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TR-DiZIN tarafindan indekslenmektedir. Yayinlanan makalelere CrossRef araciligryla DOI
numarasi verilmektedir. Saglik bilimleri alaninda giincel gelismeler, cerrahi yenilikler ve bilim
diinyasina katkida bulunacak temel ve klinik ile deneysel ¢alismalarin ulusal ve uluslararasi
literatiirde paylagiminit saglayip bilime hizmet eden tiim arastirmaci ve okuyucularin
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Giris ve Amag: Bu calismanin amaci kronik bel agrili hastalarda obezitenin fiziksel performans, 6ziirliilikk, yasam
kalitesi, agri, denge ve fonksiyonel mobilite {izerine etkisini saptamaktir.
Gereg ve Yontemler: Calismaya 18-65 yas aras1 102 kisi dahil edilmistir. Olgular; Viicut Kiitle Indeksine (VKI) gore
ii¢ gruba ayrilmistir (normal kilolu (grup I), fazla kilolu (grup II), obez (gruplll)). Tiim hastalara Fiziksel Performans
Test Bataryas1 (FPTB), Oswestry Oziirliilik Olgegi (000), Kisa Form- 36 (KF-36), Gorsel Analog Skalas1 (GAS) ve
Siireli Kalk Yiirti Testi uygulanmustir.
Bulgular: FPTB parametrelerinden 5 dk yiiriime ve agirlikla 6ne uzanma parametrelerinde grup Il ile grup I arasinda
anlamli fark tespit edilmistir (p<0.05). Her {i¢ grup arasinda lumbal fleksiyon hareket agikligi, 50 adim yiiriime, 5
tekrarli sandalyeye otur kalk ve 10 tekrarli govde fleksiyonu parametrelerinde fark bulunmamustir (p>0.05). 000
verilerinde ve KF-36’nin 8 alt parametresinde her ii¢ grup arasinda fark tespit edilmemistir (p>0.05). Ancak VKI ile
KF-36’nin fiziksel fonksiyon parametresi arasinda negatif korelasyon bulunmustur (r=-,231; p<0.05). Siireli kalk yuri
testinde grup III ile grup I ve grup I ile grup II arasinda anlamh fark tespit edilmistir (p<0.05). Tiim gruplar arasinda
GAS verilerinde fark bulunmamistir (p>0.05).
Sonug: Kronik bel agrili hastalarda obezite; fiziksel performans, fiziksel fonksiyon, denge ve fonksiyonel mobiliteyi
olumsuz olarak etkilemekte, agr1 siddeti ve 6zurliiligi ise etkilememektedir.

Anahtar Kelimeler: Agr, Fiziksel Fonksiyon, Fiziksel Performans, Kronik Bel Agrisi, Obezite, Yasam Kalitesi.

Abstract
Objective: The aim of this study is to determine the effects of obesity on physical performance, disability, quality of
life, pain, balance and functional mobility in patients with chronic low back pain.
Materials and Methods: 102 cases between the ages of 18-65 were included in the study.
Cases; It is divided into three groups according to Body Mass Index (BMI) (normal weight (group 1), overweight
(group I1), obese (grouplll)). Physical Performance Test Battery (PPTB), Oswestry Disability Questionnaire (ODQ),
Short Form- 36 (SF-36), Visual Analogue Scale (VAS) and Time Up and Go Test were administered to all patients.
Results: A significant difference was found between group Il and group | in the parameters of 5 min walking and
weight forward reaching from PPTB parameters (p<0.05). Among the groups, no significant difference was found in
the lumbar flexion range of motion, 50 steps of walking, 5 repeated of chair sit-stand and 10 repeated of trunk flexion
from PPTB parameters (p>0.05). There was no difference between the groups in ODQ data (p>0.05). In the 8
subparameters of SF-36 no difference was found between the groups (p>0.05), however there was a negative
correlation between BMI and physical function parameter of SF-36 (r=-,231; p<0.05). There was a significant
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difference between group 111 and group | and between group | and group Il in timed up and go test (p<0.05). There

was no difference in VAS data between the groups (p>0.05).

Conclusion: Obesity in patients with chronic low back pain negatively affects physical performance, physical
function, balance and functional mobility, but does not affect the pain severity and disability.

Keywords: Chronic low back pain, Obesity, Physical function, Physical performance, Pain, Quality of life.

1. Giris

Bel agrisi iki tarafli veya tek tarafli bacak agrisi ile ya
da bacak agris1 olmaksizin lumbal bolgedeki agr1 ve
rahatsizlik olarak tammlanir [1, 2]. Bel agrisi
toplumun %70-80’inde hayatlarinin herhangi bir
zamaninda goriilen, her yasta ortaya ¢ikabilen, ciddi
sosyo-ekonomik kayiplara neden olan o6nemli bir
saglik sorunudur. Zamansal smiflamada fikir birligi
olmamakla birlikte 6 haftaya kadar devam eden bel
agrist akut, 6-12 hafta arast devam eden bel agrist
subakut, 12 haftadan daha fazla siire devam eden bel
agris1 ise kronik bel agrist olarak tanimlanmaktadir.
Akut bel agrili hastalarin bilyliik ¢ogunlugu birkag
giinde iyilesebilmekte, bir kisminda iyilesme birkag
haftayr bulmaktadir. Hastalarin az bir kisminda ise
kronik bel agris1 ortaya ¢cikmaktadir. Kronik bel agrili
hastalarda prognoz genellikle iyi degildir ve hastanin
giinliik yasam aktivitelerini ve is giiciinii 6nemli
oranda etkilemektedir [3,4].

Kroniklesen bel rahatsizliklar1  halk  sagligt
problemlerini etkileyen Klinik, sosyal ve ekonomik
oneme sahiptir [2, 5]. Bel agris1 fonksiyonel kayip ve
yasam Kkalitesindeki azalmalar nedeni ile kisiyi
etkiledigi gibi, is giicii kayiplart nedeni ile de toplumu
onemli Olgiide etkilemektedir [4]. Halk sagligi
acisindan  ilerleyen  yasla  birlikte  fiziksel
fonksiyonlarin korunmasi énemli bir hedeftir [6]. Bel
agrisinin  Onlenmesi ve tedavisinde yeni saglik
ihtiyaclarmin  gelistirilmesi ~ i¢in  problemlerin
belirlenmesi veya degerlendirilmesi ve fiziksel
performans kisitliliginin belirlenmesi 6nemlidir [7, 8,
9.

Fiziksel fonksiyon kisitliliginin  belirlenmesinde
fiziksel performans testleri ve fonksiyonel limitasyon
testleri iki temel dayanaktir. Fonksiyonel limitasyon
testleri gilinlik yasam iginde hangi aktivitelerde
sinirlamalar ~ yasandigim1  aktarirken;  fiziksel
performans testleri sandalyeden kalkma, yiiriime gibi
genel giinliik yasam aktivitelerinin ne kadar siirede
yapildigmi veya kiginin belirlenmig bir siirede
tekrarlama sayisi ile degerlendirilir [6,9].

Fazla kilolu olmak ve obezite kronik bel agrist riskini
artirmaktadir. Obezite normal gdvde mekanigini
etkileyerek oturma, ayakta durma ve yiirimeyi daha
zor hale getirir [3, 5, 10]. Obezitenin ¢ok faktorlii
dogasmin bilinmesi ve anlagilmasi hakkinda 6nemli
gelismeler olmasina ragmen obeziteye ve fazla kiloya
maruz kalim sonucu yapisal ve fonksiyonel
limitasyonlarla ilgili bilgi eksikligi gibi hastaligin
spesifik sonuglartyla ilgili birgok soru cevapsiz
kalmaktadir. Obezite de egilme, ¢dmelme, ani durma,
kaldirma, tagima ve yiirime gibi fonksiyonel
kisithiliklarin - kas iskelet sistemi ve lokomotor
sistemlerdeki etkileri de az bilinmektedir [11, 12].
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Kronik bel agrili hastalarda obezitenin fonksiyonel
limitasyonlar1 ve saglik durumuyla iliskisini anlamak
igin  VKI’nin tim seviyelerindeki hastalarmn
incelenmesi gerekmektedir.

Caligmamizin amaci kronik bel agrili hastalarda
obezitenin fiziksel fonksiyon, oziirlilik, yasam
kalitesi, denge, fonksiyonel mobilite ve agriya etkisini
aragtirmaktir.

2. Materyal ve Metod

Afyon Kocatepe Universitesi Hastanesi, Fizik Tedavi
ve Rehabilitasyon klinigine bel agrisi sikayeti ile
bagvuran hastalar degerlendirilmistir. Minimum 3
aydir bel agris1 olan, 18- 65 yas arasi bagimsiz yliriiyen
hastalar ¢aligmaya dahil edilmistir. Diglama kriterleri
ise spinal cerrahi gecirmesi, norolojik kaybin olmasi,
spinal instabilite tanist almasi, ciddi sistemik
rahatsizligin ~ olmasi, tam1 konmus psikiyatrik
problemin varligi, hamilelik ve bir yildan az
pospartum varhigidir. 6 aylik veri toplama plani
siirecinde dahil edilme kriterlerine uygun 102
goniilliiye ulasilmig ve degerlendirmeye alinmistir.
Calismaya dahil edilen hastalar VKI’lerine gére 3
gruba ayrilmistir. VK1’si; agirlik (kg)/ boy (metre)? ile
hesaplanmugtir [13].

VKIi<25 kg/m?> normal kilolu Grup I; 24,9 kg/m?
<VKi<30 kg/m? fazla kilolu Grup II ve 29,9 kg/m?
<VKIi obez ve morbid obez Grup III olarak
belirlenmistir [12].

2.1.Fiziksel Fonksiyonun Degerlendirilmesi

Oswestry Oziirliiliik Olgegi (000)

Hastalarin 6ziirliiliik seviyelerini belirleyebilmek i¢in
Tiirkge gegerliligi ve giivenilirligi Yakut E. ve
arkadaslar1 tarafindan gerceklestirilmis uygulamasi
kolay ve hizli OO0 kullanilmustir [14, 15].

00O hastanin 10 aktivitedeki (agr1 siddeti, kigisel
onlemler, kaldirma, yiirlime, oturma, ayakta durma,
uyuma, sosyal hayat, seyahat, agrinin degisiklik
derecesi) performans kisithiligini 5 ya da 6 puanlik
likert skalasi ile degerlendiren bir Slgek olup skor artist
fonksiyonel kisitlilig1 gostermektedir [14, 15].
2.2.Fiziksel Performans Test Bataryasi (FPTB)

FPTB Simmond ve ark. tarafindan gelistirilmis olup 6
parametreden olugmaktadir [16].

1.Lumbal fleksiyon hareket agikligi (LFHA): LFHA
gonyometre ile 6l¢iilmiistiir.

2.50 adim yiirime: 25 adim gidis, 25 adim doniis
olacak sekilde 50 adm hizli olarak yiirlimesi
istenmistir. Sonug sn olarak kaydedilmistir.

3.5 dk yiiriime: 5 dk boyunca diiz bir zeminde hizli
yiiriime mesafesi m olarak kaydedilmistir.

4.5 tekrarli sandalyeye oturup kalkma: Standart bir
sandalyeden olabildigince hizli 5 tekrarli oturup
kalkmasi istenmistir. Sonug sn olarak kaydedilmistir.



5.10 tekrarl govde fleksiyonu: Olabildigince hizli 10
tekrarli govde fleksiyonu istenmistir. Sonug sn olarak
kaydedilmistir.

6.Agirhikla 6ne uzanma(AOU): Viicut agirliginin %5’i
kadar bir agirligi her iki elle omuz hizasindan ileri
dogru uzatmasi istenmistir. Maksimum uzanma
mesafesi cm olarak 6l¢iilmistir [16- 18].

2.2.Yasam Kalitesinin Degerlendirilmesi

1992 yilinda Rand Corporation tarafindan gelistirilmis
ve kullanima sunulmus, Tirkiye’de gecerlilik ve
giivenilirligi 1999 yilinda Kogyigit ve arkadagslari
tarafindan yapilan Kisa Form-36 (KF-36) anketi
kullanilmustir [15]. Form fiziksel fonksiyon, fiziksel
rol giicligii, agr1, genel saglik, vitalite/enerji, sosyal
fonksiyon, emosyonel rol gii¢liigii ve mental saghk
parametrelerinden olugsmaktadir. Her parametrenin
puanlamast ayri olup, skor 0-100 puan arasinda
hesaplanmistir. Olumsuz cevaptan olumlu cevaba
dogru likert tipi puanlamaya sahiptir. Puanin
yiikselmesi iyi saglik durumunu gosterir [15, 19].
2.3.4gr1 Degerlendirmesi

Agri yok ile baslayip dayanilmaz agri ile biten 0-100
milimetrelik yatay c¢izgiden olusan Gorsel Analog
Skalast (GAS) kullanilmigtir. Hastalardan agrisina
karsilik gelen noktayi isaretlemeleri istenmistir [20].
2.4.Denge ve Fonksiyonel Mobilite Degerlendirmesi
Stireli  kalk yiirii testi kullanilmigtir. Hastadan
sandalyeden kalkmasi, glivenli ve normal hizla 3 metre
yiirlimesi, donmesi ve sandalyeye geri gelip oturmasi
istenmistir. Sonug sn olarak kaydedilmistir [21].
2.5.Istatistiksel Analiz

Tanimlayic1 istatistiklerde olgu sayisi, ortalama,
standart sapma ve yiizdelik dagilimlar kullanilmustir.
Ug grubun yorumlanmasinda parametrik kosullara
gore tek yonlii varyans analizi (ANOVA) ve pearson
korelasyon analizi, nonparametrik kosullara gore
Kruskall Wallis Analizi ve spearman korelasyon
analizi kullanilmustir. Istatistiksel anlamlilik diizeyi
p<0.05 olarak kabul edilmistir. Analizler i¢in SPSS
v20.0 paket programi kullanilmistir [22].

Tablo 1. Olgularin Demografik Ozellikleri

3. Bulgular ve Tartisma

3.1.Bulgular

Kronik bel agrili hastalarda obezitenin fiziksel
fonksiyon, ozirlillik, yasam kalitesi, denge,
fonksiyonel mobilite ve agriya etkisini incelemek
amaciyla yapilan ¢alismamiz toplam 102 goniillii ile
tamamlanmistir.  Gruplarin yas ve cinsiyet gibi
demografik 6zellikleri kaydedilmistir. Grup | (normal
kilolu)’in %581 kadin, %42’si erkek; grup II (fazla
kilolu)’nin %56’si kadin, %44’ erkek; grup III
(obez)’iin %82’si kadin, %18’ erkektir. Gruplar
arasinda istatistiksel olarak anlamli fark bulunmustur
(p<0.05) (Tablo 1). Yas ortalamast grup I’de
32,73£12, grup II’de 43,2+12,49 ve grup III’de
48,77+10,33 yil olarak gdzlenmistir (Tablo 1). Yas
ortlamalart grup I ile grup III ve grup I ile grup II
arasinda istatistiksel olarak anlamli bulunmustur
(p<0.05) (Tablo 3).

Grup I ’in %1374; grup II *nin %12’si; grup HI’in
%6’s1 caligmaktadir. Gruplar arasinda istatistiksel
olarak anlamli fark bulunmustur (p<0.05) (Tablo 1).
Egitim durumlarina bakildiginda Grup I’in %21’i
ilkokul, %5°1 ortaokul, %26’s1 lise, %48’1 lisans; grup
I’nin %59’u ilkokul, %4’ ortaokul, %15°i lise,
%22’si lisans; grup III’in %77’si ilkokul, %5’
ortaokul, %11°i lise, %7’si lisans mezunudur. Gruplar
arasinda istatistiksel olarak anlamli fark bulunmustur
(p<0.05) (Tablo 1).

Grup I, grup II ve grup III arasinda FPTB verileri
karsilastirildiginda LFHA, 50 adim yiirlime, 5 tekrarli
sandalyeye otur kalk ve 10 tekrarli govde fleksiyonu
parametrelerinde her 3 grup arasinda anlamli bir fark
saptanmamustir (p>0,05) (Tablo 2). 5 dk yiiriime test
sonuglarinda grup I’in 485,6 m; grup III’iin 425,6 m
oldugu belirlenmistir. Bu veriler grup I ve grup III
arasinda istatistiksel olarak anlamli bulunmustur
(p<0,05). Grup HI-grup Il ve grup I-grup II arasinda
ise anlamli farklilik goriilmemistir (p>0,05) (Tablo 3).
AOU testinde grup I 32 cm, grup 11 27 cm ve grup 111
27 cm olarak olgiilmiistiir (Tablo 2).

Grup | Grup I Grup Il P
(n=19) (n=39) (n=44)
Yas(yil) Ortalamaxz ss 32,7£12,0 432+12.4 48,7+10,3 ,000
Cinsiyet K-E (n) 11-8 22-17 36-8 ,029
% 58-42 56-44 82-12
Calhisma durumu Calistyor- 13-6 12-27 6-38 ,000
caligmiyor
% 68-32 31-69 14-86
Egitim durumu Ilkokul- 4-1-5-9 23-1-5-10 34-2-5-3 ,003
ortaokul-lise-
lisans
% 21-5-26-48 59-4-15-22 77-5-11-7

X: Ortalama, SS: Standart sapma. p<0.05.
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Bu degerlere gore grup III ile grup I ve grup I ile grup
II arasinda anlamli fark oldugu belirlenmistir
(p<0,05). Grup III ile grup II arasinda ise anlamli bir
farklilik gézlenmemistir (p>0,05) (Tablo 3).

KF-36 anketinin tim parametrelerine bakildiginda
(Tablo 2); grup 1, grup II ve grup III arasinda anlamli
bir fark olmadigi goriilmistiir (p>0,05).

Grup I, grup 1l ve grup Il arasmda OOO veriler
kargilastirildiginda istatistiksel olarak her 3 grup
arasinda anlamli fark bulunmamistir (p>0,05) (Tablo
2). Siireli kalk yiirii test verilerinde 3 grup arasinda
anlamli fark tespit edilmistir (Tablo 2).

Tablo 2. Olgularin VKi’lerine gére FPTB, KF-36, 000, Siireli Kalk Yiirii Test ve GAS Verilerinin Karsilastirmasi

Grup | Grup Il Grup Il P

(n=19) (n=39) (n=44)

X£SS X£SS X£SS
FPTB
LFHA (°) 86,246,5 85,0+8,7 86,0+8,6 584
50 adim yiiriime(sn) 24,5+1,6 25,6421 25,4+1,7 ,123
5 dk yiirlime (m) 485,6+£72,0 453,6+66,6 425,6+£56,3 ,003
5 tekrarli sandalyeye 10,1+2,1 10,8+2,3 10,5+2,5 527
otur kalk (sn)
10 tekrarli govde fleksiyonu (sn) 17,8+2,7 19,2+3,3 17,9+3,3 ,109
AOU (cm) 32,4458 27,9+6.,2 27,4+6,0 011
KF-36
Fiziksel fonksiyon 78,9+14.,4 70,5+ 14,8 67,9+£23.9 ,156
Fiziksel rol giicligii 53,9+47,3 47,4+43,6 61,3+46,8 274
Ag1 53,7194 52,9+17,0 54,0+16,5 ,957
Genel saglik 60,9+16,1 50,4+17,3 56,4+19,0 ,088
Enerji 58,9+18.,5 47,8+21,6 51,1+£232 ,196
Sosyal fonksiyon 75422 75,3+22,3 76,7+25,0 ,784
Emosyonel rol giigligii 49,1+42,1 64,9+43,8 62,1+45,8 ,364
Mental saglik 71,5+12,5 61,1+18,6 62,6+20,4 ,120
000 17,2+7,9 17,5+6,9 17,5+11,3 ,765
Siireli kalk yiirii (sn) 5,3+,5 5,9+,9 6,2+,8 ,000
GAS 42+1,7 4,742,1 43+1,7 565

X: Ortalama, SS: Standart sapma. p<0.05.

Bu anlamli farkliligin grup Il ile grup I ve grup 1 ile
grup II arasindan kaynaklandigi saptanmistir
(p<0,05). Grup III ile grup II arasinda istatistiksel
olarak anlamli bir fark goriilmemistir (p>0,05)

(Tablo 3). GAS skorlart igin Tablo 2’e bakildiginda
grup I, grup Il ve grup Il arasinda istatistiksel olarak
farkin olmadig1 belirlenmistir (p>0,05).

Tablo 3. Yas verisi, 5 dk Yiiriime testi, AOU ve Siireli Kalk Yiirii Testinin Coklu Karsilastirmasi

p degeri
Grup IH- Grup |l Grup IlI- Grup | Grup I- Grup 11
Yas ,098 ,000 ,017
5 dk yiiriime ,216 ,004 ,234
AOU 1,00 ,010 ,043
Siireli kalk yiirii ,133 ,000 ,035
p<0.05.

Kronik bel agrili olgularda VKI ile GAS, FPTB, 000,
streli kalk yiirii ve KF-36 parametreleri arasindaki
korelasyon incelendiginde; VKi ile FPTB’nin 5 dk
yiirime ve AOQOU parametreleri disinda  diger
parametrelerle anlamli korelasyonu olmadig1 (p>0,05),
VKl ile 5 dk yiiriime testi ve AOU test verileri arasinda
ise negatif korelasyon oldugu bulunmustur (p<0,05)
(Tablo 4). VKIi ile OO0 skorlar1 arasinda anlamli
korelasyon bulunmadigi (p>0,05), VKI ile siireli kalk
ylril test verileri arasinda ise pozitif korelasyon oldugu
saptanmustir (p<0,05). VKI ile GAS arasinda anlamli bir

iliski yokken (p>0,05). VKI ile KF-36 fiziksel fonksiyon
verileri arasinda negatif korelasyon bulunmustur
(p<0,05) (Tablo4).

Kronik bel agrili hastalarda farkli VKI’lerinin fiziksel
performansa, Oziirlillige, yasam kalitesine, denge ve
fonksiyonel mobiliteye ve agriya etkisini arastirmak
amaciyla planladigimiz caligmada; obezitenin fiziksel
performansi, denge ve fonksiyonel mobiliteyi etkiledigi
goriilmiistiir. Ayrica kronik bel agrili bireylerde
obezitenin yasam kalitesi ve ozirligii de etkiledigi
gorilmiistiir.
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Tablo 4. VKI’nin GAS, FPTB, 000, Siireli Kalk Yiiri
ve KF-36 Parametreleri ile Korelasyonu

VKI

R P
GAS ,010 ,924
FPTB parametreleri
LFHA -,008 ,934
50 ad1 ytiriime ,097 ,333
5 dk yiiriime -,401** 000
5 tekrarli sandalyeye otur ,089 ,376
kalk
10 tekrarl govde -,036 123
fleksiyonu
AOU -,300* ,002
000 ,008 ,933
Siireli kalk yiirii ,453** ,000
KF-36 parametreleri
Fiziksel fonksiyon -,231* ,020
Fiziksel rol giigligii ,032 752
Agri -,073 ,463
Genel saglik -,109 ,275
Enerji -,159 ,110
Sosyal fonksiyon -,008 ,938
Emosyonel rol giigliigii ,005 ,957
Mental saglik -, 104 ,300

*: p<0,05, **: p<0,001.

