficacy beliefs.

Statistical analysis

IBM SPSS (Statistical Package for the
Social Sciences) Version 26 was used for
data analysis. Categorical data were
presented as frequency and percentage, and
continuous data as mean and standard
deviation. Whether the continuous data fit
the normal distribution was evaluated with
Skewness and Kurtosis. The correlation of
categorical data with each other was
examined with the chi-square test, and
when  differences were found, the
Bonferroni method was used for post hoc
analyses. An independent group t-test was
used to analyze the continuous data of the

two groups. A one-way Analysis of
Variance (One way ANOVA) was applied
to the comparison of continuous data from
more than two groups. A statistically
significant p value was accepted as <0.05.

3. Results
3.1. Descriptive statistics

A total of 260 participants answered the
guestionnaires. Two of them were excluded
from the analysis due to their inconsistent
responses (Due to the simultaneous
selection of 'l have never tried to smoke'
and 'l don't intend to quit’). Table 1 presents
the distribution of the remaining 258
dentistry students by class, gender, age,
smoking status, and self-efficacy levels.
Using the 1st, 3rd, and 28th questions of the
GHPSS, the participants were categorized
as "never regularly smoked,” "still
smoking," and "quitted smoking".

Considering the ratio of the number of
participants to the total number of students
in each class, 78.07% of the third grade
students and 100% of the 4th and 5th grade
students participated in the study.

Table 1. Demographic and clinical information of the participants by education level

Education Level

3rd grade 4th grade 5th grade
students students students
The number of participants n=89 n=80 n=89
n (%)
Age 18-24 82 (%92.1) 79 (%98.8) 64 (%71.9)
25-29 5 (%5.6) 1 (%1.3) 25 (%28.1)
30 and above 2(2.2) 0 (%0) 0 (%0)
Gender Female 44 (%49.4) 43 (%53.8) 51 (%57.3)
Male 45 (%50.6) 37 (%46.3) 38 (%42.7)
Smoking status Never regularly smoked 39 (%43.8) 26 (%32.5) 39 (%43.8)
Quitted smoking 28 (%31.5) 30 (%37.5) 23 (%25.8)
Still smoking 22 (%24.7) 24 (%30.0) 27 (%30.3)
Mean + Standard deviation
General Self-Efficacy Score 59.23 +£9.31 55.40 = 8.88 55.48 9.53

3.2. Comparisons based on the level of education of the students

Chi-square analysis was used to determine
whether smoking status varied with
education level. In this analysis, 6 cases
were excluded because their smoking
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cessation was at least three years prior, i.e.,
when the participants had not enrolled in
dental school. The smoking status of 3rd,
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4th, and 5th-grade dentistry students did not

vary by educational level (Table 2).

Table 2. Smoking among dentistry students by education level

Education Level

3rd grade 4th grade 5th grade
students students students
The number of participants n=86 n=79 n=87
Smoking status Never regularly smoked 39 (%45.3) 26 (%32.9) 39 (%44.8) ¥=4.693
Quitted smoking 25 (%29.1) 29 (%36.7) 21 (%24.1) df=4
Still smoking 22 (%25.6) 24 (%30.4) 27 (%31.0) p=0.320

The 73 students who continued to smoke
were compared based on their education
level and whether or not they desired to
cease smoking (GHPSS, question 26).
54.5% of 3rd grade students, 62.5% of 4th
grade students, and 63% of 5th grade
students wanted to quit smoking. According
to the chi-square analysis, these rates did
not differ statistically according to
education level (¥*>=0.433 df=2 p=0.805).

3.3. Responses to Curriculum and

Education

The answers of the students of the faculty
of dentistry participating in the study about
the curriculum and education are presented
in Table 3.

In the two survey questions, a difference
was observed according to the education
level of the students. Post hoc Bonferroni
analyses were performed for the question
"34. During your dental education, did you
discuss the reasons people smoke in any of
your lectures?". The difference between 3rd
and 4th grade students was statistically
significant (p<0.05). Since there was a
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significant difference between the groups in
the 36th question (36. During your dental
education, did you receive any formal
training in smoking cessation approaches
that you can use with patients?"), a post hoc
Bonferroni analysis was performed. A
statistically significant difference was
observed between 3rd and 4th grade
students, and between 3rd and 5th grade
students (p<0.05 for each).

3.4. Attitudes towards smoking and self-
efficacy scores

Self-efficacy level according to smoking
status was analyzed with the one-way
Analysis of Variance (one-way ANOVA)
test. Self-efficacy levels do not differ
significantly according to 'never smoked,
‘'still smoking', or 'quitted smoking' status
(F=0.317 p=0.729). The relationship
between attitudes towards smoking and
self-efficacy was analyzed by independent-
samples t-test, the results are summarized in
Table 4. Analyses showed that students
with better attitudes toward smoking had
higher self-efficacy in many questions (See
Table 1).
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Table 3. The responses of dentistry students regarding the curriculum and education

Education Level

3rd Grade  4th grade 5th grade

During your dentistry education, in any n, % n, % n, % v p
of your courses...
Have you heard about the dangers  Yes 78 (%87.6) 63 (78.8) 74 (%83.1) 2401 0.301
of smoking?

No 11 (%12.4) 17(21.2) 15 (%16.9)
Have you been taught about the Yes 31 (%34.8) 40 (%50) 50 (%56.2) 8591 0.014
dangers of smoking?

No 58 (%65.2) 40 (%50) 39 (%43.8)
Have you learned that it is Yes 69 (%77.5) 65(%81.3) 71 (%79.8) 0.366  0.833
important to record a tobacco use
history as part of a patient's
overall medical history? No 20 (%22.5) 15(%18.8) 18(%20.2)
Have you received any formal Yes 21 (%23.6) 35 (%43.8) 38 (%42.7) 9.690  0.008
training in smoking cessation

i i ?

approaches for use with patients? No 68 (%764) 45 (%563) 51 (%57.3)
Have you learned that it is Yes 47 (%52.8) 60 (%62.5) 53 (%59.6) 1.737  0.420
important to provide educational
materials to patients who want to
quit smoking to support their No  42(%47.2) 30(%37.5) 36 (%404)
cessation?
Have you ever heard of using Yes 72 (%80.9) 61 (%76.2) 62 (%69.7) 3.072 0.215
nicotine replacement therapies in
tobacco cessation programs (such
as nicotine patch or gum)? No 17 (%19.1) 19 (%23.8) 27 (%30.3)
Have you ever heard of using Yes 27 (%30.3) 35 (%43.7) 40 (%44.9) 4483 0.089
antidepressants in tobacco
cessation programs (such as No 62 (9669.7) 45 (%56.3) 49 %55.1)

Bupropion or Zyban)?
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Table 4. Examination of dentistry students' attitudes towards tobacco use and self-efficacy scores

According to you... Yes No
SES, SES,

n, % Mean = SD n, % Mean = SD t o]
Should the sale of tobacco to adolescents (under 18) be prohibited? 231 (%89,5) 56.98 £9.21 27 (%10,5) 54.74 £ 10.86 1,175 0.241
Should advertising of tobacco products be banned altogether? 180 (%69,7) 57.72+9.41 77 (%30,3) 54.14+8.91 2,754 0.006
Should smoking be banned in restaurants? 186 (%72) 57.46 £9.62 72 (%28) 5491 +8.61 2.059 0.041
Should smoking be banned in discos/bars/pubs ? 128 (%49,6) 57.43 £9.68 130 (%50,4) 56.07 +£9.10 1,163 0.246
Should smoking be banned in all enclosed public spaces? 206 (%79,8) 57.26 +£9.33 52 (%20,2) 54.73 £9.48 1,741 0.083
Should healthcare workers receive special training in quitting techniques? 214 (%82,9) 57.28£9.48 44 (%17,1) 54.15 + 8.65 2020 0.044
Do healthcare professionals act as ""role models™ for their patients and the public? 170 (%65,8) 56.89 £9.23 88 (%34,2) 56.47+9.76 0.337 0.736
Should healthcare professionals routinely advise their smokers to quit smoking? 217 (%84,1) 57.35+9.69 41 (%15,9) 53.53+6.93 3,015 0.004
Should healthcare professionals routinely advise their patients who use other tobacco 216 (%83,7) 57.40 £9.58 42 (%16,3) 53.40+7.68 2.953 0.004
products to quit these products?
Do healthcare professionals have a role in providing advice or information to patients 228 (%88,3) 57.14+9.67 30 (%11,7) 53.80 + 6.45 2,492 0.016
about quitting smoking?
Does a patient who is recommended by a healthcare professional increase the chance 212 (%82,1) 57.50£9.43 46 (%17,9) 53.30 £8.53 2,778 0.006

of quitting smoking?

Abbreviations: SES; Self-Efficacy Score
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4, Discussion and Conclusion

The present study evaluated smoking-smoking
cessasion status, education levels on smoking,
and attitudes toward smoking of dentistry
students. Grade in dentistry school and
general self-efficacy had no relationship with
smoking status. The study also demonstrated
that public health oriented attitudes toward
smoking may be related to general self-
efficacy.

For many years, researchers wonder that why
individuals do a certain act even though they
know its harm. Health behavior theories were
efforts to explain complex attitudes including
health damaging behaviors like smoking (20)
Knowledge on the specific topic is necessary
but not enogh to change behavior (21).
Interventions targeting attitudes, norms and
self-efficacy were shown to promote healthier
behavior (20) Healthcare professionals are
key personnel to identify health damaging
behaviors and intervene (21). Thus, our results
on dentistry students’ smoking status,
attitudes toward smoking, and self-efficacy
are significant.

General self-efficacy had no significant
relationship with smoking status in the present
study, however attitudes toward smoking were
more public health oriented among the
students with higher general self-efficacy. The
concept of self-efficacy includes components
such as the formulation of action plans, the
recognition and arrangement of requisite
talents, and the degree of motivation derived
from appraising the potential benefits
associated with overcoming challenges (19).
The onset, persistence, dependence, and
relapse of smoking habits are influenced by
psychological, physiological, and social
factors. One of these factors is self-efficacy
(22). This indicates that levels of self-efficacy
alone do not influence smoking addiction or
smoking cessation behaviors. The concept of
self-efficacy is thought to be an important
variable in student learning as it affects
students' motivation and learning (23). A
study involving medical school students
discovered that their courses (education level)
and prior experiences may have an impact on
their self-efficacy (24). However, comparing
the education levels and self-efficacy levels of

dentistry students in our study revealed no
statistically significant differences between
the groups. The absence of a difference may
root from the multifactorial structure of health
behavior and the self efficacy. Formal
education may not be enough to promote
health lifestyle or to increase psychological
abilities.

Included in the curriculum of dentistry are the
etiological factors and pathogenesis of
smoking, which can cause a variety of
problems and diseases ranging from mild
clinical conditions such as tooth discoloration
to severe conditions such as oral cancer.
Despite being aware of the dangers of
smoking, some dental students who frequently
encounter smoking-related clinical diseases
during their clinical training continue to
smoke, according to the present study. In a
previous study conducted among medical
school students, a comparable situation was
also reported (25).

In terms of dentistry, oral cancer is the most
serious illness to which smoking is a risk
factor. This disease has a very high mortality
and morbidity rate, and early detection is the
most effective method for increasing survival
rates (26). In this context, dentists assume a
significant responsibility (27). The fact that
the majority of the dentistry students who
participated in the present study knew that it
is essential to record a tobacco use history as
part of the patient's general medical history'
demonstrates that they are aware of the
potential risks of smoking.

The physician, who was consulted for the
treatment of a smoking-related disease,
recommends that the patient cease smoking.
However, it is a dilemma if she/he is also
committing the act of  smoking
herself/himself. More than half (68%) of the
dentistry students participating in the present
study reported that healthcare workers act as
role models for patients and the public.
Pulmonologists, who are frequently sought
out by individuals seeking medical assistance
for smoking-related health issues, are also
seen as role models. A study was conducted
among members of the Turkish Thoracic
Society who specialize in thoracic disorders,
revealing a smoking prevalence of 31% (28).
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Similary, the smoking rate (n= 73) among
dentistry students participating in the present
study was 28%.

There are numerous studies evaluating the
dentist's role in smoking cessation counseling
(29-31). In Turkey, smoking cessation
counseling is  mainly  provided by
pulmonologists, public health specialists and
family physicians (32). However, the majority
of dentistry students participating in this study
believe they have a responsibility to provide
smoking cessation advice and should receive
specialized training on the topic.
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The Effect of Ca-074 (Cathepsin B Inhibitor) on Necrotic and Apoptotic Neuronal Cell
Death in Model of Cerebral Ischemia
Katepsin B Inhibitéri olan CA074'iin Serebral Iskemi Modelinde Apoptoz ve Hiicre Oliimii
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Abstract: Lysosomes and cathepsins, the most common hydrolytic enzymes in lysosomes, are available in the different models of
cell death as necrosis and apoptosis. This study investigated the effect of cathepsin B-selective inhibitor CA-074 on apoptotic and
necrotic neuronal cell death. Focal cerebral ischemia which has been formed by occlusion of the three-vessel consisting permanent
middle cerebral artery occlusion and temporary bilateral common carotid artery occlusion for 60 minutes was selected as ischemia
model. Two sets of rats were used in this study. The rats in the first set were used formeasurement of sulfhydryl groups in the
lysosomal membrane, lysosomal integrity, cathepsins B and L activities and caspase-3 activity. The rats in the second set were used
as histological study including "hematoxylin and eosin" for the detection of necrotic neuronal deathand "TUNEL" staining for the
detection of apoptotic neuronal death. 4 mg/kg CA-074 was administered intravenouslyin the treatment group. CA-074 has
substantially reduced levels of cathepsins B and L compared to ischemia and solvent groups (respectively, p<0.05 and p<0.01).
Similarly, CA-074 has reduced increase in caspase-3 activity compared to ischemia and solvent groups (p<0.05). While the number
of eosinophilic (necrotic) and apoptotic neurons has highly increased in post-ischemic cerebral tissue in middle cerebral artery
feeding area (p<0.001), CA-074 could only reduce significantly the number of apoptotic neurons (p<0.05). CA-074 has reduced
apoptotic neuronal death by inhibiting caspase and cathepsin activity. It may be useful that CA074 is used with other therapeutic
drugs in stroke patients.

Keywords: ischemia, Cerebral, Rat model, CA074

Ozet: Lizozomlarda en yaygim hidrolitik enzimlerden olan lizozomlar ve katepsinler, nekroz ve apoptoz olarak farkli hiicre 6liimii
modellerinde gérev almaktadir. Bu ¢alisma, katepsin B-segici inhibitorii olan CA-074'iin apoptotik ve nekrotik noronal hiicre 6liimii
tizerindeki etkisini arastirdi. Bu galismda Iskemi modeli olarak kalic1 orta serebral arterin tikamkligi ve gegici bilateral ana karotid
arter tikanikligindan olusan ii¢ damarin 60 dakika siireyle okliizyonu ile olusturulan fokal serebral iskemi modeli se¢ilmistir.
Calismada iki set sigan kullanildi. Birinci setteki ratlar lizozomal membrandaki siilfhidril gruplarinin, lizozomal biitiinliigiin,
katepsin B ve L aktivitelerinin ve kaspaz-3 aktivitesinin élgiilmesinde kullanild:. kinci setteki sianlar, nekrotik noronal liimiin
saptanmasi i¢in "hematoksilen ve eozin" ve apoptotik noronal dliimiin saptanmasi igin "TUNEL" boyamasini iceren histolojik
caligma olarak kullanildi. Tedavi grubuna 4 mg/kg CA-074 intravendz olarak uygulandi. CA-074, iskemi ve solvent gruplarina
kiyasla 6nemli 6lgiide azalmis katepsin B ve L seviyelerine sahiptir (sirastyla, p<0.05 ve p<0.01). Benzer sekilde CA-074 kaspaz-3
aktivitesindeki artig1 iskemi ve solvent gruplaria gére azaltmustir (p<0.05). Orta serebral arter beslenme alanindaki iskemik sonrasi
serebral dokuda eozinofilik (nekrotik) ve apoptotik néronlarin sayisi oldukga artarken (p<0.001), CA-074 sadece apoptotik
noronlarin sayisint onemli dlglide azaltabildi (p<0.05). CA-074, kaspaz ve katepsin aktivitesini inhibe ederek apoptotik noronal
olimi azaltmigtir. CAQ74'in inme hastalarinda diger terapétik ilaglarla birlikte kullanilmasi faydali olabilir.
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1. Introduction

Cell death is a multifactorial condition
including many immunological and biological
systems (1). The disruption of the lysosomal
membrane integrity causes the release of
lysosomal enzymes into the cytosol, this
situation leads to the activation of many
cascade systems on cell death (2). While
cathepsins which are released by complete
lysosome rupture lead to direct cell necrosis,
partial membrane rupture can cause apoptosis
(3). Therefore, the Ilysosomal cysteine
proteases cathepsin B and cathepsin L are key
molecules in the studies of cell death.

Cathepsin B is an enzyme relating to the
physiological cycle of cell proteins which has
a fragmentation capacity for neuronal
proteins, nucleic acids, carbohydrates and
lipids (4). Cathepsin-B was investigated as
both immunohistochemistry and quantitative
in brain after experimental ischemia and its
effect has been demonstrated (4,5).CA-074 is
a selective inhibitor of cathepsin B. In studies
performed, it was shown that CA-074 has
brain protective effect on global or focal
cerebral ischemia (5,6).

In recent times, inhibition of cathepsins
emerges as a strategy in the experimental
studies. In this project,we aimed to investigate
whether inhibition of cathepsins B and L and
its induced caspase 3 activation by cathepsin
B inhibitor CA-074 has the protective effect
on ischemic brain.

2. Materials and Methods

Establishment of surgical
ischemia

procedure and

The rats were operated and euthanized under
anesthesia and were intubated with
endotracheal.  Controlled breathing was
provided using small animal ventilator (small
rodent ventilator-Ugo Basile Biological
Research Apparatus).Catheter was inserted
into left femoral artery in order to measure the
blood pressure of rats and collect blood
samples during the experiment and was
connected to “data acquisition system” with a
pressure-sensing system (Biopac, USA).
Surgical procedures were performed using a
dissecting  microscope. Focal cerebral

ischemia was performed by the three-vessel
occlusion method (7).

Experimental groups

Experiment were performedin two sets of rats.
Biochemical analyzes were made in the first
set. Cytosolic/lysosomal ratio of cathepsin B
and L was measured in permanent infarction
area. Total thiol groups in the lysosomal
membrane and lysosomal integrity were
measured. Caspase-3 was measured in the
ischemic brain tissue supplied by the middle
cerebral artery. The rats in the first set were
divided into 4 groups; pseudo-operation
(sham operation), ischemia group, treatment
group and solvent group. The rats in the
second set were used for histological study.
Quantitative analysis of living (intact),
ischemic (necrotic) and apoptotic neurons was
made in the cerebral infarction area formed by
permanent middle cerebral artery occlusion
and temporary bilateral common carotid
artery occlusion for 1 hour. For this purpose,
they were divided into 4 groups similarly to
first set.

The preparation of CA-074

CA-074 was dissolved by adding 100 ul (0.1
ml) DMSO. Then 2% CA-074 stock solution
was prepared by adding 4.9 ml 0.9% saline
solution on it. Drug volume calculated for
each animal weight was increased 2-fold (0.7-
0.8 mL) by adding serum physiologic andso
that the ratio of CA-074 was reduced to 1% in
DMSO. 4 mg/kg CA-074 dose was used.

The measurement of membrane thiol groups

the protein concentration of lysosomal
suspension was measured by the biuret
method. The results of the thiol group were
given as nmol/mg proteins by dividing
protein.

The calculation of lysosome integrity by
measuring free and total B-hexosaminidase
activity

Lysosomal integrity was calculated as [1-
(free) / total activity] x100. Loss of lysosomal
integrity was determined by an increase in
percentage of free activity.
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The measurement
cathepsin L activity

of cathepsin B and

Enzyme activity was measured using
methylkumarilamid substrate.0.75 ml 8.0 mM
L-cysteine, 0.90 ml 0.1% (v/v) Brij 35
solution and 0.10 mL homogenatewere mixed.
After 002 mM Z-Phe-Arg-7-Amido-4-
Methylcoumarin was put it on(Respectively,
cathepsin B substrate and cathepsin L
substrate, Z-Arg-Arg-Nmec for cathepsin B
and Z-Phe-Arg-Nmec for cathepsin L), the
change in fluorescence has been followed for
5 minutes at 348 nm excitation and 440 nm
emission. The results were given as U/mg
protein.

The measurement of caspase-3 activity

Caspase-3 activity was determined using a
commercial kit in the supernatant fraction.

Caspase-3 activity was given as umol
pNA/mg protein.
Histological determinationof intact and

necrotic neurons

Serial sections at 5 um thickness were taken
by preparing paraffin blocks from fixed rat
brains. Then hematoxylin and eosin (H & E)
stain was applied to sections in order to
demonstrate  general structure features.
Basophilic neurons had a blue-purple
cytoplasm and they were defined as intact
neuron. Eosinophilic neurons had a pink
cytoplasm and they were defined as necrotic
neuron (8).

In situ detection of apoptotic neurons in
histological examination

Apoptosis was examined in Spm thick
paraffin sections of the experimental and
control groups by TUNEL activity (ApopTag
Plus Peroxidase Kits; Chemicon International,
USA).

The counting of intact, necrotic and apoptotic
neurons

Two independent observershave evaluated ten
optical field (1600 pm?2) using an ocular
micrometer with the help of light microscopy
on randomly selected ten sections in MCA
feeding area in every animal in order to to

analyze the basophilic, necrotic and apoptotic
cells in post-ischemic cortex(OLYMPUS PM
10 ADS with CameraDP 70).

The statistical analysis

The data were given as mean+standard error.
The statistical analysis was made using “SPSS
for windows 15.0 and Sigmastat 3.1 software
package. The data were normally distributed.
Therefore, the comparison of the groups was
made using Tukey's multiple comparison test
following significant ANOVA results. If p
was less than 0.05, it was considered to be
statistically significant.

3. Results

Sulfhydryl measurements which are used as
an indicator of disruption of cell membrane
integrity has shown a significant reduction in
ischemia group compared to control group
(p<0.05).Treatment with CA-074 caused an
increase in sulfhydryl groups. However, this
increase was not statistically significant
(p>0.05). In other words, CA-074 treatment
was inadequate in protecting the sulfhydryl
group compared to ischemia group. Moreover,
when CA-074-treated group and solvent-
treated group were compared, it was not
statistically significant (p>0.05) (Figure 1).

Lysosomal integrity showed a significant
reduction in ischemia group compared to
control group (p<0.001). There was a decrease
in loss of lysosomal integrity in CA-074-
treated group compared to ischemia group
(p<0.05)(Figure 2).

Cytosolic/lysosomal ratio of cathepsin B was
increased 1.91-fold in ischemia group
compared to control group. This increase was
statistically highly significant (p<0.001). CA-
074 has reduced significantly
cytosolic/lysosomal ratio of cathepsin B
which had increased in ischemia group
(p<0.05). Moreover, there was no difference
between treatment group and control group
(p>0.05, p=0.61). A significant decrease was
observed in CA-074-treated group compared
to solvent-treated group (p<0.01).
Cytosolic/lysosomal ratio of cathepsin L was
increased 2.21-fold in ischemia group
compared to control group (p<0.001).
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Cytosolic/lysosomal ratio of cathepsin L has
shown a significant reduction in CA-074-
treated group compared to ischemia group and
solvent-treated group (respectively, p<0.01
and p<0.05). There was no difference between
ischemia and solvent-treated groups (p>0.05).
However, there was difference between CA-
074-treated group and control group. So, CA-
074 could not reduce values of
cytosolic/lysosomal ratio of cathepsin L to the
control values (Figure 3 A,B).