3.2.Tartisma

Literatiirde bazi ¢caligmalar erkeklerde kadinlara gore bel
agrisi goriilme sikliginin fazla oldugunu bildirse de genel
goriis bel agrisinin kadinlarda yiiksek insidansa sahip
oldugudur [5]. Wettstein ve ark.’in kronik bel agril
hastalarin agr1 siddeti, oziir ve yasam Kkalitesini
inceledikleri ¢aligmalarinda, 228 kronik bel agrili
hastanin %71,5’i kadmlardan olugmaktadir [23]. Bizim
¢alismamizda da tiim gruplarda kadin yiizdesinin erkek
ylizdesinden fazla oldugu tespit edilmistir. Bu sonucun
kadmlarin ev islerinde daha aktif olmalari, gebelik ve
dogumla ilgili agrilari, mensturasyona ve menopoza
bagli  hormonal degisiklikler gibi  nedenlerden
kaynaklanmis olabilecegi diisiiniilmiistiir.

flerleyen yasla beraber bazal metabolizma hiz1 her iki
cinsiyette azalma gostermektedir. Bu azalma yag
oraninda artisa, yagsiz viicut kitlesinde diisiise neden
olmaktadir [24, 25]. Obezite prevalansi, 20’li yaslardan
itibaren artarak kadinlarda 45-74 yas grubunda %50’yi
ve erkeklerde 45-64 yas grubunda %30’u asmakta, ileri
yaglarda ise azalma egilimi gostermektedir [26]. Koruk
ve arkadaglar1 artan yagla beraber obezite oraninin
arttigini bildirmislerdir [27]. Kutlutiirk ve arkadaglarinin
obezite prevelenst ve metabolik risk faktorlerini
arastirdiklar1 ¢calismada obez gruptaki yas ortalamasini
obez olmayan gruba gore yiiksek bulmuslardir [28]. Bu
calismada normal kilolu grup I yas ortalamasi 32,7; fazla
kilolu grup II yas ortalamasi 43,2; obez grup III yas

ortalamasi 48,7 olarak tespit edilmistir. Ug grup arasinda
istatistiksel olarak anlamli fark saptanmis olmasi
literatlirli desteklemektedir.

Hastalarimizin ¢aligma durumu ve egitim durumu
incelendiginde; VKI arttik¢a calisma oraninin azaldigi ve
egitim durumunun ilkokul diizeyinde arttigi goriildii.
Yaslanmanin artmasi ile beraber inaktivite de artis
obezite oranmi arttirabilir. Bener ve arkadaslari asir
kilolu kadinlarin obez kadinlara gore aktif olarak
calistiklarini, ayn1 caligma asirt kilolu grubun egitim
diizeyinin daha iyi oldugunu belirtmistir [29]. Fazla
kilolu ve obez kadin ve erkeklerde [30] ve omurga
rahatsizlig1 bulunan obez hastalarda [31] diisiik egitim
seviyesi goriilmiistiir. Ogrenim ile elde edilen bilgi ve
disiinme yetisinin, yetigkin ¢agda viicut agirliginin
artmasinin engellenmesinde ve fazla viicut agirliklar ile
bas etmede onemli goriilmektedir[27].

Kronik bel agrisinda artmis adipoz dokuyla iliskili
biomekanik ve  metabolik  degisikliklerin  rol
oynayabilecegini gosteren kanitlar vardir [32]. Ozellikle
bazi obez hastalarda azalmig omurga esnekligi ve artmis
dorsal sertlik raporlanmasi; lumbal omurga hareket
kisithliginin gostergesidir [33, 34]. Gilleard ve arkadasi
obez kisilerde torakolumbal fleksiyon hareketlerininin
azaldigini bulmuslardir [33]. Ancak bizim ¢aligmamizda
her 3 grubun LFHA ortalamalart benzer oldugu
goriilmiistiir. Bu da bize ¢aligmamiza katilan hastalarin
test esnasinda omurgay1 rahatlatmak i¢in artmis kalga ve
diz eklemi stratejileri  gelistirmis  olabilecegini
disiindirmiistiir. Buna paralel olarak, bu stratejiler 10
tekrarli govde fleksiyonu Ol¢limlerini de etkilemis
olabilir.

Klinik deneyimlerde alt ekstremite fonksiyonunun
kronik bel agrili bireylerde spinal fonksiyonu etkiledigi
gozlemlenmistir [35]. Hergenroeder ve arkadaslar1 da 5
tekrarli sandalyeye otur kalk testinde kadinlarda obez
grup ve normal kilolu grup arasinda anlamli farkin
oldugunu belirtmislerdir [36]. Hergenroeder ve
arkadaglarmin  yaptiklari baska bir c¢alismada ise
sandalyeden kalkma siireleri ile obezite arasinda iligki
bulunmamugtir [37]. Vincent ve arkadaslar1 kronik bel
agrilt yaslt bireylerde obezitenin sandalyeden kalkma
stiresini  etkilemedigini belirtmistir [38]. Literatiirde
kronik bel agrili obez bireylerde alt ekstremite
fonksiyonu verilerinin net olmadigi gorilmiistiir.
Calismamizda da grup I, grup II ve grup III arasinda
sandalyeden kalkma siireleri benzerdir. Obezitenin alt
govde kontrolii ve alt ekstremite fonksiyonunu
etkilemedigini sdyleyebiliriz. Alt ekstremite uzunlugu 5
tekrarli sandalyeye otur kalk siiresini etkileyen
etmenlerdendir. Sonraki calismalarda bu Olgiimiinde
degerlendirilmesiyle daha acik bilgilere ulasilabilir.
Obez bireylerde yiirlime paterni esnasinda durus fazinin
uzamasl, sallanma fazinin azalmasiyla yiiriime kadansi
degismemektedir. Cimolin ve arkadaslari kronik bel
agrili bireyler, obez bireyler ve saglikli grup arasinda
yilirime kadanslarinda fark olmadigimi bildirmektedir
[34]. Simmonds ve arkadaslar1 da kronik bel agrili
bireylerle saglikli grup arasinda fiziksel performans
testleriden 50 adim yiirlime testinde istatistiksel olarak
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anlamli bir fark bulamamislardir [39]. Calismamizda ¢
grup arasinda 50 adim yiriime sireleri benzer
bulunmustur. Hastalarin alt gdvde kontrollerinin
etkilenmedigi ve ist govde kontroli i¢in kalga ve diz
stratejileri gelistirdigi gdz oniine alindiginda, obezitenin
50 adim yiiriime siiresini etkilememesi kagmilmazdi.
Vincent ve arkadaglar1 kronik bel agrili yash bireylerde
fazla kilolu, obez ve siddetli obez gruplar arasinda
ylirtime enduransinda anlamli fark bulamamaigslardir [38].
Yamakawa ve arkadaslar1 bel agrisi olan ve olmayan
yaglilarda  obezite =~ ve  ambulasyon iligkisini
aragtirmislardir. ' VKI’i  artttkga  giinliik  yiiriime
mesafesinin azaldigini bulmusglardir [40]. Obezitenin
ylirime esnasinda bel agrist siddetini  arttirdig
disiiniilmektedir [41]. Obezite maksimal aerobik
kapasiteyi azaltirken, yiirilylis is yiikiinde artisa neden
olmakta; sonu¢ olarak endurans disikligii ortaya
cikmaktadir [38, 40-42]. Fiziksel fonksiyon ve viicut
kiitle indeksini inceleyen bir ¢aligmada obezitenin 6 dk
ylirime test sonuglarint olumsuz yonde -etkiledigi
belirtilerek  bu  bilgi  desteklenmektedir  [36].
Calismamizda normal kilolu grubun obez gruptan daha
fazla yiiriidiigii gozlenmistir. Buna paralel, VKI’nin 5 dk
ylirime mesafesini negatif yonde etkiledigi goriilmiistiir.
Kronik bel agrili bireylerde de obezitenin egzersiz
kapasitesini diigiirdiigii tespit edilmistir.

Obez bireylerde anterior ve posterior ydnde
stabilizasyonun azalmasiyla ayakta durus ve oturma
pozisyonunda toracolumbal fleksiyon hareketleri azalir.
Govde fleksiyon hareketinin son agilarindan sakinan
obez bireylerde denge zorlasabilir [33, 43, 44]. Cunha-
Filho ve ark.” min bel agrili ve saglikli bireylerde
yaptiklart caligmada; agirlikla 6ne uzanma testinde
kontrol grubunun daha iyi performans sergiledigi ortaya
konmustur [45]. Hazneci ve arkadaslar1 kronik bel agrili
hastalar ve saghkl bireylerde VKI ile agirlikla &ne
uzanma testi arasinda her iki grupta fark tespit etmemistir
[18]. Calismamizda benzer sekilde normal kilolu
hastalarin fazla kilolu ve obez gruba gore AOU
mesafesinde daha fazla skor kaydettigi saptandi; VKI
artttkca AOU mesafesinin  azaldigi  goriilmiistiir.
Literatiirde kronik bel agrili obez bireylerde ile FPTB’ nin
AOU parametresini inceleyen veriye rastlanmamistir.
Calismamizin  bu  bakimdan  degerli  oldugu
diisiincesindeyiz.

Obezite ile agr iliskisi agik olarak belirlenememistir
[46]. Tsuritani ve arkadaglar1 kadinlarda kronik bel
agristyla yiiksek viicut kiitle indeksi arasinda iliski
bulamamuislar [47]. Yamakawa ve arkadaglar1 da benzer
bir sonug elde ettiler [40]. Bolgen Cimen ve arkadaglar
da kronik bel agrisi olan hastalarda obezitenin agri nedeni
olamayacagini belirtmiglerdir [48]. Kronik bel agrili
yetiskin kadinlarda obez ve nonobez gruplar arasinda
agn iliskisini degerlendiren bir ¢alisma sonucu da
istatistiksel ~olarak anlamli  bulunmamistir  [49].
Caligmamizda her 3 grup arasinda GAS verilerinin
benzer oldugu goriiliip, obezitenin agr siddetini
etkilemedigi bulunmustur. Daha dogru sonuglar icin
kronik bel agr1 siddetini etkileyen diger etmenlerden
armdirilmis caligmalara ihtiyag vardir.

Kronik bel agrili hastalarda obezitenin yetersizligi
arttirdig1 bilgisi desteklenmektedir [48-51]. Kronik bel
agrilt obez hastalarda yagsam kalitesini belirlemek igin
yapilan bir ¢alismada, yasam kalitesi obez grupta diisiik
bulunmustur [41]. Fanuele ve arkadaglari obez bireylerde
fiziksel fonksiyon, fiziksel rol giicliigii, agri ve genel
saglik  parametrelerini  diisiik  bularak literatiirii
desteklemistir [31]. Uludag ve arkadaslari iilkemizde
kadmmlarn  menopoz yas ortalamasini 47 olarak
bildirmisler, menopozla iligkili yakinmalarin siddeti
arttikca fiziksel ve emosyonel rol gigligi yasam
kalitelerinin azaldigin1 rapor etmislerdir. Menopoza bagl
bel ve sirt bolgesi kas giiclinde azalma, esneklik kayb1 ve
postiiral bozukluklar meydana gelebilmekte; yasam
kalitesi olumsuz yonde etkilenebilmektedir [52, 53].
Calismamizda VK1 arttikca KF-36 nin fiziksel fonksiyon
sonuglarinin azaldigini, obezitenin fiziksel fonksiyonu
olumsuz etkiledigi sonucuna ulasilmistir. Bu ¢aligmada
grup III’iin yas ortalamasmin 48 ve %82’sinin kadin
olmasmin verileri etkiledigi diisiincesindeyiz. Sonraki
calismalarda cinsiyet ve yas dagilimi ve menopoz varligi
dikkate alinarak daha dogru sonuglara ulasilabilir.
KF-36 anketinin agr1 parametresindeki sonuglarin
gruplar arasinda benzer olmasi1 GAS verileriyle paralellik
gostermektedir. Bu  veriler dogrultusunda agn
degerlerinin ayni olmasimmin KF-36 anketinin tiim
parametrelerinde gruplar arasinda fark olusturmadigi
disiincesindeyiz. Gruplarin GAS verilerinin goreceli
olarak orta derecenin altinda olmasi, hastalarin agriya
adaptasyon saglamis olabilecegini diisiindiirmektedir.
Ayrica gruplarda agr1 diizeylerinin benzerliginin 3 grupta
00O  verilerini benzer olarak  sonuglandirdig
diisiincesindeyiz.

Fonksiyonel mobilite ve denge degerlendirilmesinde
stireli kalk yiirli testi siklikla kullanilsa da kas iskelet
sistemi hastaliklarin takibinde kullanimi netlesmemistir
[54]. Weering ve arkadaglar1 kronik bel agrili hastalarda
zamanli kalk yiiri testini ¢ boyutlu olarak
degerlendirmislerdir. Saglikli grupla arasinda fark
bulamamiglardir [21]. Hergenroeder ve arkadaglari viicut
kiitle indeksi attikca fonksiyonel mobilitede azalma
oldugunu belirtmistir [37]. Calismamizda grup I ile grup
I ve grup L ile grup II arasinda fark bulunmustur. Ayrica
tiim olgularda VKI ile siireli kalk yiirii test verileri
arasinda pozitif korelasyon saptanmistir. Calismamizda
kronik bel agrili hastalarda obezitenin fonksiyonel
mobilite ve dengeyi azaltt1g1 tespit edilmistir. Literatiirde
bu yonlii bir calismaya rastlanmamistir ve verilerimizin
bu bakimdan 6zgiin oldugu diisiincesindeyiz. Yasli obez
bireylerde saglikli gruba gore alt ekstremite kas kuvveti
daha disiiktir [55]. Ayrica siireli kalk yiirli testi ve
fonksiyonel = uzanma  testlerinin  ayak  bilegi
dorsifleksorleri kas giicii ile iligkisi oldugu tespit
edilmistir [56]. Calismamizda obez bireylerin alt
ekstremite kas kuvvetleri azalmig olabilir ve siireli kalk
ylrii ve fonksiyonel uzanma test verilerini etkilemis
olabilir. Obez grubun yas ortalamasinin diger gruplara
gore yiiksek degere sahip olmasi da verileri etkilemis
olabilir.
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4. Sonug

Sonu¢ olarak; bu c¢aligmada 3 grupta GAS verilerinin
benzer olmasi, obezitenin etkisini daha iyi degerlendirme
olanagi vermistir. Caligmamizda obezitenin fiziksel
performansi azalttigi; fiziksel fonksiyonu, denge ve
fonksiyonel mobiliteyi olumsuz etkiledigi; agri siddeti ve
oziirlilik diizeyini etkilemedigi bulunmustur. Gelecek
calismalar dengeli yas ve cinsiyet veri dagiliml
gruplarda,  fiziksel = performansi  etkileyebilecek
etmenlerden; kas kuvveti, fiziksel aktivite diizeyi ve
fiziksel uygunluk diizeyi 6l¢iimlerini inceleyebilir.
Literatiirde, kronik bel agrili yetigskin obez hastalarda
fiziksel performans testi ve denge ve fonksiyonel
mobilite testi kullanimina rastlanmamistir. Bu yoniiyle
calismamizin literatiire katki saglayacag1
disiincesindeyiz.
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Giris ve Amag¢: Bu ¢alismada Egitim Aile Sagligi Merkezlerine (EASM) kayith ve COVID-19 nedeniyle evde
hidroksiklorokin (HCQ) tedavisi alan hastalarin ilag uyumlarini ve geri bildirimlerinin degerlendirilmesi amaglandi.
Gere¢ ve Yontemler: Hastanemize bagli Egitim Aile Sagligi Merkezlerinde kayitl COVID-19 nedeniyle evde tedavi
goren ve HCQ tedavisi goren hastalar dahil edildi. Evde takip edilen bu hastalara ev takiplerinin 6. ve 14. giinleri
arasinda bir kez ulasildi. Hastalara HCQ tedavisine uyumlari, ilag yan etkileri, geri bildirimler, ates ve oksiiriik gibi
semptomlarin siireleri, hastaneye yeniden sevklerle ilgili bilgileri igeren 31 maddeden olusan anket sorular1 yoneltildi.
Anket yoluyla toplanan veriler istatistiksel analiz ile degerlendirildi. Istatistiksel analizler SPSS 17.0 programu ile
yapildi.
Bulgular: Caligsmaya 37'si erkek 30'u kadin toplam 67 hasta katildi. Ortalama yas 45.34 + 19.01 yildir. Orta derecede
semptomlar1 olan 7 hasta ve hafif semptomlar: olan 60 hasta vardi. Bir hasta ilaca bagh cilt dokiintiisii nedeniyle
tedaviyi birakti. 63 hastanin semptomlarinda azalma oldu. Hastaneye yatan 23 hastanin ortalama yatis siiresi 12.96 +
5.92 giindii. Tekrar hastaneye sevk edilen 5 hasta vardi. Azitromisin kullanimi olanlarda tekrar hastaneye sevk orani
daha diisiik bulundu.
Sonuc: HCQ kullanan evdeki takip edilen COVID-19 hastalariin ¢ogunlugunun semptomlarinda hafifleme olmustur.
HCQ ile kombine azitromisin tedavisi alanlarda tekrar hastaneye yatma oranlari daha diisiik gozlenmistir.

Anahtar kelimeler: Azitromisin, COVID-19, Hidroksiklorokin.

Abstract

Objective: In this study we aimed to evaluate the medication compliance and feedback of the patients who were
registered in Education Family Health Centers (EASM) and who received hydroxychloroquine (HCQ) treatment at
home due to COVID-19.

Materials and Methods: Patients who were being treated at home and being treated for hydroxychloroquine due to
COVID-19 registered in Education Family Health Centers affiliated to our hospital were included. These patients who
were followed at home were contacted once between the 6th and 14th days of home follow-up. The patients were
asked questionnaire questions including 31 items including information on their compliance with hydroxychloroquine
treatment, drug side effects, feedback, duration of symptoms such as fever and cough, re-referrals to the hospital. The
data collected through questionnaires were evaluated by statistical analysis.

Results: Statistical analysis was done with SPSS version 17.0 program. A total of 67 patients, 37 men and 30 women,
participated in the study. The average age is 45.34 + 19.01 years. There are 7 patients with moderate symptoms and
60 people who have mild symptoms. One patient had skin rush and stopped the treatment because of adverse effect.
63 patients had a reduction in their symptoms. There were 23 patients hospitalized and the average duration is 12.96




+ 5.92 days. There were 5 patients who are referred to the hospital again. Among patients 33 were receiving
azithromycin combined with HCQ and their re-hospitalization rates were lower.

Conclusion: HCQ was observed efficient in relieving the COVID-19 symptoms in most of the home follow-up
patients Azithromycin combined with HCQ reduced re-hospitalization rates.

Keywords: Azithromycin, COVID-19, Hydroxychloroquine.

1. Introduction

Hydroxychlororoquine (HCQ) has been used asdrug
widely in prophylaxis and treatment of malaria for a long
time [1]. Antimalarial drugs currently used for
autoimmune diseases like rheumotoid arthritis (RA) [2b].
Antimalarial drugs have antiviral effects like reducing
viral replication.HCQ could be used to treat viral
enfections [1]. HCQ has been used against Ebola viriis,
immun deficiency viriis (HIV), Middle East Respratory
Syndrome (Mers-CoV) and SARS-CoV-2 [2]. It is
reported patients with COVID-19 pneumonia could be
treated with 500 mg chloroquine twice aday for ten days
[3].

HCQ is an analogue of chloroquine and have an antiviral
activity against SARS-CoV in vitro [4].

Due to the COVID-19 pandemic that emerged and spread
in the Wuhan Hubai region of China, patients with
suspected COVID-19 contact or definite diagnosis who
do not have an indication for hospitalization are followed
at home by family health units. The symptoms, treatment
and test results of the patients are monitored by their
family physicians [3].

In our country hydroxychloroquine (HQ) treatments have
been recommended by Public Health Directorate of
Ministry of Health since the beginning of the pandemic
in COVID-19 in Guidelines [5,6]. Although the use of
favipiravir, one of the antiviral treatments, was started
with the change of treatment protocols, the use of
hydroxychloroquine was continued. Molnupiravir is
another antiviral recommended for mild and moderate
COVID-19 patients in 5 days of initiation of infection
and at high risk for progression disease. With the
increase in vaccination rates, the recommendations for
drug use in mild cases have decreased [5,7].

HCQ treatment was started in probable or definite cases
or cases with uncomplicated or mild pneumonia and
these patients were followed up by family physicians at
home. Oral HCQ 2x200 mg tablets were used for 5 days
in uncomplicated possible or definite cases, and 2x200
mg oral tablet was used for 5 days following a 2x400
loading dose in cases with possible or definite diagnosis
of mild pneumonia [6].

In this study we aimed to evaluate the medication
compliance and feedback of the patients who were
registered in Education Family Health Centers (EASM)
and who received hydroxychloroquine treatment at home
due to COVID-19.

2. Materials and Methods

2.1. Study Design

The data of patients with a diagnosis, suspicion or contact
of COVID-19 and who need to be followed at home are
sent to the family health units where they are registered
by the public health directorate. An observational study

was planned to question the patients’ compliance with
hydroxychloroquine treatment and their feedback.
Patients over the age of 18 who were being treated at
home and being treated for hydroxychloroquine due to
COVID-19 registered in Sisli and Hurriyet Education
Family Health Centers affiliated to Cemil Tascioglu City
Hospital were included.

2.2. Sample Universe

Patients over the age of 18 who were being treated at
home and being treated for hydroxychloroquine due to
COVID-19 registered in Sisli and Hurriyet Education
Family Health Centers affiliated to Cemil Tascioglu City
Hospital were included. Survey data were collected by
the researchers by contacting these patients by phone.
Our study lasted 15 days and was conducted between 05-
20 September 2020. Number of patients followed at
home due to COVID-19 registered in Sisli and Hurriyet
Education Family Health Centers were 72. HCQ
treatment was given to all 72 patients. Five patients were
not included in the study because they could not be
reached by phone and information could not be obtained.
These patients who were followed at home were
contacted by phone, once between the 6th and 14th days
of home follow-up, after the 5th day of the completion of
hydroxychloroquine treatment. All of these 67 patients
agreed to participate.

2.3. Data Collection

Patients informed about the study and their consent was
obtained. Survey questions containing 31 items including
information on their compliance with
hydroxychloroquine treatment, drug side effects,
feedback, duration of symptoms such as fever and cough,
re-referrals to the hospital, length of hospitalization and
sociodemographic information, asked to the patients who
accepted to participate in the study by a questionnaire.
2.4. Statistical Analysis

The data collected through questionnaires were evaluated
by statistical analysis. IBM SPSS Statistics 17 for
statistical analysis (SPSS IBM, Turkey) program was
used. While evaluating the study data, besides descriptive
statistical methods (mean, standard deviation,
frequency), the Chi-Square test was used to compare
qualitative data and Student's t test was used to compare
quantitative data. Significance was evaluated at the p
<0.05 level.

Statistical analysis was done with SPSS version 17.0
program. The compliance of the variables to normal
distribution was examined using histogram graphics and
Kolmogorov-Smirnov test. Mean, standard deviation,
and median values were used while presenting
descriptive analyzes. Categorical variables were
compared using the Pearson Chi-Square Test. Mann
Whitney U Test was used to evaluate nonparametric
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variables between the two groups. The situations where
the p-value was less than 0.05 were evaluated as
statistically significant results.

2.5. Ethics

Ethics committee approval for the study was obtained
from the Ethics Committee of Prof. Dr. Cemil Tascioglu
City Hospital on date August 25, 2020 and number 139.
Written permission has also been obtained from the
Turkish Medicines and Medical Devices Agency, with
the guidance of the Ethics Committee, as it is a study in
which the drug effect is observed.

Table 1. Age and gender of participants

3. Results and Discussion

3.1.Results

A total of 67 patients, 37 men and 30 women, participated
in the study. The average age is 45.34 + 19.01 years. The
average age of males was 44.43 + 18.62 years, while the
average age of females is 46.47 + 19.74 years. There are
7 patients with moderate symptoms and 60 people who
have mild symptoms shown in Table 1.

n/mediumds.d. %/Median

Age 45.34+19.01 40.00
Male age 44.43+18.62 38.00
Female age 46.47+19.74 41.00

<39 33 (49.25)

40-49 10 (14.93)
Age 50-59 10 (14.93)

60-69 5 (7.46)

>70 9 (13.43)

Male 37 (55.22)
Gender

Female 30 (44.78)

Moderate 7 (10.45)
Symtoms

Mild 60 (89.55)

There were 26 patients with additional chronic diseases
and 20 patients with regular medication. There were 11
smokers. The average annual consumption of smokers is
7.77 £ 5.36 packs. Among patients 33 were receiving
azithromycin combined with HCQ. There were 10
patients receiving enoxaparin sodium, 2 patients
receiving oseltamivir phosphate, 2 patients receiving
favipiravir and 7 patients receiving acetylcysteine with
ascorbic acid (vitamin C). There were 12 patients still
taking medication.