Caspase-3 was increased 3.8-fold in ischemia
group compared to control group and this
increase was statistically highly significant
(p<0.001). Similarly, an increase in caspase-3
was also statistically highly significant in
solvent-treated group compared to control
group (p<0.001). While treatment with
CAOQ74 reduced significantly an increase in
caspase-3 in ischemia group (p<0.05), the
same significance was also obtained in a
reduction in solvent-treated group (p<0.05).
Treatment with CA-074 could not reduce
measured value of caspase-3 in ischemia to
the control level (p<0.05)(Figure 4).

Eosinophilic and TUNEL (+) neurons were
commonly observed in ischemic center (core)
area of cerebral cortex rather than the
penumbra strip. These ischemic areas
contained intact neurons. The numbers of
basophilic (intact), eosinophilic (ischemic)
and TUNEL (+) (apoptotic) neurons have
been given in Table 1. The number of living
neurons decreased significantly 24 hours after
permanent middle cerebral artery
occlusion(p<0.001). Similar result was also

*k
0.035

0.030

totaly sulfhydryl group

(nmol/mg protein) 0.025+

0.0204

obtained in brains of rats undergoing solvent
and permanent middle cerebral artery
occlusion (p<0.001).Despite these data,
although the number of living neurons
increased considerably in CA-074-treated
group, this increase was not statistically
significant compared to ischemia group
(p>0.05). Moreover, there was also no
statistical differencecompared to solvent-
treated group (p>0.05). Necrotic neurons with
eosinophilic cytoplasmhave beenshown in
figurein control, ischemia and CA-074-treated
groups(Figure 5 A,B,C,D).

The number of necrotic neurons in infarction
area increased significantly in ischemia group
undergoing middle cerebral artery occlusion
(p<0.001). Although the number of necrotic
neurons decreased considerably in the group
undergoing middle cerebral artery occlusion
and treating with CA-074 compared to
ischemia group, CA-074 did not reduce
significantly the number of necrotic neurons
(p>0.05).

The number of apoptotic neurons; permanent
middle cerebral artery occlusion has caused to
increase significantly the number of apoptotic
neurons in the infarction area of middle
cerebral artery (p<0.001). Treatment with CA-
07 made a statistically significant decrease in
the number of apoptotic neurons in the
infarction area compared to ischemia group
andsolvent-treated group (p<0.05). Apoptotic
neurons; control, ischemia and CA-074-
treated groups have been shown in figure 6
(Figure 6 A, B, C, D).

= ] control
1 1 ischemia
E=3 CA-074

solvent

20 [

0.0154
0.0104
0.0054

0.000

contral

ischemia CA-074 solvent

Figure 1. The measurement of thiol group in cell membrane. While sulfhydryl decreased in ischemia group, CA-074

was inadequate in protecting thiol group. **: p<0.01.
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Figure 2. Lysosomal integrity was found to be decreased in ischemia group. CA-074 has been shown to have a
protective effect on lysosomal integrity. ***: p<.0.001, *:p<0.05.
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Figure 3. A- Cytosolic/lysosomal ratio of cathepsin B. The increase in ischemia was decreased by treatment with CA-
074. ***:p<0.001, **:p<0.01, *:p<0.05. B- Cytosolic/lysosomal ratio of cathepsin L. CA-074 has reduced the
increase in ischemia. ***:p<0.001, **:p<0.01, *:p<0.05.
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Figure 4. Caspase-3 activity. Caspase-3 activity was significantly increased in ischemia group. This increased
activity was found to be inhibited by CA-074. ***:p<0.001, *:p<0.05.
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Figure 5.A- Basophilic (intact) neurons are usually observed in the control group. HXE (Bar 200um).B- It draws
attention that necrotic neurons are numerous and common in ischemia group. HXE (Bar 500um).C- The large
number of necrotic neurons have been shown in high magnification in ischemia group. HXE (Bar 200um).D-
Necrotic cells were partially decreased in the group treated with CA-074. HXE(Bar 200um).

Figure 6.A- The majority of neurons are observed as TUNEL (-) in control group. TUNEL (Bar 100um). B- It draws
attention that apoptotic neurons are numerous and common in ischemia group. TUNEL (Bar 500um). C- Apoptotic
neurons are observed in high magnification in ischemia group. TUNEL (Bar 100um). D- Treatment group. CA-074
are observed to reduce the number of apoptotic neurons compared to ischemia group. TUNEL (Bar 100um).

Table 1. The numbers of intact, necrotic and apoptotic neurons (1600 . *field ). M: Mean, S: Standard.

Control (med) Ischemia (med) + Std. CA074 (med) + Std. DMSO(med) £

+Std. Std Error Error Error Std. Error
Intact neuron 880,0+34,35 183.8+46,32 306,0+32,65 230,0+25,30
Necrotic neuron 14,60+2,040 811,64+62,05 630,0+51,09 744,0450,56
Apoptotic neuron 12,40+1,806 634,2+45,58 472,0450,17 669,8+34,52

(TUNEL +)

4, Discussion

Lysosomes are classically defined as “’suicide
bags’ of cells (9). Today, in the modern
literature, lysosomes are known to have a key
role in cell death with their acidic
endosomal/lysosomal components (10). In

classical information, cell death has been
modeled in two ways; unregulated necrosis
and apoptosis (programmed cell death). The
recent studies have shown that necrosis has a
high regulated mechanism as apoptosis and
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specific check points (11,12). Pyroptosis
which is the most common form of necrosis
requires inflammasome stimulation and
caspase-1 activation (13,14). Necroptosis
which is another form of necrotic cell death
occurs by stimulation of specific receptors
such as TNF alpha in the presence of caspase
inhibitors (15,16). The recent studies have
demonstrated a definition of ‘Lysosome-
mediated necrosis’ which is a different kind of
programmed cell necrosis (17,18). Although
necrosis and apoptosis have different
mechanisms or pathways, they are eventually
multifactorial and regulated cascade systems.
Acidic  endosomal/lysosomal  hydrolases
especially cathepsins are key molecules in cell
death.

Cathepsin B and L are lysosomal cysteine
proteases which are present in all mammalian
cells and well-defined. The main role of
cathepsin B and L is intracellular protein
degradation/turnover, antigen presentation,
proenzyme activation, hormone maturation
and epidermal hemostasis (19,20). The
disruption of the Ilysosomal membrane
integrity causes the release of cathepsins B
and L into the cytosol, this situation leads the
activation of different mechanisms resulting
in necrosis. Both histological expression and
enzymatic activation of cathepsin B and L
have been shown after transient global and
focal cerebral ischemia and this was
consistent with the neuronal cell death
(8,21,22,23,24). CA-074 was developed by
Towatari as a specific cathepsin B inhibitor
and it prevented delayed cell death observed

in pyramidal cells in transient global
ischemia, this situation has shown that
cathepsin inhibitors can be used in

pharmacological treatment of stroke (25).

In our study, cathepsin B and cathepsin L
have increased at least two fold in the cerebral
infarction area formed in middle cerebral
artery feeding area. CA-074 which is known
as specific cathepsin B inhibit6ér has reduced
significantly the increase of cathepsin L
besides cathepsin B. This observation is also
supported with the inhibitory effect of the
drug on loss of lysosomal integrity which is
the inhibition of calpain-induced lysosomal

rupture and the release of cathepsins B and L
into the cytosol.

In our study, CA-074 has prevented the
apoptotic cell death: it inhibits also e caspase-
3 activity besides the inhibition of cathepsin B
and L, this situation shows that CA-074 is
effective on apoptotic neuronal death. The
activation of calpains causes apoptotic
neuronal death by triggering directly caspase
activation in traumatic or ischemic cerebral
damage (26,27). In addition, cathepsins
which are released from lysosome having a
permeable or ruptured membrane also cause
the activation of caspases: Benchoua et al.
have shown that the release of cathepsin B
caused the activation of caspase-11 and
caspase-1 in the early period in infarct tissue
formed depending on permanent middle
cerebral artery occlusion in mice (5). This
situation suggests that cathepsins may play a
role in apoptotic cell death and it is called
caspase-dependent apoptotic death pathway.
While calpain activation causes necrotic and
apoptotic neuronal death, caspase activation is
only held responsible for apoptotic neuronal
death. The interaction of cathepsins and Bcl-2
family proteins with a proapoptotic function
also causes apoptotic death of neuronswith
mitochondrial ~ pathway by  releasing
cytochrome ¢ and apoptosis inducing factor

(AIF) and “soluble intermembrane
mitochondrial proteins (SIMPs)” in the
mitochondria (28). In our study, the

inhibition of release of cathepsin B and L by
CA-074 could suppress mitochondrial
apoptosis pathway. Moreover, AIF has been
shown to cause caspase-independent cell
death in ischemia (29). For example, nitric
oxide can directly make apoptotic death by
causing mitochondrial dysfunctionand
translocating AIF from mitochondria to
nucleus in developing oligodendrocytes (30).
In recent times, calpain | activation was
shown to cause the release of AIF in ischemic
neuronal damage (31). However, in our
study, CA-074 is unlikely to make its anti-
apoptotic effect with caspase-independent
pathway.

In our study, both quantitative and
histological data have shown that necrotic
death has occurred more than apoptotic death.
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Treatment with CA-074 before ischemia has
failed to achieve a significant increase in the
number of living neurons. The blood flow has
dropped below the critical level in the middle
cerebral artery area with permanent middle
cerebral artery occlusion, this situation has
caused discontinuation of feeders and energy
depletion, irreversible necrotic death. In
studied performed, threshold of cerebral blood
flow has been reported to beas 4.8-8.4 ml/100
g tissue per minute in ischemic core area and
as 14.1-35.0 ml / 100 g tissue per minute in
the penumbra (32). This situation also
explains why the drug is ineffective on
necrotic death. In transient ischemic models,
although CA-074 has been reported to reduce
cell death especially on hippocampal
pyramidal neurons (33,34), data is not
available on our hands whether it reduces
infarction area. Moreover, it has been reported
that penumbra region has formed a narrow
space compared to ischemic core area in
middle cerebral artery infarction in people, it
is not determinative for results of treatment,
the primary determinant isthe response of
central area of the regionto treatment (35).
Although the effective dose of the drug has
been reported to be as 4 mg/kg, we believe
that it should be tried in high doses. In
addition, it has been demonstrated in recent
studies that CA-074 Me which is a methyl
ester derivative of CA-074 is a more potent
inhibitor. This drug could be used in this
study, this could be our missing aspect.
Therefore, similar studies are needed to be
repeated with different doses and derivatives
in similar models.
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Evaluation of Serum Lipid Levels in Patients Using Carbamazepine
Karbamazepin Kullanan Hastalarda Serum Lipid Diizeylerinin Degerlendirilmesi
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Abstract: Epilepsy is a neurological disease that requires long-term drug therapy. Carbamazepine (CBZ) is a drug that is effective
in partial seizures, including complex partial seizures, and tonic-clonic seizures. It was aimed to evaluate the effect on serum lipid
profile in patients who used CBZ. Medical biochemistry laboratory data between January and December 2021 were analyzed
retrospectively. Patients (n=59) who used monotherapy and at least 2 years of CBZ were included in the study. Patients under 18
years of age were not included. In the control group, 34 healthy people with normal blood parameters, who applied to outpatient
clinics for different reasons at the same age, and did not have a disease that would affect the lipid profile, were selected. The mean
age of the patients was 36 +8 years. LDL-cholesterol levels were found to be higher in patients treated with carbamazepine
compared to the control group (p<0.05). There was no significant difference in serum triglyceride (TG), and HDL-cholesterol levels
in the patient and control groups (p>0.05). There was no gender difference in the effect of carbamazepine on LDL-cholesterol
(p>0.05). High serum LDL-cholesterol levels cause atherosclerosis and coronary artery disease. The lipid profile of carbamazepine,
which is used regularly at the therapeutic level, changes. Due to the association of high LDL-cholesterol levels with atherosclerosis,
it is important to monitor lipid levels in patients using CBZ, especially considering the long duration of use of this pharmacotherapy.
Keywords: Carbamazepine, cholesterol/blood, lipid/blood, LDL-cholesterol, HDL-cholesterol

Ozet: Epilepsi, uzun siireli ilag tedavisi gerektiren nérolojik bir hastahktir. Karbamazepin (CBZ), kompleks parsiyel nobetler dahil
parsiyel nobetlerde ve tonik-klonik nobetlerde etkili olan bir ilagtir. Bu ¢alismada, karbamazepin kullanan hastalarda serum lipid
profili tizerine etkisinin degerlendirilmesi amaglandi. Ocak-Aralik 2021 tarihleri arasindaki tibbi biyokimya laboratuvar verileri
geriye doniik olarak analiz edildi. Calismaya monoterapi ve en az 2 yil CBZ kullanan hastalar (n=59) dahil edildi. 18 yas alt:
hastalar dislandi. Kontrol grubu olarak kan parametreleri normal, farkli nedenlerle polikliniklere bagvuran, ayni yasta, lipid profilini
etkileyecek bir hastaligi olmayan 34 saglikli kisi secildi. Hastalarin yas ortalamasi 36+8 idi. Karbamazepin ile tedavi edilen
hastalarda kontrol grubuna gore LDL-kolesterol diizeyleri daha yiiksek bulundu (p<0,05). Hasta ve kontrol gruplari arasinda
trigliserit (TG) ve HDL-kolesterol diizeyleri arasinda anlamli fark yoktu (p>0,05). Karbamazepinin LDL-kolesterol iizerindeki
etkisinde cinsiyet fark: yoktu (p>0.05). Yiiksek serum LDL-kolesterol seviyeleri kesinlikle ateroskleroz ve koroner arter hastaligina
neden olmaktadir. Terapotik diizeyde diizenli olarak kullanilan karbamazepinin lipid profili degismektedir. Yiiksek LDL-kolesterol
diizeylerinin ateroskleroz ile iligkisi nedeniyle, 6zellikle bu farmakoterapinin uzun siireli kullanimi géz 6niine alindiginda, CBZ
kullanan hastalarda lipid diizeylerinin izlenmesi énemlidir.

Anahtar Kelimeler: Karbamazepin, kolesterol/kan, lipid/kan, LDL-kolesterol, HDL-kolesterol.
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1. Introduction

Epilepsy is a common serious neurological
disorder characterized by recurrent seizures
that can occur at any age, race, and social
class. Epilepsy begins after birth and affects
the entire age range, and has many causes,
with many different seizure types and
identifiable syndromes. Different studies have
been conducted on the prevalence of epilepsy
in our country, and it can be said to be
approximately 7-10 per thousand (1, 2).

Carbamazepine is a drug that is effective in
partial seizures, including complex partial
seizures, and tonic-clonic seizures. After
absorption from the gastrointestinal tract, it is
metabolized in the liver by the cytochrome P-
450 enzyme system. Antiepileptic drugs are
important in preventing seizures. Depending
on the type of epileptic seizure, the duration
of treatment may last four to five years,
sometimes for a lifetime. The side effects of
the use of antiepileptic drugs vary. In addition
to its early side effects, behavioral, memory,
hormonal, and hematological side effects can
be observed in long-term use. Although it is
thought that deaths from cardiovascular
diseases are more common in epileptic
patients compared to the general population
and that this situation is not directly related to
the use of antiepileptic drugs, the cause is still
unknown (3, 4).

Atherosclerosis is the most common cause of
death in developed countries; it causes serious
mortality and morbidity by causing diseases
such as cerebrovascular disease, coronary
heart disease, and peripheral artery occlusion
(5). The World Health Organization has
reported that atherosclerosis will be the first
cause of mortality worldwide shortly.
Although clinical signs of atherosclerosis are
not typically seen until the sixth decade of
life, many risk factors for coronary artery
disease and stroke facilitate the development
of atherosclerosis in the early stages of life
(6). The relationship between serum lipid and
lipoprotein concentrations and atherosclerosis
is known. It has been shown that drugs used
for a long time can affect serum lipid surfaces
in different ways (7).

2. Materials and Methods
2.1. Study design

All the methods in the study were approved
by the Non-Interventional Clinical Research
Ethical Committee of Eskisehir Osmangazi
University (Date: 15/02/2022 #14). The study
was carried out by the statement of the
Helsinki Declaration.

Patients over the age of 18 years who were
admitted to the neurology outpatient clinic
with a diagnosis of epilepsy between January
and December 2021 were included in the
study. Laboratory data of the patients were
retrospectively analyzed. Serum
carbamazepine levels of 72 patients were
measured between these dates. Patients (n=59)
who were on monotherapy and CBZ for at
least 2 years were included in the study.
Patients with chronic diseases other than
epilepsy, pregnant and lactating women, and
patients who reported chronic alcohol
consumption were excluded.

All these data were obtained from hospital
automation records. The control group was
composed of 34 healthy individuals who
applied to the outpatient clinics for control or
administrative reasons, did not have any
disease that would affect their lipid profile,
had normal blood parameters (blood serum
glucose, liver function tests, and serum
creatinine within normal limits) and were the
same age as the patient group.

Serum carbamazepine was measured with the
Chemiluminescence Microparticle
Immunoassay (CMIA) method. The serum
lipid panels  (HDL-cholesterol, and
triglyceride) of the patients and controls were
studied using the colorimetric, Endpoint
Reaction. LDL-cholesterol levels were
determined by using the Friedewald Formula
(LDL-cholesterol = (Total cholesterol - HDL-
cholesterol) - TG/5) if the triglyceride level
was below 400 mg/dL and by direct LDL-
cholesterol measurement by using the
colorimetric method if the triglyceride level
was above 400 mg/dL. Architect C8200
Integrated System (Clinical Chemistry and
Immunoassay Analyzer, Abbott Diagnostics,
USA) device was used for all these analyses.
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2.2. Statistical analysis

Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to determine the distribution.
Parameters that showed normal distribution
were expressed as mean + standard deviation
(SD), and those that did not were expressed as
median (25-75 percentile). While evaluating
the study data, the Independent Sample T test
was used for two-group comparisons of
normally distributed parameters, and the
Mann-Whitney U test was used for two-group
comparisons of non-normally distributed
parameters. Statistical analysis was performed
using Statistical Package for Social Sciences
(SPSS) 21. If P<0.05, the difference between
the means was considered significant.

3. Results

A total of 59 patients, 24 males, and 35

years for male patients. The epilepsy duration
of the patients included in the study was a
minimum of 2 years and a maximum of 23
years. The mean duration of CBZ use was
8.12 + 4.8 years. CBZ blood levels ranged
between 1.39 and 15.6 pg/ml. The duration of
antiepileptic use and drug blood levels of the
CBZ group are presented in Table 1.

The control group consisted of 17 females and
17 males. The mean age of the control group
was 36 years. There was no significant
difference between the groups in terms of
gender and age (p>0.05).

HDL-cholesterol, triglyceride, and LDL-
cholesterol levels of the patient and control
groups were compared. The mean values of
HDL-cholesterol, LDL-cholesterol, and TG in
the patient and control groups are presented in
Table 1. Mean + SD, median, and percentile

females, were included in the study. The mean  valyes are presented in  Table 1.
age of female patients was 36 years and 37
Table 1. Demographic and clinical parameters of the epilepsy patient and control groups.
Parameters Control Patients p-value
Age (year) 36 368 >0.05*
Gender (n) >0.05**
Female 17 35
Male 17 24
Duration of using carbamazepine (year) none 8,12+4.8
Carbamazepine drug level (pg/ml) none 6,05 +4,32
LDL-cholesterol (mg/dL) 101 125 <0.05%*
(Percentile 25 — 75) (101 £26) (125+42) '
HDL-cholesterol (mg/dL) 53 54 >0.05*
(Percentile 25 — 75) (40 — 66) (40 — 65) '
TG (mg/dL) 119 143 20,05
(Percentile 25 — 75) (75-133) (107 — 165) '

Values are mean + SD, significance was defined as P < 0.05. *Independent Sample T test

**Mann Whitney U
4. Discussion

Epilepsy is a disease that often requires
lifelong medication. Long-term use of
medication is associated with serious potential
side effects. It has been known for many years
that dyslipidemia is an important risk factor
for atherosclerosis. LDL-cholesterol plays an
important role in the atherosclerotic process
by increasing endothelial permeability,

increasing the formation of foam cells, and
increasing the retention of lipoproteins in
blood vessels (8). In addition, one of the side
effects caused by the use of antiepileptics is
increased oxidative stress. The cell structure is
damaged as a result of chemical reactions of
high amounts of free radicals with cell
membrane lipids, proteins, and nucleic acids.
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As in many diseases, it can be said that
atherosclerosis is caused by increased
oxidative stress (9). In the literature, there are
controversial results of CBZ use on serum
lipids. Chuang et al. reported that long-term
CBZ and other antiepileptic treatments altered
vascular risk factors due to increased serum
lipid levels (10).

In a study conducted by Deniz et al. in 2011,
LDL-cholesterol levels were found to be
significantly higher, whereas no difference
was observed in HDL-cholesterol levels (11).
In a study conducted by Tekgiil et al. on
newly diagnosed epilepsy patients, no
significant change was found in the lipid
profile of patients receiving valproate,
phenobarbital, and carbamazepine
monotherapy before and 2 vyears after
treatment in any group (12). On the contrary,
El-Farahaty et al. observed an increase in
LDL-cholesterol, and HDL-cholesterol levels
in patients using CBZ, but found no
significant change in TG (13). In another
study published by Biiylikgdl in 2020 LDL-
cholesterol levels were found to be
significantly lower in patients using CBZ
compared to the control group (14).

Isojarvi et al. reported that serum HDL-
cholesterol concentrations increased after 2
months of carbamazepine treatment, while
serum LDL-cholesterol and triglyceride
concentrations increased transiently in the
first year of the drug. In the study, the
increase in serum total cholesterol levels was
associated with an increase in serum Y-
glutamyltransferase concentrations (15). In a
study conducted by Demircioglu et al. in

children, LDL-cholesterol, and HDL-
cholesterol levels were found to be
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Predicting Cardiovascular Risk in Prediabetes Status: The Role of Atherogenic Plasma Index in
Individuals with Impaired Fasting Glucose
Prediyabet Durumunda Kardiyovaskiiler Riskin Ongériilmesi: Bozulmus A¢lik Glukozu olan
Bireylerde Aterojenik Plazma indeksinin Rolii
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Abstract: Atherogenic plasma index (API) is a relatively new index used in the general population for predicting the risk of
cardiovascular disease. High fasting plasma glucose (FPG) levels have been shown to be associated with diabetes mellitus and
metabolic syndrome, and API. However, no study has been conducted on the relationship between impaired fasting glucose
identified using fasting and 2-hour plasma glucose in the oral glucose tolerance test, hemoglobin Alc (HbAlc) levels, and API. API
was calculated using the logarithm of the molar ratio of triglycerides to high-density lipoprotein cholesterol. The relationship
between glucose metabolism parameters with diabetes status and API was analyzed. The frequency of prediabetes and diabetes in
the study participants was 35.3% (n=58) and 25.3% (n=40), respectively. 40 individuals were identified as Type 2 diabetes (fasting
glucose >125 mg/dl, OGTT 2nd hour >200 mg/dl), 58 as impaired fasting glucose (IFG) prediabetes (fasting glucose: 100-125
mg/dl, OGTT 2nd hour <140mg/dl), and 66 individuals as a non-diabetic control group (glucose <100 mg/dL). 28.1% of
participants were in the low-risk group (AP1<0.11), 18.2% were in the medium-risk group (API 0.11-0.21), and 53.6% were in the
high-risk group (API1>0.21). High API (high-risk group) was found to be significantly associated with prediabetes and diabetes
status. APl was also significantly associated with HbAlc, FPG, and 2-hour plasma glucose levels in the OGTT. AIP was
significantly associated with the param—eters of diabetes and prediabetes. Simple calculations made from fasting lipid panel results
can be provide more information in assessing the risk of cardiovascular disease with IFG patients in prediabetes status.

Keywords: Atherogenic Plasma Index, Prediabetes, Diabetes Mellitus, Dyslipidemia

Ozet: Aterojenik plazma indeksi (API), kardiyovaskiiler hastahik riskini tahmin etmek igin kullamlan nispeten yeni bir indekstir.
API’nin metabolik sendrom, yiiksek aclik plazma glukoz (FPG) ve diabetes mellitus ile iliskili oldugu gosterilmistir. Bununla
birlikte, aghik plazma glukozu oral glukoz tolerans testi (OGTT) 2. saat plazma glukozu ve hemoglobin Alc (HbAlc) kombinasyon
testleri kullanilarak API ile bozulmus aglik glukozu arasindaki iliskiyi arastiran bir calisma yapilmamusgtir. API, trigliseritin yiiksek
yogunluklu lipoprotein kolesterole molar oranmin logaritmasini igeren formiil kullanilarak hesaplandi. Glikoz metabolizmasi
parametreleri ve saptanan diyabet durumlari ile APl arasindaki iliski analiz edildi.: Calisma katilimcilan arasinda prediyabet ve
diyabet siklig1 sirasiyla %35,3 (n=58) ve %25,3 (n=40) idi. Katilmcilarin %28,1°1 diisiik risk grubunda (AP1<0,11), %18,2’si orta
risk grubunda (API 0,11-0,21) ve %53,6’s1 yiiksek risk grubunda (API>0,21) idi. Yiiksek AIP (yiiksek risk grubu), prediyabet ve
diyabet ile 6nemli 6lgiide iliskiliydi. HbAlc, FPG ve OGTT 2.saat plazma glukoz seviyeleri ile APl ¢nemli dlgtide iliskiliydi. AlP,
bozulmus aglik glukozu ve metabolik sendrom parametreleri ile 6nemli 6l¢tide iliskiliydi. API gibi lipid panelli basit hesaplamalar,
prediyabet ve diyabetli hastalarda kardiyovaskiiler hastalik riskini degerlendirmek i¢in bilgi saglayabilir.
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Association of Impaired Fasting Glucose and API

1. Introduction

Prediabetes is a metabolic condition
characterized by blood glucose levels that are
higher than normal but not yet high enough to
be classified as diabetes. It has been shown
that prediabetes is associated with increased
cardiovascular risk and mortality (1,2). In
prediabetic patients, the rate of developing
diabetes is stated to be 70% in some
publications. Therefore, early diagnosis
increases the clinical importance of the
disease by preventing the development of
diabetes and  diabetes-related  clinical
complications. The American Diabetes
Association (ADA) has defined impaired
fasting glucose (IFG) and impaired glucose
tolerance (IGT). Since 2005, ADA has been
using the term prediabetes for IFG and IGT
(3,4). At the time of type 2 diabetes diagnosis,
10-20% of patients have complications. This
situation should lead us to think that
prediabetes is not a silent stage but harbors the
health risks carried by diabetes. This period
leads to a series of problems for the
development of both microvascular and
macrovascular diseases.

Atherogenic Plasma Index (API) is defined as
an indicator used to assess low-density
lipoprotein  (LDL) particles and plasma
atherogenicity, calculated with the formula of
the base-10 logarithm of the ratio of plasma
triglycerides (TG) to high-density lipoprotein
(HDL). Current studies have shown that API
not only reflects the real relationship between
protective and atherogenic lipoproteins but
also has emerged as a strong indicator of
atherosclerosis and cardiovascular disease
(CVD) (5,6). Looking at the current literature,
it is emphasized that API is a strong and
reliable biomarker for predicting CVD risk for
individuals  with  metabolic  syndrome,
hypertension and DM. API is therefore
indicated as an indicator of LDL particle size
not determined by the normal lipid profile (7-
9). According to our extensive literature
review, no study has been conducted
evaluating  the  relationship  between
individuals with impaired fasting glucose
identified by fasting plasma glucose, oral
glucose tolerance test (OGTT), and HbAlc,
and APlL. We aimed to evaluate the
relationship between API and those with

impaired fasting glucose among prediabetic
individuals.

2. Materials and Methods

The study was conducted after obtaining
ethical approval from Tokat Gaziosmanpasa
University Clinical Researches Ethics
Committee (Date: 08.06.2023, Decision No:
23-KAEK-192). All study procedures were

conducted complying with the ethical
guidelines and principles stated in the
Declaration of Helsinki. Patients who

presented to our internal medicine outpatient
clinic with new diagnosed of T2DM and IFG
between 01.01.2023 and 01.07.2023, who
were screened on FPG, 75 gr OGTT and
Hbalc levels evaluated retrospectively.

Participants were categorized into three
groups with fasting plasma glucose, 75g oral
glucose tolerance test (OGTT) 2-hour plasma
glucose values and Hbalc levels based on the
American Diabetes Association diagnostic
criteria for diabetes, prediabetes and non-
diabetic status. individuals aged 18-77 years,
who had not used antidiabetic treatment
before were included in the study. Among the
groups, 40 individuals had Type 2 diabetes
(fasting plasma glucose >125 mg/dL, OGTT
2-hour >200 mg/dL), 58 individuals had
impaired fasting plasma glucose (IFG)
(fasting plasma glucose: 100-125 mg/dL,
OGTT 2-hour <140 mg/dL) indicating
prediabetes, and 66 individuals without
diabetes were designated as the non-diabetic
control group (glucose <100 mg/dL). The
medical histories of all participants were
collected, and systemic physical examinations
were performed. Individuals with heart
failure, acute and chronic kidney disease,
chronic  liver disease, hypothyroidism,
hyperthyroidism, use of antihyperlipidemic
drugs, steroids, omega-3, vitamin D, vitamin
E, and acute infectious diseases were
excluded from the study. Blood samples were
taken from the antecubital vein after an 8-10
hour fasting period to determine biochemical
and hemogram levels. 75 g OGTT was
applied to individuals whose fasting plasma
glucose measurement was found to be above
100mg/dl. The OGTT was conducted using a
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solution prepared by dissolving 75 grams of
glucose in 200 ml of water after an 8-12 hour
fasting period. Individuals were instructed to
remain as still as possible and refrain from
eating, drinking, and smoking during the test.
The test was concluded by collecting a venous
plasma sample for glucose measurement at the
2-hour mark after ingestion of the solution.
According to AIP results and regarding
previous literature reports subjects were
grouped into three groups: low (<0.11),
intermediate  (0.11-0.21) and increased
(>0.21) risk (7-9). Atherogenic plasma index
(API) and body mass index were calculated
with the formulas given below:

BMI: weight (kg) divided by the square of
height (m?)

API: Logy [TG/HDL-C]
Statistical Analysis

Statistical analysis was conducted using IBM
SPSS (Statistical Package for the Social
Sciences) version 25.0 software (IBM Corp.,
Armonk, NY, USA). Descriptive statistics
including mean (p), standard deviation (SD),
median, and lower quartile values were
calculated for continuous variables. In cases
of non-homogeneous distribution, median
values were considered to account for the
potential impact of distribution skewness.
Categorical data were presented as
percentages. Non-parametric analysis methods
were employed for tests of significance
involving continuous variables, considering
sample sizes and distribution characteristics.
Specifically, for comparing independent
groups, the Mann-Whitney U test was utilized
for groups of two, while the Kruskal-Wallis
analysis of variance was applied for groups
with more than two categories. Pearson and
Spearman tests were chosen appropriately for
significance testing of categorical variables.
For normally distributed variables, Student's t-
test was employed for pairwise comparisons,
while for variables with non-normal
distribution, the Mann-Whitney U test was
used. The chi-square test was used to assess
statistical significant differences between
categorical variables. The obtained results
were subjected to statistical evaluation at a

95% confidence interval with a significance
level of p < 0.05.

3. Results

A total of 164 individuals with screened
diabetes status, 127 (77.4%) female and 37
(22.6%) male, with an overall mean age of
41.01 (SD £12.21, ranging from 18-77) years
were enrolled in the study. The study was
conducted on three groups: 40 (24.3%) newly
diagnosed Type 2 diabetes, 58 (35.3%)
prediabetes with IFG and 66 (40.2%)
nondiabetic control group evaluated at the
Internal  Medicine  Clinic  of  Tokat
Gaziosmanpasa University Hospital between
January 1 and July 1 2023. When focusing on
the main subject of the study the Atherogenic
Plasma Index (API), the minimum, maximum
and mean values were found to be -0.41, 1.11
and 0.33+£0.33 mmol/L respectively for all
participants.

Comparing clinical and biochemical findings
among the three study groups (diabetes,
prediabetes, and nondiabetic  control),
statistically significant differences (p<0.01)
were observed in terms of BMI, API, total
cholesterol, triglycerides, HDL-C, LDL-C,
fasting plasma glucose, HbAlc, creatinine and
GFR (Glomerular Filtration Rate) values.
Specifically in the diabetes group, the highest
values were observed for BMI, API, total
cholesterol, triglycerides, LDL-C, glucose,
HbA1lc and creatinine, while the non-diabetic
healthy control group had the lowest averages
for these parameters. Conversely, the mean
HDL and GFR values were lowest in the
diabetes group and highest in the control
group. No significant differences were
observed in AST, ALT and hemoglobin
values across the three study groups. When
evaluating only the diabetic and prediabetic
groups (Table 2), significant differences
(p<0.01) were noted for API, TG, LDL-C,
fasting plasma glucose, OGTT 2nd hour
plasma glucose and HbAlc, which were
higher in the diabetic group. Total cholesterol
and creatinine values were also significantly
(p<0.05) higher in the diabetic group, while
GFR values were significantly lower. In Table
3, participants were categorized into risk
groups based on API, irrespective of diabetes
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status. The distribution showed that 28.1%
(n=47) were in the low-risk group (API
<0.11), 18.2% (n=30) intermediate-risk group
(API=0.11 - 0.21), and 53.6% (n=88) were in
the high-risk group (APl >0.21). Significant
differences (p<0.01) were observed among
API risk groups concerning age, BMI, API,
total cholesterol, triglycerides, LDL-C, HDL-
C, fasting plasma glucose, HbAlc, creatinine
and GFR values. A significant difference
(p<0.05) was observed in ALT values. The
means of age, BMI, API, total cholesterol,
triglycerides, LDL-C, fasting plasma glucose,
HbAlc, creatinine and AST values were
highest in the high-risk group, while HDL
values were lowest in the high-risk group.

Table 4 presents diabetes status and rates
according to API risk groups. High API risk

status (APl >0.21) was significantly
associated  with  diabetic  individuals
(p<0.001). The likelihood of prediabetic
individuals being in the high API risk group
was higher compared to nondiabetic
individuals (32.7% vs. 22.8%, p<0.04).
Similarly, diabetic individuals had a higher
likelihood of being in the high API risk group
compared to prediabetic individuals (57.4%
vs. 32.7%, p=0.002). As shown in Table 5,
API was significantly correlated with HbAlc
levels, fasting plasma glucose, and OGTT 2nd
hour plasma glucose levels. According to the
diagnostic diabetes test parameters, APl was
positively strong correlated with HbAlc.
Compared to Hbalc, fasting plasma glucose
and OGTT 2nd hour plasma glucose were
statistically significant smaller positively
correlated with API.

Table 1. Comparison of clinical and biochemical findings of the diabetic, prediabetic and non-diabetic

control group

Mean£SD
Diabetic Prediabetic (IFG)  Non-diabetic p
(n=40) (n=58) (Control)
(n=66)

Age (Years) 50.98+10.24 42.03£11.62 34.06+9.03 0.0001**
BMI (kg/m2) 30.80+4.63 31.6+7.56 25.64+5.86 0.0001**
API (mmol/L) 0.63+0.28 0.40+0.30 0.09+0.20 0.0001*
Total Cholesterol (mg/dL) 209.75+42.74 189.55+43.30 171.62+36.81 0.0001*
Triglycerides (mg/dL) 228.83+130.48 143.66+92.80 75.18+29.79 0.0001**
HDL-C (mg/dL) 46.93+9.05 49.05+12.18 57.13+11.07 0.0001*
LDL-C (mg/dL) 132.30+28.56 112.93+29.25 98.27+27.90 0.0001*
FPG (mg/dL) 162.63+66.84 106.00+6.59 90.79+4.49 0.0001**
HbAlc (%) 8.15+2.03 5.78+0.41 5.31£0.33 0.0001**
Creatinine (mg/dL) 0.76+0.34 0.66+0.16 0.70+0.17 0.090**
GFR (ml/dk) 98.854+25.77 109.96+16.66 121.19+11.49 0.0001**
AST (IU/L) 20.70+£7.09 19.21+5.94 18.2945.69 0.150**
ALT (1U/L) 21.65+12.11 19.31£8.31 17.68+10.52 0.157**
Hemoglobin (g/dL) 13.35+1.46 13.37+1.40 12.78+1.74 0.072*

* Student's t-Test

** Mann Whitney U test

BMI: Body Mass Index HbAlc: Glycated Hemoglobin FPG: Fasting Plasma Glucose IFG: Impaired Fasting Glucose LDL-C: Low-
density lipoprotein cholesterol HDL-C: High-density lipoprotein cholesterol ALT: Alanine aminotransferase AST: Aspartate
transaminase BMI: Body Mass Index API: Atherogenic Plasma Index GFR: Glomeruler Filtration Rate
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Table 2. Comparison of clinical and biochemical findings of the diabetic and prediabetic group

Mean+Sd

Diabetic Prediabetic (IFG) P

(n=40) (n=58)
Age (Years) 50.98+10.24 42.03£11.62 0.0001**
BMI (kg/m2) 30.80+4.63 31.6+7.56 0.543**
API(mmol/L) 0.63£0.28 0.40+0.30 0.0001*
Total Cholesterol (mg/dL) 209.75+42.74 189.55+43.30 0.025*
Triglycerides (mg/dL) 228.83+130.48 143.66+92.80 0.0001**
HDL-C (mg/dL) 46.93+9.05 49.05+12.18 0.351*
LDL-C (mg/dL) 132.304+28.56 112.93429.25 0.002*
FPG (mg/dL) 162.63+66.84 106.00+6.59 0.0001**
OGTT 2™ Hour PG (mg/dl) 216.56+71.42 132.34+7.13 0.001**
HbAlc (%) 8.15+2.03 5.78+0.41 0.0001**
Creatinine (mg/dL) 0.76+0.34 0.66+0.16 0.060**
GFR (ml/dk) 98.85+25.77 109.96+16.66 0.011**
AST (1U/L) 20.70+7.09 19.21+5.94 0.262**
ALT (IU/L) 21.65+12.11 19.3148.31 0.259**
Hemoglobin (g/dL) 13.3541.46 13.37+1.40 0.948*

* Student's t-Test
** Mann Whitney U test

BMI: Body Mass Index HbAlc: Glycated Hemoglobin LDL-C: Low-density lipoprotein cholesterol HDL-C: High-density
lipoprotein cholesterol FPG: Fasting Plasma Glucose IFG: Impaired Fasting Glucose OGTT 2™ Hour PG: Oral Glucose Tolerans
Test 2" Hour Plasma Glucose ALT: Alanine aminotransferase AST: Aspartate transaminase BMI: Body Mass Index API:
Atherogenic Plasma Index GFR: Glomeruler Filtration Rate

Table 3. Comparison of clinical and biochemical findings according to atherogenic plasma index risk
groups

Me?n:I:Sd

Low Risk Intermediate Risk  High Risk p

(AP1<0,11) (API1=0,11-0,21) (API >0,21)

(n=46) (n=30) (n=88)
Age (Years) 34.57+1.44 39.00£2.65 45.06+1.16 0.0001*
BMI (kg/m2) 25.42+0.84 27.41£0.96 31.44+0.73 0.0001**
API(mmol/L) -0.02+0.01 0.15+0.02 0.58+0.02 0.0001**
Total Cholesterol (mg/dL) 169.67+5.29 169.20+6.86 202.61+4.55 0.0001*
Triglycerides (mg/dL) 59.24+2.12 77.774£3.25 197.60+11.87 0.0001*
HDL-C (mg/dL) 61.94+1.50 53.52+1.90 45.89+0.96 0.0001*
LDL -C(mg/dL) 97.30+4.02 97.77£5.20 124.08+3.11 0.0001*
FPG (mg/dL) 99.30+3.61 103.28+7.96 124.03+4.40 0.004**
HbAlc (%) 5.58+0.12 5.62+0.21 6.66+0.17 0.0001**
Creatinine (mg/dL) 0.66+0.18 0.63+0.08 0.73+0.24 0.017**
GFR (ml/dk) 120.49+1.88 114.86+2.63 106.15+£2.37 0.0001**
AST (IU/L) 17.67+0.69 19.90+1.64 19.76+0.59 0.141**
ALT (1U/L) 16.13£1.04 19.20+2.67 20.85+1.02 0.041**
Hemoglobin (g/dL) 12.84+0.23 12.84+0.22 13.38+0.17 0.093*

* Student's t-Test
** Mann Whitney U test

BMI: Body Mass Index HbAlc: Glycated Hemoglobin FPG: Fasting Plasma Glucose LDL-C: Low-density lipoprotein cholesterol HDL-C: High-
density lipoprotein cholesterol ALT: Alanine aminotransferase AST: Aspartate transaminase BMI: Body Mass Index API: Atherogenic Plasma Index

GFR: Glomeruler Filtration Rate

Table 4. Distribution of groups according to diabetes status and API risk groups
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Low Risk Intermediate Risk High Risk (APl >0.21)
Parameters (AP1<0.11) (n=46) (API=0.11-0.21) (n=30) (n=88)
Non-diabetic Group (n=66) n(%) 43 (65.1%) 8 (12.1%) 15 (22.8%)

Prediabetic Group (n=58) n(%) 28 (48.3%)

Diabetic Group (n=40) n(%) 12 (32.6%)

11 (18.0%) 19 (32.7%)

5 (13.0%) 23 (57.4%)

Chi-Square test (p<0.001),

API: Atherogenic Plasma Index

Table 5. Bivariate correlation results between API and diagnostic diabetes test parameters in all

participants

Parameters Correlation Coefficient p

HbALc (%) 0.320 <0.001*
FPG (mg/dL) 0.249 <0.001*
OGTT 2nd hour PG (mg/dL) 0.236 <0.001**

* Pearson correlation
**Spearman's rho

HbAlc: Glycated Hemoglobin FPG: Fasting Plasma GlucoseOGTT 2™ Hour PG: Oral Glucose Tolerans Test 2™ Hour Plasma

Glucose

4. Discussion

Exposure to chronic hyperglycemia in
diabetic patients may result in macrovascular
complications, but data on the risk of
prediabetic levels of hyperglycemia and the
possibility of macrovascular disease are
limited. Since high blood glucose has been
identified as a direct or indirect cause of
atherosclerosis or clinical cardiovascular
disease, prediabetes may also be a risk factor
for macrovascular disease.Diabetic
dyslipidemia is one of the most important
associated metabolic features of diabetes that
is closely related to macrovascular
complications.(10) Diabetic dyslipidemia is
typically characterized by elevated plasma
triglyceride and low-density lipoprotein levels
and low plasma high-density lipoprotein
levels.(11) The reason for including patients
with IFG in our study is that IFG has an
isolated first phase insulin secretion defect
(early phase), whereas IGT (Impaired Glucose
Tolerance) is associated with both first (late
phase) and second phase secretion defects.
We aimed to investigate the relationship
between PAI and the identification of

individuals with IFG, a prediabetic condition
in which only early phase insulin secretion is
impaired.

According to the National Diabetes Statistics
Report  published by the Diabetes
Collaboration Society in 2014, 37% of the US
population is prediabetic.(12) According to
the 2005-2006 data of the North American
Cohort (NHANES), 34.62% of the population
is prediabetic, 19.4% has impaired fasting
glucose (IPG), 5.4% has impaired glucose
tolerance (IGT) and 9.8% has a combination
of these two statuses.(13) In the TURDEP 2
study conducted in our country, the
prevalence of prediabetes increased to 30.4%
when APG and OGTT were analyzed
together.(14,15) The reason we selected
patients with IFG in our study is that IFG is
the earliest diagnosed, first recognized and
increasingly prevalent prediabetic condition.
Currently, the diagnostic methods used to
determine prediabetes have a diagnostic
accuracy of around 50%. (16) In one study,
combined tests were evaluated in order to
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improve the diagnosticity of the used tests and
from lowest to highest diagnosticity, OGTT-
FPG, OGTT AlC, FPG-ALC and FPG-
OGTT-A1C combinations were ranked.(17)
In our study, we used a combination of OGTT
and AL1C in addition to FPG for diagnostic
sensitivity to detect prediabetic with impaired
fasting glucose. When we evaluated the
plasma atherogenic index according to risk
groups in our study, FPG, OGTT 2nd hour
PG, HDALC values were found to be
statistically significantly lower in the low-risk
group compared to the intermediate and high
risk groups. The main outcome of the study
was firstly that higher API values were
significantly  associated with  abnormal
glucose metabolism parameters such as higher
HbAlc, FPG and OGTT 2nd hour plasma
glucose levels. The main outcome of the study
was firstly that higher APl values were
significantly ~ associated with  abnormal
glucose metabolism parameters such as higher
HbAlc, FPG and OGTT 2nd hour plasma
glucose levels. Consistently, APl was
significantly associated with diabetes status in
our study. The mean PAI values of both IFG
and diabetic patients were in the high-risk
group. We observed an increasing pattern of
mean APl values from non-diabetics to
diabetics. Diabetics were statistically more
likely to be in the API high-risk group
compared between those with IFG.(57.4% vs.
32.7%, p=0.002). Those with IFG were also
more likely to be in the API high-risk group
compared to non-diabetics (32.7% vs. 22.8%,
p<0.04) According to the our study’s analysis
we found that the API had a significant linear
positive correlation with prediabetes and
diabetes status. According to the diagnostic
tests for diabetes, the strongest positive
significant correlation between APl and
HbAlc level. And also there was a slight but
statistically significant positive correlation
between APl with FPG and OGTT 2nd hour
PG.

In cross-sectional studies, mild and moderate
hyperglycemia in the range lower than the
diabetic limit has been shown to increase the
frequency of coronary disease.(18) A
systematic review by Ford et al. investigated
the association between prediabetes and
cardiovascular risk factors. (19) In this meta-

analysis, in 18 studies analyzed on the basis of
impaired fasting glucose (FPG>110 mg/dl),
the risk value for cardiovascular disease
ranged between 0.65-2.5, with a mean risk
increase of 1.2. In 8 studies with an FPG cut-
off of 100 mg/dL, the increased risk for
cardiovascular disease ranged from 0.87-1.40,
with a mean risk increase of 1.18. In a study
by Jing Liu and colleagues, the risk of
cardiovascular disease was 1.29 times higher,
the risk of coronary heart disease was 1.42
times higher, and the risk of ischemic stroke
was 1.39 times higher in those with IFG (100-
125 mg/dl) compared to those with normal
fasting glucose.

With our current data, patients with IFG were
statistically in the high-risk group for
cardiovascular disease risk in terms of API
(32.7% vs. 22.8%). It has been suggested that
this moderate increase in cardiovascular
disease risk (approximately 20%) observed in
prediabetic patients cannot be explained only
by the direct effect of the high blood glucose
level in the prediabetic range. Metabolic
syndrome components such as obesity,
dyslipidemia, hypertension, proinflammatory
and prothrombotic status, which are often
associated with prediabetes, may also
contribute to the increase in cardiovascular
disease risk (21).