All the listed symptoms were seen as the initial
symptoms. There were 8 patients with newly developed
symptoms after medication. Fever, cough, shortness of
breath, joint pain, runny nose, nasal congestion were
noted as later symptoms. One patient had skin rush and
stopped the treatment because of adverse effect.

There were 37 patients with fever and fever lasted for an
average of 3.92 + 1.89 days. There were 39 patients with
cough and it took an average of 9.51 £+ 7.74 days. There

were 20 patients with shortness of breath and it took an
average of 6.00 £ 2.96 days. There were 23 patients
hospitalized and the average duration is 12.96 + 5.92
days. There were 5 patients who are referred to the
hospital again. 3 patients have had the flu vaccine (Table
2 and Table 3).

Hospitalization, age, gender, comorbid chronic diseases
and symptoms were compared. The average age of those
hospitalized is higher than those who are not
hospitalized. The rate of those who are 70 years and over
hospitalizedis higher than those who are not hospitalized.
The rate of fever and shortness of breath in hospitalized
patients is higher than those who are not hospitalized
shown in Table 4.

Re-hospitalization rates were lower in azithromycine
combined with HCQ group. There were not a statically
significant difference in duriation of symptoms in HCQ
alone and azithromycine combined with HCQ group
shown in Table 5.
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Table 2. Numbers and percentages of characteristics of patients

n %
Patients having a chronic disease 26 (38.81)
Patients who constantly used medication 20 (29.85)
Smokers 11 (16.42)
Has any other medicine been given except HCQ? 51 (76,12)
Azithromyg¢in 33 (64.71)
Enoxaparin sodium 10 (19.61)
Oseltamivir phosphate 6 (11.76)
Favipiravir 2 (3.92)
Acetylcysteine with ascorbic acid 7 (13.73)
Inability of adherence to the treatment plan 0 (0.00)
Is he still taking the medicine? 12 (17.91)
New symptoms after medication 8 (11.94)
IAdverse effects 1 (1.49)
Stop the treatment halfway because of adverse effects 1 (1.49)
Stop the treatment because the COVID-19 symptoms are under control? 0 (0.00)
Fever 37 (55.22)
Cough 39 (58.21)
Shortness of breath 20 (29.85)
Diarrhea and abdominal pain 10 (14.93)
Joint pain 24 (35.82)
Runny nose 3 (4.48)
Nasal congestion 6 (8.96)
/Anosmia 3 (4.48)
Reduction in symptoms 63 (94.03)
Hospitalized 23 (34.33)
Re-hospitalization 5 (7.46)
Have you had a flu vaccine? 3 (4.48)
Table 3. Mean values of some parameters about patients
eanss.d. Median
Cigarette pack / year 7.77+£5.36 7.00
Day of follow-up at home 8.78+4.67 10.00
How many days ago contact with a COVID-19 case 11,97+7.24 10.00
Day of medication 3.55+1.51 4.00
If the medicine is over, how many days has it been 9.18+7.13 8.00
How many days did the fever last? 3.92+1.89 3.00
How many days did the cough last? 9.51+7.74 7.00
How many days did the shortness of breath last? 6.00+2.96 5.00
How many days did diarrhea and abdominal pain last? 4.09+3.11 3.00
How many days did joint pain last? 5.48+3.58 5.00
Duration of hospitalization in hospitalized patients 12.96+5.92 12.00
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Tablo 4. Comparison of non-hospitalized and hospitalized patients

Non- hospitalized Hospitalized p!
n % n %

Age 39.77+16.23 37.00 56.00+£19.70  [55.00 0.0012

<39 28 (63.64) 5 (21.74)

40-49 6 (13.64) 4 (17.39)
/Age groups 50-59 5 (11.36) 5 (21.74) 0.016

60-69 2 (4.55) 3 (13.04)

>70 3 (6.82) 6 (26.09)

Male 25 (56.82) 12 (52.17)
Gender 0.717

Female [19 (43.18) 11 (47.83)
Chronic disease 14 (31.82) 12 (52.17) 0.104
Fever 20 (45.45) 17 (73.91) 0.026
Cough 25 (56.82) 14 (60.87) 0.750
Shortness of breath 7 (15.91) 13 (56.52) 0.001
Diarrhea anad abdominal pain |6 (13.64) 4 (17.39) 0.682
Joint pain 13 (29.55) 11 (47.83) 0.138
Runny nose 3 (6.82) 0 (0.00) 0.200
Nasal congesion 6 (13.64) 0 (0.00) 0.063
/Anosmia 3 (6.82) 0 (0.00) 0.200

'Chi- square Test 2Mann Whitney U Test

Table 5. Comparison of HCQ treatment and azithromycin with HCQ combined treatment group

HCQ HCQ+Azithromycine

n %/median n %/median P
Fever 9 (50,00) 21 (63,64) (0,344
How many days did the fever last? 3,78+1,20 4,00 4.1442,03 4,00 0,7822
Cough 9 (50,00) 22 (66,67) 0,244
How many days did the cough last? 6,60+5,10 6,00 12,33+8,83 19,00 0,065
Shortness of breath 6 (33,33) 10 (30,30) 0,824
How many days did the shortness of breath last? 4,83+1,33 5,00 7.1143,14  [7,00 0,079
Diarrhea and abdominal pain 4 (22,22) 4 (12,12) |0,343
:;;Jt\;v many days did the diarrhea and abdominal pam3,00i1 41 2 50 6,50+4.20 6,00 0,180?
Joint pain 10 (55,56) 9 (27,27)  |0,046
How many days did the joint pain last? 5.70+1,89 5,00 6,33+5.43 5,00 0,5902
Reduction in symptoms 17 (94,44) 32 (96,97) |0,657
Hospitalized 11 (61,11) 11 (33,33) 0,056
Duration of hospitalization 12,73+£7,27 10,00 13,36+4,86 (15,00 0,427>
Re-hospitalization 4 (22,22) 1 (3,03) 0,028

'Chi- square Test 2Mann Whitney U Test
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3.2.Discussion

Chloroquin (CQ) have been frequently used in the
treatment of systemic lupus erythematosus (SLE) and
other rheumatismal diseases as immun system regulator
[1,2]. HCQ antiviral activity has been proven including
human coronavirus [1]. Prophylactic and therapeutic
effects of HCQ for SARS-CoV infection were reported
[15].

In China guides for COVID-19 have also reported
chloroquine phosphate superior to the CQ in treatment of
SARS-CoV-2 infection [16,17]. A study evaluated the
efficacy of hydroxychloroquine HCQ (the sulfate and
phosphate salts of CQ) in the treatment of COVID-109.
In this patients after 5 days of HCQ treatment, the
symptoms were significantly reducted and in the
recovery times for cough and fever were shorten.

In a retrospective observational study to investigate the
relationship between HCQ therapy and COVID-19 in-
hospital mortality it is reported that HCQ use was
associated with a 30% lower risk of death in COVID-19
hospitalized patients due to COVID-19 [6].

Studies emphasize that approximately 81% of patients
with COVID-19 show only mild symptoms and do not
require hospitalization [18, 19]. There are very few
studies investigating the course of the disease in mild
cases. A research reported symptoms were generally
described as mild sore throat, cough, and mild fever, and
they were observed to begin to appear on the third day.
Also in this research symptoms disappeared on the 10th
day after the PCR test positivity was detected. However,
it was observed that the polymerase chain reaction test
could be tested positive until the 21st day [20]. In our
study 60 (89.55%) patients have mild symtoms,
7(10.45%) have moderate symptoms and There were
63(94.3%) patients has a reduction in symptoms, 8
(11.94%) patients had new new symptoms after
medication 23 (34.33%) patients were hospitalized, 5
patients were (7.46%) re-hospitalized.

In astudy conducted to evaluate the efficacy of
hydroxychloroquine (HCQ) in the treatment of patients
with COVID-19 fever and the cough symptoms
remission time were significantly shortened in the
patients HCQ treatment was used. In patients with
COVID-19, the use of HCQ could significantly shorten
clinical recovery time and promote the recovery of
pneumonia. For fever, 17 patients in the control group
and 22 patients in the HCQ treatment group had fever.
HCQ treatment group had duration of fever ( 2.2+0.4
days) was shorter when compared with the control group
(3.2+ 1.3 days) [24]. In our study there were 37 patients
with fever and it lasted for an average of 3.92 +1.89 days.
There were 39 patients with cough and it took an average
of 9.51 + 7.74 days.

HCQ is a safe immunomodulatory agent for rheumatic
diseases. Rare adverse effects like Corrected QT

(QTc) interval  prolongation,  cardiomyopathy,
retinopathy, have been observed [2]. In present study
there were 2 patients with mild adverse reactions in the
HCQ treatment group among 31 patients who received an
5-day HCQ (400 mg/d) treatment there were two patients

with mild adverse reactions in the HCQ treatment group,
one patient developed a rash, and one patient had a
headache, none severe side effects appeared among them
[24]. In our study one patient gave up medication in
second day because of skin rush.

In an observational study, analysis with a large sample of
patients who had been hospitalized with Covid-19, the
risk of intubation or death was not significantly higher or
lower among patients who admited hydroxychloroquine
than among those who did not [25].

It is shown in a study HCQ is clearing viral load of
SARS-CoV-2 in nasopharyx in about three to six days
and azithromycin with hydroxychloroquine was
prominently more efficient for virus elimination [26].
They also showed in another clinical study of 80 COVID-
19 patients that HCQ combined with azitromisin reduce
nasopharyngeal viral load significantly (83%) negative at
Day 7, and 93% at Day 8 tested by RT-PCR [27]. Also in
astudy it is reported Chloroquine limits the replication of
SARS-CoV-2 [28].

Some retrospective cohort analyses reported no efficacy
of HCQ in virological clearance of COVID-19 [2]. Mitja
at al. reported no significant differences in the mean
reduction of viral load at day 3 or at day 7. HCQ
treatment did not reduce risk of hospitalization and did
not shortened the time to complete resolution of
symptoms. No relevant treatment-related advers affects
were reported [1].

A study in patients with mild to moderate COVID-19
disease at high risk of worsening, reported that patients
who treated with HCQ did not have better clinical or
virological outcomes than those receiving placebo [4].
Among patients hospitalized in New York metropolitan
region with COVID-19 receiving HCQ alone,
azithromycin alone, or combination of HCQ and
azitromycin, compared with neither treatment, were not
significantly effective on hospital mortality [29].

A study conducted to investigate the role of HCQ therapy
alone and in combination with azithromycin in
hospitalized patients positive for COVID-19 with median
time to follow-up of 28.5 days was associated with
reduction in mortality.hospital mortality was 13.5% in
the hydroxychloroquine alone group, 20.1% in
hydroxychloroquine + azithromycin combined group,
22.4% in azithromycin alone group, and 26.4% in
receiving neither drug group. Primary cause of mortality
was 88% respiratory failure, 4% cardiac arrest (with
mean QTc interval from last ECG reading 471 ms), 8%
other cardiopulmonary arrest and multi-organ failure. No
patient had reported torsades de pointes. treatment with
hydroxychloroquine alone decreased the mortality
hazard ratio by 66% , and hydroxychloroquine +
azithromycin combination decreased the mortality
hazard ratio by 71% (p < 0.001) [30]. In our study 33
patients recieved azithromycin with HCQ. Azithromycin
combined with HCQ treatment group patients had lower
re-hospitalizasyon rates than HCQ alone treatment
group.

Although HCQ is one of the first drugs used in the
treatment of COVID-19, its effectiveness in treatment
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has not been sufficiently proven. The side effects of HCQ
have also limited its use, and it is not currently
recommended for the treatment of COVID-19 outside of
clinical use under strict medical supervision. Its use in
combination with other drugs has also become limited
due to cardiac conduction disorders and corrected QT
(QTc) interval prolongation [2].

This study has several limitations. The data collected in
a limited time period and the data were taken from the
daily follow-up records of the patients.

4. Conclusion

HCQ was observed efficent in relieving the COVID-19
symptoms in most of the home follow-up patients. It was
observed that 94 % of the patients had regression in
symptoms. Treatment with azithromycin combined with
HCQ was lowering re-hospitalizasyon rates. Use of HCQ
in COVID-19 patients currently not encouraged outside
clinical trials under strict medical supervision because of
severe life-threatening adverse effects. Clinical trials
with large number of patient groups could give more
accurate results.
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Giris ve Amag: Endoskopik olarak H. Pilory pozitifligi tespit edilen ve eradikasyon tedavisi uygulanan hastalarin
takibinde tedavinin basarisini gézlemlemek i¢cin NRL oraninin sensitivite ve spesifitesini ortaya koymay1 amagladik.
Gere¢ ve Yontem: Istanbul Medipol Universitesi Pendik Hastanesi, Endoskopi Unitesi’nde, {ist gastrointestinal
sistem endoskopisi yapilan 386 hasta degerlendirildi. HP pozitif ve negatif olan hastalarin nétrofil, lenfosit sayilari,
notrofil lenfosit oranlari (NLO) karsilastirildi. HP pozitif olan 205 hastaya 2 haftalik iglii tedavi ile H. pylori
eradikasyonu uygulandi. Tedavi bitiminden 4 hafta sonra gaitada H. Pilori antijen testi yapild1 ve negatif sonug
eradikasyon olarak tanimlandi. E§ zamanli olarak tiim hastalara tam kan sayimi yapilarak. NLO hesaplandi ve degerler
eradike edilen ve edilemeyen gruplar arasinda karsilastirildi.
Bulgular: H. Pilory eradikasyonu 100 (%48,7) hastada saglanabilmigken 105 (%51,3) hastanin gaitada antijen testi
pozitif olarak geldi. Bu iki grup arasinda nétrofil sayilar1 (P<0,0001), lenfosit say1lari(P<0,0001), ile ndtrofil lenfosit
orant (P<0,0001) arasinda istatistiksel olarak anlamli fark mevcuttu. N6trofil /Lenfosit oraninin cutoff degeri 2,058
alindiginda Helikobakter pilori eradikasyonunu tespit etmedeki duyarlilik ve 6zgiilliigii sirasiyla %90,5 ve %85 olarak
tespit edildi
Sonu¢: Calismamizda, tam kan sayiminda bulunan parametrelerden elde edilen nétrofil/lenfosit oran1 HP (+)
olgularda daha yiiksek bulunmustur. Bu belirtecin tedavi siiresince ve tedaviden sonra hastalari takip etmek igin yararli
olabilecegini ancak basarilt HP eradikasyonu tedavisinden sonra, takip belirteci olarak nétrofil/ lenfosit oranindaki
degisiklikleri degerlendirmek icin daha genis 6rneklem grubu ile yapilacak daha ¢ok sayida calismaya ihtiyag
oldugunu diisiinmekteyiz.

Anahtar Kelimeler: Eradikasyon, Gastroskopi, Helikobakter Pilori, Notrofil Lenfosit orani, Tam kan sayimi

Abstract

Objective: The aim of this study is to determine the sensitivity and specificity of the NLR ratio in order to assess
treatment effectiveness in the follow-up of patients who are endoscopic H. pylori-positive and administered
eradication therapy.

Materials and Methods: The Endoscopy Unit at Istanbul Medipol University Pendik Hospital evaluated 386
individuals who underwent upper gastrointestinal endoscopy. Neutrophil and lymphocyte counts, as well as
neutrophil-to-lymphocyte ratios (NLR), were compared in HP positive and negative patients. H. pylori eradication
was performed on 205 HP-positive patients using a 2-week triple therapy. All patients had a complete blood count
done at the same time, and NLR was computed and compared between the eradicated and non-eradicated groups.
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Results: H. pylori eradication was accomplished in 100 (48.7%) of the patients, whereas the stool antigen test was
positive in 105 (51.3%) of the patients. There was a statistically significant difference in neutrophil counts (P<0.0001),
lymphocyte counts (P<0.0001), and neutrophil-to-lymphocyte ratio (P<0.0001). The sensitivity and specificity in
identifying Helicobacter pylori eradication were determined to be 90.5% and 85%, respectively when the cutoff value

for the Neutrophil-to-Lymphocyte ratio was set at 2.058.

Conclusion: The neutrophil-to-lymphocyte ratio was shown to be greater in HP (+) cases based on the parameters
discovered in the complete blood count in our study. We believe that this measure might be used to monitor patients
during and after therapy, but additional research with larger sample sizes is needed to assess changes in neutrophil-
to-lymphocyte ratio as a follow-up indicator following successful HP eradication therapy.

Key words: Complete blood count, Eradication, Gastroscopy, Helicobacter Pylori, Neutrophil-to-Lymphocyte ratio.

1. Introduction

Helicocterpylori (H.pylori) is the microorganism that
causes the greatest infections in people, with a prevalence
of 20-50% in developed countries and around 80% in
developing countries [1]. It can appear with a wide range
of clinical symptoms and may be associated with a
variety of endoscopic findings. It causes pathologies
including chronic gastritis, peptic ulcers, stomach cancer,
and MALToma (Mucosa Associated Lymphoid
Tumor/Gastric Lymphoma). Furthermore, its etiological
connection with major diseases such as anemia, arthritis,
atherosclerosis, and immune thrombocytopenic purpura,
has been discussed [2]. Serological tests in the diagnosis
of Helicocterpylori (H.pylori) are quantitative methods
with a sensitivity of more than 80% [3]. The H.pylori
stool antigen test, which is a simple and practical ELISA-
based test, has also been utilized in recent years. These
tests have been found to be a sensitive and specific
method in the evaluation of H.pylori eradication,
although the findings obtained, as well as the sensitivity
and specificity of the test, vary according to the kind of
antibody employed in the test kit [3,4]. The current fast
urease test has a sensitivity of more than 85% and a
specificity of more than 95% [5]. Due to its high cost and
challenging circumstances, PCR examination of mucosal
biopsy samples is a technology that is primarily utilized
in research-oriented investigations nowadays. PCR can
identify H. pylorites in biopsy samples, gastric fluid, and
stools. The procedure has a sensitivity and specificity of
more than 95%. [6]. Culture, along with histology, is one
of the most effective diagnostic procedures—. The
culture's sensitivity is estimated to be 70-95% and its
specificity to be 100% [5].

We believe that a basic blood count may provide better
guidance than culture, histology, ELISA, PCR, or Urease
test in the follow-up of patients who were given
eradication therapy due to H.pylori positivity. Many
studies in the literature demonstrate that the neutrophil-
to-lymphocyte ratio derived from a blood count can
detect inflammation in the body in a sensitive way [7,8].
The neutrophil-to-lymphocyte ratio has been associated
with H. pylori infection in the literature [9]. However, no
study has been conducted in the follow-up of patients
who have received eradication therapy to predict
treatment effectiveness and demonstrate the sensitivity
and specificity of the NLR ratio. The aim of this study is
to determine the sensitivity and specificity of the NLR
ratio in order to assess treatment effectiveness in the

follow-up of patients who are endoscopic Helicobacter
pylori-positive and administered eradication therapy.

2. Materials And Methods

In the study, 386 patients, aged between 18 and 65 years,
who underwent upper gastrointestinal system endoscopy
by a general surgeon with an endoscopy certificate
approved by the Ministry of Health, were evaluated in the
Endoscopy Unit of Istanbul Medipol University Pendik
Hospital, between December 2019 and June 2021. The
anesthesia and general surgery specialists informed the
patients orally and in writing about the endoscopic
procedure prior to the operation. Before the procedure,
all patients had a complete blood count, coagulometric
tests, and liver and kidney function tests. Endoscopies
were performed under general anesthesia (PROPOFOL
1% 10gr/20 ml, Midazolam 50mg/10ml) given under the
supervision of an anesthesiologist after 8-hour fasting.
Patients who had dyspeptic symptoms and were
diagnosed with antral gastritis after upper gastrointestinal
endoscopy were enrolled in the study. All patients had a
biopsy extracted from the antrum of the stomach using
forceps for HP screening. All biopsies were
histopathologically examined according to the Sydney
classification [10]. Patients with Intestinal Metaplasia
and Atrophy and patients who had additional
pathological findings during upper gastrointestinal
endoscopy besides antral gastritis were excluded from
the study. Patients with uncontrolled diabetes,
uncontrolled hypertension, malignancy, chronic liver
diseases, chronic kidney failure, heart failure, chronic
lung diseases, gastrointestinal system bleeding, and other
diseases that may affect WBC and lymphocyte counts in
the blood count were excluded from the study. Patients
who had taken nonsteroidal anti-inflammatory
medications or medicines that might alter white blood
cell and lymphocyte counts, such as steroids, within the
previous two weeks were excluded from the study. The
Demographic data, pre-procedural complete blood count
results, and pathology reports of 341 patients who met
these criteria were evaluated. Neutrophil and lymphocyte
counts, as well as neutrophil-to-lymphocyte ratios
(NLR), were compared in HP positive and negative
patients. H. pylori eradication was performed on 205 HP-
positive patients using a 2-week triple therapy (60 mg
lansoprazole, 1000 mg clarithromycin, 2000 mg
amoxicillin). Medication counts were performed, and
patients who ingested more than 90% of medicines were
considered to have completed eradication therapy. An H.
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pylori stool antigen test was conducted four weeks
following the conclusion of therapy, and a negative result
was diagnosed as eradication. Proton pump inhibitors,
antibiotics, bismuth subsalicylate, and H2 blockers were
not permitted to be used in the four weeks preceding the
stool antigen test. The patients were split into two groups
based on their eradication success: successful eradication
(n = 100) and failed eradication (n = 105). All patients
had a complete blood count done at the same time, and
NLR was computed and compared between the
eradicated and non-eradicated groups.

3. Results and Discussion

3.1.Results

In the study, 386 patients aged between 18 and 65 who
had upper gastrointestinal system endoscopy between
December 2019 and June 2021, were evaluated. Of these
386 patients, the study excluded 33 patients who had
uncontrolled  diabetes, uncontrolled hypertension,
malignancy, chronic liver diseases, chronic renal failure,
heart failure, chronic lung illnesses, or gastrointestinal
system bleeding that might impact white blood cell and
lymphocyte counts, 7 patients with intestinal metaplasia
and atrophy in the biopsy result collected from the
antrum, and 5 patients due to noncompliance with
eradication therapy. The demographic data of the
remaining 341 patients, as well as biopsy results,
neutrophil and lymphocyte count and neutrophil-to-
lymphocyte ratios are presented in Table 1. H. pylori was
found to be positive in the antral biopsy results of 205
(60.1%) patients. Despite the endoscopic diagnosis of
Antral Gastritis, H. Pylori was found to be negative in
136 (39.9%) patients. According to the Student's t-test,

no statistically significant difference was found between
the two patient groups in terms of sex and age. However,
there was a significant difference in neutrophil counts
(P<0.0001), lymphocyte counts (P<0.0001), and
neutrophil-to-lymphocyte ratio (P<0.0001) in the H.
Pylori positive group. (Figure 1)
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Figure 1. Relationship between Helicobacter positivity
and neutrophil-to-lymphocyte ratio.

H. pylori eradication was performed on 205 HP-positive
patients using a 2-week triple therapy. An H. pylori stool
antigen test was conducted four weeks following the
conclusion of therapy, and a negative result was
diagnosed as eradication. Neutrophil counts, lymphocyte
counts, and neutrophil-to-lymphocyte ratios were
determined by the blood counts of the patients.

Table 1. Demographic characteristics and findings of the patients

Helicobacter (+) Helicobacter (-) n:136 p-value
n:205
Mean age 46,39 + 14,28 50,45+ 17,55 Insignificant
Sex (F/M) 145/60 97/39 Insignificant
Neutrophil 5,19+ 0,64 3,75+ 0,83 P<0.0001
Lymphocyte 1,94+ 0,51 2,40 + 0,84 P<0.0001
Neutrophil-to-Lymphocyte | 2,85 + 0,79 1,69 + 0,44 P<0.0001

H. pylori eradication was accomplished in 100 (48.7%)
of the patients, whereas the stool antigen test was positive
in 105 (51.3%) of the patients. The mean age of the
patients who were eradicated was 50,45+17,55 years,
while the mean age of the patients who could not be
eradicated was 46,38+14,28 years, with no statistically
significant difference in terms of mean age or sex
(P<0.0001). However, there was a statistically significant

difference in neutrophil counts (P<0.0001), lymphocyte
counts (P<0.0001), and neutrophil-to-lymphocyte ratio
(P<0.0001). (Table 2)(Figure 2). The sensitivity and
specificity in identifying Helicobacter pylori eradication
were determined to be 90.5% and 85%, respectively
when the cutoff value for the Neutrophil-to-Lymphocyte
ratio was set at 2.058 (Table 3).

Table 2. Patients recovering and not recovering following a two-week treatment

Recovering patients Non-recovering P-value
n=100 patients n=105
Mean age 50,45 + 17,55 46,38 = 14,28 0,071 (Insignificant)
Male/Female 70/30 75/30 Insignificant
Mean neutrophil count/mm?3 3,75+ 0,83 5,19+ 0,64 <0.0001
Mean lymphocyte count/mm? 2,40 + 0,84 1,94+ 0,51 <0.0001
Mean neutrophil-to-lymphocyte ratio | 1,69 + 0,44 2,85+0,79 <0.0001
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Figure 2. Relationship between helicobacter positivity
and neutrophil-to-lymphocyte ratio after three weeks

3.2. Discussion

H. pylori infection is associated with severe
gastrointestinal diseases such as peptic ulcer (15%), ulcer
complications (2 -10%), gastric cancer (1-3%), and B-
cell lymphoma, the primary gastric lymphoma at the rate
of 0.1% [11]. It has been demonstrated in the literature
that indicators such as sedimentation, fibrinogen, acute
phase reactants, and CRP are elevated in H. pylori-
positive patients due to the presence of a systemic
inflammatory response [12]. The aim of our study was
to determine if there were any changes in the hemogram
test, which is a basic blood test, of H. pylori, the most
prevalent infectious agent in the world and a known
carcinogen. Furthermore, NLR is a number obtained by
dividing the absolute neutrophil count by the absolute
lymphocyte count, and research has shown that it is a
sensitive indicator that can reveal the systemic response
[9,13]. As a result of our study, we discovered a
statistically significant difference in NLR between the
groups who received H. Pylori eradication and those who
did not after the treatment of the patients administered
with pylori eradication (P<0.0001).

Epidemiological studies have revealed that H. Pylori
prevalence is directly connected to occupational health,
lifestyle, and socioeconomic status and that it differs
among nations and within the different regions of the
same community. In fact, H. Pylori was shown to be
present in 78.4% of industrial workers and 64.3% of
other workers in a study conducted in the United Arab
Emirates [14]. The prevalence of H. Pylori infection in
asymptomatic patients was investigated in a study
conducted in Tunisia in 2000, and the frequency of H.
Pylori was found to be 82.7% [15].

In a study conducted in Sivas, Helicobacter infection (+)
was found in 70.1% of the cases [16]. The prevalence of
H. pylori was found to be 50.8% in a regional evaluation
conducted by Cerrahpasa Medical Faculty Family
Medicine Department [17]. In our study, we found the
frequency of H. Pylori to be 60.1% in the Pendik district.
Additionally, we discovered that the Neutrophil count
and NLR were statistically significantly higher in H.

Pylori-positive patients. Along with being an indicator of
an inflammatory response, there are studies
demonstrating NLR connection with Helicobacter Pylori
positivity. Farah et al. revealed the correlation between
H. Pylori positivity and NLR in their study. They also
highlighted that the severity of gastritis may be related to
NLR and stated that NLR is statistically significantly
high (p=0,007) in patients with grade 4 symptomatic
gastritis [18]. We did not evaluate the statistical
correlation between the severity of gastritis or gastritis-
related symptoms and NLR in our study. However,
Patients who were H. Pylori positive were given a 2-week
eradication therapy (60 mg lansoprazole, 1000 mg
clarithromycin, and 2000 mg amoxicillin) as
recommended by Thai consensus. An H. pylori stool
antigen test was conducted in all individuals four weeks
following the treatment to evaluate H. pylori eradication.
Simultaneously, neutrophil counts, lymphocyte counts,
and NLR were evaluated using the patients' hemograms.
At this point, we believe we have obtained two
significant results in the statistical analysis of our study.
First of all, we discovered a statistically significant
difference in NLR between the groups who received H.
Pylori eradication and those who did not after the
treatment of the patients administered with pylori
eradication (P<0.0001). Murat et al. found NLR in HP +
patients to be statistically significantly higher in their
study. They also stated that it can also be utilized in the
follow-up of treatment in patients receiving eradication
therapy [10]. There are other studies in the literature
indicating the relationship between H. pylori infection
and NLR [18]. Distinctively in our study, when the cutoff
value of the Neutrophil-to-Lymphocyte ratio was set at
2.058, the sensitivity and specificity in identifying
Helicobacter pylori eradication were determined to be
90.5% and 85%, respectively. (Table 3). Culture is
widely regarded as the gold standard for detecting H.
pylori. It is not an appropriate procedure for follow-up
since it necessitates endoscopy and biopsy. Aktepe et al.
recognized histology as the gold standard and reported
that the culture method had a sensitivity and specificity
rate of 61% and 91%, respectively [19]. When Kalem et
al. used the culture method as the gold standard, they
discovered the urease test and histological examination
method to have a sensitivity and specificity of 97.5% and
20.7%, 72.5%, and 100%, respectively [20]. Although
culture is alone is considered as the gold standard method
for diagnosing H. pylori, it is recommended to use more
than one method, such as urease test and/or histology
and/or stool antigen tests and/or molecular methods, in
conjunction with culture to increase the accuracy of the
diagnosis. As a result, we believe that NLR can be used
as a simple, inexpensive, and easily accessible parameter
in the evaluation of H. pylori eradication, not alone, but
in conjunction with other methods, for follow-up
purposes, and that more comprehensive studies on the
subject are required in this regard.
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Table 3. Sensitivity and specificity of the neutrophil-to-lymphocyte ratio when the cutoff value was set at <2,058

Non-recovering patients | Recovering patients Total
N-to-L ratio >2,058 95 15 110
N-to-L ratio <2,058 10 85 95

105 100 205

Secondly, we discovered that H. Pylori turned negative
in 48.7% (n=100) of the patients to whom we
administered eradication therapy, while eradication
therapy failed in 51.3 % (n=105). Antibiotic resistance
has arisen as a major issue in recent years. According to
a study conducted in Thailand, H. pylori eradication with
standard triple therapy was ineffective (<80%) due to
increasing antibiotic resistance [21]. It is underlined that
more effective regimens are required to enhance the
treatment of this significant bacterium [22]. Demir et al.
reported a 58.6% H. pylori eradication rate in a study
conducted in our country [23]. Kadayifci et al. reported
an 84% success rate with lansoprazole + amoxicillin +
clarithromycin in a meta-analysis they conducted in our
country in 1997, and now this rate is observed to have
decreased significantly [24]. The success rate of
eradication therapy was found to be as low as 48.7% in
our study. It has been observed that a triple therapy of 60
mg lansoprazole, 1000 mg clarithromycin, and 2000 mg
amoxicillin alone does not offer enough eradication,
particularly in our country's circumstances. Despite the
fact that there are several studies in the literature
demonstrating the efficacy of these treatments, we
believe that additional treatment modalities such as
probiotics and bismuth should be investigated in addition
to anti-biotherapy [25,26].

4. Conclusion

A complete blood count is a low-cost, easily accessible
test that may be conducted at any medical facility. In our
study, the neutrophil-to-lymphocyte ratio was shown to
be greater in HP (+) cases based on the parameters
observed in the total blood count. We believe that this
measure might be used to monitor patients during and
after therapy, but additional research with larger sample
sizes is needed to assess changes in neutrophil-to-
lymphocyte ratio as a follow-up indicator following
successful HP eradication therapy. Furthermore, we
would like to point out that antibiotic resistance may be
a significant issue in the eradication of HP (+) patients,
and that extensive and prospective studies are required in
this respect.
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Giris ve Amag: Kalp cerrahisinde kardiyopulmoner bypass sirasinda olusan sistemik inflamatuar yanit sendromu ve
hemodiliisyon; morbitide ve mortalite lizerinde dnemli birer etkendir. Bu sorunu azaltmaya yonelik ekstrakorporeal
dolagim sistemleri modifiye edilmis ve minimal ekstrakorporeal dolagim sistemi (MECC) olarak adlandirilmistir.
Caligmamizda izole koroner arter bypass greft (KABG) cerrahisi gegiren hastalarda; MECC ile konvansiyonel
ekstrakorporeal dolagim sistemi kullanimini karsilastirarak sonuglarini paylagsmay: amagladik.
Gerec ve Yontemler: Calisma klinigimizde 1 Eyliil 2013 ile 31 Aralik 2018 tarihleri arasinda izole KABG cerrahisi
yapilan hastalar iizerinde retrospektif olarak yapildi. Hastalar; MECC ekstrakorporeal dolagim sistemi kullanilanlar
(Grup 1) ve konvansiyonel ekstrakorporeal dolagim sistemi kullanilanlar (Grup 2) olarak iki gruba ayrildi.
Bulgular: Calisma MECC kullanilan 71 hasta (Grup 1), konvansiyonel ekstrakorporeal dolasim sistemi kullanilan 69
hasta (Grup 2) olmak iizere toplam 140 hasta {izerinde yapildi. MECC kullanilan grubun daha ileri yasli, kronik
obstruktif akciger hastaliginin, ASA ve New York Kalp Dernegi fonksiyonel siniflama degerinin daha yiiksek oldugu
saptandi, p<0.05. Konvansiyonel ekstrakorporeal dolasim sistemi kullanilan hastalarda aktive pihtilagsma zamani,
priming soliisyonu, eritrosit transfiizyonu ve taze donmus plazma transfiizyonu degerlerinin daha yiiksektir, p < 0.05.
Postoperatif veriler i¢in yapilan karsilastirmada grup 1’in hemotokrit degerinin yiiksek, drenajin daha az ve kreatinin
degerinin diisiik ve entiibasyon ile yogun bakimda yatis siiresinin daha kisa oldugu ve bu sonuglarin istatiksel olarak
anlamli oldugu saptandi p<0.05.
Sonu¢: MECC sisteminin konvansiyonel sistem gibi giivenli ve kullanigh bir ekstrakorporeal dolasim sistemi
oldugunu belirtebiliriz. Bu konuda daha fazla hasta sayis1 ve prospektif ¢aligmalara da ihtiyag¢ vardir.

Anahtar kelimeler: Kalp cerrahisi, kardiyopulmoner bypass, Minimal Ekstrakorporeal Dolagim Sistemi.

Abstract

Objective: Systemic inflammatory response syndrome and hemodilution during cardiopulmonary bypass are
important factors in morbidity and mortality. Extracorporeal circulatory systems were modified to reduce this problem
and the minimal extracorporeal circulatory system (MECC) was developed. Our study aimed to compare the MECC
and conventional extracorporeal circulatory systems in patients who underwent isolated coronary artery bypass graft
(CABG) surgery.

Materials and Methods: The study was conducted retrospectively on patients who underwent isolated CABG surgery
in our clinic between September 1, 2013-December 31, 2018. The patients were divided into those in whom the MECC
system (Group 1) and the conventional extracorporeal circulatory system (Group 2) were used.

Results: The study was performed on a total of 140 CABG patients, 71 of which were performed with MECC (Group
1) and 69, with the conventional extracorporeal circulatory system (Group 2). Group 1 had higher mean age, ASA,
and New York Heart Association values, and an increased rate of chronic obstructive pulmonary disease (p<0.05 for




all). The activated clotting time, priming solution use, as well as the amounts of erythrocyte and fresh frozen plasma
transfusion were higher in patients in whom the conventional extracorporeal circulatory system was used (p<0.05 for
all). Postoperatively, the hematocrit value of Group 1 was higher, they had less drainage, and the creatinine value, and
the length of intubated stay in the intensive care unit were shorter compared to Group 2 (p<0.05 for all).
Conclusion: Cardiac surgery, Cardiopulmonary bypass, minimal extracorporeal circulatory system

Keywords: Cardiac surgery, Cardiopulmonary bypass, minimal extracorporeal circulatory system.

1. Introduction

Cardiopulmonary bypass (CPB) is defined as the
extracorporeal maintenance of the heart's pumping
function and the respiratory functions of the lungs for a
certain time during cardiac surgery. In this process, the
blood of the patient is collected in the reservoir of the
heart-lung machine. After being oxygenated and filtered,
this blood is returned to the patient. In addition, a
bloodless surgical field is provided, which allows for
surgical procedures [1]. Inflammatory mediators
emerging in the body as a result of the contact of blood
with non-epithelialized surfaces in CPB cause systemic
inflammatory response syndrome (SIRS) [2, 3]. SIRS is
one of the mechanisms that reveal the undesirable effects
of CBP in open heart surgery patients. There have been
developments in the historical process to reduce this
syndrome, an important one regarding various filtration
methods [2-5]. Among them are the use of anti-
inflammatory pharmacological agents in the fight against
SIRS and increasing the biological compatibility of the
extracorporeal systems. In recent years, CPB systems
have been modified as a result of studies to reduce the
inflammatory response. The CPB circuit called MECC is
an example of this modified system [6, 7]. It reduces the
inflammatory response by minimizing the contact of
blood with foreign surfaces and air and increasing the
biocompatibility of the components that make up the
circuit [6-8]. This system consists of a centrifugal pump,
a diffuse membrane oxygenator, and a heparin-lined
vacuum line, onto which heparin can be added as needed
[6]. The venous reservoir found in the conventional CPB
system is not found in this circuit [6,8]. This allows a
reduction in the prime solution used, hence reducing
hemodilution. Hemodilution is also one of the important
problems in cardiac surgery and has negative effects on
postoperative outcomes [5, 9].

In our study, we aimed to compare the results of our
patients who underwent isolated coronary artery bypass
graft (CABG) surgery with the minimal extracorporeal
circulatory system and the conventional extracorporeal
circulation system and contribute to the literature by
sharing the results.

2. Materials and Methods

2.1.Study Design and Patient Selection

The study was performed retrospectively on patients who
underwent isolated CABG surgery in our clinic between
September 1, 2013-December 31, 2018. Before the study,
local ethics committee approval was obtained (Kanuni
Training and Research Hospital, Health Sciences
University Ethics Committee of Clinical Research,
2019/41) and the study was conducted per the Helsinki

declaration. The patients were divided into two groups as
those in whom the MECC system (Group 1) and the
conventional extracorporeal circulatory system (Group
2) were used. The data of the patients were analyzed
retrospectively from the patient files and the hospital
automation system. Preoperative demographic data,
comorbidities, American Society of Anesthesiologists
(ASA), European System for Cardiac Operative Risk
Evaluation (EUROSCORE), New York Heart
Association (NHYA), Canadian Cardiovascular Society
(CCS) scores were determined. Intraoperative findings
included extracorporeal circulation system used,
operation time, amount of priming solution used,
activated clotting time (ACT), CBP and aortic cross-
clamp time, number of anastomoses performed, amount
of blood and blood products transfused, and inotropic
infusion support. Postoperative data comprised duration
of intubation and stay in the intensive care unit,
complications, and mortality. In addition, the groups
were investigated and compared in terms of preoperative
and postoperative (24th hour) hematocrit, alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), blood urea nitrogen (BUN), and creatinine values.

2.2.The exclusion criteria:

The following patients were excluded from the study:

* Those under the age of eighteen years

* Those undergoing emergency or redo surgery

» Cases who underwent open heart surgery other than
CABG

* Those with renal and hepatic insufficiency

* Those with a EUROSCORE of over 7

+ Patients with preoperative inotropic drug use or intra-
aortic balloon support

+ Patients who underwent additional surgery due to
intraoperative complications such as aortic dissection,
artery-vein injury, or heart injury.

2.3.Routine anesthesia procedure

The routine anesthesia protocol was followed. After
preoperative examinations and preparations, the patients
were taken to the operating room. Intravenous vascular
access was established, and the patients were sedated
with 0.05 mg/kg midazolam. Patient monitoring included
SpO2 monitoring with pulse oximetry, D2 and V5 lead
monitoring with electrocardiography, invasive systemic
arterial pressure monitoring from the radial artery on the
nondominant side, and esophageal temperature probes.
For induction, sodium thiopental (4-6 mg/kg) (Pental
Sodium, Ibrahim Etem Pharmaceuticals, Turkey),
midazolam (0.1 mg/kg) (Sedazolam, Monemfarma
Pharmaceuticals, Turkey), fentanyl (3-15 pg/kg)
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(Talinate, Ibrahim Etem Pharmaceuticals, Turkey), and
rocuronium (0.6 mg/kg) (Myocron, Vem
Pharmaceuticals, Turkey) were administered. After
anesthesia induction, endotracheal intubation was
performed, and the patients were ventilated with a tidal
volume of 8-10 ml/kg, a FiO2 of 0.5, a frequency of 10-
12/minute and a PEEP of 5 cmH20. Central venous
pressure (CVP) was monitored with the help of a catheter
directed to the right atrium from the internal jugular vein
using the Seldinger technique, and urine output, with a
Foley urinary catheter. Anesthesia was maintained with
0.1-0.3 mg/kg rocuronium, 0.02 mg/kg midazolam, and
analgesic doses of fentanyl. Sevoflurane (Sevorane,
Abbott, Turkey) was administered as an inhalation
anesthetic, with a minimum alveolar concentration
(MAC) between 0.5 and 2, depending on the
hemodynamic status of the patient. The perioperative
hemodynamic findings of the patients and the drugs
administered were recorded in the anesthesia follow-up
chart. At the end of the operation, the patients were
transferred to the intensive care unit, intubated.
2.5.Routine cardiopulmonary bypass procedure and
surgical technique

Perfusion during cardiopulmonary bypass was provided
with a centrifugal pump (Maquet Jostra AG Group,
Germany) in Group 1, and a roller pump (Terumo
Medical Corporation, Germany) in Group 2. A heparin-
coated membrane oxygenator (Quadrox-i Adult, Jostra
AG, Germany) was used in Group 1, while a hollow-fiber
membrane oxygenator (Quadrox7100, MaquetJostra AG
Group, Germany) and an arterial filter (integrated) were
used in Group 2. In Group 1, the prime volume was
between 450-600 ml, while it was 1000-1500 ml in
Group 2. Cardiopulmonary bypass with non-pulsatile
flow was performed in both groups.

All operations were performed with a standard median
sternotomy. After the pericardium was opened and
suspended, 100-150 U/kg and 300U/kg heparin sodium
(Koparin vial, Kogak Pharmaceuticals, Turkey) were
administered in Groups 1 and 2, respectively, with ACTs
of 250-300 seconds in Group 1 and >400 seconds in
Group 2 during cardiopulmonary bypass. If necessary, an
additional dose of heparin was administered. Arterial
flow to the patient was provided by an aortic cannula
placed in the ascending aorta, and venous return was
provided by a venous cannula placed in the right atrium.
After placing the cannula for cardioplegia and a vent in
the ascending aorta, cardiopulmonary bypass was
initiated. A cross-clamp was placed on the ascending
aorta. Postoperatively, the heart rhythm was returned to
normal sinus with the removal of the cross-clamp, either
spontaneously or with the help of defibrillation.
Cardiopulmonary bypass was terminated when the
esophageal temperature reached 37 degrees and cardiac
data were at optimal levels. Heparin neutralization was
performed  with protamine (promin, Vem
Pharmaceuticals, Turkey) at a dose of 100-150 U/kg in

Group 1 and 300-350 U/kg in Group 2. Following
hemostasis, mediastinal and thorax drains were placed,
the sternum was closed with a steel wire, the
subcutaneous tissue and the skin were closed with vicryl
sutures, and the operation was terminated. At the end of
the operation, the intubated patient was monitored and
transferred to the intensive care wunit. When
hemodynamic parameters were stable, the patient was
extubated by weaning.

2.6.Statistical methods

IBM SPSS 25 program was used in the analysis of the
data. For group comparisons, continuous variables were
analyzed with the independent sample t-test, and
frequency data were analyzed with the Chi-square test.3.

3. Results and Discussion

3.1.Results

The study was conducted on a total of 140 patients, 71
patients using the MECC (Group 1) and 69 patients using
the conventional extracorporeal circulatory systems
(Group 2). The demographic and preoperative risk
factors of the patients are compared in Table 1. The
groups did not differ significantly in terms of gender,
height, weight, EUROSCORE, CCS, and rates of
hypertension, diabetes mellitus, cerebrovascular disease,
and peripheral arterial disease (p>0.05 for all) (Table 1).
On the other hand, the mean age, ASA and NHY A scores
and rates of Chronic Obstructive Pulmonary Disease
(COPD) were higher in patients in whom MECC was
used, while the mean ejection fraction (EF) was lower
compared to those in which the conventional
extracorporeal circulatory system was used (p<0.05 for
all) (Table 1).

The intraoperative findings of the patient groups are
compared in Table 2. The two groups were similar in
terms of operation, CPB, and aortic cross-clamp time, the
number of grafts, and inotropic infusion therapy (p>0.05
for all). The ACT duration, the amounts of priming
solution, erythrocyte transfusion, and fresh frozen plasma
transfusion were higher in the patient group in which the
conventional extracorporeal circulatory system was used
(p<0.05 for all).

Table 3 shows the comparison of the preoperative and
postoperative biochemical values of the patient groups.
The ALT (preoperative and postoperative), AST
(preoperative and postoperative), postoperative BUN,
and postoperative creatinine values were similar between
the two groups (p>0.05). The preoperative hematocrit
value of the patient group in which the MECC system
was used was significantly lower, while the postoperative
hematocrit value was significantly higher compared to
the conventional extracorporeal circulatory system group
(p<0.05). Preoperative BUN and creatinine values of the
patients in which the MECC system was used were
significantly higher than the conventional extracorporeal
circulatory system group (p<0.05).