Therefore, the effect of these risk factors
should be taken into account when
investigating the relationship between blood
glucose levels and API. In terms of metabolic
syndrome and dyslipidemia, high TG, low
HDL and increased LDL profile were found
in the diabetic and prediabetic group with IFG
compared to the control group in our study. In
relation to BMI, the prediabetic group with
IFG had a statistically higher BMI, compared
to the diabetic and control group.

In  conclusion, APl was significantly
associated with diabetes and metabolic
syndrome parameters. In this perspective,
higher APl may be a sign of prediabetes,
diabetes, metabolic  syndrome, more
atherogenic lipid profile and possible existing
CAD.
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While this index may help to more accurately
assess cardiovascular risk in diabetic patients,

It may also be

helpful in assessing

cardiovascular risk in prediabetics with IFG
who are easy to detect early. In addition,
screening for prediabetes or even diabetes can
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Case Report / Olgu Sunumu
COVID-19: A Threat of Chronic Inflammatory Demyelinating Polyneuropathy Attack
COVID-19: Kronik Inflamatuar Demiyelinizan Polinéropati Atag icin Bir Tehdit'

Duygu Arslan Mehdiyev, Demet Ilhan Algin, Giilgiin Uncu, O.Osman Erding

Eskisehir Osmangazi University Faculty of Medicine Department of Neurology, Eskisehir, Tiirkiye

Abstract: Although COVID-19 has emerged as a disease affecting the respiratory system, increasing data show it is not limited to
the respiratory system but also affects both the central and peripheral nervous systems. Since it affects many people and has been
declared a pandemic, information about the course of the disease and the treatment plan during and/or after COVID-19 in patients
with chronic neurological disease is becoming increasingly important. A 42-year-old male patient who was hospitalized in the
infectious diseases service because of being COVID-19 positive was evaluated with difficulty breathing and swallowing and
weakness in four extremities. On neurological examination, muscle strength was 3/5 in all four extremities according to the Medical
Research Council (MRC) scale, and there was widespread hypoesthesia in all four extremities. Deep tendon reflexes were
completely absent. The first complaints of our patient started six years ago, and the diagnosis of CIDP was made two years after the
first complaint, with typical clinical features and electrophysiological findings. In this case report, we share a patient with COVID-
19 and chronic inflammatory demyelinating polyneuropathy (CIDP), and we aim to report the clinical worsening of CIDP with
COVID-19.

Keywords: Chronic Inflammatory Demyelinating Polyradiculoneuropathy, COVID-19

Ozet: COVID-19 solunum sistemini etkileyen bir hastalik olarak ortaya ¢ikmus olsa da, artan veriler solunum sistemi ile sinirh
olmadigini, hem merkezi hem de periferik sinir sistemini de etkiledigini gostermektedir. Pandemi olarak ilan edilmesi ve birgok
insant etkilemesi nedeniyle, kronik nérolojik hastaligi olan hastalarda COVID-19 sirasinda ve/veya sonrasinda hastaligin seyri ve
tedavi plan: ile ilgili bilgiler giderek 6nem kazanmaktadir. COVID-19 pozitif olmasi nedeniyle enfeksiyon hastaliklar1 servisine
yatirilan 42 yagindaki erkek hasta, solunum ve yutma giicliigii, dort ekstremitede giigsiizliik sikayeti ile degerlendirildi. Nérolojik
muayenesinde dort tarafli kas giicti 3/5 ve dort ekstremitede yaygin hipoestezi saptandi. Derin tendon refleksleri genellikle yoktu.
Hastamizin ilk sikayetleri 6 y1l 6nce baslamus, tipik klinik 6zellikleri, elektrofizyolojik bulgulari sonucunda 2 yil sonra CIDP tanisi
konmustu. Bu vaka raporunda, COVID-19 ve kronik inflamatuar demiyelinizan polinéropatili (KIDP) bir hastay1 paylasiyoruz ve
COVID-19 ile KIDP'nin klinik kétiilesmesini bildirmeyi amacladik.

Anahtar Kelimeler: CIDP, COVID-19, polindropati atagi
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1. Introduction

Chronic inflammatory demyelinating
polyneuropathy is the most common
demyelinating polyneuropathy type. It causes
symmetrical muscle involvement that lasts
longer than 8 weeks, may progress with
attacks, and is characterized primarily by
diffuse sensory involvement. It is thought to
be an autoimmune disease, but it has
demonstrated no genetic predisposition (1).
Steroids, IVIG, and plasma exchange are used
in the treatment, and its most important
feature is that it is a treatment-responsive
neuropathy.

Although it is known that COVID-19 is a
disease that affects the respiratory system
primarily, it has been shown that central
nervous system involvement is not uncommon
in recent studies and reported cases.
Demonstration of the presence of SARS-CoV-
2 in the cerebrospinal fluid of patients
diagnosed with COVID-19 also supports
nervous system involvement (2). Also, our
knowledge about the course of the disease and
the treatment strategy increases day by day in
patients with existing chronic neurological
diseases after COVID, but it is still not
sufficient.

After COVID-19, neurological complications
such as acute cerebrovascular events,
encephalitis, and Guillain-Barre syndrome
(GBS) have been reported (3). Cases of
COVID-19 with a diagnosis of myasthenia
gravis have been reported. However, in the
literature, we found only one case with a
diagnosis of CIDP that worsened in terms of
CIDP because of COVID-19 (4).

2. Case Report

The first complaint of our 42-year-old male
patient started six years ago. Because of
typical clinical features, electrophysiological
findings, and albuminocytologic dissociation
in the cerebrospinal fluid, he was diagnosed
with CIDP 2 years after the first symptoms.

Steroid treatment was tried, but we could not
achieve a significant response. Then, the
patient was followed with intravenous

immunoglobulin  (IVIG) therapy every 21
days, and the active course of the disease
regressed. During the COVID-19 pandemic,
the patient's mother had respiratory
symptoms, and the polymerase chain reaction
(PCR) result for COVID-19 was positive. The
PCR test was performed because the patient
had contact with his mother. There was a
ground-glass appearance in the lower zones of
both lungs on thorax computed tomography
(CT). In laboratory tests, hemogram, d-dimer,
and fibrinogen were within normal limits at
admission. Ferritin was slightly higher at 273
ng/ml (normal: 15-260). During the follow-up
period, d-dimer increased to 2.11 mg/LL
(normal: 0-0.55), and ferritin increased to
1213 ng/ml. CRP 37.5 mg/LL (normal: 0-5),
procalcitonin 0.16 (<0.5: bacterial infection
other than systemic infection or viral
infection), and CKMB 2.4 ng/ml (normal: 0-
5.2) were detected. The patient was consulted
by the infectious diseases and clinical
microbiology departments, and favipiravir,
dexamethasone, and symptomatic therapy was
started. Then the patient was evaluated for
CIDP exacerbation because of difficulty
breathing and swallowing and weakness in
four extremities. His neurological
examination revealed a four-sided muscle
strength of 3/5 and diffuse hypoesthesia in all
four extremities. It had been 18 days since the
last IVIG dose.

Electromyography (EMG) performed
approximately 1 month before the CIDP
attack revealed sensorimotor polyneuropathy
accompanied by common  symmetrical
demyelinating-type conduction blocks (Table
1). Post-attack CIDP EMG revealed temporal
dispersion, conduction blocks in the peroneal
and tibial nerves, and extended sensorimotor
polyneuropathy (Table 1).

Hence, a total of 2 g/kg IVIG treatment was
given to the patient for 5 days. Significant
improvement was observed in the patient's
clinic, and we discharged him on the 12th day
after we completed the treatment process.

Table 1. Pre-attack and Post-attack CIDP nerve conduction study findings of the patient

806



COVID-19 ve Polinoropati Atagi

Pre-attack CIDP nerve conduction study findings of the patient

Peripheral Nerve Distal latency Amplitude(M-mV/S-uV) Nerve conduction velocity F-M latency (ms)
(m/sn) Distal/Proximal (m/sn)

Median motor right 3.67 82/69 52.5 28.5

Median motor left 3.54 7.8/7.1 51.2 26.7

Ulnar motor right 2.82 9.3/7.1 51.8 30.6

Peroneal motor right 13.1 22/22 339 NR

Peroneal motor left 10.5 2.7/2.4 342 NR

Tibial motor right 3.56 8.0/1.2 28.3 54.8

Median sensory right NR NR NR

Median sensory left NR NR NR

Ulnar sensory right NR NR NR

Radial sensory right 2.79 9.3 41.4

Sural sensory right 3.16 23 429

Sural sensory left 2.9 34 443

Peroneus superfic sensory right NR NR NR

Post-attack CIDP nerve conduction study findings of the patient

Median motor right 4.02 7.1/3.1 394 NR

Median motor right 3.67 7.0/3.8 39.8 NR

Ulnar motor right 3.8 7.8/6.2 47.5 NR

Peroneal motor right 17.5 0.83/0.46 25.6 NR

Peroneal motor left 13.6 1.6/1.1 29.7 NR

Tibial motor right 6.72 4.5/1.5 28.3 NR

Median sensory right NR NR NR

Median sensory left NR NR NR

Ulnar sensory right NR NR NR

Radial sensory right NR NR NR

Sural sensory right NR NR NR

Sural sensory left NR NR NR

Peroneus superfic sensory right NR NR NR

(No Response ; NR)

3. Discussion and Conclusion

Although the mechanism of peripheral
nervous system involvement in COVID-19 is

COVID-19 diagnosed with CIDP have been
reported. A 69-year-old male patient

not fully understood, it is thought that it is
primarily related to the immune system and
that the virus has a direct cytotoxic effect on
peripheral nerves in Guillain-Barré syndrome
(GBS) (5). Another theory emphasizes
molecular similarity mechanics.

Cases of GBS seen after COVID-19 are older,
with a more severe clinical course and more
common demyelinating neuropathy, unlike
typical GBS (5). Although a case of
myasthenia gravis developing after COVID-
19 has not been reported, worsening after
COVID-19 has been reported in patients
diagnosed with existing myasthenia gravis (5).

A 69-year-old female patient with no known
neurological disease in the literature was
diagnosed with CIDP induced by COVID-19
(6). Apart from this, two patients with

presented with a fever and neurological
clinical deterioration (7). On the other hand, a
53-year-old female patient was diagnosed
with COVID-19 after she was admitted with
only neurological deterioration without fever,
respiratory, or gastroenterological complaints
(8). In both patients, COVID-19 was negative
in nasopharyngeal samples and positive in
samples taken by bronchoscopy. It has been
interpreted that inadequate coughing because
of muscle weakness in GBS and CIDP
patients may explain the lower viral load in
the upper respiratory tract than in the lower
respiratory tract (8). It showed clinical
improvement in both patients with IVIG
therapy. The diagnosis of COVID-19 after
clinical worsening occurred in both patients
and our patient suggests that COVID-19 is
associated with neurological deterioration.
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Clinical improvement with IVIG treatment
given to patients for CIDP attacks also
supports this hypothesis.

Although the data are insufficient to prove the
relationship between COVID-19 and CIDP
worsening at this stage, it suggests that care
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Case Report / Olgu Sunumu
Nadir Bir Olgu Sunumu: Pediatrik Hastada Dis Kulak Yolundaki
Keneye Bagli Izole Periferik Fasiyal Paralizi

A Rare Case Report: Isolated Peripheral Facial Paralysis Due to Tick in the
External Ear Canal in a Pediatric Patient

'Gokhan Yilmaz, 2Gamze Oztiirk Y1lmaz

'Bitlis Devlet Hastanesi, Kulak Burun Bogaz Hastaliklar1 Klinigi, Bitlis, Tiirkiye
“Bitlis Tatvan Devlet Hastanesi, Kulak Burun Bogaz Hastaliklar1 Klinigi, Bitlis, Tiirkiye

Abstract: A ten-year-old girl was brought to our clinic with complaints of right ear pain for five days, inability to close her right eye for
three days, and immobility at the corner of her mouth. On physical examination, a tick in the right external ear canal and grade 6 peripheral
facial paralysis, according to House-Brackmann staging, were observed. The tick was removed alive and medical treatment was started. On
the ninth day of follow-up, it was observed that his paralysis had completely resolved. In this article, a case of isolated peripheral facial
paralysis due to a tick in the external auditory canal is presented with clinical findings, diagnosis and treatment process in the light of current
literature.

Anahtar Kelimeler: Facial paralysis, Tick, Ear

Ozet: On yas kiz hasta bes giindiir sag kulak agrisi, ii¢ giindiir sag goziinii kapatamama ve agiz kosesinde hareketsizlik sikayetleri ile
klinigimize getirildi. Fizik muayenede sag dis kulak yolunda kene ve House-Brackmann evrelemesine gére grade 6 periferik fasiyal paralizi
izlendi. Kene canl olarak ¢ikartildi ve medikal tedavi baslandi. Takiplerin dokuzuncu giiniinde paralizinin tamamen diizelmis oldugu
goriildii. Bu makalede dis kulak yolundaki keneye bagli gelisen izole periferik fasiyal paralizi olgusu klinik bulgular, tani ve tedavi siireci ile
birlikte giincel literatiir esliginde sunulmustur.

Keywords: Fasiyal paralizi, Kene, Kulak
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Keneye Bagh Izole Periferik Fasiyal Paralizi

1. Giris

Keneler insanlar dahil omurgalilar1 konak
olarak secen zorunlu kan emici artropodlardir.
Insanlarda asirt duyarlilik reaksiyonlari, felg,
kene ensefaliti gibi toksine bagli ndrolojik
komplikasyonlara sebep olmalarinin yaninda
Lyme, Tifo, Tularemi, Kirim-
Kongo Kanamali Atesi  gibi  hastaliklarin
patojenleri i¢in vektorliik yaparlar. Erken tani
ve tedavi ile kenenin uzaklastirilmasi sonucu
semptomlar geri doniislii olsa da yaklagik %10
mortalite oram1 bildirilmistir.  Literatiirde
kenenin kulaga penetrasyonu sonucu izole
fasiyal paralizi nadir olarak  bildirilmistir.
Izole fasiyal paralizi kenenin kulak arkasina
veya dis kulak yoluna tutunmasindan sonraki
¢ giinden ¢ haftaya kadar goriilebilir.
Iyilesme ise kenenin cikartilmasi sonrasi
genellikle hemen baslar (1-3).

Bu makalede nadir rastlanan bir vaka olan sag
dis kulak yoluna yerlesmis kene sonrasi izole
sag periferik fasiyal paralizi goriilen on
yagindaki hastanin klinik bulgulari, tanit ve
tedavi siireci gilincel literatlir esliginde
sunulmustur.

2. Olgu Sunumu

On yas kiz hasta bes gilindiir sag kulakta agr
ve kaginma, ¢ gindir sag goziini
kapatamama, sag agiz kosesinde hareketsizlik
sikayetleri ile ailesi tarafindan Kulak Burun
Bogaz poliklinigimize getirildi. Hastanin
ailesinden koyde yasadiklari, hastayr hemen
getiremedikleri, atesinin yiikselmedigi ve
bilinen ek hastaliginin olmadigi Ogrenildi.
Fizik muayenede sag dudak komissiiriinde

hareket  olmadigi, sag§  gozini  hic
kapatamadigi ve sag kasin1 kaldiramadigi
goriildii. House-Brackmann evrelemesine gore
grade 6 periferik fasiyal paralizi olarak
degerlendirildi  (Sekil 1a, 1b). Otoskopik
muayenede sag dis kulak yolu kemik kisim ile
kulak zarinin iizerinde kene goriildii (Sekil 2).
Diger kulak burun bogaz muayeneleri ve
norolojik muayenesi normal degerlendirildi.
Viicudunda dokiintii izlenmedi. Poliklinik
ortaminda forseps yardimiyla kene canli
olarak c¢ikartildi, kulak zar1 ve dis kulak
yolunda kenenin tutundugu yerdeki hiperemi
haricinde patoloji goriilmedi. Ardindan dig
kulak yolu alkol ile dezenfekte edildi. Yapilan
odyometrik  incelemede isitme normal
sinirlardaydi. Kenenin tiir incelemesi igin
merkezimizde mikrobiyolojik incelemeler
yapilamadi. Hastanin ates yiiksekligi yoktu ve
laboratuvar tetkiklerinde hemogram,
sedimentasyon, C-reaktif protein,
koagiilasyon, karaciger ve bobrek fonksiyon
testleri normal araliktaydi. Tedavide 1 mg/kg
/glin metilprednizolon, 1 mg/kg lansoprazol,
80 mg/kg Amoksisilin-Klavulanik  Asit
baslandi. Uc¢ giinde bir alinan hemogram,
biyokimya ve koagiilasyon tetkikleri normal
seyretti. Lyme Hastalig1 yoniinden serumda B.
Burgdorferi’ye spesifik IgM ve IgG degerleri
negatif geldi. Kontrasthh kulak ve beyin
manyetik rezonans goriintiilleme sonuglarinda
patoloji goriilmedi. Takiplerde ek semptom ve
komplikasyon yasanmadi. Ikinci giinde
diizelmeye baslayan paralizinin dokuzuncu
giinde tamamen diizelmis oldugu gorildii
(Sekil 3a, 3b). Bu olgu sunumu i¢in hastanin
velisinden sozlii ve yazili onam alinmigtir.

Sekil 1a, 1b. Periferik fasiyal paralizinin tedavi 6ncesi goriiniimii
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Sekil 3a, 3b. Hastanin tedavi sonras1 goriinimi

3. Tartisma

Kene kaynakli felgler ozellikle sert kene
tiirleri (Ixodes ve Dermacentor) ile iligkilidir.
Yapilan epidemiyolojik ¢alismalar iilkemizin
sert kene grubundan olan Hyalomma
marginatum i¢in endemik bir bolge oldugunu
ve sert kenelerin sebep oldugu felgler igin risk
altinda oldugumuzu gdstermistir. Kene 1sirig1
sonucu salgilanan tiikiiriigiin lokal anestezik
etkisi sebebiyle konak tarafindan genellikle
fark edilmez (1). Klinik tablo botulismus ve
Guilian-Barre sendromunu taklit edip akut
asenden flask motor paralizi seklinde
olabilecegi gibi izole fasiyal paralizi olarak da
goriilebilir (2). Kene felcinin kenenin {irettigi
norotoksinden kaynaklandigr bilinmektedir.
Salgilanan bu toksin kas liflerinde motor
ndron aksiyon potansiyellerini ve presinaptik
asetilkolin salintmini inhibe ederek miyondral

iletimi tamamen bloke eder (3). Dis kulak
yoluna kene tutunmasina baglh izole fasiyal
paralizi birkac teori ile agiklanabilir. Kulak
zarindaki  perforasyon varliginda  kene
tikiiriigindeki toksin orta kulaga gegerek
oradan fallop kanalindaki dogal bir agikliktan
fasiyal sinire ulasabilir. Kulak zarmnin saglam
olmasi durumunda ise inflamatuar siirecin

kalict  dehissanslardan  dogrudan  fallop
kanalina  invazyonu veya  enfeksiyoz
organizmalarin fallop kanalindaki fasiyal

sinirde o6dem ve inflamasyon meydana
getirmeleri ile olabilir (4). Kulak zar1 saglam
olarak goriilen hastamizda izole fasiyal
paralizinin noérotoksinin dehisanslardan fallop
kanalina gecisi sonucu olmug olabilecegini
diistinmekteyiz.
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Kene kaynakli izole fasiyal paralizi siklikla iyi
seyirli bir hastalik olup kenenin tutunmasi
sonrasi saatler giinler icinde ortaya cikar. En
stk 1-5 yas arasi ¢ocuklarda ve ozellikle
kizlarda bildirilmistir. Saclh deri, kulak arkast,
dis kulak yolu riskli bolgelerdir. ik belirti
siklikla kulak agrisidir. Hastaligin kenelerin
aktivasyon donemi olan nisan-agustos
aylarinda arttig1 bilinmektedir. Paralizinin
siddeti kenenin tutunma siiresine ve toksinin
bulagsma olasiligina baghdir. Ayirici tanida
Lyme  hastalign  ve  Bell  paralizisi
bulunmaktadir. Tiirk literatiiriinde Gilirbliz ve
ark. 3 yasinda kiz hastada grade 4, Dogan ve
ark. 33 yasinda erkek hastada grade 2, Uguz
ve ark. ise 47 yasinda erkek hastada grade 3
keneye bagli izole periferik fasyal paralizi
olgusu olmak {izere {i¢ vaka bildirilmistir.
Uciinde de etken Hyalomma marginatum
olarak analiz edilmistir (1-3). Klinigimize
temmuz ayinda bagvuran on yasindaki kiz
hastada grade 6 periferik fasiyal paralizi
goriildii. Kirsal bolgede yasayan hastamizin
ailesinden alinan anamneze gore ilk olarak
kulak agris1 baslamig ardindan yaklasik iki
giin sonra yiiziinin sag tarafinda asimetri
meydana  gelmistir.  Olgumuzun Lyme
hastalig1 i¢in serolojisi negatif olup kenenin
tiir tayini yapilamadi.

Tedavi kenenin erken donemde saptanmasi ve
cikartilmasidir (1). Dis kulak yolundaki
kenenin ¢ikartilmas: i¢in uygun imkanlar
saglanmali ve deneyimli saglik ¢alisani
tarafindan  yapilmalhidir (5). Literatiirde
kenenin mekanik olarak direkt cikartilmasi
veya rahatsiz edici bir soliisyon (alkol, kokain,
stvi parafin, zeytinyagi, sodyum bikarbonat)
verilerek kenenin kendiliginden ¢ikmasinin
saglanmasi olmak iizere iki yaklasim tarif
edilmistir. Fakat en sik 6nerilen ve en basarili
cikartma yontemi kenenin mekanik olarak
¢ikartilmasidir (3,6). Bunun igin kenenin yeri
tespit edildikten sonra en kisa siirede, kenenin
agiz kismi koparilmadan ve ezilmeden bir
forseps veya pens yardimi ile cikarilmasi
onerilmektedir (2). Kene ¢ikartildiktan sonra
geride kenenin parcalarmin kalip kalmadig
kontrol edilmeli ve 1sirilan yer dezenfekte
edilmelidir. Kene ¢ikartildiktan sonra iyilesme
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4. Sonug¢

Oliimciil hastaliklara sebep olabilen kenenin
olabilecek en kisa siirede deneyimli kisiler
tarafindan cikartilmasi gerekmektedir.
Ozellikle endemik bélgelerde izole periferik
fasiyal paralizi vakalarinda dis kulak yolu gibi
nadir temas bolgeleri de muayene edilmelidir.
Unutulmamalidir ki kenenin erkenden tespit
edilmesi ve cikartilmasi ile paralizide kisa
stirede iyilesme goriilmektedir ayrica 6limciil
komplikasyonlar engellenebilmektedir.
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Derleme / Review
Universite Ogrencilerine Yonelik Ruh Saghgi Hizmetlerinde Internet Tabanh
Miidahaleler: Bir G6zden Gecirme
Internet-Based Interventions in Mental Health Services for University
Students: A Review
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Ozet: Universite 6grencilerinde ruh saghigi problemleri yaygindir. Ancak damgalama, ulasim, yiiksek maliyet, uzmana ulasamama,
uzun bekleme listeleri gibi nedenlerden dolay: iiniversite 6grencilerinin psikolojik yardim alma egilimleri diisiiktiir. Universite
Ogrencilerinin psikolojik yardim alma engellerini ortadan kaldirabilecek alternatif psikolojik destek miidahaleleri gelistirilmektedir.
Teknolojik gelismelerin psikoloji alanina yansimasimin bir sonucu olan internet tabanl miidahaleler farkli gruplar ve farkli problem
alanlarinda etkililigi kanitlanmis miidahalelerdir. Cesitli kuramsal yaklagimlara dayali olarak gelistirilebilen internet tabanl
miidahaleler bilgisayar ya da mobil cihazlar yolu ile sunulmaktadir. Internet tabanl miidahaleler yiiz yiize sunulan psikolojik yardim
stirecine yardimer bir ara¢ olarak ya da tek basma bir miidahale olarak kullanilabilmektedir. Miidahaleler bir uzman destegi
esliginde ya da kullanicinin yalniz bagina kullanacagi sekilde dizayn edilebilmektedir. Bu derleme ¢alismasinin ilk boliimiinde
internet tabanli miidahalelerin tanimi, kapsamu, tiirleri, etkililigi, avantajlari ile birlikte internet tabanli miidahalelerde katilim ve
erken birakma, olumsuz/yan etkiler ele almmistir. Ikinci boliimde internet tabanli miidahalelerin farkli problem alanlar iizerindeki
etkililigi tiniversite 6grencileri tizerindeki ¢aligmalar baglaminda degerlendirilmistir. Son boliimde Tiirkiye’deki mevcut durum ele
alinmig ve bu alanda c¢alisacak arastirmacilara 6nerilerde bulunulmustur.