210



Table 1. A comparison of demographical data and preoperative risk factors

Age (mean + SD)

Female n (%)

Male n (%)

Height (cm) (mean + SD)
Weight (kg) (mean + SD)
ASA (mean + SD)

CCS (mean £ SD)

NHYA (mean £+ SD)
EUROSKORE (mean + SD)
EF (mean + SD)
Hypertension n (%)
Diabetes Mellitus n (%)
Cerebrovascular Disease n (%)
COPD n (%)

Peripheral Artery Disease n (%)

Group 1
(MECC)
(n=71)
68.41 (£ 10,52)

11(15.49 %)
60(84.51 %)
167.18+7.76
78.79+10.16
3.48+0.50
2.94+0.71
2.93+0.74
4.61+1.73
49.41+9.23
57(80.28 %)
31(43.66 %)
8(11.27 %)
29(40.84 %)
4(5.79%)

Group 2

(Conventional)

(n=69)
61.98 = 8.73

8(11.59 %)
61(88.41 %)
168.01+6.61
79.54+9 81
3.254+0.43
2.770.59
2.71+0.54
3.9441.92
54.27+9.48
53(76.81%)
28(40.58 %)
5(7.25 %)
10(14.49 %)
11(15.49 %)

,000*
,500

,497
,659
,004*
,118
,045*
,064
,003*
,703
712
412
,001*
,064

P<0.05: Significance Level, SD: Standard Deviation, ASA: American Society of Anesthesiologists, CCS: Canadian Cardiovascular Society

NYHA: New York Heart Association, EUROSCORE: European System for Cardiac Operative Risk Evaluation, EF: Ejection fraction, COPD:

Chronic Obstructive Pulmonary Disease

Table 2. Comparison of intraoperative findings

Operation duration (min) (mean + SD)

Cardiopulmonary bypass duration (min) (mean £ SD)

Aorta cross-clamp duration (min) (mean + SD)

Number of anastomoses (Graft) (mean + SD)

Erythrocyte transfusion (unit) (mean + SD)

ACT (s) (mean + SD)
Priming solution (ml) (mean + SD)

Inotrope Infusion therapy, n (%)

FFP transfusion (unit) (mean + SD)

Group 1
(MECC)
(n=71)
206.96+12.75
95.16+32.27
61.77+£20.12
3.14+0.81
287.31+20.78
507.03+30.81
31 (%43.66)
1.03+1.09

1.08+0.91

Group 2

(Conventional)

(n=69)
207.22+12.15

98.74432.01
67.68419.02
3.29+0.71
486.35+60.26
1150.43498.61
35 (%50.72)
1.88+1.51

1.64+1.01

P

,553
,512
,066
,251
,000*
,000*
,403
,000*

,001*

P<0.05: Significance Level, SD: Standard Deviation, ACT: Activated Coagulation Time, FFP: Fresh Frozen Plasma
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Table 3. Comparison of laboratory parameters

Hematocrit (%0)
(mean + SD)

ALT (IU/L)
(mean + SD))

AST (IU/L)
(mean + SD)

BUN (mg/dl)
(mean = SD)

Creatinine (mg/dl)
(mean = SD

Preoperative

Postoperative (24
hour)

Preoperative

Postoperative (24
hour)

Preoperative

Postoperative (24™
hour)

Preoperative

Postoperative (24"
hour)

Preoperative

Postoperative (24"
hour)

Group 1
(MECC)
(n=71)
37.11£3.27

31.9443.12
22.61+13.43
23.46+12.02
32.55+14.42
37.82+13.63
40.62+11.42
42.46£12.59

1.04+0.34

1.07+0.37

Group 2
(Conventional)
(n=69)
38.61+4.36

28.17+2.15
21.87+11.65
26.19+12.48
31.56+14.94
41.87£17.96
35.07+11.89
45.72+£12.16

0.93+0.31

1.16+0.35

,023*

,000*

,730

191

,692

,134

,006™*

,122

,046*

,159

P<0.05:Significance Level, SD:Standard Deviation, ALT:Alanine Aminotransferase, AST:Aspartate Aminotransferase, BUN:

Blood Urea Nitrogen

Postoperative findings and complications of the patient
groups are compared in Table 4. There was no significant
difference between the two groups in terms of CPAP
requirement, arrhythmia, neurological complications,
pneumonia, bleeding revision, and mortality (p>0.05 for

all). On the other hand, the time until extubation, and
intensive care unit stay were significantly shorter and
drainage amounts of the patients in the MECC group
were significantly lower than those in the conventional
extracorporeal circulation system group (p<0.05 for all).

Table 4. Comparison of the groups’ postoperative findings and complications

Duration of intubation (hours) (mean + SD)
Intensive care stay (hours) (mean = SD)
Drainage (ml) (mean + SD)

Re-intubation / CPAP requirement, n (%)
Arrhythmia n (%)

Neurological complications n (%)
Pneumonia, n (%)

Revision due to hemorrhage, n (%)

Mortality, n (%)

Group 1 Group 2 P
(MECC) (Conventional)
(n=71 (n=69)
7.69 £4.71 10.19+5.72 ,005*
25.15+6.42 42.07+£7.36 ,000*
480.28+217.37 898.55+415.06 ,000*
3(4.22 %) 3(4.35 %) ,971
19(26.76 %) 25(36.23 %) ,227
1(1.41%) 2(2.89 %) ,543
4(5.63 %) 5(7.25%) ,697
3(4.22 %) 5(7.25 %) 441
2(2.82 %) 2(2.89 %) 977

P <0.05= Significance level. CPAP: Continuous Positive Airway Pressure
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3.2.Discussion

CBP is an important element of coronary artery bypass
graft surgery; however, off-pump CABG operations are
also performed without the use of CPB, and studies
comparing the operations performed with these two
methods are found in the literature [10]. The MECC
system has emerged as a result of novel research. It is
stated that it can be an alternative to conventional
extracorporeal circulation system and off-pump coronary
revascularization [11]. Assad H. et al. compared the
results of CABG operations performed with the MECC
and the conventional extracorporeal circulatory systems
in 244 high-risk patients and reported that the MECC
system is a safe alternative for CABG surgery, especially
in high-risk patients [8].

In our study, the patients in the MECC group were older
and had significantly higher ASA and NHYA scores
(p<0.05 for both) and insignificantly higher
EUROSCORE and CCS scores (p>0.05 for both)
compared to the patients in the conventional
extracorporeal circulatory system group (Table 1). The
number of patients with COPD was also higher in the
MECC group (p<0.05), while the mean ejection fraction
of the patients was lower (p<0.05) (Table 1). These
results show that being high-risk is an important
parameter in the preference of the MECC system in our
center. The mean CPB and aortic cross-clamp time were
similar between the two groups (p>0.05) (Table 2), which
may be due to the absence of a significant difference
between the number of bypass grafts (p>0.05) (Table 2).
In a prospective study evaluating the hemodynamics and
regional tissue perfusion with the MECC system, MECC
and conventional CPB circuits were compared for mean
arterial pressure, systemic vascular resistance, and
vasoactive drug needs among 40 patients undergoing
coronary bypass surgery [12]. The mean arterial pressure
was significantly higher, and norepinephrine use was
lower in the MECC [12]. In our study, the use of inotropic
infusions was insignificantly lower in the MECC group
(p>0.05) (Table 2).

Clinicians working in the field of open heart surgery
sought solutions to reduce the rate of blood transfusion
[13], which reduces long-term survival rates [14,15]. The
MECC system was developed based on this research
since it allows lower prime volumes [16]. In their study,
Ohata et al. evaluated the hematocrit values during and
after CPB and showed a significant elevation in the
MECC group [17]. Another study found that
postoperative hematocrit values were high and the need
for transfusion was significantly reduced in patients in
whom the MECC system was used [18].

In our study, the amount of prime solution and the need
for erythrocyte and FFP transfusion were significantly
higher in the conventional CPB group than in the MECC
group (p<0.05 for all) (Table 2). In addition, we think
that significantly lower ACT values (Table 2) reduce the

need for transfusion due to the low amount of heparin
used. The hematocrit value was also significantly higher
in the MECC group (p<0.05) (Table 3).

The systemic inflammatory response resulting from the
contact of blood with non-endothelial surfaces after
cardiopulmonary bypass can cause severe multiorgan
dysfunction that can result in mortality [19]. Studies are
reporting that anemia due to hemodilution also causes
organ dysfunction [20-21]. Remadi et al. prospectively
compared 100 patients who underwent aortic valve
replacement in 2004 using the conventional CPB and the
MECC systems and found that renal functions were
better, and the rate of neurological adverse events was
lower in the MECC group postoperatively [22]. In a
prospective randomized study of 400 patients comparing
the MECC system with the conventional CPB
extracorporeal system, urea and creatine were
significantly higher in patients in which the conventional
CPB extracorporeal system was used [23]. Liebold et al.
compared the liver perfusions of 40 CABG patients who
were prospectively operated on with the standard and the
MECC systems in 2004 and found that liver perfusion
was higher in the MECC group postoperatively [24]. In
their study in which they compared the conventional
extracorporeal system and the MECC system in CABG
operations, Immer et al. showed a lower incidence of AF
and a faster recovery, hence stating that MECC was a safe
perfusion method for CABG, similar to off-pump and
conventional CPB [25].

Aminotransferases (ALT and AST) are found in the
hepatocytes and elevated in liver injury [26]. In our
study, we evaluated liver functions with preoperative and
postoperative ALT and AST results. Although the
preoperative ALT and AST values were insignificantly
higher in the MECC group, they were postoperatively
insignificantly higher among patients in which the
conventional extracorporeal system was used, as was the
case with creatinine value (p>0.05) (Table 3). We also
found that in the MECC group, although the preoperative
BUN value was significantly higher (p<0.05), it was
insignificantly lower postoperatively (Table 3).
Arrhythmia and neurologic complication rates were
insignificantly lower, and the drainage amount and the
need for revision due to hemorrhage were significantly
lower in the MECC group (Table 4). We think that lower
heparin dose, shorter ACT value, and factors such as
hemodilution are effective in this result.

Intubation and intensive care unit length of stay were also
investigated in studies [25, 27]. Immer et al.
prospectively compared patients in  which the
conventional and MECC systems were used and found
that the duration of intubation and intensive care unit stay
were significantly shorter in the MECC group [25]. A
different study reported no difference between the two
groups regarding these two parameters [27]. COPD is a
common comorbid disease in patients undergoing
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coronary artery bypass graft surgery [28]. In our study,
COPD was more common in the MECC group. Despite
this, ventilation and intensive care hospitalization times
were found to be shorter (p<0.05) (Table 4). No
significant difference was found in terms of mortality
rates; however, studies are reporting lower mortality rates
in those operated on with the MECC system than in those
in whom standard CPB was used [23].

The single-center, retrospective nature of our study and
the low number of patients were the two main limitations
of our study.

4. Conclusion

We can report that the MECC system is a safe and useful
extracorporeal circulatory system. Relatively low-risk
patients with normal preoperative ejection fractions,
EUROSCORE values below 7, and normal kidney and
liver functions were included in our study. Considering
that mortality and morbidity rates may be lower in these
patients, we think that more valuable results can be
obtained with multicenter prospective studies with a
larger number of high-risk patients.
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Giris ve Amac: Aile hekimligi uygulamasi bireylere ve ailelerine siirekli ve ¢ok yonlii saglik hizmeti sunmay1
amaglamaktadir. Baz1 yasl bireyler i¢in huzurevleri barinma ihtiyaci i¢in bir segenek olarak glindemdeki yerini
korumaktadir. Bu arastirmada Manisa merkez ilgelerinde bulunan huzurevi sakinlerinin, {ilkemizdeki aile hekimligi
uygulamas1 hakkindaki farkindaliklarinin ve bu uygulamadan ne kadar hizmet alabildiklerinin saptanmasi
amaglanmistir.
Gerec¢ ve Yontemler: Arastirma tanimlayicr kesitsel tiptedir. Arastirma Manisa ili merkez ilgelerinde iki farkli
huzurevinde yasamakta olan sakinler arasinda yapilmistir. Calismaya 81 birey dahil edilmistir. Demografik bilgiler
ile katilimeilarin aile hekimligi uygulamasi ile ilgili farkindaliklari, Aile Hekimligine kayitli olup olmadiklari ve aile
hekimligi uygulamasindan nasil yararlandiklar1 gibi sorulari igeren bir anket uygulanmistir. Verilerin analizi igin SPSS
15.0 programi kullanilmustir.
Bulgular: Katilimeilarin yasg ortalamasi 75,8 + 9,20 (58 — 94)’dir. Katilimeilarin %70,4’iiniin aile hekimligi
uygulamasindan haberdar oldugu goriilmiistiir. Bununla birlikte katilimcilar, %64,2’sinin bir aile hekimine kayitlt
durumda olduklarini belirtmistir. Katilimeilarin %37,0’1 ilk olarak devlet hastanesine, %35,8 i iniversite hastanesine,
%19,8 i aile hekimligine ve %7,4 i 6zel hastaneye bagvuru yapmaktadir.
Sonug:Ulke gapinda yaygin orgiitlenmeye sahip aile saghigi merkezlerinin yash niifus gruplarma verecegi saglik
hizmetlerinin niteligi, yaslt niifus toplulugu acisindan biiyiik 6nem tagimaktadir. Kolay erisilebilir ve yaygin dagilimi
olan aile hekimligi uygulamasinin, basta huzurevlerinde yasayan, ileri yas niifus grubuna tanitilmasi saglanmalidir.
Bu yonde atilacak adimlarin, en azindan huzurevlerinde kalan yagli popiilasyonun birinci basamak saglik hizmetlerine
erisimi acisindan olumlu bir katkisi olacagi diisiiniilmektedir.

Anahtar kelimeler: Aile Hekimligi Uygulamasi, Huzurevleri, Yasl niifus.

Abstract

Objective: The family medicine practice aims to provide continuous and versatile health services to individuals and
their families. For some elderly individuals, nursing homes remain on the agenda as an option for their need for shelter.
In this study, it was aimed to determine the awareness of nursing home residents in the central districts of Manisa
about the family medicine practice in our country and how much service they can receive from this practice.

Materials and Methods: The research is of descriptive cross-sectional type. The research was conducted among
residents living in two different nursing homes in the central districts of Manisa. 81 individuals were included in the
study. A questionnaire including demographic information and questions such as the awareness of the participants
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about the family medicine practice, whether they are registered in the practice and how they benefit from the family
medicine practice was applied. SPSS 15.0 program was used for data analysis.

Results: The mean age of the participants was 75.8 + 9.2 (58 — 94). It was observed that 70.4% of the participants
were aware of the family medicine practice. However, the participants stated that 64.2% of them were registered with
a family doctor. 37.0% of the participants first applied to a state hospital, 35.8% to a university hospital, 19.8% to

family medicine and 7.4% to a private hospital.

Conclusion: The quality of health services to be provided to elderly population groups by family health centers with
widespread organization throughout the country is of great importance for the elderly population. Family medicine
practice, which is easily accessible and widely distributed, should be introduced to the elderly population, especially
those living in nursing homes. It is thought that the steps to be taken in this direction will have a positive contribution
to the access of the elderly population living in nursing homes to primary health care services.

Key words: Nursing homes, elderly population, family medicine practice

1. Giris

Diinya genelinde saglik hizmeti sunumunda birinci
basamak saglik hizmetleri en Onemli basamagi
olusturmaktadir [1]. Aile hekimleri birinci basamaktaki
saglik hizmetinin sunumunda en dnde yer almaktadir
[2]. Diinya Saglik Orgiitii aile hekimini “kendisine
bagli topluma yas cinsiyet ve hastalik ayrimi
yapmadan,  biyo-psiko-sosyal  olarak  biitiinciil
bakabilen ve birinci basamak saglik hizmetini veren
hekim” olarak tanimlamaktadir [3].

Aile hekimligi uygulamasi bireylere ve ailelerine
sirekli ve c¢ok yonli saglik hizmeti sunmayi
amagclamaktadir. Boylece aile hekimi hem bireysel hem
de toplumsal olarak koruyucu saglik uygulamalari,
saglik sorunlari, saghk ile ilgili egitim caligmalari,

hastaliklardan ~ korunma yontemleri ve saglik
danismanligr  gibi  birgok hizmet sunumundan
sorumludur. Burada aile hekimligi uygulamasi

acisindan 6nemli planlamalardan biri kolay ulasilabilir
olmaktir. Bu sayede hizmet verilen toplum her yoniiyle
taninabilir ve biyo-psiko-sosyal siiregler daha yakindan
izlenebilir [4,5]. Aile hekimligi uygulamas: 2005
yilinda Diizce ilinde pilot uygulama olarak baglatilmas;
2006 yilinda 6 il, 2007 yilinda 7, 2008 yilinda 17 il,
2009 yilinda 4, 2010 yilinda 46 il olmak iizere hizmet
ihtiyacina yonelik il degerlendirmeleri yapilarak 2010
yilt sonu itibari ile ilke genelinde tiimiiyle aile
hekimligi uygulamasina gecilmistir [6].

Toplumda her yastaki bireye il Saglik Miidiirliiklerince
bir aile hekimi atanmis olup kisiler diledikleri takdirde
3 ay sonra aile hekimlerini degistirebilme hakkina
sahip oldular. Bireylerin siirekli bagvurabilecegi,
dogumdan 6liime kadar kisiyi takip eden belli bir aile
hekimlerinin olmasinin; hem saglik hizmetinden
yararlanan bireylere memnuniyet ve giiven vermesi,
hem de birgok kronik hastaligin 6nlenmesinde kolaylik
saglayacagi ongorilmiistir.

Giderek artan yagl niifus tim diinyada oldugu gibi
bizde de beraberinde islevsel ¢oziimlerin bulunmasi
gereken yeni sorunlar dogurmaktadir. Bu kapsamda
dikkat ¢eken bagliklar arasinda bagimli ve kirilgan yash
niifus oraninin da artmasidir [7,8]. Bu popiilasyonda
birinci basamak saglik hizmeti sunumunun tekrar
degerlendirilmesi ve toplumsal tabanda yaygin olacak
sekilde yeni diizenlemeler yapilmasi ihtiyaci dikkat
¢ekmektedir [9].
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Tiirkiye’de 65 yas ve lzeri niifusun toplam niifus
icindeki orani ise 2015 yilinda %8,2 iken, 2020 yilinda
%09,5'e yiikselmistir [10]. Manisa’da ise 65 yas ve tizeri
niifus oram1 %10,42°dir [11]. Bu oran Tirkiye
ortalamasinin {izerindedir. Yakin aile ¢evresiyle
birlikte yasama imkani olmayan veya bunu tercih
etmeyen yasli bireyler i¢in huzurevleri barinma ihtiyact
icin bir secenek olarak giindemdeki yerini
korumaktadir.

Bu arastirmada Manisa merkez ilgelerinde bulunan
huzurevi sakinlerinin, iilkemizdeki aile hekimligi
uygulamasi hakkindaki farkindaliklarinin ve bu
uygulamadan nasil ya da ne kadar hizmet
alabildiklerinin saptanmas1 amaglanmistir.

2. Materyal ve Metot

Arastrma tanimlayict  kesitsel tiptedir. Arastirma
Manisa ili merkez ilgelerinde Kasim-Aralik 2017
tarihleri arasinda yapilmistir.

2.1.Arastirmanin evreni ve érneklemi

Manisa merkez ilgelerinde bulunan iki huzurevi
bulunmaktadir.  Arastirmanin  evrenini, Manisa
Biiyiiksehir Belediyesi Ismail Muammer Cider

Huzurevi ve Ozel Manisa Vakif Huzurevi’nde yasayan
58 yas ve izeri toplam 95 huzurevi sakini
olusturmustur. Aragtirmada tiim sakinlere ulasilmasi
hedeflenmistir, ancak biligsel fonksiyonlarinda eksiklik
olan ve goniillii olmayan 14 birey arastirma disinda
tutulmustur.

2.2.Veri toplama

Bu arastirma katilimcilarla yiizylize anket uygulamasi
yapilarak yiiriitiilmiistiir. Aragtirmada uygulanan anket
arastirmacilar tarafindan literatiir taramalar1 sonucuna

gore olusturulmustur. Demografik bilgiler ile
katilimeilarin  aile  hekimligi sitemi ile ilgili
farkindaliklari, Aile Hekimligine kayith olup

olmadiklar1 ve aile hekimligi uygulamasindan nasil
yararlandiklar1 gibi sorularin da bulundugu ankette
toplam 12 soru yer almaktadir. Bilgilendirilmis goniillii
olur formunu okuyup kabul eden goniillii katilimcilara
bu anket uygulanarak aragtirma tamamlanmustir.
Verilerin analizi ve degerlendirme teknikleri
Caligmadan elde edilen verilerden tanimlayici bulgular
say1 ve yiizde degerleri ile gruplandirilmis ve analizleri
icin Ki-kare testi kullanilmigtir. Verilerin analizi i¢in
SPSS 15.0 paket programi kullanilmustir.



2.3.Etik Islemler

Manisa Celal Bayar Universitesi Saglik Bilimleri Etik
Kurulu’ndan 22/11/2017 tarih ve 20478486 no’lu karar
ile arastirma igin etik kurul onayr alinmigtir Ayrica
daha sonra galigmanin yiritildigii her iki huzurevi
yonetiminden de arastirma izin onay1 alinmistir.

3. Bulgular ve Tartisma

3.1.Bulgular

Yapilan aragtirma sonucuna gore katilimcilarin
%72,8’ini erkekler olusturmaktadir. Katilimcilarin
yaglarina bakildiginda, yas ortalamasi 75,8 + 9,20°dir
(min:58 — maks: 94). Katilimeilarin %11,1°i evli,
%42,0°1 dul, %30,9’u bosanmis, %13,6’s1 bekar ve
%2,5°1 esiyle ayr1 yasamaktadir. Katilimcilarin egitim
durumlarma bakildiginda, %6,2’si okuryazar degil,
%12,31 okuryazar, %45,7’si ilkokul, %8,6’s1 ortaokul,
%14,8’1 lise ve %12,3’1 liniversite mezunudur (Tablo
1).

Tablo 1. Katilimcilarin sosyodemografik 6zeliklerine
gore dagilimlari

Tablo 2. Katiimcilarin =~ Aile Hekimligi
Uygulamasindan Haberdarlik ve Kayit Dagilimlar1
DEGISKENLER SAYI %
Aile Hekimligi Uygulamasindan Haberdar Olma
Evet 57 70,4
Hayir 24 29,6
Bir Aile Hekimine Kayit
Evet 52 64,2
Hayir 29 35,8
Kayit Olmay1 Diisiinme
Evet 5 6,2
Hayir 24 29,6

Aile hekimligi uygulamasindan haberdar olma
agisindan huzurevi tipi, cinsiyet ve egitim durumu
agisindan anlamli bir farklilik olmasa da, bir aile
hekimine kayith olup olmadigimi bilme agisindan
belediye huzurevinde yasayanlar ve erkekler anlamli
olarak farklilik gostermistir (Tablo 3).

Tablo 3. Sosyodemografik Degiskenler Ile Aile
Hekimligi Uygulamasindan Haberdar Olma Arasindaki
Iliskinin Karsilastiriimasi

DEGISKENLER SAYI %
Cinsiyet
Erkek 59 72,8
Kadin 22 27,2
Medeni Durum
Evli 9 11,1
Dul 34 42,0
Bosanmis 25 30,9
Bekar 11 13,6
Ayr1 Yastyor 2 2,5
Egitim
Okur Yazar Degil 5 6,2
Okur Yazar 10 12,3
Ilkokul 37 45,7
Ortaokul 7 8,6
Lise 12 14,8
Universite 10 12,3
Toplam 81 100,0

Katilimeilarin aile hekimligi uygulamasindan haberdar
olma  durumlarma  bakildiginda  %70,4’linilin
uygulamadan haberdar oldugu goriilmiistiir. Bununla
birlikte katilimeilarin %64,2’si bir aile hekimine kayith
(n:52) durumda olduklarini belirtmistir. Aile hekimine
kayd1 bulunmadigini belirten katilimceilarin %29,6 sinin
kaydolmay1 diisiinmediklerini ifade etmislerdir (Tablo
2).

Evet Haywr [P
% %
Aile hekimligi Uygulamasindan haberdar olma
Huzurevi tipi
Belediye Huzurevi (78,8 21,2
Vakif Huzurevi 64,6 35,4 0,169
Cinsiyet
Erkek 71,2 28,8
Kadin 68,2 31,8 0,792
Egitim
Tlkokul ve 6ncesi 65,4 34,6
— 0,188
Ortaokul ve ilerisi (79,3 20,7
Bir aile hekimine kayith olma durumu
Huzurevi tipi
Belediye Huzurevi (81,8 18,2
- 0,006
Vakif Huzurevi 52,1 47,9
Cinsiyet
Erkek 71,2 28,8
Kadin 45,5 54,5 0,032
Egitim
Ilkokul ve 6ncesi 65,4 34,6
— 0,765
Ortaokul ve ilerisi 62,1 37,9




Arastirmaya katilanlarin kayith olduklar1 aile hekimine
ne siklikta bagvurduklari Tablo 4’te verilmistir. Bu
tabloya gore katilimcilarm %17,3’ii ayda bir kere,
%17,3 1 iki ile 6 ay arasi bir kere, %12,3 i bir yildan
daha seyrek, %11,1°’1 altt ay ile bir yil aras
bagvurmakta oldugu verilmistir. Katilimeilarin %30,9 u
muayene olmak, %32,1 i ila¢ yazdirmak, %1,2 si saglik
raporu almak icin aile hekimlerine bagvurduklarini
belirtmistir. ~ Katilimcilarin =~ %43,2  sinin  aile
hekimlerinden ¢ok memnun olduklarmi, %17,3’
olduk¢a memnun olduklarini belirtmistir.

Tablo 4. Katilimcilarin Aile Hekimine Bagvuru Sikligi,
Basvuru Nedeni ve Memnuniyet Dagilimlari

DEGISKENLER SAYI %

Aile Hekimine Basvuru Sikhigi

Haftada Bir 1 1,2
Ayda 2 3 3,7
Ayda 1 14 17,3
2-6 Ay Arasi Bir Kez 14 17,3
6 ay-1 Yil 9 111
1 Yildan Daha Seyrek 10 12,3
Hig 1 1,2

'Yanit yok 29 35,8

Aiile Hekimine Basvuru Nedeni

Muayene Recete 25 30,9
[la¢ Yazdirma 26 32,1
[Farkli Saglik Raporu 1 1,2
IAlinmast

'Yanit yok 29 35,8

Aile Hekiminden Memnuniyet

IKararsizim 3 3,7
Olduk¢a Memnun 14 17,3
Cok Memnun 35 43,2
'Yanit yok 29 35,8
Toplam 81 100,0
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Tablo 5’te katilimcilarin saglik sorunu yasadiklarinda
ilk bagvuru yaptiklari saglik merkezi bilgileri
verilmistir. Bu tabloya gore katilimcilarin %37,0°1 ilk
olarak devlet hastanesine, %35,8 1 {niversite
hastanesine, %19,8 i aile hekimligine ve %7,4 i 6zel

hastaneye bagvuru yapmaktadir.

Tablo 5. Katilimeilarm ilk Bagvuru Yeri

ilk Basvuru SAYI %

Aile hekimine 16 19,8
Devlet hastanesine 30 37,0
Ozel hastaneye 6 7.4
Universite 29 35,8
hastanesine

Toplam 81 100,0

3.2.Tartisma

Diinyanin diger iilkelerinde oldugu gibi Tiirkiye niifusu
da hizli bir sekilde yaslanmaktadir. Yas alan bireyler,
yillar icinde kendilerinin bakimini saglayacak
yakinlarmi yitirince yasamlarinin kalan siiresini bir
huzurevinde  gecirmeyi tercih  edebilmektedir.
Yaglhlarin bakiminin idamesi agisindan baska ¢oziimler
ve secenekler olsa da bir huzurevinde kalmak ilk akla
gelen tercihlerden birisi olarak one ¢ikmaktadir [12].
Huzurevlerinde verilen saglik hizmetleri, sakinlerin
saglik sorunlariyla ilgili kaygilarmi karsilayabilmesi
agisindan 6nem tagimaktadir.

Buradaki yaslilarda hem kronik hastaliklarinin hem de
yasadiklart ortamin tetikledigi duygu durum degisikleri
daha sik goriilmektedir [9,12]. Tiirkiye’de resmi ve
0zel huzurevlerinde kalan yaslilarin sayis1 28.433 tiir
[11]. Bu rakam g6z Oniine alindiginda huzurevinde
yasayalar i¢in daha saglikli bir yasam diisiiniildiigiinde
sahada ¢ok genis bir dagilima sahip olan aile hekimligi
uygulamasindaki c¢alisanlarin bu konuda olumlu
katkilar1 olacag1 goz ardi edilmemelidir.
Aragtirmamizda, huzurevi sakinlerinin saglik hizmeti
almak istediklerinde ilk bagvuru yeri %19,8 oraninda
aile hekimlerine olurken, ikinci veya {iglincli basamak
saglik kuruluslarma basvuru orant %80,2 oldugu
goriilmistiir. Bunun nedeni, huzurevi sakinlerinin aile
hekimligi uygulamasini iyi tanimamalar1 nedeniyle
olabilecegi gibi, basvuran popiilasyonun daha ¢ok
kronik hastaliklar1 oldugu i¢in daha Onceden
hastanelerde baslamis olan takip ve tedavilerini devam
ettirmek istemis olabilirler. Karakus ve ark. yaptiklar
caligmada gosterdikleri gibi artan yas ile kronik
hastaliklarin takibinde acil servis bagvurularimin da
artmasindan kaynakli hizmet alim yelpazesinde
degisiklik olmus olabilir [13]. Ayrica yashlarin saglik
kurumu se¢imini etkileyen en 6nemli faktorlerden birisi
de kolay ulasimdir [14]. Arastirmaya dahil edilen her
iki huzurevinin 2. ve 3. basamak saglik kuruluslarina



yakin olmasit kurum se¢iminde ulasim kolayligi
faktoriinlin 6n planda oldugu degerlendirmesine neden
olmustur [15].

acisindan belediye huzurevinde yasayanlarin ve
erkeklerin anlamli olarak daha fazla olmasmin nedeni,
bu huzurevinde kalan yash bireylerin ekonomik gelir
acisindan Vakif Huzurevinde kalan bireylere gore daha
geride olmalar1 olabilir. Ayni zamanda Yigitbas ve
Geng’in yaptiklar1 ¢aligmada da gosterdikleri yaslilar
bir aile hekimine kayitli olsa bile (%75,5) son bir yilda
bu kisilerin %38,8’i aile hekimine basvuruda
bulundugu goriilmiistiir [16]. Vakif huzurevine yakin
bir bolgede aile hekimligi biriminin olmamasi da iki
huzurevi arasinda g¢ikan farkliliga da neden olmus
olabilir. Durmus ve ark’nin yaptig1 bir ¢aligmada ise
arastirma grubunun aile hekimligi uygulamasindan
memnuniyet durumu %71,5 olarak belirtilmis, en
yiiksek memnuniyet diizeyi %83,7 ile >65 yas
grubunda bulunmustur [17].

Bizim ¢alismamizda ise, aile hekiminden memnuniyeti;
%17,3 oraninda olduk¢a memnun, %43,2 oraninda gok
memnun olduklarini ifade etmislerdir. Buna ragmen
toplamda  %60,5’lik memnuniyet oram1 diger
caligmalarda bulunan oranlardan digiiktiir. Hekim
memnuniyeti hakkinda yapilan bir birinci basamak
calismasinda, giiveni etkileyen en dnemli basliklardan
bir tanesinin kurumsal yap1 oldugu gosterilmistir. Bu
calismada iiniversite hastaneleri kurumsal yapilar1 géz
Oniline alinarak hekime giivenin en yiiksek olarak
goriildiigii saglik kuruluslar1 olarak saptanmistir [14].
Aragtirmamizda da ¢ikan sonug goz oniine alindiginda
aile hekimligi uygulamasinin kurumsal yapisinin
giiclendirilmesinin  hekime duyulan giiveni de
artiracagi diisiincesindeyiz.

Arastirmamizin kisithiiklari:

1. Caligmanin sadece il merkezinde bulunan iki
huzurevinde kalan ding yaslilar1 kapsamasi,
Manisa’nin diger il¢elerindeki huzurevlerinin
dahil edilememis olmasi.

2. Huzurevlerinde yasayan bireylerin saglik
kurulusu bagvurularinda, huzurevi personelinin
de rolii ve etkisi mevcut olup personelin
etkisinin ¢alismamizda oOl¢iilmemis olmasi
arastirmanin kisitlilig1 olarak kabul edilebilir.

4.Sonug

Yasli niifusa sunulan saglik hizmetleri ve yasl niifusun
sorunlar1 aile hekimliginin baslica gorevleri arasinda
yer almaktadir. Ulke ¢apinda yaygin orgiitlenmeye
sahip aile saglig1 merkezlerinin yash niifus gruplarma
verecegi saglik hizmetlerinin niteligi, yash niifus
toplulugu agisindan biiyiik 6nem tagimaktadir. Saglik
otoritelerince  bu konuda eksik olan yasal
diizenlemelerin hayata gegirilmesi gerekmektedir. Ote
yandan, kendileri i¢in kolay erisilebilir ve yaygin
dagilimi olan aile hekimligi uygulamasinin, basta
huzurevlerinde yasayan, ileri yas niifus grubuna
tanitilmasi saglanmalidir. Bu yonde atilacak adimlarin,
en azindan huzurevlerinde kalan yasli popiilasyonun
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Bir aile hekimine kayitli olup olmadigini bilme

birinci basamak saglik hizmetlerine erigimi agisindan
olumlu bir katkis1 olacagi diisiiniilmektedir.
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Manisa Biiyiiksehir Belediyesi Ismail Muammer Cider
Huzurevi ve Ozel Manisa Vakif Huzurevinin
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icten tesekkiirlerimizi ifade etmek isteriz.
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Oz
Giris ve Amac¢: Tamoksifen, ER a-pozitif meme kanserinin tedavisinde en yaygin kullanilan terapotik bir ajandir.
Ancak hastalarm biiyiik bir kisminda tamoksifen’e karsi direng kazaniminin olugsmasi; terapotik etkinligi sinirlamakta
ve hastalarda sag kalim oranini azaltmaktadir. Hiicre hareketliligi, gen ifadesi regiilasyonu gibi ¢ok sayida kritik rolii
olan Ca*? sinyal mekanizmasi karsinogenez ile iligkili proliferasyon, migrasyon, anjiyogenez ve ilag direnci gelisimi
gibi siiregler iizerinde dnemli rollere sahiptir. Calismalarimizda yiiksek oranda Ca*? segiciligi olan ve endoplazmik
retikulumdan Ca*? ¢ikigma aracilik eden kalsiyum iyonofor A23187 (kalsimisin)’nin tamoksifene direngli meme
kanseri hiicrelerinde proliferasyon ve tamoksifen direnci {izerine olan etkisinin aragtirtlmasi amaglanmistir.
Gere¢ ve Yontemler: A23187 veya Tamoksifen ile A23187 kombine uygulamasinin Tamoksifene direncli meme
kanseri hiicresi MCF-7/TAMR-1’de hiicre proliferasyonu iizerine olan etkisini degerlendirmek amaciyla WST-1
temelli hiicre proliferasyon analizleri gergeklestirilmistir. Ayrica mikroskobik incelemeler yapilarak fotograflanmustir.
Bulgular: A21387°nin MCF-7/TAMR-1 hiicreleri lizerindeki anti-proliferatif etkinlige sahip oldugunu gostermistir.
A23187 ile tamoksifen’in kombine uygulamasi ile hiicrelerdeki tamoksifen direncini sinirlandirarak sinerjistik olarak
hiicrelerin proliferatif kapasitesini sinirladig1 belirlenmistir.
Sonug: Bulgularimiz, A23187 aracili kalsiyum sinyalinin modiilasyonunun meme kanseri hiicrelerinde tamoksifen
duyarliliginin ilerletilmesinde umut verici bir yaklagim olabilecegini 6nermektedir.

Anahtar Kelimeler: A23187, Kalsiyum sinyalizasyonu, Meme kanseri, Tamoksifen.

Abstract

Objective: Tamoxifen is the most widely used therapeutic agent for the treatment of ER a-positive breast cancer.
However, the development of resistance to tamoxifen in the majority of patients limits the therapeutic efficacy of
tamoxifen and reduces the survival rate of patients. Ca*?signaling mechanism, which has many critical roles including
cell motility and gene expression regulation, has important roles in processes such as proliferation, migration,
angiogenesis, and drug resistance development related to carcinogenesis. In this study, we aimed to investigate the
effect of Calcium ionophore A23187 (calcimicin), which has high Ca*? selectivity and mediates Ca*? output from the
endoplasmic reticulum, on proliferation and tamoxifen resistance in tamoxifen-resistant breast cancer cells.
Materials and Methods: WST-1-based cell proliferation analyzes were performed to evaluate the effect of A23187
or Tamoxifen and A23187 combined treatment on cell proliferation in Tamoxifen-resistant breast cancer cells MCF-
7/TAMR-1. In addition, microscopic examinations were performed and photographed.
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Results: A21387 has an antiproliferative effect on MCF-7/TAMR-1 cells. Moreover, a combined treatment of A23187
and tamoxifen synergistically reduced the proliferative capacity of cells manner dose-dependent by limiting tamoxifen

resistance.

Conclusion: Our findings suggest that modulation of calcium signaling by A23187 may be a promising approach to

improve tamoxifen sensitivity in breast cancer cells.

Keywords: A23187, Breast cancer, Calcium signaling, Tamoxifen.

1. Giris

Giiniimiizde farkli kanser tiplerine yonelik ¢ok sayida
tedavi yaklagimi gelistirilmis olmasina karsi halen daha
efektif yaklasimlara ihtiya¢ duyulmaktadir. Bu amagla
cerrahi girisim ve Ozellikle hormon bagimli kanser
tirlerinde  endokrin tedavi yaklasimlart  siklikla
kullanilmaktadir. Meme kanseri bu stratejilerin
kullanildig:1 kanser tiirleri arasinda yer almaktadir. Meme
kanseri giiniimiizde kadmnlarda en sik tani konulan ve
kanser bagli en yaygin 6lim nedenleri arasinda yer
almaktadir. Diinya ¢apinda her 4 kadindan 1’inde meme
kanseri gorilmektedir. Kadinlara kiyasla erkeklerde
nadir olarak bu kansere ait bulgulara rastlanmaktadir [1].
Meme kanseri, farkli prediktif ve tanisal belirteglerle
tanimlanabilen alt tiplerden olusan heterojen bir patolojik
durumdur [2]. Ostrojen reseptér a (ERa), Progesteron
reseptoric (PR) ve insan epidermal biiyiime faktori
(Her2) rutin olarak goézlemlenen biyobelirtegleri
olusturmaktadir. Meme kanserinin bilylik bir kismin
ERa/PR pozitif alt tipi ile bilinen hormon reseptdr pozitif
(HR(+)) olustururken, Her-2 pozitif ve lgli negatif
(ERa- , PR- ve Her-2) alt tipleri de bulunmaktadir [3].
ERa- ve Her2- hedefli tedaviler, kemoterapi, cerrahi ve
radyasyon standart tedavi yontemleri arasinda yer
almaktadir [4].

Endokrin tedavisi (ET) ERa-pozitif olan meme kanseri
tirlerinde standart olarak uygulanmaktadir. ET’de
Ostrojen-bagimli ERa aktivitesini engellemek amaciyla
kullanilan tedavi yaklagimlarindan birini ERa proteinine
baglanmak icin Ostrojen ile yarigan anti-Gstrojenler
olusturur [5,6]. Bu gruptan yaym olarak kullanilan
Selektif ERa modiilatorleri (SERMs)’dir. [7].
Tamoksifen (TAM), Ostrojenin Ostrojen reseptdriine
baglanmasini engelleyerek hiicre proliferasyonunun ve
sagkalimin inhibisyonuna neden olan ve ERa (+) meme
kanserinde yaygin olarak regete edilen SERM grubuna
ait adjuvan ilaglardan biridir [8]. Her ne kadar meme
kanseri hastalarinda kullanilan TAM; tedavide biiyiik
basar1 saglasa da, HR(+) meme kanseri hastalarinin
yaklasik %30-%50’sinde intrinsik veya kazanilmis
farmakolojik diren¢ gelisimi TAM 1n terapotik etkinligi
i¢in kritik ve sinirlayict bir faktdr olugturmaktadir [9,10].
Bu nedenle TAM etkinligini arttirabilecek alternatif
yaklasimlarin gelistirilmesine ve sinerjistik uygulamaya
elverisli molekiillerin test edilmesine ydnelik ihtiyag
devam etmektedir.

Organizmada kritik rolleri olan kalsiyum iyonlar
(Cat+2)’na bagh sinyal mekanizmasi, gen ifadesinin
regiilasyonu, hiicre proliferasyonu, hiicre gocii, apoptotik
hiicre o6liimii, fertilizasyon ve sinir iletimi gibi 6nemli
hiicresel ~ siiregleri  kontrol — etmektedir [11-14].
Hiicrelerdeki anormal Ca+2 sinyali; metabolik,

otoimmiin bozukluklar, nérodejeneratif hastaliklar gibi
farkli patolojilerin gelisimine sebep olabilmektedir
[15,16]. Bunlarin yamisira, Cat+2-bagimli sinyal
mekanizmasi tiimor olusumunu ve karsinogenez siirecini
destekleyen proliferasyon, migrasyon, anjiyogenez ve
apoptozdan kagmmma gibi siireglerin regiilasyonunda
kritik 6neme sahiptir [17,18]. Son yillarda meme kanseri
iizerine yapilan calismalarda, proliferasyon, metastaz,
hiicre 6liimii ve ila¢ direncinin kontroliinde rolii olan
spesifik Cat+2 sinyal mekanizmasi diizenleyicileri ele
alimmistir [19]. Buna bagh olarak, farkli molekiiler
ajanlar meme kanseri tedavisi igin olasi terapdtik
hedefler olarak gosterilmistir [20,21].

Kalsiyum iyonofor A23187 (kalsimisin) Ca+2 iyonlar1
icin yliksek diizeyde segicilige sahiptir. A23187 Ca+2
iyonlarmin hiicre membranin1 ge¢mesini saglayan
karboksilik asit iyonoforudur ve endoplazmik retikulum
(ER) liimeninden Ca+2 ¢ikisina aracilik eder [22]. Bu
nedenle hiicre i¢i Ca+2 diizeylerinin arttirtlmasi igin
oldukca kullanishi bir ajandir [23]. A23187’nin hiicre
aktivasyonu, farklilasma ve proliferasyon siireglerini
diizenledigi gosterilmistir [24].

Hasewaga ve ark.’nin gerceklestirdigi ¢alismalarda
A23187, TAM’mn deri skuamdz hiicreli karsinom
hiicrelerinde  yapmis oldugu intraselliler Ca+2
konsantrasyonundaki artis1 destekleyerek bu hiicrelerde
proliferasyonu baskiladigi gosterilmigstir [24]. Bununla
birlikte TAM’mn glioma ve meme kanseri hiicrelerinde
hiicre i¢i Ca+2 diizeylerinde artisa neden oldugu rapor
edilmistir [25].

Bu bulgulardan hareketle ¢alismamizda TAM direngli
meme kanseri hiicreleri MCF-7/TAMR-1’de A23187
uygulamasina bagli olarak Cat2 sinyal mekanizmasi
aracihiglyla TAM duyarliligi iizerindeki etkilerin
aragtirilmasi amaglanmigtir. Calisma sonuglarimiz TAM
ile A23187 kombine uygulamasinin sinerjistik olarak
etki gostererek MCF-7/TAMR-1 hiicrelerinin TAM
duyarliligint  gelistirdigini ve bu yolla proliferatif
ozelliklerini biiyiik oranda sinirlandirdigt gostermistir.

2. Materyal ve Metot

2.1 Hiicre Kiiltiirii:

Calismalarda American Type Culture Collection
(ATCC)’den temin edilmis TAM direncli MCF-
7ITAMR-1 insan meme kanseri hiicreleri %10 FBS
iceren DMEM (Dulbecco's Modified Eagle Medium)
besi yeri ile konvansiyonel hiicre kiiltiirii sartlarinda (37
°C’de %5 COy) kiiltiire edildi. Kiiltiivasyon islemlerinde
MCF-7/TAMR-1 hiicrelerinin  direng 6zelliklerinin
devamlilig1 igin bilylime ortammma 1 pM TAM ilave
edilerek kiiltlir islemlerine devam edilmistir.

2.2 Proliferasyon tahlili: Caligmalarda kullanilan TAM
(Sigma Aldrich) ve A23187 (Santa Cruz Biotechnology)
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ile ¢oziilerek 1000 kat konsantre stok (1000x) olarak
hazirlandi. TAM (2.5, 5 uM) ve A23187 (1, 2.5, 5, 10
pM) hiicrelere 48 saat siire uygulandi. Kontrol
uygulamasi olarak hiicrelere es hacimde ¢oziici
uygulamasi gerceklestirildi. Coziicli olarak ultra saf su
kullanildi.  MCF-7/TAMR-1  hiicrelerinin  hiicre
proliferasyon oralar1 WST-1 hiicre proliferasyon reaktifi
(Takara) kullanilarak iireticinin &nerdigi protokol
kullanilarak gergeklestirildi. Her bir 6rnek 3 teknik tekrar
halinde degerlendirildi. Caligmalar 3 biyolojik tekrar
seklinde gerceklestirildi. 96 kuyucuklu hiicre kiiltiir
kaplarina 5000 hiicre/kuyucuk olacak sekilde MCEF-
7ITAMR-1 ekimi yapildi. Hiicre ekim iglemini takiben
gegen 24 saat sonrasinda ajanlar hiicrelere 48 saat siire ile
uygulandi. Kombine uygulamalarda hiicrelere 6ncelikli
olarak TAM ve 1 saat sonrasinda A23187 uygulamasi
gergeklestirildi. Takiben gegek 48. saatte her bir rnege
20 plt WST-1 ajami eklendi ve 4 saat siire ile
konvansiyonel kiiltiir sartlarinda inkiibasyon iglemi
gerceklestirildi.  Takiben  mikroplaka  okuyucuda
(BioTek, Epoch 2)’da 450nm dalga boyunda absorbans
okumalar1 gerceklestirildi.

2.3 Mikroskobik inceleme: MCF-7/TAMR-1
hiicrelerindeki morfolojik degisikliklerin incelenmesi
amacityla 4x objektif biiylitmesinde ters faz kontrast 151k
mikroskobunda fotograflama iglemi gergeklestirilmistir
(Olympus  CKX41). Fotograflama islemlerinde
kullanilan biiyiitme skalas1 5S00um’dir.

2.4 Istatistiksel analiz: Sonuglar ortalama + standart
sapma (SD) olarak sunuldu. Gruplar arasindaki
farkliliklarin istatistiksel anlamliligit GraphPad Prism 5
yazilimi kullanilarak minimum %95 giiven aralii ile
Student t testi ile belirlendi. p<0.05 degeri istatistiksel
olarak anlaml kabul edildi.

3. Bulgular ve Tartisma

3.1 Bulgular

3.1.1 MCF-7/TAMR-1 hiicrelerinin TAM direncinin
dogrulanmasi

MCF-7/TAMR-1 hiicreleri uzun siireli olarak TAM
mazuriyeti sonrasinda elde edilen TAM’a kars1 direng
kazanmis meme  kanseri hiicreleridir [26].
Calismalarimizda MCF-7/TAMR-1 hiicrelerinin TAM
direncini dogrulamak iizere 1, 2.5 ve 5 uM dozlarinda
TAM uygulamasi gergeklestirilmistir. Kontrol gurubuna
es hacimde TAM c¢oziciisii uygulanmistir. TAM’mn
MCF-7/TAMR-1 hiicrelerinin proliferatif yetenegi
iizerindeki etkileri WST-1 temelli hiicre proliferasyon
testi ile degerlendirilmistir. Sonuglarimiz beklendigi gibi
TAM uygulamasina bagl olarak kontrol grubuna kiyasla
MCF-7/TAMR-1 hiicrelerinin proliferasyon yeteneginde
istatistiksel olarak anlamli bir degisime neden olmadigi
saptanmustir (Sekil 1).

3.1.2 Kalsiyum iyonofor A23187 doz bagiml olarak
MCF-7/TAMR-1  hiicrelerinin proliferatif ozellikieri
smirlamaktadir

MCF-7/TAMR-1 hiicrelerine 48 saat siire ile 1, 2.5, 5 ve
10uM A23187 uygulamasi gerceklestirilmistir.
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Sekil 1: TAM uygulamasimin MCF-7/TAMR-1 hiicreleri tizerindeki
etkilerinin incelenmesi. MCF-7/TAMR-1 hiicreleri 96 kuyucuklu
kiiltir kaplarma 10.000 hiicre/kuyucuk konsantrasyonunda ekimi
gergeklestirildi. 24 sonra hiicrelere 1, 2.5 ve 5 uM konsantrasyonunda
tamoksifen uygulamasi yapilarak 48 siire ile inkiibe edildi. Siire
sonunda WST-1 temelli hiicre proliferasyon tayini gergeklestirildi.
Kontrol uygulamasi olarak es hacimde ajanlarin ¢6zgeni uygulandi.
(*p<0.05, #p<0.001)

Kontrol uygulamast olarak es hacimde
uygulamasi gergeklestirilmistir.