Anahtar Kelimeler: Internet tabanli miidahale, Psikolojik yardim, Ruh saglig1, Universite dgrencileri

Abstract: Mental health problems are common among university students. However, university students are less likely to seek
psychological help due to stigmatization, distance, high psychotherapy costs, difficulty accessing specialists, and long waiting lists.
Internet-based interventions, which result from the reflection of technological developments in psychology, are interventions that
have proven to be effective in different groups and in various problem areas. Developed on the basis of different theoretical
approaches, internet-based interventions are delivered via computers or mobile devices. Internet-based interventions can be used
both in clinical samples and in the general population, as an additional tool in face-to-face psychological help or as a separate
intervention. Interventions can be designed to be used by the user alone or with the support of an expert. The first part of this review
discusses the definition, scope, types, effectiveness, advantages, participation and early dropout, and negative/adverse effects of
internet-based interventions. In the second part, the effectiveness of internet-based interventions in different problem areas is
evaluated in the context of studies conducted on university students. The current situation in Turkey is also discussed and
suggestions are made for researchers who will study this field.

Keywords: Internet-based intervention, Psychological help, Mental, health, University students
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1. Giris

Universite yillar1 birgok yenilik ile birlikte
farkli problemlerin de ortaya ¢iktigi 6nemli
bir yasam donemidir. Universite grencileri
bu donemde sosyal, mesleki, egitsel ve
bireysel alanlarda sorunlar yasamaktadirlar
(1,2). Ogrencilerin yasadign bu sorunlarm
depresyon, anksiyete ve stres gibi ruh sagligi
problemleri ile yakindan iligkili oldugu
belirtilmektedir (3). Ruh sagligi sorunlar ilk
olarak ergenlik ve genglik donemde
baglamaktadir  (4). Buna bagh olarak
tiniversite doneminde de ruh sagligi sorunlar
yaygin olarak gorilmektedir (5,6). Bu
sorunlar yillar igerisinde de katlanarak artis
gostermektedir (7,8).

Universite déneminde ruhsal rahatsizliklar her
ne kadar yaygin olarak goriilse de
damgalanma korkusu, gizlilik, sorununu tek
basina ¢ozmeye ¢alisma gibi farkli nedenlerle,
bireylerin  profesyonel  bir  uzmandan
psikolojik yardim alma diizeylerinin diisiik
oldugu ifade edilebilir (9,10). Tirkiye’deki
iiniversite Ogrencilerinin oncelikli yardim
alma kaynaklarinin profesyonel bir uzman
yerine aile ve arkadas oldugu bilinmektedir
(11,12). Ancak iniversite  Ogrencileri,
ozellikle ilk yillarda ailesinden ve
arkadaglarindan ayrilmalari1 ve yeni bir
ortamda bulunmalar1 nedeniyle bu destek
kaynaklarindan da uzaklagmaktadirlar. Buna
baghh olarak da {iniversitelerin psikolojik
danisma ve rehberlik merkezlerine daha ¢ok
bir ve ikinci sinifta bagvurmaktadirlar (13,14).
Ogrencilerin yasadig1 ruh sagligi sorunlarinin
yaygimligi dikkate alindiginda, bu
problemlerle basa ¢ikmak igin psikolojik
danisma merkezlerine basvurma oraninin
diisik oldugu ifade edilebilir (15). Buna
ragmen tUniversite psikolojik danisma ve
rehberlik merkezlerinin bircogunun
kaynaklarinin yetersiz kalmasi nedeniyle bu
merkezlerde bekleme listeleri olusmaktadir

(16). Biitiin bunlar birlikte
degerlendirildiginde {iniversite Ogrencilerinin
yardim alma engellerini ortadan
kaldirabilecek ve  Ogrencilerin  ilgisini
cekebilecek alternatif psikolojik  yardim
seceneklerine ihtiyag duyuldugu
goriilmektedir.

Internet tabanl psikolojik yardim

miidahaleleri, {iniversite Ogrencileri icin ruh
sagligi  hizmetlerine erisimi artirabilecek
alternatif bir yaklasimdir (17). Internet tabanli
sistemler ve mobil uygulamalar, kendi
kendine yardim kitaplar1 gibi kullanicilarin
psikolojik sorunlarinit yonetmek icin faydah
beceriler 6grenmelerine olanak saglarken
diger yandan bir kendi kendine yardim
kitabina gore daha aktif bir katihma zemin
olusturmaktadir (18). Literatiirde {niversite
Ogrencilerinin (ruh saglhigi problemi yasasin
ya da yasamasin) ruh saghgi ile ilgili internet
lizerinden bilgi aradiklar1 ve internet tabanl
miidahaleleri kullanma niyetlerinin yiiksek
oldugu belirtilmektedir ~ (19).  Ozellikle
iiniversite Ogrencilerinin bilgisayar, internet
ve akilli telefonlar1 yaygm bir bigimde
kullandiklar1 dikkate alindiginda, teknolojiyle
biitiinlesmis psikolojik yardim
miidahalelerinin ruh sagligi hizmetlerinin
sunumunda 6nemli bir ara¢ olabilecegi ifade
edilebilir.

Internet tabanli miidahaleler alanyazinda 30
yildan fazla bir siiredir arastirilmaktadir ancak
Tiirkiye’de bu alanla ilgili ¢caligmalar gorece
stirlidir (20). Universite dgrencilerini konu
edinen bir caligmaya ise rastlanilamamustir.
Bu caligmada {iniversite 6grencileri tizerinde
gergeklestirilmis caligmalarla sinirlandirarak
internet tabanli miidahalelerin dayandig
kuramsal yaklasimlar, tiirleri, uzman destegi,
miidahalelerin  etkililigi, miidahalelerin
avantajlarin1 iceren bir genel degerlendirme
yapilmigtir. Daha sonra internet tabanl
miidahalelerde iki 6nemli konu olan katilim
/erken birakma ve dezavantajlar/ yan etkiler
ele alinmistir. Son boliimde ise farkli problem
alanlarinda iiniversite ornekleminde
gercgeklestirilen miidahale caligmalar1
derlenmis ve Tirkiye’deki mevcut durum
degerlendirilmistir. Calismanin  psikolojik
yardim alaninda ¢alisan arastirmacilara genel
bir bakis sunacagi, bu alanda ¢aligmak isteyen
aragtirmacilarin =~ konuya  olan  ilgisini
destekleyecegi ve bu sayede arastirmacilar
icin bir baslangic noktast olusturacagi
diistiniilmektedir.
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2. internet Tabanh Miidahaleler

Internet tabanli miidahaleleri tanimlamadan
once aslinda bu miidahalelerin  Oziinii
olusturan kendi kendine yardim (self-help)
kavramini tanimlamak yararli olacaktir. Kendi
kendine yardim, standart bir psikolojik tedavi
protokoliinii igerisinde barindiran kilavuzlar,
kitaplar, ses dosyalari, videolar veya bu
formatlarin bazi kombinasyonlarinin kiginin
kendisi tarafindan yiiriittiigii tedavi yontemini
tammlamaktadir  (21,22). Temel olarak
bibliyoterapi olarak da bilinen miidahaleler,
kendi kendine yardim uygulamalarinin ilk
orneklerini olusturmaktadir. Kendi kendine
yardim miidahaleleri teknoloji alanindaki
yasanan hizli degisimler, internet erisim
oraninin artmasi, mobil cihazlarla internet
erisiminin miimkiin olmasi sayesinde internet
tabanli bir yapiya evrilmistir.

Internetin, psikolojik miidahalelerin
gelistirilmesi ve sunumunda kullanilmasi ile
birlikte e-terapi, siber terapi, e-saglik, tele-
saglik, bilgisayar destekli miidahaleler,
internet destekli miidahaleler vb. bir¢ok terim
kullanilmaya baglanmistir (23). Burada ayni
miidahaleye farkli terimler kullanilmasi gibi
ya da birbirinden tamamen farkli olan
miidahaleler i¢in de ayni terimin kullanilarak
karigtirilmasi miimkiin olabilmektedir.
Kapsayic1 bir ifade ile psikolojik yardim
alanindaki internet tabanlt midahaleler;
psikolojik  bozukluklar1  6nlemek, tedavi
etmek ya da kullanicilarin iyi olus diizeylerini
ve basa ¢ikma becerilerini artirmak amaciyla,
etkisi bilimsel olarak kanitlanmig
psikoterapotik miidahalelerin, ¢evrimici web
sayfasi, mobil uygulama ya da bilgisayar
yazilimlar1 araciligi ile kullanicinin genelde
ruh sagligr uzmani olan bir rehber esliginde
ya da tamamen kendi basina kullanabilecegi
bigimde sunulmasi seklinde tanimlanabilir.
Internet tabanl miidahaleler psikolojik yardim
hizmetlerinin sunumu ve dagitiminda 6nemli
avantajlara  sahiptir.  Internet  tabanh
miidahaleler, ulasim engelleri, bulundugu
bolgede ruh sagligt uzmanm bulunmamasi,
maddi engeller nedeniyle tedaviye erigememe
gibi zorluklar1 ortadan kaldirirken yer ve
zamani kendine yonelik ayarlayabilme (24),
anonimligi koruyarak damgalanmay1 6nleme
(24,25), kendini daha rahat ifade edebilme

(26,27) erisilebilir olma, ulagim ve zamandan
tasarruf saglama (28) gibi avantajlart
itibariyle kullanish ve islevsel goriinmektedir.

Birgok avantaji igerisinde barindiran internet
tabanli miidahaleler genel bir siniflama olarak
i grupta ele aliir (29). Bunlar; bilgi verici
egitimsel  internet tabanli  miidahaleler
(yalmizca bilgi verme amaglh) (Orn.
https://helpguide.org/), bireyin kendi basina
yurlittigii internet tabanli miidahaleler (bir
miidahale programini kisi kendi yiiriitiir
ayrica destek verilmez) (Om.
https://moodgym.com.au/)  ve bir uzman
tarafindan destek sunulan internet tabanl

miidahalelerdir (hazirlanmig miidahale
programimi  kisi yiriitir ve uzman/kog
tarafindan da kisisellestirilmis  doniitler

verilir)(Om: https://caring-universities.com/).
Bilgi verici egitimsel miidahaleler hari¢ diger
iki gruptaki internet tabanli miidahalelerde
icerikler genel olarak modiiller halinde
sunulmaktadir. Pek ¢ok internet tabanli
miidahale, belirli sayida  bdliimden
olusmaktadir ve belirli bir siire igerisinde
kullanilmak iizere tasarlanmaktadir. Bir
boliimden diger bolime gegis, zamana gore
(haftada veya ayda), bolim igerigini
tamamlamaya gore veya ikisinin ortak bir
kombinasyonuna  gore  degisebilmektedir
(30,31). Bu baglamda internet tabanli
miidahaleler, metinler, sesler veya videolar
araciligtyla  didaktik  bilgileri  igerme,
ogrenmeyi desteklemek igin etkinlik izleme,
diistince kayitlari veya sikinti
derecelendirmeleri gibi etkilesimli araglari
kullanma, kullanicinin ilerlemesini
izleyebilecegi grafikleri saglama, kullanicinin
devam etmesini saglamak i¢in de otomatik e-
posta ile hatirlatmalarda bulunma gibi birgok
ozelligi bir arada bulundurmaktadir (31).

Internet tabanli miidahaleler rehberli/uzman
destekli  (guided) wveya rehbersiz/uzman
desteksiz (unguided) olarak
gerceklestirilebilmektedir. Tiirkiye’de aktif
olarak kullanilan rehbersiz internet tabanli
miidahale www.kendikendineyardim.org
adresinde hizmet vermektedir. Internet tabanl
miidahalelerde  kullanicilar ~ bir  uzman
tarafindan yiiz yiize, telefon veya e-posta
temaslarn ile desteklendiginde genellikle daha
biliyiikk etkiler elde edilmektedir (32,33).

816



Osmangazi Tip Dergisi, 2023

Internet tabanli miidahalelerin depresyon
iizerinde etkililigi ile ilgili gerceklestirilen bir
meta analiz ¢alismasinda rehberli
miidahalenin etki biiyiikliigi d = 0.61 olarak
tespit edilirken rehbersiz miidahalenin etki
biytikligi ise d = 0.25 diizeyinde kalmigtir
(32). Hatta anksiyete ve depresyon
problemlerinde uzman destekli kendine
yardim miidahalelerinin yliz ylize
psikoterapiler kadar etkili oldugu
belirtilmektedir (34,35). Rehberli internet
tabanl miidahale ve yiiz ylize psikoterapilerin
karsilastirildigr 1418 kisinin dahil edildigi
meta analiz c¢alismasinda iki miidahalenin
etkililigi arasinda anlamli bir farklilik
bulunmadigi tespit edilmistir (34). Ayrica
terapotik olma amaci tastyan bu destegin bir
ruh sagligt uzmant tarafindan
gerceklestirilmediginde de terapist destekli
caligmalar kadar etkili oldugu belirtilmektedir
(33). Uzman destegi, otomatik e-posta, web
tasarimi ve etkilesimli gorevler gibi bireyin
internet tabanli miidahaleye uyumunu ve
bagliligini kolaylastiran Oonemli bir
degiskendir  (36). Uzman  desteginin
yogunlugu harcanilan stireyle ilgilidir ve
yogunlugun belirli esigin iistiine ¢ikmasinin
daha fazla fayda getirmedigi belirtilmektedir
(37). Rehberli ¢alismalar daha etkili goriinse
de daha kiigiik bir gruba erisebilmektedir.
Bununla birlikte rehbersiz  ¢alismalarin
maliyetinin diisiik olmas1 ve daha fazla kisiye
ulasabilme imkan1 iki yontemin islevselligi ve
kullamiglilign  agisindan  kafa  karistirici
olmaktadir (38).

miidahalelerin  sunum
bigiminin yani sira bu miidahalelerin
geligtirilmesinde  temel alinan kuramsal
yaklasimlar da farklilagabilmektedir. Temel
alman yaklasimlarin miidahale yontem ve
teknikleri internet tabanli miidahale igerikleri
olarak kullanilmaktadir. Alanyazinda kabul ve
kararlilik terapisi (39,40), problem ¢6zme
terapisi (41), farkindalik temelli uygulamalar
(42), diyalektik davranisc1 terapi (43,44),
¢coziim odakli terapi (45) ve pozitif psikoloji
(46,47) gibi farkli yaklagimlar dogrultusunda
geligtirilen internet tabanli miidahaleler
bulunmaktadir.  Ancak  genel  olarak
bakildiginda internet tabanli miidahalelerin
agirlikli  olarak bilissel davranig¢1 terapi

Internet  tabanh

yaklagimi temelinde yapilandirildig
gortiilmektedir (48,49). Farkli yaklasimlara
dayali  gelistirilebilen  internet  tabanl

miidahaleler birgok farkli problem alaninda da
etkili olmaktadir. Birgok sorun alani ve ruhsal
rahatsizliklarin tedavisinde etkililigi
arastirilan internet tabanli miidahalelerinin
depresyon, anksiyete (49,50), somatik
bozukluklar (51,52), alkol kullanimi (53,54),
yeme bozukluklar1 (55), sosyal fobi (56) ve
travma sonrast stres bozuklugu (57) gibi farkli
alanlarda etkili oldugu kanitlanmigtir.

2.1. internet Tabanh Miidahalelerde
Katim ve Erken Birakma

Internet tabanli miidahaleler s6z konusu
oldugunda bazi caligmalar bu miidahalelerin
kullanilabilirligi ve kabul edilebilirligi iizerine

yogunlagsmaktadir. Teknoloji kabulii ile
baglantili olarak internet tabanlt
miidahalelerin de kabul edilme oraninin

yiiksek oldugu soOylenebilir. Gericke ve ark.
(2021) (24), (niversite Ogrencileri ile
yaptiklar1 ~ goriismelerde internet  tabanl
miidahalelerin daha etkili ve kabul edilebilir
hale gelmesi igin; internet tabanh
miidahalelere basvuru i¢in 6n kosul olarak
semptomlarin farkinda olunmasi1 ve kabul
edilmesi; internet tabanli midahalelerin
anonimlige, rahatliga ve erisilebilirlige deger
vermesi; internet tabanli midahalelerin
kendini a¢mayi, duygusal ifadeyi ve 0z
farkindaligr kolaylagtirmasi; internet tabanli
miidahalelerin  pratik ve etkili beceri
Ogrenimine imkan tanimasi; internet tabanl
miidahalelerin geri bildirimler ile geleneksel
psikoterapiyi taklit edebilmesi, daha az metin
agirlikli ve daha etkilesimli olmast gibi
unsurlarin  ortaya ¢iktigin1  belirtmektedir.
Internet tabanli miidahaleler iizerindeki bir
meta analiz c¢alismasinda basarili internet
tabanli miidahaleler i¢in birkag o6zellik
siralanmaktadir. Bunlar; kullanicilarin haftalar
ve aylar boyunca katilimini gerektiren yogun
iceriklerinin olmasi; kisisellestirilmis  geri
bildirimler ve kendini izlemeyi tesvik eden
etkilesimli gorevlerin yanmi sira kullanicinin
uyku ve yeme aliskanliklarini takip etme,
fiziksel aktiviteler olusturma gibi internette
olmadigr zamanlarda da gergeklestirmesi
gereken  Odevler  olusturmasi;  terapotik
yaklagimina uyumlu egitim materyali sunmasi
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(cogunda ozellikle BDT yaklagimi
kullanilmakta); daha fazla psikolojik destege
ihtiyagc  duyulmasi1  halinde  profesyonel
yardima tesvik etmesidir (58).

Universite  dgrencileriyle  gerceklestirilen
arastirmalarda internet tabanli miidahalelerin
kabul edilebilirliginin  yiiksek  oldugu
gorlilmektedir. Depresif duygudurum ve
anksiyetenin ~ Onlenmesine  yonelik  bir
programda {iniversite &grencilerinin %711
programi yararli buldugunu ifade etmektedir
(59). Depresif duygudurum yasayan iiniversite
ogrencileri ile gerceklestirilen bagka bir
caligmada kullanicilarin  internet tabanli
miidahalelerin erisilebilir oldugunu,
semptomlarin hafiflemesini sagladigini ve
kullanma deneyimlerini ¢ogunlukla olumlu
oldugunu belirtmislerdir (24). Kabul kararlilik
terapisine dayali gelistirilen bir Onleme
programinda programin tiniversite
Ogrencilerince  kabul gordiigii, sistemin
kullanilabilirligi ~ degerlendirildiginde  de
kullanicilarin sistemi bir baska kigiye tavsiye
ederim  diizeyine  denk  gelen  bir
kullanilabilirlik bildirdikleri vurgulanmaktadir
(60). Internet tabanli miidahaleler ile ilgili
caligmalarin agirlikli olarak yetiskinler ve
klinik orneklemlere odaklandigi
goriilmektedir. Bu baglamda {iniversite
Ogrencilerinde internet tabanli miidahalelerin

kabul edilebilirligini artirmak i¢in bu
miidahalelerin gelistirilme stirecinde
ogrencilere Ozgii diizenlemelerin

gercgeklestirilmesi gereklidir.

Internet tabanli miidahalelerdeki diger bir
onemli degisken ise erken birakmadir. Erken
birakma kullanicinin internet tabanli bir
miidahalenin belirlenen protokoliiniin
tamamini  gergeklestirmeden miidahaleden
ayrilmast  ve degerlendirme dlglimlerini
tamamlamamast  olarak  tanimlanmaktadir
(61). Baz1 galismalar, {i¢ veya daha az bolimii
tamamlamay1 ve sonrasinda programdan
ayrilmay1 da erken birakma olarak kabul
etmektedirler (62,63). Universite grencileri
ile  gerceklestirilen calismalarda  farkli
sonuglar bildirilse de genelde yiiksek birakma
oranlarinin oldugu goriilmektedir (64,65).
Boliim sayisinin fazla oldugu internet tabanl
miidahalelerde Ogrencilerin ilerleyen
bolimleri tamamlama oranlar1 ¢ok daha

diisiiktiir  (17). Depresyonu olan kisilerle
yiiriitiilen bir ¢alismada, kullanicilar gengse,
erkekse, egitim diizeyi diisiikse ve eslik eden
anksiyete varsa, yliz yiize biligsel davranigei
terapi miidahalelerine kiyasla internet tabanl
biligsel davranis¢1 terapi miidahalelerinden
ayrilma olasiliginin  daha yiiksek oldugu
belirtilmektedir (66). Birey, duygu
durumundaki olumlu gelismeler nedeniyle de
internet tabanli miidahaleleri erken birakabilir.
Ancak daha siklikla goriilen erken birakma
nedeni sunulan internet tabanli miidahalenin
yeterince tatmin etmemesidir (17). Internet
tabanli bir miidahalede katihmciya 2-3
paragraflik kisa destekleyici bir hatirlatici
otomatik e-posta gonderildiginde
katilimcilarin programi tamamlama oraninin
yiizde 36°dan 58’¢ ¢ikabildigi belirtilmektedir
(67). Erken birakma, yukarida agiklananlar
gibi ¢oklu degiskenlerin birlesik etkisinden
etkilenebilir ancak bilinen bir gercek var ki o
da erken birakma internet tabanli miidahalenin
benimsenmesini ve kiginin iyi bir tedavi
almasini engellemektedir (63). Biitiin bunlar
birlikte degerlendirildiginde iiniversite
Ogrencilerinin  tercihlerini dikkate alarak
gelistirilecek kisa siireli, kullanighi internet
tabanl miidahalelere ihtiya¢ duyulmaktadir.

2.2. internet Tabanh
Olumsuz/Yan Etkiler

Miidahalelerde

Psikolojik yardim siireclerinde istenmeyen
olaylar/durumlar; yeni semptomlarin ortaya
¢itkmasi, var olan Dbelirtilerin  artmasi,
bozuklugun iyilesmemesi veya  kotiiye
gitmesi, siirecin ~ uzamasi, danisanin
uyumsuzlugu, danisan-terapist arasindaki
gerginlikler, asir1  yakin  danisan-terapist
iligkisi, psikoterapi siirecine bagimlilik, aile
iligkilerinde bozulma ve degisiklikler, is
iligkilerinde =~ bozulma ve  gerginlikler,
danisanin yasam kosullarindaki olumsuz
degisiklikler =~ ve  damgalanma  olarak
siralanabilir (68). Istenmeyen olaylar tedavi
stireciyle ilgili ya da tamamen tedavi ile
alakasiz olabilmektedir. Ornegin psikolojik
danisma siirecindeki bir danigsanin sevdigi
yakinini kaybetmesi istenmeyen bir olaydir
ancak psikolojik damigma kaynakli degildir

(69). Psikolojik danigsma kaynakli
olumsuzluklar ise miidahalenin uygulanisina
gore ikiye ayrilmaktadir. Eger olumsuz
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tepkiler, etik ilkelere uygun olmayan, bilimsel
olarak ispatlanmis miidahale protokolleri ya
da kuramsal yaklagimlara aykiri bir pratigin
sonucunda ortaya ¢ikti ise buna malpraktis
denir. Burada kasten veya ihmal ile danisana
zarar verilmektedir. Ancak bundan bagimsiz
olarak sadece profesyonel standartlara uygun
olarak yiriitillen siireglerde, miidahale ile
ilgili ortaya cikan istenmeyen olay/durumlar
yan etki olarak degerlendirilmektedir. Tim
psikoterapotik miidahalelerde oldugu gibi
internet tabanli miidahalelerde de yan etkilerin
olmasi olasidir. Kabul edilebilirlik, etkililik ve
maliyet analizi ¢aligmalar1 kadar olmasa da
miidahalenin ~ olast  olumsuz  etkileri
alanyazinda c¢alisilan bir konudur. Sosyal
kaygi miidahalesindeki yan etkileri
degerlendiren bir ¢alismada 133 katilimcidan
19°u (%14) psikolojik yardim siireci ile ilgili
oldugunu diisiindiigli istenmeyen olumsuz
olaylar1 yasadigini belirtmislerdir. En sik
vurgulanan yan etkiler ise yeni semptomlarin
ortaya ¢ikmasi, semptomlarin kotiilesmesi ve
iyi olusun azalmasi olarak belirtilmektedir.
Ancak etkilerin kalic1 olmadigi, ¢alisma
sonrasinda higbir katilimecinin sosyal kaygi
diizeyinde bir artis goriilmedigi ifade
edilmistir  (70). Karyotaki (2018) (71)
tarafindan gergeklestirilen ve 13 ¢aligmanin
dahil edildigi internet tabanli miidahaleler ile
ilgili bir meta analiz c¢aligmasinda 3805
katilimcidan elde edilen veriler
degerlendirilmistir. Dahil edilen
calismalardaki orneklemin %7.2'sinin klinik
olarak anlamli bozulma gosterdigi (miidahale
gruplar i¢in %5.8, kontrol grubu icin %9.1)
ifade edilmektedir. Meta analiz bulgular
kotilye  gidisin -~ kontrol  gruplarindaki
bireylerden daha az oldugunu
vurgulamaktadir. Olumsuz etkileri
yordayabilecegi diisliniilen yas, cinsiyet,
semptom  diizeyi, egitim diizeyi ve
komorbitide faktorlerinin higbirinin olumsuz
etkilerin bir yordayicisi olmadig1 gézlenmistir.
Bir bagka meta analiz ¢alismasinda (72) diistik
egitim diizeyine sahip bireylerde olumsuz
sonuglarin daha olas1 oldugu bu yiizden daha
diisiik egitim diizeyine sahip bireylerle
calisirken tedavi siirecinde izlemenin Onemli
oldugu ifade edilmektedir. Katilimcilarin
%8.6’sm1in  olumsuz etki bildirdigi nitel bir
calismada, kullaniciyla ilgili ve programla

ilgili olmak {zere olumsuz etkiler iki
kategoride degerlendirilmistir. Katilimer ile
ilgili olumsuz etkiler, icgdrii diizeyi ve
semptom  diizeyi  olarak  belirtilirken
programim kendisi ile olumsuz etkiler ise
cevrimici yontem (birbirini takip eden
modiillerin ve gorevlerin rahatsiz edici
olmasi), iletisim (otomatik cevaplardan
kaynaklanan kisisel egitimin eksikligi) ve
uygulama (katilimcilarin programi
tasarladiklar1  gibi  kullanamamaktan ve
digerlerinin nasil kullandig ile ilgili olumsuz
diistinceler) olarak kategorilendirilmistir (73).

3. Universite Ogrencilerinde Internet
Tabanh Miidahaleler
Universite  dgrencilerinde  internet

kullaniminin yaygin ve teknoloji kabuliiniin
yilksek oldugu diisiiniildiigiinde internet
tabanli miidahalelerin bu grup i¢in islevsel bir
kaynak olacagi aciktir. Alanyazinda birgok
etkililik  calismasi  yetigkinler iizerinde
gerceklestirilmistir.  Yine bir¢ok caligmanin
klinik diizeyde belirti gosteren, tami almis
bireylerle gerceklestirildigi ifade edilebilir. Bu
baglamda iiniversite Ogrencilerine Ozgii
diizenlemeler igeren miidahale programlarinin

gelistirilmesi ~ 6nemlidir.  Bu  boliimde
alanyazinda yer alan ve  (iniversite
Ogrencilerini  konu  edinen  deneysel
aragtirmalar degerlendirilmektedir. Bu

kapsamda depresyon, anksiyete, stres, sosyal
kayg1, yeme bozukluklari, travma sonrasi stres
bozuklugu ile ilgili ¢aligmalarin yaninda
herhangi bir taniya odaklanmayan
transdiagnostik yaklasima dayali miidahaleler,
diger problem alanlar ve psikolojik saglamlik
ile ilgili ¢aligmalar degerlendirilmistir.

3.1. Depresyon, Anksiyete ve Stres

Depresyon {iniversite Ogrencilerinde en sik
goriilen ruh sagligi problemlerinin basinda
gelmektedir. Isteksizlik, mutsuzluk, iizgiinliik,
uyku sorunlari, hareket ve diisiincelerde
yavaglama gibi belirtileri olan duygu durum
halidir (74). Meta analiz ¢alismalarinda
internet tabanli miidahalelerin depresyonu
azaltmada orta diizeyde etkili oldugu ve
uzman destegi de eklendiginde etkilerin arttig
bildirilmektedir  (32,49). Bu kapsamda
tiniversite Ogrencilerinin depresyon
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diizeylerini  azaltmaya  yonelik  olarak
gelistirilen birgok internet tabanli miidahale
arastirmasi  da  bulunmaktadir  (75,76).
Universite grencileriyle gerceklestirilen bir

calismada rehbersiz internet tabanli
miidahalenin Ogrencilerin depresyon
diizeylerini  diisiirmede  etkili  oldugu

belirtilirken yiiksek seviyelerde erken birakma
oranlarinin olduguna da dikkat cekilmektedir
(76). Ancak liniversite ogrencileri
gerceklestirilen bazi aragtirmalarda da internet
tabanli miidahalelerin kontrol gruplarina
kiyasla anlamli diizeyde bir etkisinin olmadigi
aragtirma sonuglari da mevcuttur (75). Bir
meta analiz caligmasinda internet tabanli
miidahalelerin  {iniversite  Ogrencilerinin
depresyon diizeylerini diistirmede kiiciik
etkiler gosterdigi belirtilmektedir (77).

Universite ~ dgrencilerinin ~ yogun  olarak
yasadigt ve lizerinde sik  arastirma
gerceklestirilen diger bir ruh saglig1 problemi
ise anksiyetedir. Anksiyete, gelecekle ilgili
tehditler, yasanabilecek potansiyel
olumsuzluklara yonelen kontrol edilemezlik
duygusudur  (78). Anksiyete bozukluklari
icerisinde panik bozukluk, fobiler, yaygin
kaygi bozuklugu vb. gibi farkli bozukluklar
yer almaktadir. Bunlara 6zgii internet tabanl
midahaleler bulunmakla birlikte g¢alismalar
daha ¢ok genel bir anksiyete basligi altinda
toplanmaktadir (79,80). Anksiyete ile ilgili
3724 katilimcmin yer aldigr 34 arastirmanin
meta analiz c¢alismasinda, internet tabanli
miidahalelerin anksiyete belirtilerini
azaltmada orta ve biiyiikk etki biiyiikliigiine
sahip oldugu belirtilmektedir (81). Universite
ogrencileri ile gergeklestirilen c¢aligmalarda
sadece anksiyete problemine odaklanan
arastirmalarin (82,83) yani sira depresyon ve
anksiyete problemlerinin ikisine birlikte
odaklanan birgok calismanin da oldugu
goriilmektedir  (84). Toplumdaki  diger
gruplarda internet tabanli miidahalelerin
anksiyete ilizerinde orta ve biiyiik diizeyde
etkili oldugu (85,86) tespit edilse de iiniversite
ogrencilerindeki etki diizeylerinin daha disiik
oldugu bildirilmektedir (77).

Universite 6grencilerinde yaygin olarak
yasanan diger bir problem ise strestir. Stres,
depresyon ve anksiyeteye eslik etmekte hatta
bu sorunlarin gelismesine katki saglamaktadir

(87). Arastirmalarda stres daha ¢ok diger ruh
saglig1 problemleri ile birlikte inceleniyor olsa
da iniversite Ogrencilerinde direkt olarak
strese yonelen internet tabanli miidahale
¢alismalar1 da bulunmaktadir (88,89). Bu
calismalarda da internet tabanli miidahalelerin
stres tiizerinde kiigiik-orta biiytikliikte etkili
oldugu belirtilmektedir.

3.2. Alkol ve Madde Kullanimi

Alkol kullanimi, madde ya da sigara
bagimhiligi problem alanlari internet tabanlh
miidahalelerin siklikla kullamildigi problem
alanlaridir (90,91). Yetiskinler i¢in hazirlanan
ve ticari olarak da kullanilan bir programin
tiniversite &grencilerine uyarlamasi yapilmis
ve program kullanimindan sonra iiniversitenin
ilk yariyitlma kiyasla alkol tiiketiminin
azaldigt ve akademik basariyr pozitif
etkiledigi bulunmustur (92). Kisinin alkol
kullanimu ile ilgili bilgilerini sorgulayarak bu
bilgileri toplumun geri kalani ile karsilastirip
geribildirim  iireten,  sonrasinda  kisa
bilgilendirme ve yerel yardim kaynaklarini
Oneren temel diizeyde bir uygulamanin hem
onleme hem de alkol diizeyini azaltmada etkili
oldugu ifade edilmektedir (93). Universite
ogrencilerinde alkol kullanimina yonelik
calismalarin derlendigi meta analiz
calismasinda 36 g¢alisma ele almmis ve
miidahalelerin genel olarak kisisel geri
bildirim ve ¢ok bilesenli miidahaleler olarak
iki gruba ayrilabilecegi, 6zellikle ¢ok bilesenli
(sadece geri bildirim ve ydnlendirmeden

ibaret  olmayan)  miidahalelerin  alkol
kullanimint azaltma konusunda daha etkili
oldugu belirtilmektedir. Buradaki alkol

kullanimina yonelik miidahalelerinin 6nemli
bir kism1 AlcoholEdu isimli uygulamay1 temel
alarak gelistirilmistir ve miidahalelerin etkileri
alt1 ay sonrasi izleme Ol¢iimlerinde de devam
etmektedir (94). Bu alandaki diger meta analiz
caligsmalar1 da benzer bulgular1 vurgulamakta,
internet tabanli miidahalelerin haftalik alkol
tiketimini azalttigim, kiiciik diizeyde anlaml
etkisinin oldugunu ve en giiclii etkinin ise
kisisellestirilmis geribildirim oldugunu
vurgulamaktadir (95,96). Alkol g¢alismalarini
dahil etmeyen ancak tiitiin ve diger maddeleri
bir arada degerlendiren meta analiz
calismasinda 12 c¢aligma aragtirmaya dahil
edilmis ve  kiicik etki  biyiikligi
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raporlanmigtir (97). Calismada 6zellikle tiitiin
harici maddelerle ilgili aragtirmalarin oldukga
sinirli  oldugu ifade edilmistir. Caligmalar
internetten  bagimsiz  ¢alisan  bilgisayar
programlari, kisa mesaj (SMS) temelli
miidahaleler, mobil uygulamalar ve internet
temelli  miidahalelerden  olusan  farkli
formatlarda sunulmaktadir.

3.3. Sosyal Kaygi

Universite 6grencilerinde sosyal kaygi yasam
kalitesini diisiiren 6nemli bir sorundur. Sosyal
kaygis1 olan bireylerin psikolojik yardim
arama goniilliiliikleri de oldukca diisiiktiir. Bu
baglamda sosyal kayginin azaltilmasina
yonelik olarak alanyazinda internet tabanl
midahaleler 6nemli bir aragtirma alani haline
gelmis ve bir¢ok ¢aligmada ele alinmigtir (98—
100). Bu alanda gergeklestirilmis bir meta
analiz calismasinda internet tabanl
midahalelerin sosyal kaygiy1 azaltmada (d =
0.86), yasam kalitesini (d = 0.53) ve komorbid
anksiyete ve depresyonu (d = 0.40)
iyilestirmede orta-yliksek derecede etkili
oldugu ifade edilmektedir (101). Universite
Ogrencilerini  konu  edinen  ¢alismalar
degerlendirildiginde hem uzman destekli hem
uzman desteksiz miidahalelerin etkili oldugu
ifade edilebilir. Akran rehberligini de igeren
bir randomize kontrolli calismada
katilimcilarin ~ sosyal kaygi  diizeylerinin
onemli Ol¢lide azaldig1 ve iyilesmenin kalict
oldugu ifade edilmektedir (102). Kendi
kendine yardim igeren PDF formatindaki
dosyalarin kullanildigt ve uzman destekli
olarak yapilandirilan bir calismada hem sosyal
kaygt hem sosyal etkilesim kaygisinda
anlamli diizeyde biiyiikk etki biyiikligi
raporlanmigtir (103). Klinik diizeyde sosyal
kaygiya sahip olmayan, psikoloji dersine
katilan 6grenciler ile gerceklestirilen bir diger
caligmada ise miidahalenin etkili oldugu, etki
biyiikliigiiniin kiigiik oldugu ancak herhangi
bir uzman destegi olmadan da tek basina bir
tedavi segenegi olabilecegi belirtilmektedir
(104). Sosyal anksiyetesi yiiksek olan bireyler
icin internetin adeta evde olmak gibi giivenlik
kaynagi olabilecegi (105), bireylerin yardim
almadaki goniilsiizliikleri ve bagka bir insanla
iletisime ge¢cmekteki kaygilar1 (danisman,
terapist dahi olsa) dikkate alindiginda internet
tabanli miidahalelerin bu kisilere

ulasabilmenin etkili bir yolu oldugunu ifade
etmek yanlis olmayacaktir.

3.4. Yeme Bozukluklari

Internet  tabanli  miidahalelerin  siklikla
kullanildigr  diger bir alan olan yeme
bozukluklari,  blumiya, anoreksiya ve
tikinircasina yemeyi igeren cati bir kavramdir.
Yaygimlik calismalarin1  degerlendiren bir
caligmada yeme bozukluklarma iligkin
yayginligin bat1 ilkeleri ile geri kalan tlkeler
arasinda farkliliklar oldugu ve %0.1 ile %7.3
arasinda degistigi ifade edilmektedir (106).
Universite ogrencilerinde yeme
bozukluklarimin yayginligini degerlendiren ve
951 ogrenci iizerinde gerceklestirilen bir
calismada yayginlik oranlar1 %2.2 olarak
bulunmustur  (107). Yeme bozukluklar
tizerine gelistirilen sekiz aragtirmanin dahil
edildigi bir sistematik derleme c¢aligmasinda
rehberli miidahalelerin orta-yiiksek bir etki
biiylikliigline  sahip  oldugu, rehbersiz
miidahalelerin ise anlamli bir etkiye sahip
olmadig1 ifade edilmektedir (55). Universite
Ogrencileri lizerinde gerceklestirilen internet
tabanli miidahalelerin degerlendirildigi baska
bir calismada yeme bozukluklar1 belirtileri
iizerinde orta diizey etki biiyikligi oldugu
belirtilmektedir (77). Universite 6grencisi 107
kadimin dahil edildigi bir calismada {i¢ haftada
tamamlanacak  sekilde  tasarlanan  alt1
oturumluk miidahale sonrasinda katilimcilarin
yeme bozuklugu riski ve semptomlarinin
azaldigi tespit edilmistir (108). Yeme
bozuklugu semptomlarinda internet tabanl
miidahalelerin etkili oldugunu ifade eden
baska calismalar da soz konusudur ancak bu
alanda daha fazla arastirmaya ihtiyag
duyuldugu vurgulanmaktadir (109).

3.5. Travma Sonrasi Stres Bozuklugu

Internet tabanli miidahalelerin kullamldig1 ve
etkili oldugu baska bir ruh saghigir problemi
ise travma sonrasi stres bozuklugudur (TSSB).
Travma sonrasi stres bozuklugunda bireyler
travmatik olayla ilgili uyaranlardan kaginma,
diisiince yapisinda bozulma, damgalanma ve
sucluluk yasayabilmektedirler. Travma odakl

olarak gelistirilen internet tabanli
miidahalelerde de daha c¢ok bu alanlara
yonelik  miidahalelerde  bulunulmaktadir.
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TSSB i¢in bilinen ilk internet tabanli kendi
kendine yardim miidahalesi “Interapy”
protokiiliniin  iceriginde kendi kendine
yiizlesme (ac1 verici uyaranlara maruz kalma),
biligsel yeniden yapilandirma ve sosyal
paylasim gibi unsurlar yer almaktadir (110).
Travma odakli BDT temelinde gelistirilen
internet tabanli miidahalelerde de psikoegitim,
maruz birakma, gevseme yoOnetimi, biligsel
yeniden yapilandirma ve ev oOdevlerini
icermektedir (111). Meta analiz caligmalari
TSSB i¢in internet tabanli miidahalelerin
etkili oldugunu kanitlamaktadir (112,113).
TSSB ile ilgili gerceklestirilen toplamda 3832
kisinin yer aldigi 33 arastirmanin dahil
edildigi bir meta analiz ¢aligmasinda, internet
tabanli miidahalelerin TSSB semptomlarim
azaltmada etkili oldugu, uzman desteginin bu
etkiyi  arttirdigi  bildirilmektedir ~ (114).
Tecaviize bagli TSSB tanisi olan 87 kadin
Uiniversite Ogrencisiyle gercgeklestirilen
rehberli internet tabanli miidahale
arastirmasinda TSSB semptomlarinin
azaltmada biiyiikk etkiye sahip oldugu ve
izleme Ol¢iimlerinde de bu etkinin korundugu
tespit edilmistir (115). Farkli travmalara bagli
olarak TSSB gelistiren iiniversite
ogrencilerinde de internet tabanli miidahaleler
etkili olmaktadir (116,117).

3.6. Uyku Bozukluklari

Uyku bozukluklular1 birgok probleme eslik
eden ve {iniversite dgrencilerinde sik goriilen
ruh sagligi problemlerinden biridir (118,119).
Universite ~ 6grencilerinin =~ %62’si  uyku
yetersizligi  bildirmektedir (120). Internet
tabanli miidahaleler uyku bozukluklarinda
kullanilmakta ve etkili oldugu bildirilmektedir
(121,122). Uyku bozukluguna yoénelik BDT
tabanli bir internet tabanli miidahale
iceriginde; miidahaleyi tanitma ve tedavi igin
bir gerekce saglama, uyku-uyamiklik
programini diizenleme, uyku hijyeni egitimi,

bilissel yeniden yapilandirma ve niiksii
Onleme agsamalari yer almaktadir (123)
Uykusuzluk ve kaygi problemi yasayan

universite ogrencileri ile gergeklestirilen bir
arastirmada  internet tabanli  miidahale
sonrasinda iniversite Ogrencilerinin  uyku
kalitesinde artiglarin oldugu ve miidahalenin
uykusuzluk i¢in orta diizeyde etkili oldugu
bulunmustur (82). Uyku problemi yasayan 36

milletten toplam 81 uluslararasi 6grenci ile
gergeklestirilen bir aragtirmada kisa internet
tabanli  miidahalenin uyku problemleri
tizerinde etkili oldugu bulunmustur (124).
Universite 6grencilerinde uyku problemlerinin
yiiksek yayginligi ve ciddi sonuglarina ragmen
sinirli sayida ¢aligma iiniversite 6grencilerinde
uyku bozukluklarinin etkililigini
incelemektedir. Bu alanda daha fazla
aragtirmaya ihtiya¢ duyuldugu goriilmektedir.

3.7. Transdiagnostik Miidahaleler

Farkli ruh saghign problemlerine yonelik
transdiagnostik (tanilariistii-Otetanisal) yapida
internet tabanli miidahaleler de
gelistirilmektedir. Transdiagnostik yaklasim
ruhsal bozukluklarin ortaya c¢ikmasinda ve
siirmesinde altta yatan ortak psikopatolojik
stireclere odaklanmaktadir. Boylelikle
kategorik agidan bu bozukluklar farkli sekilde
tan1 alsa dahi birbirleriyle ne acidan
ortiistiikleri ya da ayristiklar tespit edilebilir.

Transdiagnostik ~ yaklasim  bu  ydnleri
kullanarak ruhsal bozukluklar1 tedavi etmeyi
amaglamaktadir ~ (125). Bu  baglamda

iiniversite 6grencilerinde depresyon, anksiyete
ve strese diizeylerini azaltmaya odaklanan ve
transdiagnostik olarak isimlendirilen pek gok
aragtirma bulunmaktadir (126-128) .

Farkindalik ve BDT tekniklerinin
birlestirildigi  rehberli  bir  calismada
farkindalik uygulamasi iizerine psikoegitim
iceren 12 video, anonim olarak tartisma
forumlari, profesyonel tarafindan
yonlendirilen 20 dakikalik canli video
konferanslar1 igermektedir (129). Bu internet
tabanli  miidahalenin  sonuglarina  gore
depresyon ve anksiyete semptomlarinda
onemli Ol¢iide azalma olurken algilanan stres
iizerinde anlamli bir etkisinin olmadigi
belirtilmektedir. Otetanisal bir yaklasim olan
kabul ve kararlilik terapisi yaklagimina dayal
simdiki anla temas, biligsel ayrigma ve
baglamsal benlik boyutlarin1 igeren kisa
internet tabanli bir ¢aligma ii¢ haftalik bir
miidahaleyi  kapsamaktadir.  Arastirmanin
sonuclarina  gore miidahale sonrasinda
Ogrencilerin depresyon, anksiyete ve Stres
diizeylerinde azalma tespit edilirken {i¢ hafta
sonra gerceklestirilen izleme Ol¢limiinde
kontrol grubu ile arasinda bir fark tespit

822



Osmangazi Tip Dergisi, 2023

edilememistir (130). Kabule dayali davraniset
terapi kapsaminda gelistirilen internet tabanl
bir miidahale programinin igerigi psikoegitim,
farkindalik ve degerlerden olusmaktadir
(131). Ug haftalik program siirecinde hem
hatirlatma ve hem de uzman destegini iceren
g-posta gonderilmistir. Ogrencilerin
%37’sinin  tamamladigit  bu  c¢aligmada
depresyon, anksiyete ve stres diizeylerinde
anlamli diisiisler oldugu bildirilmektedir.
Baska bir c¢alismada ruminasyon odakli
bilissel davranisci terapiye (ROBDT) dayali
internet tabanli bir miidahalede rehberli,
rehbersiz ve kontrol gruplar1 karsilastirilmigtir
(132). Rehberli ROBDT’nin hem gegmis
depresyonu hem de temel stresi kontrol
ederken, kontrol grubuna goére depresyon
yasama riskini %34 oraninda azalttigi,
anksiyete ve depresyon semptomlarini
azaltmada kisa ve orta vadede etkili oldugu
ancak bu iyilesmelerin siirdiiriilemedigi tespit
edilmistir. Universite dgrencilerinde
depresyon, kayg1 ve stres iizerine {i¢ program
sunan (anksiyeteden uzaklagsma, depresyondan
uzaklagma ve stresten uzaklasma) rehberli bir
internet tabanli BDT miidahalesinin etkileri
incelenmistir (133). Ogrenciler {i¢ gruptan
birine ayrilmistir. Her ii¢ program da sekiz
hafta slirmekte ve davramigsal aktivasyon,
biligsel yeniden yapilandirma ve zorlu temel
inanglar gibi BDTmin temel kavramlarini
icermektedir ancak programlarin igeriklerinde

sorun alanma gore baz1 farkliliklar
barindirmaktadir. Arastirmanin  sonuglarina
gore depresyon, kayg1 ve stres
semptomlarinin, 3 programin da

kullanicilarinda, kiigiik (0,3) ila c¢ok biiyiik
(1,2) grup i¢i etki boyutlariyla zaman icinde
azaldigi  belirtilmektedir. ~ Ote  tanisal
yaklasgima  gore  gelistirilmis  miidahale
programimin kullamildigi bir aragtirmadan 66
Ogrenci ¢alismaya dahil edilmis ve depresyon
anksiyete ve stres diizeylerinde azalma oldugu
bulunmustur (134). Endonezyada fiiniversite
Ogrencileri ile yiiritilen bir bagka ¢alismada
50 katilmci aragtirmaya dahil edilmis ve
internet  tabanli miidahalenin  bireylerin
depresif duygudurum ve anksiyete diizeyini
azalttifl, yasam kalitesini artirdigi ifade
edilmigtir  (135). Ancak ayn1 protokolii
kullanan bir bagka c¢alisma da miidahale,
psikolojik  belirtileri azaltmamistir  (136).