A23187’nin MCF-7/TAMR-1 hiicreleri iizerindeki olasi
anti-proliferatif 6zelliklerini degerlendirmek iizere hiicre
proliferasyonundaki degisimler Olciilmiistiir.
Sonuglarimiz dogrultusunda, A23187 doz bagimli olarak
MCF-7/TAMR-1 hiicrelerinin proliferasyon 6zelliklerini
smirlandirdigr  belirlenmistir. 5 ve 10uM  A23187
uygulamalar1 istatistiksel olarak (sirasiyla *p<0.05,
#p<0.001)  anlamh  diizeyde @ MCF-7/TAMR-1
hiicrelerinin proliferasyon 6zelligini sinirlandirmistir
(Sekil 2).
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Sekil 2: A23187'nin  MCF-7/TAMR-1 hiicrelerinin proliferatif

yetenegi tzerindeki etkilerinin degerlendirilmesi. MCF-7/TAMR-1
hiicreleri 96 kuyucuklu kiiltiir kaplarma 10.000 hiicre/kuyucuk
konsantrasyonunda ekimi gerceklestirildi. 24 sonra hiicrelere 1, 2.5, 5
ve 10 uM konsantrasyonunda A23187 uygulamasi yapilarak 48 siire ile
inkiibe edildi. Siire sonunda WST-1 temelli hiicre proliferasyon tayini
gergeklestirildi. Kontrol uygulamasi olarak es hacimde ajanlarin
¢Ozgeni uygulandi. (*p<0.05, #p<0.001)
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3.1.3 MCF-7/TAMR-1 hiicrelerine kalsiyum iyonofor
A23187 ve Tamoksifen kombine uygulamasi TAM
duyarliligini gelistirmektedir

MCF-7/TAMR-1 hiicrelerinin TAM karsi kazanmig
oldugu direncin zayiflatilmasi amaciyla anti-proliferatif
ozelligini gostermis oldugumuz kalsiyum iyonoforu
A23187’nin TAM ile kombine uygulamasinin hiicreleri
iizerindeki etkileri hiicre proliferasyon analizi ile
degerlendirilmigtir. Bu amacla hiicreler 48 saat siire ile 1,
2.5,5 ve 10 uM A23187 uygulamasi ile 2.5 veya 5 uM
TAM kombine uygulamasina maruz birakilmistir.
Kontrol uygulamasi olarak 2.5 veya 5 uM TAM ve es
hacimde ¢oziici uygulamasi  gerceklestirilmistir.
Sonuglarimiz 2.5 pM TAM ile degisen dozlardaki
A23187 es uygulamasinin sinerjistik olarak MCF-
7ITAMR-1  hiicrelerinin  tamoksifen  duyarliligini
gelistirdigini gdstermistir (Sekil 3a). Benzer sonuglar 5
uM TAM ile degisen dozlardaki A23187 es uygulamasi
sonuglarindan da elde edilmistir (Sekil 3b). Yiiriitlilen
mikroskobik incelemelerde proliferasyon tahlili ile tutarli
olarak hiicrelerde apoptotik hiicre bulgular1 saptanmistir
(Sekil 4).
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Sekil 3: A23187 ve TAM es uygulamasinin MCF-7/TAMR-1 hiicreleri
tizerindeki anti-proliferatif 6zelliklerinin incelenmesi. MCF-7/TAMR-
1 hiicreleri 96 kuyucuklu kiiltiir kaplarma 10.000 hiicre/kuyucuk
konsantrasyonunda ekimi gergeklestirildi. 24 sonra hiicrelere 2.5 (Sekil
3a) veya 5 uM (Sekil 3b) TAM ve 1, 2.5, 5 ve 10 puM
konsantrasyonunda A23187 es uygulamasi gergeklestirildi. 48 saatin
sonunda WST-1 temelli hiicre proliferasyon tayini gerceklestirildi.
Kontrol uygulamasi olarak es hacimde ajanlarin ¢ozgeni uygulandi.
(*p<0.05, #p<0.001)

+TAM 2.5uM
TAM A23187 A23187 A23187
2.5uM 2.5uM S5um 10uMm
Kontrol Q
TAM A23187 A23187 A23187
Sum 2.5uM S5um 10uM

+TAM 5uM

Sekil 4: A23187 ve TAM es uygulamasinin MCF-7/TAMR-1 hiicreleri
iizerindeki anti-proliferatif 6zelliklerinin mikroskobik incelenmesi.
MCF-7/TAMR-1 hiicreleri 96 kuyucuklu kiiltiir kaplarina 10.000
hiicre/kuyucuk konsantrasyonunda ekimi gergeklestirildi. 24 sonra
hiicrelere 2.5 veya 5 uM TAM ve 2.5, 5 ve 10 uM konsantrasyonunda
A23187 es uygulamasi gerceklestirildi. 48 saatin sonunda mikroskobik
incelemeler gergeklestirilerek fotograflanmistir. Kontrol uygulamasi
olarak es hacimde ajanlarin ¢ozgeni uygulandi. (Skala 500 um)

3.2 Tartisma

TAM, meme tiimor dokularina erisebilirligi oldukga iyi
oldugundan, meme kanseri tedavisinde sik kullanilan
SERM grubuna ait etkili bir tedavi segenegidir [8].
Ancak meme kanseri hiicrelerinin TAM’a kars1 direng
gelistirmesi hastalara sunulan bu etkili terapétik siireci
simirlandirmaktadir. Bu durum TAM direnci gelisen
meme kanseri hastalarinda sag kalim oranlarinin biiyiik
oranda azaldigi gozlenmektedir. Bu nedenle meme
kanserine karg gelistirilecek etkili tedavi yaklagimlarina
stiren ihtiya¢ devam etmektedir.

TAM’a kars1 gelisen direncin Oniine gegilmesinde in
vitro da farkli molekiiler odaklari hedef alan 6zgiil
molekiillerin TAM ile kombinasyonundan
faydalanilmaktadir [27]. Calismalarimizda bu amagla bir
kalsiyum iyonoforu olan A23187 ile TAM
kombinasyonu aracili olarak TAM’a direngli MCF-
7ITAMR-1 hiicrelerinde TAM duyarliligi tizerindeki
etkilerini anlamaya yonelik ¢alismalar siirdiirilmiistiir.
A23187 Streptomyces chartreuses'den izole edilen izole
edilen hidrofobik bir molekiildiir. A23187 se¢ici olarak
Ca* iyonlarma baglanarak lipit ¢ift tabakasmin
hidrofobik ig kismina niifuz etmesini saglayarak Ca*?’nin
hiicresel gegirgenligini arttirmaktadir [28-30].

Hiicresel diizeydeki Ca*2 diizeyleri mitokondriyal ve ER
aracili olarak koordine edilmektedir [31]. Bu siireg
fizyolojik dengenin korunmasi i¢in gerekli olmakla
birlikte Ca'? akigindaki degisimlerin ¢ok sayidaki
patofizyolojik siireg ile giiglii sekilde iligkilidir [32]. Stres
kosullari altmda ER’de depolanan Ca*? ‘nin
mitokondriye yer degistirmesi otofajik regiilasyon, hiicre
dongiisii ve proliferasyon, metastaz ve invazyon,
hiicresel yaglanma ve hiicre oliimii ile iliskili oldugu
bilinmektedir [33].

Hiicre i¢i Ca*? diizeyleri ile mitokondriyal
dinamiklerdeki  fonksiyonel bozulmanin demans,
epilepsi, Alzheimer ve Parkinson, kardiyomiyopati,
koroner arter hastaligi, kronik yorgunluk sendromu,
retinitis pigmentosa, diyabet ve kanser gibi ¢ok sayidaki
patogenez siireg ile iligkilidir [34].Doksorubisin direngli
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meme kanseri hiicre hatti olan MCF-7/DOX ile
stirdiiriilen ¢aligmalarda A23187’nin doz bagimli olarak
apoptotik hiicre Sliimiinii indiikledigi rapor edilmistir
[35]. Ozellikle ilag direnci gelistiren meme kanseri
hiicrelerinde sitozolik serbest Ca*? diizeylerinin ilag
direnci gelismesi ile dogrudan iliskili oldugu &nerilmistir
[35,36]. Calismalarimizdan elde edilen bulgular TAM
direngli  MCF-7/TAMR-1 hiicrelerine ~ A23187
uygulamasina bagli olarak hiicrelerin proliferasyon
oranlarinda uygulama dozuna bagli olarak azalma
meydana geldigi belirlenmistir (Sekil 2). Benzer sekilde
A23187’nin TAM ile farkli dozlardaki es uygulamasi
MCF-7/TAMR-1 hiicrelerinin proliferatif 6zellikleri
kontrol ve yalnizca TAM uygulanan gruplara kiyasla
biiyiik oranda smirlandirmistir  (Sekil  3a, 3b).
Calismalarimiz takibinde gergeklestirilen mikroskobik
gozlemlerde MCF-7/TAMR-1 hiicrelerinde A23187
uygulama dozuna bagli olarak TAM kombinasyonu ile
birlikte apoptotik hiicre Sliimiinii isaret eden bulgular
gozlenmistir (Sekil 4). Bulgularimiz MCF-7/TAMR-1
hiicrelerine A23187 uygulamasi sonrasinda hiicre ici
Ca*? diizeylerinde meydana gelen degisime bagl olarak
hiicrelerde indiiklenen apoptotik siireg ile iliskili olarak
hiicre proliferasyonunda azalma oldugunu 6nermektedir.
TAM’1n glioma ve meme kanseri hiicrelerinde hiicre igi
Ca*? diizeylerinde artisa neden olarak hiicre
proliferasyonunu azalttii ve apoptotik hiicre Sliimiinii
indiikledigi rapor edilmistir [25]. TAM ile A23187 es
uygulamasma iliskin siirdiirdiiglimiiz  ¢alismalarda
bulgularimiz; TAM  direngli ~ MCF-7/TAMR-1
hiicrelerinde A23187 aracili olarak artan hiicre ici Ca*?
diizeylerine TAM’m katkida bulundugu ve buna bagh
olarak hiicre proliferasyonunun daha giiclii bir diizeyde
baskilandigini diisiindiirmektedir. Ancak bu yaklagimin
dogrulanmasi igin hiicre i¢i Ca*? diizeylerinin dlgiilerek
Ca*? sinyalizasyonu ile iligkili protein diizeylerindeki
degisimlerin karakterize edilmesine ihtiyag
duyulmaktadir.

Toplu olarak sonuglarimiz TAM’a direngli meme kanseri
hiicrelerinde kalsiyum iyonoforu A23187 aracili olarak
hiicre i¢i Ca*? sinyalizasyonunun modiilasyonunun ve
TAM ile es uygulamaya bagli olarak hiicrelerdeki TAM
duyarliigmin arttinlmasinda Ca*? sinyalizasyonunun
destek verdigini dnermektedir.

4. Sonug¢

TAM meme kanseri tedavisinde siklikla basvurulan
endokrin tedavi yaklasiminda hastalarda oral yolla
kullanilan secici Ostrojen reseptorii modiilatoriidiir. Her
ne kadar TAM’in meme kanseri hiicreleri iizerindeki
etkinligi ve giivenirligi kanitlanmis olsa da meme kanseri
hiicrelerinin reseptdr ifade profillerinde gdzlemlenen
degisimler veya diger nedenlerle kazanilmis
farmakolojik diren¢ gelisimi tedaviyi biiyiik oranda
sinirlandirmaktadir  [9,10].  Bu  nedenle TAM
duyarliligint gelistirecek yeni yaklagimlara ihtiyag
duyulmaktadir. Calismalarimizda bir kalsiyum iyonoforu
olan A23187°’nin TAM direnci sergileyen MCF-
7/ITAMR-1 hiicreleri lizerinde anti-proliferatif 6zelliklere
sahip oldugu ve TAM duyarliligin1 gelistirerek meme

kanseri hiicrelerinin proliferatif 6zelliklerini biiylik
oranda smirlandirdigi  belirlenmigtir.  Bulgularimiz
A23187 ve diger hiicresel kalsiyum regiilasyonu lizerinde
etkinlige sahip biyomolekiillerin meme kanseri
hiicrelerindeki TAM direncinin asilmasina yonelik umut
vaat ettigini 6nermektedir.
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Giris ve Amac: Miyokart enfarktiisiine yanit olarak ortaya ¢ikan patofizyolojik degisiklikler, kardiyak yeniden
sekillenme ile sonuglanir. Tedavi edilmedigi takdirde bu patolojik siireg, ventrikiiler fonksiyonun bozulmasina ve
malign ventrikiiler aritmilerin gelismesine neden olur. Son zamanlarda kullanilmaya baslanan EKG tabanlh kardiyo-
elektrofizyolojik denge indeksinin ¢esitli kardiyak durumlarla iliskili oldugu gosterilmistir. Bu ¢alismada, miyokart
enfarktiisii sonrasi gelisen kardiyak yeniden sekillenme ile kardiyo-elektrofizyolojik denge indeksi arasindaki iliskiyi
arastirmayl1 amagladik.
Gere¢ ve Yontemler: Calismaya, Ocak 2020 ile Ocak 2021 arasinda hastanemize akut miyokart enfarktiisii ile
basvuran ve basarili perkiitan koroner girisim uygulanan 18 yas ve lizeri hastalar dahil edildi. Kardiyak yeniden
sekillenmenin degerlendirilmesi amaciyla; sol ventrikiil (SV) kiitlesi, sol ventrikiil kiitle indeksi (SVKI) ve rolatif
duvar kalinhigi (RDK), tedavi baslamadan 6nce ve islemden alt1 ay sonra kardiyo-elektrofizyolojik denge indeksi
parametreleri (QT/QRS, QTc/QRS) ile birlikte degerlendirildi.
Bulgular: Calismamiza gore, alt1 aylik takip sonunda QT/QRS ve QTc/QRS degerleri baslangic degerlerine gore
anlaml derecede diisiik bulundu (4.73%0.60 vs 4.62F0.55 & 4.93+0.59 vs 4.78+0.55, sirasiyla p<0.001). Baslangig
degerlerine kiyasla SV kiitle ve SVKI degerlerinde anlaml: diisiisler tespit edildi (208.85F40.30 g vs 198.15F37.18
g & 108.21719.84 g/m2 vs 103.49F19.58 g/m2, sirastyla p<0.001). Hem SV kiitle hem de SVKI, kardiyo-
elektrofizyolojik  denge indeksi parametreleri ile anlamli  bir korelasyona  sahipti  (p<0,001).
Sonug¢: Sonuglarimiz, kardiyo-elektrofizyolojik denge indeksi parametrelerinin kardiyak yeniden sekillenmeyi
O6ngorme agisindan potansiyel olarak yararli bir belirteg olabilecegini diistindiirmektedir.

Anahtar Kelimeler: Kardiyo-elektrofizyolojik denge indeksi, kardiyak yeniden sekillenme, sol ventrikiil kiitlesi, sol
ventrikiil kiitle indeksi.

Abstract
Obijective: Pathophysiological changes in response to myocardial infarction (MI) result in cardiac remodeling. Left
untreated this pathologic process contributes to impairment of ventricular function and development of malignant
ventricular arrhythmias. Recently introduced ECG-based marker index of cardio-electrophysiological balance (i(CEB)
has been shown to be associated with various cardiac conditions. Herein, we aimed to investigate the association
between the iCEB and cardiac remodeling in post-Ml patients.
Materials and Methods: Patients aged >18 years presenting with acute MI who underwent successful percutaneous
coronary intervention between January 2020 and January 2021 were recruited. Regarding the assessment of cardiac
remodeling, left ventricular (LV) mass, LV mass index (LVMI), and relative wall thickness (RWT) were measured
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before the start of treatment and six months after the procedure along with the QT/QRS ratio (iCEB), and QTC/QRS

ratio (iCEBCc).

Results: According to our study, estimated QT/QRS (iIECB) and QTc/QRS (iIECBc) ratios were found to be
significantly lower at six-month follow-up compared to baseline values (4.7370.60 vs 4.62+0.55 & 4.93+0.59 vs
4.7840.55, p<0.001 respectively). There were significant reductions of estimated LV mass and LVMI at six-month
follow-up compared to baseline values (208.85+40.30 g vs 198.15+37.18 g & 108.21+19.84 g/m2 vs 103.49+19.58
g/m2, p<0.001 respectively). Both LVM and LVMI had a significant correlation with iCEB and iCEBc (p<0.001).
Conclusion: Our results suggest that iCEB may potentially be a useful marker in terms of predicting cardiac

remodeling.

Keywords: Cardiac remodeling, index of cardio-electrophysiological balance, left ventricular mass, left ventricular

mass index,

1.Introduction

Myocardial infarction (MI) has unfavorable effects on
the structural and functional properties of the
myocardium. Due to the limited regenerative capacity of
cardiomyocytes, Ml survivors usually present with poor
ventricular performance, defined as cardiac remodeling.
This condition is commonly associated with heart failure
and ventricular arrhythmias [1]. Therefore, several
therapeutic interventions including, pharmacological
approaches, percutaneous coronary intervention (PCI),
and open surgery have been implemented to slow or
reverse cardiac remodeling and reduce the risk of
ventricular arrhythmias [2-4].

Recently a novel noninvasive marker which reflects the
balance  between cardiac  depolarization  and
repolarization has been introduced. Index of cardio-
electrophysiological balance (iCEB), measured as QT
interval divided by QRS duration, serve as an ECG-based
derivative of cardiac wavelength and is associated with
malignant ventricular arrhythmias [5,6]. However, there
is a paucity of data in the literature regarding the
association between the iCEB and cardiac remodeling.
In this study, we aimed to investigate the association
between the iCEB and cardiac remodeling in post-Ml
patients.

2. Material and Method

2.1 Study design and population

In this study, patients aged >18 years presenting with
acute MI who underwent successful PCIl between
January 2020 and January 2021 were recruited.
Diagnosis of acute MI was defined based on criteria by
the European Society of Cardiology [7]. Patients with
prior history of congestive heart failure, atrial fibrillation
(AF), permanent cardiac pacemaker implantation, sick
sinus syndrome, any kind of bundle branch blocks, pre-
excitation syndromes, or atrioventricular blocks were
excluded. Patients who were on medications known to
affect cardiac conduction and those nonadherent to their
medical treatment following the procedure were also
excluded. All subjects were evaluated before the start of
treatment and six months after the successful PCI.
Patients” demographics, medical history, anthropometric
measurements, medications, electrocardiographic and
echocardiographic  measurements  were  recorded.
Informed consent was obtained from all patients in
accordance with ethical guidelines of the 1975
Declaration of Helsinki protocol and approved by the

Ethics Committee of Konya State Hospital (approval
number: 11-22, date: 11.11.2021).

2.2 Coronary angiograms

PCI procedures were performed through the femoral or
radial artery using 6 Fr or 7 Fr sheaths. All patients were
treated with dual antiplatelet therapy including aspirin
(162-325-mg), and clopidogrel (600 mg) loading dose,
or ticagrelor (180 mg) loading dose prior to the
procedure. Aspirin was continued indefinitely and
clopidogrel or ticagrelor was recommended for 12
months. Other medications, including inhibitor of the
angiotensin-converting enzyme (ACE) or angiotensin 11
type 1 receptor blocker (ARB), beta-blockers, nitrates,
and statins were prescribed according to standardized
protocols. Adjunctive pharmacotherapies, the type of
stent, use of pre-dilatation, and post-dilatation were at the
discretion of the interventional cardiologist. Epicardial
coronary blood flow was quantified visually using the
Thrombolysis in Myocardial infarction (TIMI) flow
grade classification [8]. Procedural success was defined
as residual stenosis < 20% and TIMI flow grade 3.

2.3 Echocardiographic evaluation

During the echocardiographic examination parasternal
long-axis, short-axis, and apical 4-chamber and 2-
chamber imageswere obtained and evaluated using M-
mode, 2-D, continuous wave Doppler, pulse wave
Doppler, and tissue Doppler methods according to
American Echocardiography Society criteria [9]. M-
mode and standard 2-dimensional (2D)
echocardiographic evaluation were performed on all
patients with TTE using Vivid S5 (GE Healthcare,
Horten, Norway) 1-3 MHz transducer. All measurements
were performed by a cardiologist who was blind to the
patient data and study protocol and verified by a second
physician to avoid errors in measurements.

With respect to evaluating cardiac remodeling, we used
novel echocardiographic parameters including, left
ventricular (LV) mass, LV mass index (LVMI), and
relative wall thickness (RWT). In our study, the
Devereux equation; LV mass = 0.8 x [1.04 x
(interventricular septal thickness + left ventricular end-
diastolic diameter + posterior wall thickness)® — (left
ventricular end-diastolic diameter)®] + 0.6 (g), was used
to calculate left ventricular mass, [10]. LVMI was
calculated by dividing an individual’s LV mass by body
surface area (body weight®4% x height®® x 0.007184),
[11]. RWT was also calculated by using the formula; 2 x
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(posterior wall thickness/left ventricular end-diastolic
diameter).

2.4 ECG interpretation

The standardization and interpretation of the ECG
parameters were performed according to the guidelines
of the American Heart Association and the Heart Rhythm
Society [12]. The 12-lead ECGs were recorded at a gain
of 10mm/mV and a paper speed of 25mm/s (Nihon
Kohden, Tokyo, Japan) at rest in the supine position. All
of the ECG recordings were sent to a digital platform to
decrease the margin of error during evaluation and then a
software (Adobe Photoshop) was used for magnification.
An appropriate ECG was defined as at least 10
analyzable leads for the required measurements.
Otherwise, the ECG was considered to be inadequate.
Standard ECG parameters including heart rate (b.p.m.), P
wave, QRS interval (ms), QT interval (ms), corrected QT
(QTc) interval (ms), QT/QRS ratio (iCEB), and
QTc/QRS ratio (iCEBc) were analyzed. ECG
measurements were performed by a cardiologist who was
blind to the patient data and verified by a second
physician to avoid errors in measurements. An average
value of three readings was calculated for each lead. QT
interval was measured from the onset of the QRS
complex to the point at which the tangent of the maximal
downslope of the descending limb of the T wave crossed
the isoelectric baseline and was corrected for heart rate
with the Bazett formula: ¢cQT = QTV(R-R interval). QTc
difference (V1-V6) was measured by subtracting the QTc
in lead V6 from that in lead V1 and these intervals should
be validated as the mean value from at least 3 to 5 cardiac
cycles [13]. Finally, the iCEB and iCEBc were calculated
from these  measurements. Intraobserver and
interobserver coefficients of variation (SD of differences
between two observations divided by the mean value and
expressed as percent) were found to be 1.0% and 1.6%
respectively.

2.5. Statistical analysis

Data were analyzed with the SPSS software version 21.0
for Windows (IBM SPSS Statistics for Windows Version
21.0. Armonk, NY: IBM Corp, USA). In this study, data
are expressed as mean+SD for continuous variables and
as counts and percentages for categorical variables. The
Kolmogorov-Smirnov’s and Shapiro-Wilk test was used
to evaluate the distribution of continuous variables. The
x2 test and Fisher’s exact test were used to analyze
categorical variables. Student’s t-test was used for
continuous variables with normal distribution and the
values were presented as mean + SD. Comparison of
intergroup  continuous  variables without normal
distribution was analyzed using Mann-Whitney U-test.
Relationships between continuous variables were
calculated by wusing Spearman’s rank correlation
coefficient. In all analyses, p<0.05 was considered
statistically significant.