Kabul ve kararlilik terapisi temelinde
geligtirilen YOLO (yalmizeca Dbir kez
yasarsiniz) isimli bir internet tabanli miidahale
iki calismada denenmistir (137,138). Her iki
caligmada da  {niversite  Ogrencilerinin
anksiyete ve depresyon diizeylerinde kiigiik
etki biiyiikliiklerinde anlamli iyilesmeler
oldugu bildirilmektedir. Farkli kuram ve
modellerin temel alinarak gelistirilen internet
tabanli miidahalelerin daha kisa veya uzun
olarak sunuldugu, Ogrencilerin depresyon,
anksiyete ve stres diizeylerinde kiigiik-biiyiik
etki biiyiikliklerinde degisimlerin oldugu
goriilmektedir.

3.8. Diger Problem ve Uygulama Alanlar:

Depresyon, anksiyete, stres, sosyal kaygi,
yeme bozukluklart tiniversite ogrencilerinde
internet tabanli miidahaleler baglaminda
siklikla caligilan problem alanlaridir. Genel
olarak ozbildirime dayali 6lgme araglarindan
yiiksek puan almak ya da klinik tam
goriigmeleri  kullanmak yolu ile g¢aligma
gruplariin olusturuldugu bu alanlar diginda,
iiniversite Ogrencileri {izerinde bir klinik bir
tant olmayan farkli problem alanlarinda
gergeklestirilmis internet tabanli miidahaleler
de s6z konusudur. Orbach ve ark. (2007)
(139), sinav kaygisinda BDT temelli internet
tabanl miidahalenin durumluk kayg: diizeyini
azaltmada etkili bir yontem oldugunu
vurgulamaktadir. Bir bagka c¢alismada
ogrencilerin kendilerine yonelik o6zelestirel
negatif diislinceleri hedef alinmms, tek
oturumdan olusan internet tabanl
miidahalenin bu diisiincelerin azaltilmasinda
etkili  oldugu, miidahalenin {iniversite
ogrencilerinde kullanilabilirlige sahip oldugu
ifade edilmigtir (140). Universite
ogrencilerinde siklikla goriilen erteleme
davraniginin azaltilmasina yonelik hem uzman
destekli hem uzman desteksiz sunulan bir
miidahale  programinda 150  ogrenci
arastirmaya dahil edilmis, internet tabanli
miidahalelerin erteleme davranigini azaltmada
kullanilabilecek etkili bir ara¢ olabilecegi
gosterilmistir (141). Tek oturumdan olusan
internet bagimlilig miidahalesinin
degerlendirildigi bir calismada uygulamanin
etkili oldugu, etkilesimli olup olmamasinin
sonuglar uzerinde etkili olmadigi,
kazanimlarin bir ay sonraki izleme Sl¢limiinde
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korundugu ifade edilmektedir (142).

Intiharla ilgili internet tabanli miidahaleler de
alanyazinda yer almaktadir. Intihar egilimi
olan {iniversite Ogrencilerinin yardim arama

egilimlerini artirmayr hedefleyen internet
tabanli  bir miidahale programi  risk
grubundaki ogrencileri psikolojik yardim

almaya yoOnlendirme amag¢h kullanilmistir.
Caligma bu sayede iiniversite 6grencilerinin
yardim alma goniilliiliigiiniin arttigimi ifade
etmektedir (143). Internet tabanli intihari
onleme programmin kabul edilebilirligini
degerlendiren iki ¢alisma s6z konusudur
(144,145). Cevrimigi ortamda bir tarama ve
miidahale gelistirmeyi amaclayan bir pilot

caligmada motivasyonel goriigme ilkeleri
baglaminda yapilandirilan midahale
programinin iiniversite Ogrencilerinin

damgalanma diizeyini azalttigi ve yardim
alma egilimini artirdig1 ifade edilmistir (146).
Diger problem alanlar ile kiyaslandiginda
intthara  yonelik  miidahaleler  oldukga
sinirhidir. Bu alanda daha fazla g¢aligmaya
ihtiyag vardir.

Miikemmeliyetgilik ile basa g¢ikma internet
tabanli miidahalelerde ele alinan bir bagka
konudur.  Galloway ve ark. (147)
mitkemmeliyetgiligi depresyon, anksiyete ve
stres igin Onemli bir Otetanisal 6ge olarak
degerlendirdikleri meta analiz ¢alismasinda,
15 aragtirmay1 calismaya dahil etmis. Internet
tabanl BDT miidahalelerinin
milkemmeliyetciligi azaltmada etkili
oldugunu, depresyon, anksiyete, yeme
bozuklugu ve stresin azaltilmasinda etkili bir
degisken olabilecegini ifade etmektedir.
Internet tabanli miidahalelerin {iniversite
Ogrencilerinde uyum bozucu
mikemmeliyetgiligin  azaltilmasinda  etkili
oldugu (148), sekiz modiilden olusan bir
bagka miidahale programinda yarisindan az

modiilii tamamlayan katilimcilarda dahi
miikemmeliyetcilik diizeyinin azaldig1
bulunmustur (149).

Universite dgrencilerine yonelik dnleyici veya
pozitif degiskenlere odaklanan internet tabanl
miidahaleler de gerceklestirilmektedir.
Internet tabanli  onleyici  miidahalelerin
genglerde psikolojik iyi olusu ve psikolojik
saglamlig1 arttirmada etkinligini degerlendiren

caligmalar bulunmaktadir (150,151).
Universite dgrencileriyle gerceklestirilen bir
calismada internet tabanli miidahalenin
Ogrencilerin iyi olus, psikolojik saglamlik ve
benlik saygisi diizeylerini artirdigt
belirtilmektedir (152). Bunlara ek olarak farkl
onleyici ¢aligmalar da bulunmaktadir. Cinsel
siddetin dnlenmesine yonelik internet tabanli
bir miidahalenin sonuglarina goére deney
grubundakilerin kontroldekilere goére cinsel
siddete tanik oldugunda daha sik miidahalede
bulunma ve daha az cinsel siddet uygulama,
cinsel saldiri, etkili riza konusunda daha fazla
bilgiye sahip olma, tecaviiz kurbanlari igin
daha fazla empati kurma, kadinlara kars1 daha
az diismanlik besleme ve riza dist seks icin
daha az olumlu sonug¢ beklentileri iginde
olduklarimi tespit etmislerdir (153). Biitiin bu
caligmalar internet tabanli miidahalelerin
yalnizca  ruh sagligt ~ problemlerinin
sagalttiminda degil {iniversite &grencilerinde
pozitif degiskenlerin gelisiminde ve farkli
konularda da onleyici olarak
uygulanabildigini gostermektedir.

4. Tiirkiye’deki Cahsmalar ve Mevcut
Durum

Alanyazinda 30 yildan daha uzun bir ge¢misi
olmasina ragmen Tiirkiye’de internet tabanli
miidahaleler ile ilgili ¢aligmalar sinirlidir. Bu
alan gérece yeni bir calisma alamdir. Internet
tabanli miidahaleler ve dijital miidahaleler s6z
konusu oldugunda Tiirkiye’de agirlikli olarak
derleme ve gozden gecirme c¢alismalart s6z
konusudur, deneysel bir aragtirmaya ise
rastlanamamustir  (20). Cocuklarin biligsel
hatalarina ve psikolojik belirtilerine yonelik
bir miidahale platformu (154), COVID 19
stirecinde kullanicilarin psikolojik belirtilerle
basa c¢ikmalarina rehbersiz kendi kendine
yardim miidahalesi olarak tasarlanmis internet
tabanlt miidahale programi (155) ve obsesif
kompulsif bozukluga yonelik gelistirilen
miidahale program (156) bu alanda var olan

miidahale programlaridir. Kendi kendine
yardim platformu
www.kendikendineyardim.org adresinde

yayin yapmaktadir. Depresif duygudurum,
kayg1 ve stres modiillerinden olusan miidahale
programina iligkin program gelistirme siireci
aktarilmis ve kullanilabilirlik degerlendirmesi
yapilmistir. Ancak programla ilgili herhangi
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bir etkinlik caligmasi ger¢eklestirilmemistir
(20).  Gocek-Yorulmaz  (2020)  (156)
tarafindan  gelistirilen  programin  OKB
tizerinde etkisi oldugu ifade edilmistir. Ancak
oldukca kiiciik bir ¢aligma grubu iizerinde
gerceklestirilmistir. Program aktif olarak
genel kullanima acik degildir.

5. Sonuc ve Oneriler

Bu derleme c¢alismasinda internet tabanli
miidahalelerin  kapsami, etkililigi, tiirleri,
uzman desteginin rolii hakkinda genel bir
gergeve sunulmus, internet temelli
miidahalelerde erken birakma, yan etkiler
bilesenleri agiklanmaya ¢alisilmistir. Daha

sonra  iiniversite  Orneklemi  {izerinde
gerceklestirilen internet tabanli miidahalelerin
etkililigini degerlendiren caligmalar
transdiyagnostik ~ miidahaleler, depresif

duygudurum, anksiyete, stres, sosyal kaygi,
alkol ve madde kullanimi, yeme bozuklugu,
travma sonrasi stres bozuklugu miidahaleleri
basliklarinda, ek  olarak erteleme,
mikemmeliyetcilik, sinav kaygisi, akilc
olmayan inanclar, psikolojik saglamlik ile
ilgili ~ calismalarda  diger = problemler
basliklarinda degerlendirilmis, bu kapsamda
randomize Kkontrollii c¢alismalar ve meta

analizler ele alinmistir.
Alanyazindaki  sonuglar internet tabanl
midahalelerin  hem klinikk hem genel

popiilasyon da hem de lniversite 0grencileri
lizerinde etkililigini vurgulamaktadir.
Depresyon, anksiyete, stres semptomlarinda
kiiciik, yeme bozuklugu ve 6grencilerin sosyal
ve akademik islevselligi iizerinde orta
diizeyde etki biylikligii oldugu ancak
Ogrencilerin iyi olus diizeyinde anlamli bir
etki bulunmadigr vurgulanmaktadir (77).
Bunun yaninda yetigkinler ya da tani almis
gruplarla kiyaslandiginda iiniversite
Ogrencileri lizerindeki ¢aligmalarin sayisi
stmirli  oldugu  sdylenebilir.  Universite
Ogrencilerinin neredeyse tamami internet
kullanmaktadir ve bu durum interneti
psikolojik yardim hizmetlerinin sunumunda
Oonemli bir ara¢ haline getirmektedir. Ancak
internet tabanli miidahaleler gelistirilirken
iiniversite dgrencilerine 6zgili diizenlemelerin
yapilmast  O6nemli  bir durum olarak
gorlilmektedir. Yardim alma davraniginin

gorece smirli oldugu toplumlarda internet
iizerinden psikolojik yardim sunmak, bu
toplumlardaki tiniversite 6grencilerine yonelik
ruh saghigl uygulamalarma da katkida
bulunacaktir. Bu sayede daha fazla kisiye
nitelikli psikolojik destek hizmeti sunmak
miimkiin olabilecektir.

Uygulayicilar/alan calisanlar1 perspektifinden
bakildiginda ise internet tabanl miidahalelerin
farkli kombinasyonlarla psikolojik yardim
stireclerine dahil edildigi goriilmektedir.
Bunlardan en yaygin olani internet tabanl
miidahaleleri tek basina bir miidahale yontemi
olarak uzman destekli ya da uzman desteksiz
sekilde kullanmaktir. Bunun yaninda bazi
programlar internet tabanli miidahale ile
birlikte yiliz yiize grup oturumlarmi da
icermektedir  (103,157). Internet tabanli
miidahalelerdeki  materyaller yiiz yiize
psikolojik danigma oturumlar1 arasinda bir
sonraki oturum ig¢in hazirlik ya da oturum
sonrasinda iizerinde c¢alisilan Dbecerilerin
gelistirilmesi i¢in de kullanilabilir. Bu sayede
hem danisan hem de danisman igin zaman
tasarrufu saglayan bir miidahale olarak da

kullanilabilir  (158). Ancak bu konudaki
arastirmalar ~ gorece  sinirhidir.  Sonraki
arastirmalar karma miidahalelere ve bu
miidahaleler icindeki internet/yiiz  yiize
miidahale oranlarini belirlemeye
odaklanabilir.

Etkililigini gosteren 6nemli kanitlarin yaninda
tim Dbireyler i¢in uygun bir miidahale
olmamasi, internet erisimindeki zorluklar,
uzaktan tan1  koymada  gicliikkler ve
sinirliliklar olmasi internet tabanl
miidahalelerin dezavantajli yollar1 olarak ifade
edilebilir. Benzer bir sekilde internet tabanli
miidahalelerin  olumsuz etkileri  dikkate
alimdiginda mevcut durum kotiilesmese ya da
semptomlarda  artig  gozlenmese  dahi
danisanlarin problemle basa ¢ikma diizeyleri
artmadiginda ya da bekledikleri ilerlemeyi
gostermediklerinde umutsuzluk yasamalar1 ve
motivasyon kaybina ugramalar1 da olasidir.
Diger yandan aslinda yiiz yiize miidahaleden
fayda gorecek danmiganlar dogrudan internet
tabanli bir miidahale kullandiklarinda zaman
kaybedebilirler. Yine intihar egilimi olan
bireylerin takip edilmesinde belirli giigliikler
yaratabilir. Internet tabanli miidahalelerde
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erken birakma oranlarnn oldukca yiiksektir
(66,159). Erken birakan danisanlarin daha
sonraki siirecini takip eden bir arastirmaya ise
rastlanilmamistir. Bu nedenle uygulamanin
dezavantajlarin1 degerlendirmek i¢in daha
fazla arastirmaya ihtiya¢ oldugunu sdylemek
yanlis olmayacaktir. Bir diger zorluk ise
internet ya da teknolojik cihazlara erisimden
kaynaklanabilir. Nihayetinde internet tabanl
midahaleler kanita dayali miidahaleleri genis
gruplara ulastirma amaci giider ancak
teknolojiye erisim bu hedefin Oniinde bir
engelleyici olabilir. ileri yastaki bireyler
uygulamalar1  karmagik  bulabilirler. Bu
baglamda kullanilabilirlik arastirmalarinin
gerceklestirilmesi, kullanic1 dostu araylizlerin
gelistirilmesi dnemlidir.

Tirkiye’de internet tabanli miidahalelere
yonelik caligmalarin baslangic asamasinda
oldugu ifade edilebilir. Bu baglamda farkli
problem alanlarina odaklanan internet tabanli
miidahaleler ya da farkli problemleri bir arada
tedavi etmeye c¢alisan transdiagnostik
miidahalelerin gelistirilmesi gerekmektedir.
Farkli yas gruplarina yonelik miidahale
programlarina ihtiyag vardir. Tirkiye’de
psikolojik yardim almak hala birg¢ok insan i¢in
onemli bir damgalanma tehdidini icermektedir
ve psikolojik yardim alma yaygin degildir.
Ayrica birgok kisi kanit temelli yaklagimlara
da erisememektedir. Ozellikle iiniversitelerde
yardim alinabilecek uzman sayisi smirlidir
(2,160) ve hatta bazi {iniversitelerde yardim
alinabilecek bir birim dahi bulunmamaktadir.
Farkli  problem  alanlarinda ya da
transdiagnostik yaklasimlarla yapilandirilacak
internet  tabanli  miidahalelerin  kabul
edilebilirlik, etkililik caligmalarinin
gerceklestirilmesinin  toplum ruh sagligina
katkida bulunacagi diisiniilmektedir. Bu
kapsamda ilerleyen donemde randomize
kontrollii c¢alismalarin gergeklestirilmesi de
aragtirmacilara onerilmektedir.
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Derleme / Review
Meme Kanseri Tedavisinde Potansiyel Bir Antineoplastik Ajan: Gallik Asit
A Potential Antineoplastic Agent in Breast Cancer Treatment: Gallic Acid
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Ozet: Meme kanseri, diinya capinda kadinlarda kansere bagli 6liimlerin 6nde gelen nedenidir. Meme kanserinin goriilme siklig1 giin
gegtikge daha da artmaktadir. Kanser tedavisinde kullanilan kemoterapotik ilaglar ve digerleri hedef hiicrelerde ve saglikh
hiicrelerde etkin oldugundan, arastirmacilar meme kanseri tedavisi i¢in yeni ajanlar gelistirmeye ¢alismaktadir. Bu ajanlardan biri de
olduk¢a umut vadeden birgok meyve ve sebzede bulunan dogal polifenolik bir molekiil olan gallik asittir. Gallik asit tizerine yapilan
caligmalarda, gallik asitin A549 (akciger kanseri hiicre hattr) EBC-1, HTB 35(rahim agzi kanseri hiicre hatti) K-562 (miyeloid
16semi hiicre hatt1) MCF-7, MDA-MB-231 (meme kanseri hiicre hatti) gibi bircok kanser hiicre hattinda apoptoz indiikleyici, hiicre
dongiisti durdurucu, kanser olusumunda rol oynayan cesitli sinyal yolaklarimi inhibe edici, anjiyogenezi ya da metastazi 6nleyici
etkilerinin oldugu gozlemlenmistir. Yapilan ¢alismalarda gallik asidin evrensel kanser tedavisi ajan1 olma potansiyeli tasidigi ve
kanser basta olmak iizere birgok hastalik tizerine etkilerinin aragtirilmaya devam ettigi goriilmektedir. Yaptigimiz bu derlemede
gallik asidin meme kanseri tizerindeki etkilerinin ve anti-kanser mekanizmasinin gézden gegirilmesi amaglanmigtir.

Anahtar Kelimeler: Apoptoz, Tlag kesfi, Gallik asit, Meme karsinomu

Abstract: Breast cancer is the leading cause of cancer-related deaths in women worldwide. The incidence of breast cancer is
increasing day by day. Since chemotherapeutic drugs and others used in cancer treatment are active in target cells and healthy cells,
researchers are trying to develop new agents for breast cancer treatment. One of these agents is gallic acid, a natural polyphenolic
molecule found in many promising fruits and vegetables. In studies on gallic acid, it has been observed that gallic acid has
apoptosis-inducing, cell cycle arresting, inhibitory effects on various signaling pathways involved in cancer formation, inhibitory
effects on angiogenesis or metastasis in many cancer cell lines such as A549 (lung cancer cell line) EBC-1, HTB 35 (cervical cancer
cell line) K-562 (myeloid leukemia cell line) MCF-7, MDA-MB-231 (breast cancer cell line). Studies show that gallic acid has the
potential to be a universal cancer treatment agent and its effects on many diseases, especially cancer, continue to be investigated. In
this review, we aimed to review the effects of gallic acid on breast cancer and its anti-cancer mechanism.
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1. Giris

Meme kanseri 6zellikle kadinlarda olmak
iizere en sik rastlanan kanser tiirlerinden
biridir. Akciger, kolon ve pankreas
kanserinden sonra dordiincii en yiiksek
mortalite oranina sahip olan kanser tiiriidiir
(1). Mortalite ortalamasinda azalma olsa
bile her yil insidansi gittikce artmaktadir
(2). Ayrica yapilan istatistiksel ¢aligmalarda
2040 yilinda meme kanseri insidansinin
daha da artacagi gosterilmektedir (3).

Meme kanseri tedavisi ig¢in kapsamli
arastirmalar yogun bir sekilde devam
etmesine ragmen, meme kanser tedavisi i¢in
kesin terapdtikler heniiz mevcut degildir.
Meme kanseri tedavisinde temel zorluklar
arasinda, basta ila¢ direnci, diisiik yanit
oranlart ve olumsuz yan etkiler olmak
sinirlayict  faktorler yer almaktadir. Bu
nedenle, kanserin dnlenmesi ve tedavisi igin
hem giiclii hem de giivenli olan yeni anti-
kanser ilaglarina yiiksek bir talep vardir. Bu
konuda yapilan bazi c¢alismalar bilim

insanlarinin  dikkatlerini polifenolik bir
molekiil olan ve muhtemel yeni bir
antineoplastik potansiyeli barindiran gallik
aside (3,4,5-trihydroxybenzoic acid)
¢cekmisgtir.

Polifenoller, dogada bitkiler tarafindan en
yaygin sekilde iiretilen sekonder
metaboliklerdir (4). Bu polifenollerden
gallik asit ise polifenolik molekiillerin bir
sinifi olan tanninlerin iki sinifindan
hidrolize edilebilir. Gallik asit; findik,
karanfil, mese kabugu, giinebakan, cay
yapraklari, bogiirtlen, elma kabuklari, cilek,
ananas, muz, limon, uzim, sirke, sicak
cikolata, ceviz gibi ¢esitli bitki ve gidalarda
bulunmaktadir.  Gallik asit  tanninler
sinifinda tanimli, 170.12 molekiil
agirligina, bir aromatik halkaya, 3 hidroksil
grubuna ve 1 karboksil grubuna sahip,
kapali molekiiler formiilii C;HgOs olan bir
fenolik asittir (Sekil 1. 4, 5).

Sekil 1. Gallik asit’in (3,4,5-trihidroksibenzoik asit) molekiil yapisi (5)

Bitkilerde genellikle ester formunda bulunur
ve bir¢ok arastirmada gallik asit’in anti-
inflamatuvar (6), anti-oksidan (7), anti-
kanser (8, 9) ozelliklere sahip oldugu agiga
¢ikarilmistir. Ayrica karaciger yaglanmasi
ve hiperlipidemide (10), pankreas hasar1 ve
diyabet  gelisiminde  (11), kardiyak
fibrozisde (12) ve karaciger sirozu (13)
tedavisinde olumlu sonuglar elde edilmistir.
Gallik asitin, direkt olarak insan tuzerinde
yapilan herhangi bir calisma olmamasina
ragmen, gallik asitin terapotik etkilerini
gbsteren in vitro ve in vivo ¢aligmalar

mevcuttur. Ozellikle in vitro ¢aligmalar,
gallik asitin  saglikli/normal hiicreleri
etkilemeden  spesifik olarak  kanserli
hiicreler iizerinde sitotoksisite gdsterdigini
aciga cikarmistir (14). Ayrica, gallik asit
apoptozu (15) karsinogenezde rol oynayan
cesitli sinyal yolaklarini (16, 17) ve hiicre
proliferasyonunda hiicre dongiisiinii
etkilemektedir (18). Gallik asitin tiim bu
anti-kanser etkilere sahip olmasiyla, yan
etkileri nispeten fazla olan kemoterapi ve
radyasyon tedavileri gibi ydntemlerden
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daha uygulanabilir
olusturacaktir (19).

dogal bir ¢dzliim

Bu derlemenin amaci, gallik asitin kimyasal
ozelliklerini, toksisitesini, ozellikle
farmakolojik aktivitesini ve meme kanseri
iizerindeki etki mekanizmasi hakkinda
kapsamli bir agiklama yapmaktir.

2. Gallik Asitin Antikanser Aktivitesi ve
Etkiledigi Yolaklar

Gallik asit antioksidan, antienflamatuar,
antikanser ozelliklere sahiptir (20). Antikanser
ajanlarin en Onemli islevi, apoptoz sinyal

yolaklarin1 tetikleyerek tiimor hiicrelerini
oldirmektir (21). Yapilan ¢alismalarda,
antitimo6r  aktivitenin, hiicre tipine ve

etkiledigi farklt mekanizmalar ile apoptozu
indiikledigi gosterilmistir (22). Gallik asit

uygulanan  hiicre  hatlarinin  morfolojik
gorlintiisi  incelendiginde;  gallik  asit
uygulanan hiicreler komsu hiicreler ile
baglantisini kesmekte, kromatini
yogunlagmakta ve hiicre sekli yuvarlak hale
gelmektedir  (23). Ayrica, gallik asit

uygulanan hiicreler apoptoz; ROS, hiicre ici
Ca*® artis1 ve mitokondriyal fonksiyon kaybi
ile iliskili oldugu gosterilmistir (24). Yapilan
calismalarda, gallik asit uygulanan meme
kanseri hiicre hatti  kontrol grubu ile
karsilastirildiginda, apoptoz mekanizmasinda
etkili olan Bax ve P53, Prokaspaz-3/Kaspaz-3
ve  Prokaspaz-9/Kaspaz-9  proteinlerinin
ekspresyon orant Onemli Olciide artmigken,
Bcl-2 proteininin ekspresyonu 6nemli olgiide
azaldig1 gézlenmistir. Realtime PCR sonuglari
degerlendirildiginde; Bax, Kaspaz-3, Kaspaz-
9 ve P53 proteininin MRNA ekspresyonu
Onemli Ol¢iide artarken, Bcl-2 proteininin
mRNA ekspresyonu Onemli Olgiide azaldigi
seklinde paralel sonuglar gdzlenmistir. Bu
veriler 1s1¢inda, gallik asitin meme kanseri
hiicreleri iizerinde apoptoz yolu ile iliskili
oldugunu gosterilmistir (25). Bagka bir
calismada ise MCF-7 meme kanseri hiicre
hattinda gallik asitin P53, Mcl-1 ve P21 gen
ekspresyonunu etkiledigi bulunmus ve gen
ekspresyonundaki bu degisiklik, gallik asitin
intrinsik apoptotik sinyal yolunu aktive
etmesiyle iligkilendirilmistir (26).

Matriks metalloproteinazlar (MMP)’1in timor
ilerlemesini, buna bagli olarak hiicre dist
matrisin ~ MMP  aracili  bozulmasinin
anjiyogenezi, timor biiylimesini ve metastazi
destekledigine dair bir¢cok kanit vardir (27).
MMP-9'un dokuda yiiksek diizeylerinin
olmasi; invazyon, metastaz ve meme
kanserinde kotii prognozu ile iliskili oldugu
bilinmektedir (28). Gallik asitin antimetastatik
etkisini arastirmak i¢in yapilan bir ¢alismada,
MMP-2 ve MMP-9 protein ekspresyonunu
asagl regiillasyonu oldugu gosterilmistir (29).
Epidermal biiyiime faktorii reseptorii (EGFR)
aracili yolun, iiclii negatif meme kanserinde
(TNBC) MMP-9 ekspresyonunu indiikledigi
de rapor edilmistir (30). Bir ¢alismada, gallik
asit Epidermal biiylime faktorii (EGF) ile
tedavi edilen meme kanseri MCF-7 meme
kanseri hiicrelerinde MMP-9 ekspresyonunu
inhibe ettigi ortaya koyulmustur (31). Baz1
caligmalar, Akt aracili Niikleer faktor-xB (NF-
kB) fosforilasyonunun ve/veya Mitojenler
tarafindan aktive edilen protein kinaz
(MAPK) aracili AP-1 fosforilasyonunun, EGF
ile tedavi edilen meme kanseri hiicrelerinde
MMP-9 yukar1 regiilasyonundan sorumlu
oldugu bulunmustur (32).

NF-«kB, kanserlerin  patogenezinde ve
tedavisinde yer alan 6nemli bir sinyal yoludur.
NF-kB sinyal yolunun asir1 aktivasyonu,
gesitli  timor dokularinda  belgelenmistir.
Kanser tedavisinde NF-kB sinyal yolunu
hedefleyen c¢aligmalar devam etmektedir
(33,34). Kanserde, NF-kB sinyal yolagi
normalde proinflamatuar sitokinlerin  ve
bliylime faktorlerinin Tiimor nekroz faktorii
(TNF), EGF gibi) otokrin/ parakrin tiretimi
sirasinda kendi kendini aktive etmektedir (35).
NF-xB tarafindan diizenlenen genler meme
kanserinde; invazyon, proliferasyon,
anjiyogenez, metastaz ve inflamasyonda rol
oynamaktadir. Yapilan caligmalarda, gallik
asit uygulanan MDA-MB-231 meme kanseri
hiicre hattinda NF-«xB aktivitesi biiylik dlglide
azaltigin ve sinyal yolunu inhibe ettigi
gosterilmistir (36).

Kanser hiicrelerinde hiicre dongiisii durmasi,
tiimor biiylimesinin kontrolii i¢cin en etkili
stratejilerden biri olarak kabul edilmektedir
(Sekil 3). Gallik asit ayrica kolon
adenokarsinom hiicrelerinde G2/M fazina etki
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ederek hiicre proliferasyonunu indiiklemistir  (37,38).
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Sekil 2. Gallik asitin kanser gelisimini dnlemede etkili oldugu bazi yolaklar (36).

3. Gallik Asitin in Vitro Deneysel Modellerdeki Antikanser Etkinligi

Yapilan bir aragtirmada, gallik asitin, hiicre
canliiginda zamana ve doza bagli bir
azalmaya neden oldugu gosterilmistir. Deney
verileri, gallik asitin MCF-7 meme kanseri
hiicre proliferasyonunu doza bagh bir sekilde
inhibe ettigini ve P53, P21 ve MCL-1 gen
ekspresyonunu Onemli Olglide etkiledigini
gosterilmistir (39). Fistik kabugu ekstrakti ile
yapilan ¢aligma MCF-7 hiicreleri Pistacia
vera etil asetat ekstraksiyon (F13b1/PV-EA)
varliginda  inkiibe  edildiginde;  hiicre
biiylimesinin onledigi ve buna bagli olarak
Kaspaz-3, Kaspaz-8, CAT, Bax ve SOD gen
ekspresyonlar1 kontrol ile karsilagtirildiginda
sirastyla  arttign - ve  Bcl-2'nin ekspresyon
seviyesini diislirdiigii gézlenmistir (40).

Stirekli salinim ¢aligmasinda meme kanseri
hiicre dizileri (MCF-7), iki nanokompozitin
yan1 sira demir oksit ve saf gallik asitin olasi
toksisite ve antikanser etkinligini doza bagh
sekilde incelemek i¢in kullanilmistir. MCF-7
hiicre hattinda, iki nanokompozit ve saf gallik
asidin ayn1 konsantrasyonuna maruz kaldiktan
sonra hiicre canliliginda doza bagl bir azalma
goriilmiis ve polietilen glikol ve gallik asit ile
kaplanmis demir oksit (FPEGG)
nanokompozitinin, polivinil alkol ve gallik
asit ile kaplanmis demir oksit (FPVAG)
nanokompozitine kiyasla test edilen hemen
hemen tiim konsantrasyonlarda meme kanseri
hiicre hatlar1 {izerinde daha yiiksek antikanser
etkisi goOstermistir (41). Rosman R ve ark

yaptig1 in vitro sagilim deneyinde serbest ilag
gallik asit, bos nanotasiyict (Fe 3 O 4, -PEG) ve
tasarlanan manyetit nanokompozit gallik asit

formiilasyonu (Fe 30 4 -PEG-GA)
karsilagtirmasinda salim profilinin
sirdiiriilebilirligi  manyetit nanokompozit
formiilasyonunda  daha  etken  oldugu
gozlenmistir (42).

Kubatka P ve ark Rhus coriaria L. (Sumak) ile
yaptig1 ¢aligmada in vitro olarak kanser hiicre
hatlarinda; STAT3, NFkB ve nitrik oksit
sinyal yolaklarini hedefleyerek MDA-MB-
231 meme kanseri hiicre dizisindeki tiimor
bliylimesini, metastazi ve neovaskiilariteyi
baskilamistir (43). Khorsandi K ve ark yaptigi
diisikk seviyeli lazer 1sinlamasi deneyinde
isinlamanin Oncesi ve sonrast gallik asitin
sitotoksisite verilerine bakilarak gallik asite
maruz kalan meme kanseri hiicrelerinin
hayatta  kalmasinin ~ %12.4  oldugunu
gostermistir. Ayrica, yiiksek enerjide ve daha
uzun isinlama siiresinde hiicre sagkaliminin
daha da azaldigi gozlenmistir (44). In vitro
anti-proliferatif ¢aligmalarda, geligsmis tedavi
ediciler hem gallik asidin hem de Doxorubicin
(DOX) nin MCF-7 hiicre hattina kars1 sinerjik
inhibitor etkisine dayali timor nekrozu ve
apoptozu indiikledigi ortaya konmustur (45).

Terminalia bellarica’dan izole edilmis oktil
gallat ve gallik asit ile yapilan caligma ile
MCF-7 ve MDA-MB-231 hiicrelerinin
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P18INK4, P21IWAF-1 ve P27, KIP'nin protein
ifadesi MCF-10A'daki  ekspresyonlarina
kiyasla meme kanseri hiicrelerinin her iki
tiriinde de diisiikk oldugu bulunmustur (46).
Sanguiin H-6 ile yapilan deneyde Bax ve Bcl-
2 bu iki protein MCF-7 ve MDA-MB-231 iki
hiicre hattinda farkli sekilde eksprese
edilmesine ragmen, her iki hiicre hattinda da
Bax'im Bcl-2'ye orani artarak insan meme
karsinomu hiicrelerini apoptoza indiiklemistir
(47). Aril hidrokarbon reseptorii (Ahr) tizerine
yapilan deneyde gallik asit, meme kanseri
hiicrelerinin - (MDA-MB-231 ve T47D)
cogalma, go¢ ve migrasyon kapasitelerini
Ahr'a bagli bir sekilde azaltirken, apoptozu
arttirmustir (48).

4. Gallik Asitin in  Vivo
Modellerdeki Antikanser Etkinligi

Deneysel

Kanser gelisimine etken olabilecek polisiklik
aromatik hidrokarbonlar1 tanimaktan sorumlu
olan, Aril hidrokarbon reseptorii (Ahr)
farklilagsma  hiicre  proliferasyonu, hiicre
dongiisii durmasi ve apoptoz gibi bir¢ok
hiicresel siirecte rol oynamaktadir. Hanieh ve
ark yaptig1 calismada; gallik asidin diisiik
dozlarinin (1 mg- 3 mg) farelerde olusturulan
meme Kanseri modelinde Aril hidrokarbon
reseptor (Ahr) sinyalinin gallik asit tarafindan
aktivasyonunun, meme kanserinin ilerlemesini
baskiladigi ve gallik asit uygulamasinin,
tiimori kiitle olarak azalttign gézlemlenmistir

(49).

Gallik asit ve gallotanenler gibi mango
polifenolikleri ~ bircok  kanser tiiriinde
sitotoksik ve anti-inflamatuar etki gosterdigi
bilinmektedir. Kim ve ark yaptig1 in vivo
calismada; mango polifenoliklerinin, farelerde
meme kanseri modelinde timdr biiyiimesini
baskiladigi ve ayrica kontrol grubuna gore
timor hacminin %73 oraninda azaldig
gozlemlenmigtir. NF-«xB  (p65), PAKT,
MTOR PPI3K gibi hiicre proliferasyonunda
rol oynayan proteinlerin  ekspresyonunu
azalttig1 gozlemlenmistir (50).

Yapilan bagka bir ¢aligmada, nar perikarpinin
metanol  Ozii  segici  Ostrojen  reseptor
modiilatorii  (SERM) ozellige sahip ve
Ostrojen reseptorii lizerinde etkili olan bir ilag
smmift  olarak  gdsterilmistir.  Yumurtalig

alinmis farelerde nar perikarp Oziitii rahim
agirligina etki etmedigi gozlemlenmistir. Nar
bitkisinin meme disindaki organlarda SERM
benzeri 6zellikler gosterdigi gozlemlenmistir.
Sulu nar 6ziti yumurtaligi alinmig farelerde
antidepresan benzeri hareketlere yol agmustir.
Ayrica depresif duruma ve kemik kaybina
karst1 etki ettigi gozlemlenmistir. Fare
modelinde nar emiilsiyonunun ER-a ve ER-
ekspresyonunu ve bu ikisinin oranini azalttig
gozlemlenmistir. B-katalinin’in ~ niikleer
translokasyonun ve stoplazmik birikiminin de
azaldig1 gozlemlenmistir. Bu mekanizmalar
nar emiilsiyonunun meme kanseri
hiicrelerinde anti-proliferatif ve pro-apoptik
etkisini gostermistir (51).

Dimetilbenzaantrasen ile indiiklenen si¢an
meme tiimoriinde nar emiilsiyonu kimyasal
engelleyici etki gostermistir. Nar
emiilsiyonundan sonra hiicre poliferasyonun
azaldigi, histopatolojik  etkilerin  tersine
dondiigli  gozlemlenmistir. Bax  geninin
ekspresyonunun arttigi, Bcl-2’nin ise azaldig
gozlemlenmistir. Tavsanlarda nar ekstresinin

yutulmasindan 2 saat sonra COX 2
aktivitesinin distiigii gbzlemlenmistir.
Aragtirmacilar nar ekstresinin de anti-

inflamatuar etkisi oldugunu tespit etmiglerdir
(52).

5. Gallik Asitin Diger Ajanlarla Birlikte
Kombine Kullanimmimn Meme Kanseri
Uzerine Antikanser Etkinligi

flag birlesiminin kullanilmas1, bir hastalik igin
ayn1 anda birden fazla noktay1 hedefleyebilir.
Birbirinden farkli mekanizmalara ve etki
sekillerine sahip bir¢ok ilacin kullanilmasi da
verecekleri etkiyi arttirabilir ve hastaliga karsi
daha etkili sekilde tedavi uygulanmasim
saglayabilir (53).

Farkli ilaglarin birlesimi ile tedavide, kanser
hastalar1 {izerinde alinacak yanit oranimni
arttrmak  ve  kanser  terapdtiklerinden
kaynaklanacak olan yan etkileri azaltmak
adina onem arz eden bir avantaj
olabilmektedir.
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5.1. Paklitaksel

Paklitaksel (Taksol), bat1 porsuk agact Taxus
brevifolianin kabugundan elde edilmis, ancak
simdi yenilenebilir bir kaynaktan yar1 sentetik
olarak  {iretilebilen bir diterpin  bitki
bilesigidir. Paklitaksel, son on yilda meme
kanserinde %50'yi asan tek ajan aktivitesini
dogrulayan ilk yeni ajandir (54). Karboplatin,
gelismis yumurtalik kanseri, akciger kanseri,
mesane kanseri, rahim kanseri, meme kanseri
gibi daha birgok kanser tiiriinde iyilestirici
etkisi goriilen 6nemli bir bilesiktir.

Meme kanseri i¢in paklitaksel ve karboplatin
ile kombinasyon halinde Gallik asit ile anti-
kanser aktivitesi arastirilmigtir. Gallik asit,
MCF-7 hiicre hattinda potansiyel etkileri
degerlendirilmistir.  Tek  basma  veya
kombinasyon halinde Gallik asit, paklitaksel
ve karboplatin, G2/M fazinda hiicre dongiisii
ilerlemesini  durdurmus ve Gl  Oncesi
apoptozu indiiklemistir. Yapilan icli
kombinasyonda, MCF-7 hiicrelerinde tek veya
kombine tedaviye kiyasla P53, Bax ve
Kaspaz-3 mRNA ekspresyonunu (sirasiyla
20.1 = 1.41, 16.6 £ 0.43 ve 20.04 £ 1.61)
onemli dl¢lide artirdigini gosterilmistir (55).

5.2. Kurkumin (Cur)

Bir dogal irin olan kurkumin (Cur;
diferuloylmethane), rizomdan  (Curcuma
longa) ekstrakt edilen bir bifenil bilesiktir. Bu
bilesik  kanser hiicrelinin  ¢ogalmasini,
inflamasyonu onler, anti-kanser ve
antioksidan etkiler igerir. Bu &zellikler onu
umut verici bir terapdtik ajan yapmaktadir.

MDA-MB-231 meme kanseri hiicrelerinde
gallik asitin Cur ile kombinasyonunun
apoptotik  etkileri  arastirilmistir.  Bunun
sonucunda gallik asit (50 uM) ve Cur (30 uM)
kombinasyonu, MDA-MB-231 hiicrelerinde
hiicre biiylimesini azaltmigtir. Ayn1 zamanda
apoptotik hiicre sayisim1  6nemli  Olgiide
arttirdigini gézlenmistir.Ayrica, hiicre i¢i ROS
(reaktif  oksijen  tlirevleri)  seviyesini
arttirmistir ve MMP  seviyesini azaltmistir.
Aynm zamanda meme kanseri hiicrelerinde
hiicre i¢i glutatyon (GSH) seviyesini
diistirmiis ve apoptotik gen ekspresyonunu
arttrmistir. TNBC'lerde gallik asit ve Cur
kombinasyonunun potansiyel bir kanser

tedavisi olarak
bulunmaktadir (56).

gelistirilme  olasiligi

5.3. Aril Hidrokarbon Reseptdirii (Ahr)

Aril hidrokarbon reseptorii, temel sarmal-
ilmek-sarmal transkripsiyon faktorleri
ailesinin bir {iyesidir. Ahr, gen ekspresyonunu
diizenleyen bir transkripsiyon faktoriidiir.

Ahr ile in vitro ¢aligmalar kullanilarak gallik
asit tanimlanmustir. Bu c¢alisma; MDA-MB-
231 ve T47D meme kanseri hiicre hatlarinda
gallik asit, apoptozu arttirirken, Ahr'ye
bagimli bir sekilde meme kanseri hiicrelerinin
proliferasyon ve migrasyon kapasiteleri
azalmistir. Ayrica, B Bel-2, COX-2 ve SOX-4
seviyelerini diisiiriircken, Ahr'ye bagimh ve
bagimsiz bir sekilde P53 seviyesini segici
olarak  arttrrmustir. /n  vivo ortotopik  bir
modelde gallik asit, Ahr sinyalini aktive etmis
ve meme kanseri hiicrelerinin biiylimesini
azaltmustir (57).

5.4. Kafeik asit

Kafeik asit fenetil ester (CAPE), arilarin
bitkilerden topladigi  Oziitin  igerisinde
bulunan keskin ve gilizel kokulu propolis
maddesinin aktif bilesenlerinden birisidir.
Kafeik asitin antiviral, antiinflamatuvar,
immiinomodiilatér ve antioksidan Ozellikleri
vardir (58).

MCF-7 meme kanseri hiicre hattinda
apoptotik gen ekspresyonunun etkilerinin
degerlendirilmesi amaciyla CAPE ve gallik
asit kombinasyonu kullanilmistir. Yapilan
calismada, ilgili bilesigin meme kanseri
hiicrelerinde toksik bir etkiye ve doza bagh
olarak- inhibe ettigini ve apoptotik gen
ekspresyonunu etkiledigini gostermistir (59).

5.5. Oktil Gallat (OG)

Bitkisel ilaglar insan hastaliklar1 tedavisinde
oldukca  etkili  ajanlardir.  Terminalia
Bellirca’nin metanolik meyve ekstratindan
izole edilen oktil gallatin meme kanseri
hiicrelerinin ~ sagkalimin1 ~ ihhibe  ettigi
gbzlemlenmistir. Yapilan ¢alismalarda OG ve
gallik asit kombinasyonu MCF-7 ve MDA-
MB-231 sagkaliminda azalma ve bilesik hiicre
dongiisii  diizenleyicilerinin  ekspresyonunu
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degistirerek ~ dongii  ilerleyisini  inhibe
etmektedir. Dolayisiyla kullanilan bu bilesik,
potansiyel etki olarak anti-kanser ajanlar ve
gelismis meme kanseri ilaglart  olarak
kullanilabilir (60).

5.6. Gallik asit tiirevi olan lauril gallat
(LG) ile tamoksifen (TAM) kombinasyonu

Lauril gallat (LG), gida katki maddesi olarak
kullanilan antioksidan etkileri olan bir gallik
asit tiirevidir. LG'min insan hiicrelerini
oksidatif hasardan korudugu ve normal
hiicrelere hasar vermeden tiimor biiyiimesini
durdurdugu ispatlanmuistir. Kemoterapi
ilaglarina oranla daha az yan etkisi olan
LG’nin kullanimiyla, kimyasal ilaglarin diisiik
dozda kullanilmasina neden olabilir ve yan
etkileri en aza indirmek miimkiin olabilir.

Yapilan bir ¢alismada MCF-7 hiicre hattinda
Ostrojen reseptor modiilatorii olan TAM ile
kombinasyon halinde olan LG ve gallik asit
kullanilmis ve uygulanan ilaglar meme
kanseri hiicre biiylimesini Onlemede daha
giiclii etki gostermistir (61).

Bu derlemede gallik asitin meme kanseri
calismalarinda bagta apoptotik yolak olmak
iizere, invazyon, proliferasyon, anjiyogenez,
metastaz, inflamasyonda ve hiicre dongiisiinde
etkin oldugu mekanizmalar1 igeren literatiir
caligmalar1 sunulmustur. Gallik asit, c¢oklu
hedefleme ozellikleri, diisiik maliyeti, diisiik
toksisitesi ve aninda  kullamlabilirligi
nedeniyle kanser c¢aligmalarinda 6nemli bir
yer edinmektedir.

Gallik asit ve tiirevlerinin meme kanseri
tedavi caligmalarinda kullanilma olasiligini
test edebilmek ve etki mekanizmalarinin
ayrmtili aydinlatilabilmesi i¢in ¢ok daha fazla
in vitro, hayvan ve insan ¢aligmasina ihtiyag
duyulmaktadir. Klinik o6ncesi ve klinik
ortamlara yapilan ¢alismalar ile birlikte gallik
asit kanser tedavisinde yeni bir ajan olma
Ozelligi gosterebilir. Ayrica, gallik asitin
biyoyararlanimi gelistirilebilirligi i¢in diger

ilaclarla  birlikte = kombinasyon  olarak
kullanilmas1  etkinligini  artiracaktir. Bu
nedenle kanser tedavisinde kullanilmak

istenen gallik asitin minimal yan etkilerin
olmasi ve bitkisel tiirevli giiglii anti-kanser

Ozelliginden yararlanilmasi i¢in daha fazla
caligma yapilmasi gerekmektedir.
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