3. Results and Discussion
3.1. Results

Of the 813 patients initially screened, 136 patients
(66.9% men; mean age: 63.24+7.96 years) were enrolled.
The patient characteristics are presented in Table 1.

Table 1. Comparison of baseline and sixth-month
follow-up clinical and laboratory findings of patients

Variables
Age 63.24+7.96
Sex, n Fem 45 (33.0
(%) ale 9)
Male 91 (66.9
1)
Smoking history, 85 (62.5
n (%) 0)
DM, n (%) 54 (39.7
0)
HT, n (%) 81 (59.5
5)
Prior CAD, n (%) 69 (50.7
4)
COPD, n (%) 36 (26.4
5)
Baseline 6™ month p-
follow up value
BMI, k/m? 28.26+3.93 28.28+3.88 0.834
Total Cholesterol | 221.06+42.92 207.49+15.26 0.066
(mg/dL)
HDL (mg/dL) 33.63+12.92 38.26+10.32 0.052
LDL (mg/dL) 160.55+42.48 131.54+42.42 0.006
Triygliceride 211.87+91.17 183.61+95.35 0.078
(mg/dL)
Glucose (mg/dL) 157.17+56.44 133.07+64.25 0.015
HbAlc (%) 7.18+1.68 6.88+1.08 0.009
Uric acid 5.87£1.22 5.01£1.68 0.002
(mg/dL)
Creatinine 0.91+0.23 1.05+0.36 0.001
(mg/dL)
eGFR (CKD- 99.73+23.46 82.57+27.71 0.001
EPI)
WBC (103 /mm3) | 9.23+1.69 8.19+2.64 0.052
Hemoglobin 13.58+1.60 13.66+1.74 0.701
(g/dL)
Platelet (102 242.97+68.21 257.34+66.47 0.079
/mm?3)
Neutrophil (102 6.18+1,33 5.54+1,39 0.001
/mm3)
Lymphocyte (103 | 2.26+0.65 2.25+1.74 0.966
/mm3)

DM: diabetes mellitus, HT: hypertension, CAD: coronary artery
disease, COPD: chronic obstructive pulmonary disease, BMI: body
mass index, HDL: high-density lipoprotein, LDL: low-density
lipoprotein, eGFR: estimated glomerular filtration rate, WBC: white
blood cell

Follow-up outcomes  of  electrocardiographic
measurements are presented in Table 2. According to our
study, there were significant improvements in calculated
QRS, QT, and QTc intervals (p<0.05). In addition,
estimated QT/QRS (iECB) and QTc/QRS (iECBc) ratios
were found to be significantly lower at six-month follow-
up compared to baseline values (4.7340.60 vs 4.62+0.55
& 4.9340.59 vs 4.7840.55, p<0.001 respectively).
Baseline and follow-up echocardiographic
measurements are presented in Table 3.
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Table 2. Comparison of baseline and sixth-month
follow-up electrocardiographic findings of patients

Spearman’s rank correlation coefficient analysis for
LVM and LVMI showed that both LVM and LVMI had
a significant inverse correlation with LVEF, iCEB, and

Baseline 6" month | p- iCEBc (p<0.001 for both comparisons); and a positive
follow-up | value correlation with serum creatinine and eGFR (p<0.05 for
Heart rate, ms 69.2248.68 68.12+4.98 | 0.051 both Comparisons) (Tab|e 4)
P wave, ms 79.12+5.54 77.52+4.24 | 0.058
QRS, ms 98.06+13.03 | 96.13x12.2 | 0.006 Table 4. Correlation of laboratory, electrocardiographic,
7 and echocardiographic parameters with LV mass and
QT, ms 459+49.17 | 440+53.91 | 0.001 LVMI in the entire study population
QTc, ms 478.91+50.4 | 456.38+53. | 0.004 LV Mass,g | LVMI, g/m?
0 9 Creatinine 0.232* 0.236*
Tpe, ms 90.56+9.05 ]8-7.21i10.0 0.001 (mg/dL)
Tpe/QT 0.197+0.01 | 0.199+0.02 | 0.228 eGFR (CKD-EPI) 0.279* 0.283*
Tpe/QTc 0.189+0.01 | 0.191£0.02 | 0.008 QT, ms —0.295* 0.124
iCEB 4.73£0.600 | 4.62+0.552 | <0.001 QTc, ms -0.269* 0.095
iCEBC 4.93+0.593 | 4.78+0.558 | <0.001 Tpe, ms 0.034 0.028
iCEB: index of cardiac electrophysiological balance, iICEB -0.412** -0.503**
iCEBc: corrected index of cardiac electrophysiological iCEBc —0.523** —0.582**
balance, ms: millisecond LVEF, % —0.443** -0.511**
Table 3. Comparison of baseline and sixth-month follow RA, mm 70'029* 0'188**
up echocardiographic findings of patients LA, mm —0.389 —0.409

Baseline | 6™ month | p-
follow-up | value
LVEF, % 47.74+11.1 | 53.948.55 0.001
7
LVEDD, mm | 51.05+4.22 | 50.61=4.44 | 0.058
LVESD, mm 30.03+5.88 | 33.07+6.17 | 0.026
LA, mm 38.69+4.26 | 36.75+4.39 | 0.001
RA, mm 33.2443.22 | 32.19+2.76 | 0.004
IVS, mm 90.56+9.05 | 85.21+10.01 | 0.001
PW, mm 100.3+1.36 | 98.68+1.14 | 0.058
LV mass, g 208.85+40. | 198.15+37.1 | <0.001
30 8
LVMI, g/m? 108.21+19. | 103.49£19.5 | <0.001
84 8
RWT 0.428+0.06 | 0.421+0.042 | 0.008
9

LVEF: left ventricular ejection fraction, LVEDD: left ventricular end-
diastolic diameter, LVESD: left ventricular end-systolic diameter, LA:
left atrium, RA: right atrium, IVS: interventricular septum, PW:
posterior wall, LVMI: left ventricular mass index, RWT: relative wall
thickness

According to our study, there were significant
improvements in terms of changes in left ventricular
ejection fraction (LVEF), left ventricular end-systolic
(LVESD), left atrial (LA), right atrial (RA) diameter, and
interventricular septum (IVS) thickness (p<0.05).
Regarding echocardiographic indices of cardiac
remodeling, there were significant reductions of
estimated LV mass and LVMI at six-month follow-up
compared to baseline values (208.85+40.30 g vs
198.15F37.18 g & 108.21F19.84 g/m?vs 103.49F19.58
g/m2, p<0.001 respectively). This trend was also
observed in RWT (0.428+0.069 vs 0.421+0.042,
p=0.008).

*p<0.05, **p<0.001; Spearman’s rank correlation

3.2. Discussion

In the present study, we investigated the association
between the iCEB and cardiac remodeling in post-Ml
patients by using echocardiographic indices of cardiac
remodeling. Our results indicate that improvement in
iCEB is strongly associated with reverse cardiac
remodeling.

It has been well established that pathophysiological
changes in response to myocardial injury result in cardiac
remodeling as well as development of adverse cardiac
events [14]. Among the various known factors, Ml is the
most common etiologic factor associated with cardiac
remodeling. Myocardial injury secondary to Ml results in
structural and functional changes in the infarcted area
[15,16]. In response to myocardial injury following Ml,
cellular and molecular alterations occurring in the
infarcted area begin rapidly and continue to proceed
depending on the severity of the disease and associated
factors. Left untreated this pathologic process contributes
to impairment of ventricular function and development
of malignant ventricular arrhythmias. Besides,
ventricular dysfunction complicating MI significantly
increases the risk of death [17-20]. Therefore, a
better understanding of the predictors of cardiac
remodeling in post-MI patients and administrating
treatment modalities that are proven to improve this
pathological condition is mandatory.

In this study, we used a novel ECG-based marker, index
of cardio-electrophysiological balance (iCEB), not only
for observing the impact of MI on ventricular functions
but for evaluating the effects of applied therapeutic
approaches on cardiac remodeling following MI. With
respect to assessing ventricular functions and cardiac
remodeling, we preferred echocardiographic indices of
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cardiac remodeling including LV mass, LVMI, and
RWT. Among the well-known parameters for
determining cardiac remodeling, these
echocardiographic indices give the most precise results
and have been extensively validated in clinical practice.
In addition, these geometrical indices are strongly
associated with adverse cardiac events in various clinical
conditions [21,22]. However, alterations in cardiac
wavelength resulting from myocardial injury and its
relation to geometrical indices of cardiac remodeling
have yet to be determined.

According to our study, there was an absolute reduction
in echocardiographic indices of cardiac remodeling in
post-MI patients who underwent successful PCI
accompanied by optimal medical treatment, and this
reduction was strongly associated with improvements in
calculated iCEB and iCEBc values. Despite the
calculated several parameters, both iCEB and iCEBc
showed the most significant correlation between the
LVM and LVMI (p<0.001 for both comparisons). The
iCEB is an ECG-based parameter that is equal to the
cardiac wavelength A (A = effective refractory period
(ERP) x conduction velocity). Recent studies have shown
that this parameter provides a more reliable prediction of
cardiac proarrhythmic risk compared to other ECG
parameters including Tp-e, Tp-e/QT, Tp-e/QTc. High
iCEB values are associated with TdP, whereas low values
are associated with non-TdP mediated VT/VF.
According to those studies, there was a strong association
between increased values of iCEB and the development
of malignant ventricular arrhythmias following the
administration of dofetilide, an IKr blocker. In addition,
iCEB and iCEBc were significantly increased in
genotype-positive congenital long QT syndrome (LQTS)
patients [5,6]. Apart from those studies, estimated iCEB
and iECBc ratios were found to be higher in patients with
acute myocarditis compared to healthy control subjects
which speculated as the underlying mechanism of
increased frequency of ventricular arrhythmias in this
patient population [23]. This relation was also observed
in high risk patients with pulmonary embolism.
According to a study conducted by Alsancak et al.
hemodynamically unstable patients with pulmonary
embolism who underwent thrombolytic therapy showed
higher values of Tp-e/QT and Tp-e/QTc ratio compared
with healthy control participants. They also observed a
significant reduction in calculated iCEB and iCEBc
values following thrombolytic therapy in this patient
population. Considering the strong association between
the impaired right wventricular functions and pro-
arrhythmogenic status in patients with pulmonary
embolism, they speculated that improvements in iCEB
and ICEBc may predict reverse right ventricular
remodeling in high risk patients following thrombolytic
therapy [24].

Results of our study are compatible with the outcomes of
previous studies that showed the strong association
between the iCEB and increased risk of ventricular
arrhythmias. Considering the strong link between cardiac
remodeling and the development of ventricular

arrhythmias, our study also confirmed that reverse
cardiac remodeling is associated with decreased risk of
ventricular arrhythmias.

Limitations

The major limitation of this study is participants were
observed over a relatively short period. Randomized
trials  with long-term  follow-up can provide more
detailed information about the association between the
iCEB and cardiac remodeling. It is also a relatively small,
single-center study. In addition, we did not subgroup
patients into STEMI and UNSTEMI and did not interpret
the available parameters according to these subgroups.
Finally, the determination of LV mass, LVMI, and RWT
were limited by the availability and interpretability of
conventional echocardiographic measurements.
Assessment of those parameters by cardiac magnetic
resonance imaging (MRI) or computerized tomography
(CT) will provide more accurate results.

4. Conclusion

The present study highlights that successful
revascularization accompanied by optimal medical
treatment has favorable effects on LV geometry and
iCEB. Our results suggest that iCEB may potentially be
a useful marker in terms of predicting cardiac
remodeling.
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Oz
Giris ve Amac: Mavi Kod, hastanelerde yasanabilecek ani dolagim ve solunum durmasinda, hastanin en kisa siirede
restisite edilmesini saglamaya yonelik kullanilan acil durum hastane kodudur. Mavi kod ekibi hastanede
kardiyopulmoner resiisitasyon (KPR) konusunda deneyimli ve egitimli uzman hekim ve hemsirelerden olusan kalbi
yeniden canlandirma miidahale ekibidir.
Gerec ve Yontemler: Bu ¢alismada Mart 2020- Eyliil 2021 tarihleri arasinda mavi kod ¢agrisi verilen hastalarin
verileri retrospektif olarak analiz edildi. Bu siiregte 58 olgu i¢in mavi kod ¢agrisi verildi, yas ortalamasi 54.78+21.7
yil olarak bulunmustur. Pandemi servisleri mavi kod ¢agrisi verilen birimler arasinda {ist siralarda yer almaktadir.
Bulgular: Mavi kodlarda uygulanan KPR sonucu 7 hasta (%53) eksitus kabul edilirken, 6 hastada (%47) ritm
saglandiktan sonra yogun bakim iinitesine nakli saglanmistir.
Sonuc: Sonug olarak; en kisa siirede ve egitimli ve tecriibeli bir ekiple uygulanan KPR, insan hayatina gosterilen
Onem ve saygi, yasal sorumluluk ve kaliteli saglik hizmeti sunumu agisindan isabetli ve vazgegilmez bir standarttir.

Anahtar Kelimeler: Hasta Giivenligi, Kalite, Mavi Kod.

Abstract
Objective: Code Blue is the emergency hospital code to ensure that the patient is resuscitated as soon as possible in
case of sudden circulatory and respiratory arrest in hospitals. Code Blue team is the intervention team consisting of
experienced and trained physicians and nurses in (cardiopulmonary resuscitation (CPR) at the hospital.
Materials and Methods: In the study, the data of patients who were given Code Blue call between March 2020 and
September 2021 were analyzed retrospectively.
Results: Code blue call was given to 58 cases in this process, the mean age was found to be 54.784+21.7 years.
Pandemic services are at the top of the units that given the blue code call. As a result of CPR applied in blue codes, 7
patients (53%) were accepted as dead, and 6 patients (47%) were transferred to the intensive care unit after rhythm
was restored.
Conclusion: As a result; CPR, which is applied in the shortest time and with a trained and experienced team, is an
indispensable standard in terms of the importance and respect shown to human life, legal responsibility and quality
health care delivery.

Keywords: Code Blue, Quality, Patient Safety
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1. Giris

Mavi Kod (MK), hastanelerde yasanabilecek ani
dolasim ve solunum durmasi halinde hastaya en kisa
stirede miidahale edilmesini saglamaya yonelik acil
durum hastane kodudur. Kardiyak arrest, diinya
capinda hastane i¢i morbidite ve mortalitede 6nemli
bir yer tutmaktadir

[1]. Hastane ig¢i acil tibbi miidahaleye ihtiya¢ duyan
herkese en kisa siirede miidahale edilmesi hayati
onem tagimaktadir. Mavi kod ekibi hastanede
kardiyopulmoner resiisitasyon (KPR) konusunda
deneyimli ve egitimli uzman hekim ve hemsirelerden
olusan miidahale ekibidir. Genellikle hastane igi
olusturulan bir c¢agr1 sistemi aracilifiyla saglik
caligani tarafindan verilen

mavi kod ile belirlenmis mavi kod ekibinin olay
yerine en kisa siirede ulasip, acil tibbi miidahaleye
ihtiya¢ duyan kisiye gerekli temel yagam desteginin
verilmesi hedeflenmektedir. Mavi kod uygulamasi ilk
olarak ABD’de Kansas Bethany Tip merkezinde
kullanilmaya baglanmistir [2]. Ulkemizde ise
profesyonel anlamda yaygin olarak kullanilmasi 2008
yilinda yirirlige giren “Saglikta Performans ve
Kalite Yonergesi Hizmet Kalite Standartlari” ile
baslamis, 2009 yilinda Saglik Bakanligi’nca yapilan
resmi bir teblig ve 2011 yilinda yayinlanan Hasta ve
Calisan Giivenligi Yonetmeligi’'ne gore hastanelerde
uygulanmasi zorunlu hale getirilmistir [3]. Saglik
Bakanligi’'nca ulusal terminolojinin gelisimi ve
uygulamanin genellesmesi igin “2222” numarali
telefon ile ¢agr1 sisteminin kullanilmasi uygun
goriilmiistiir. Uygulama siirecinde yasam riski
acisindan bir¢ok unsur ve detay oldugundan siiregte
olusabilecek hata ve gecikmeler hasta gilivenligi
yoniinden ciddi risk teskil etmektedir [4]. Bu
¢alismada Mart 2020- Eyliil 2021 tarihleri arasinda
hastanemizde mavi kod c¢agrisi verilen olgularin
retrospektif olarak degerlendirmesi ve mavi kod
anons sisteminin pandemi donemindeki 18 aylik
calisma ve isleyis siirecinin degerlendirilmesi
amaglanmistir.

2. Materyal ve Metot

Calisma MCBU Hafsa Sultan Hastanesi’nde Mart
2020 ile Eylil 2021 tarihleri arasinda verilen tiim
mavi kod c¢agrilarinin retrospektif olarak incelenmesi
ile yapilmigtir. MCBU Tip Fakiiltesi Dekanlig1 Klinik
Aragtirmalar Etik Kurulu tarafindan E-85252386-
050.04.04-178251 sayili etik kurul karar1 ve hastane
bashekimliginin mavi kod kay1t evraklarini kullanma
izni onayi ile yapilmistir. Hastanemizde mavi kod
uygulamasi ¢agri sistemi Mart 2020 tarihi itibariyle
2222 numarali anons aktivasyonu seklinde olmakta
ve pager cihaz araciligiyla ekibe anons
ulastirllmaktadir. Hastane pager cihazinm 2222
numaralt mavi kod anons sisteminin pandemi
donemindeki 18 aylik caligma ve isleyis siirecinin
degerlendirilmesi amaglanmistir.

Calismada hastaneye ait standart mavi kod formu
iizerinde yer alan hasta ad1 soyad, yas, cinsiyet, tarih,
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mavi kodun verilis saati, mavi kodun verildigi birim,
mavi kod ekibinin olay yerine ulagma saati, uygunsuz
¢agr1 durumu, KPR uygulamasi yapilip yapilmadigi,
mavi kod sonucunda hastanin durumu bilgileri
incelemeye alindi. Hastalarin yasi, cinsiyeti, ¢agrinin
verildigi saat, ¢agr1 yapan birim, ekibin olay yerine
ulagma siiresi, ¢agrinin uygunsuz ¢agri olup olmama
durumu arastirildi. Mavi kod bildirim formlarindan
elde edilen bilgiler; olayimn tarihi ve saati, hastanin
yasl, cinsiyeti, cagrinin verildigi birim, c¢agrinin
verildigi saat, ekibin olay yerine ulasma zamani, KPR
uygulanmigsa baglama ve sonlandirma zamani gibi
verileri  igermektedir. Verilen mavi kodlarda
uygunsuz olarak degerlendirilen ¢agrilar da olasi
nedenlerin  arastirilmast  amaciyla  g¢alismadan
cikarilmamistir. Istatistiksel analiz icin; veriler
Microsoft Excel dosyasma kaydedilmis olup SPSS
(Statistical Package for Social Science) 23.0 paket
programinda analiz edilerek istatistikler tanimlayici
istatistik olarak belirlenmistir. Siklik gosteren veriler
say1 (n) ve ylizde (%) ile gosterildi.

3. Bulgular ve Tartisma

3.1.Bulgular

Bu calismada Mart 2020 ve Eyliil 2021 tarihleri
arasinda retrospektif incelemeyle toplam 58 adet
“mavi kod” anonsu ile karsilasildi. Cagri verilen mavi
kodlarin yas ortalamasi 54.78+21,7 yil olarak
belirlendi. Hastalarin yas dagilimlari incelendiginde
ise en diisiik yas 16, en yiiksek yas 98 olarak bulundu.
Erkeklerin yas ortalamasi 55.68+21,83 iken,
kadinlarin yas ortalamast 53.83+£22,15 olarak
bulunmustur. Kayit altina alinan verilere dayanarak
hastalarin cinsiyetlerine gore sayilar1 29 kadin hasta
(%50) ve 29 erkek hasta (%50) olarak esit say1

bulundu.  Demografik  veriler  Tablo 1°de
Ozetlenmistir.
Tablo 1. Hastalarin demografik verileri

Olgular Kadin Erkek

Say1 (n) (%) 29 (%50) 29 (%50)

Yas ortalamasi (y1l) 53.83+22.15 | 55.68+21.83

Verilen mavi kodlarm 44’{iniin (%76) uygunsuz mavi
kod, 14’linlin (%24) ger¢ek mavi kod oldugu tespit
edilmistir. Mavi kod sistemine ulagsan ¢agrilarin 9’u
polikliniklerden (%15,5), 8’i dahiliye ve 1. basamak
dahiliye yogun bakim iinitesinden (%13,7) , 7’si
(%12) onkoloji servisi ve 7’si (%12) pandemi
servislerinden, 6 tanesi diyaliz iinitesinden (%10), 5
tanesi  manyetik  rezonans  (MR)-bilgisayarh
tomografi (BT)-girisimsel radyoloji birimlerinden
(%8,6), 3 tanesi pediatriden (%5,1), 2 tanesi néroloji-
inme {initesinden, ortopedi ve kan alma biriminden
(%3,4), birer tane de radyasyon onkolojisi, beyin
cerrahi servisi, patoloji, niikleer tip, tiroloji, gogiis



Tablo 2. Mavi kod ¢agrisi yapan birimler ve sayilari

Poliklinikler 9 (%15,5) | Ortopedi 2 (%3,4)
Dahiliye-Dahiliye Y.B.U. 8 (%13.7) | Radyasyon Onkolojisi 1(%1,7)
Onkoloji 7(%12) | Norosirurji 1 (%1,7)
Pandemi Servisleri 7(%12) | patoloji 1(%1,7)
Diyaliz Unitesi 6 (%10) | Niikleer Tip 1(%1,7)
Radyoloji (MR-BT-Girisimsel Radyoloji) 5 (%8,6) | (yroloji 1(%1,7)
Pediatri 380650 Goglis-Kalp Damar Cerrahi 1(%1,7)
Néroloji-Inme Unitesi 2(%34) | Gsgiis Hastaliklart 1(%1,7)
Laboratuar- Kan alma 2 (%3,4)

hastaliklar1 ve gogiis-kalp damar cerrahi kliniginden
(%1,7) verilmistir (Tablo 2).

Mavi kod ¢agrisinin baslatilmasi ile mavi kod ekibinin
olay yerine ulagsmast ve mavi kod c¢agrisinin
sonlandirilmas1 arasinda gecen zaman, ekibin olay
yerine ulasim siiresi olarak degerlendirildi. Mavi kod
cagrist baglatildiktan sonra mavi kod ekibinin olay
yerine ulagma siiresi 0-3 dakika, 3-5 dakika ve 5
dakikadan fazla olmak iizere 3 grupta incelendi. 33
mavi kod c¢agrisinda (%56,8) mavi kod ekipleri olay
yerine 0-3 dakika arasinda ulasirken, 23 ¢agrida
(%39,6) ekip olay yerine 3-5 dakikada ulasmustir.
Yalnizca 2 mavi kod ¢agrisinda (%3,4) ekipler 5
dakikadan uzun siirede olay yerine ulagtigi tespit
edilmistir. Ortalama ulasim zamam 4.2 dakikadir
(Tablo 3).

Tablo 3. Mavi Kod Ekibinin Olay Yerine Ulagma Siiresi

Siire Say1

0-3 Dakika 33 (%56,8)
3-5 Dakika 23 (%39,6)
>5 Dakika 2 (%3,4)

Mavi kod cagrisinin baglatilma zamanlari olarak mesai
ici (08:00-16:00) ve mesai dis1 (16:00-08:00) olarak 2
grupta incelendi. Toplam 37 ¢agri (%63) mesai iginde,
21 ¢agr1 (%37) mesai diginda baglatilmigtir (Tablo 4).

Tablo 4. Mavi
zamanlari
Mesai i¢i (08:00-16:00)

Mesai dis1 (16:00-08:00)

kod c¢agrisinin baglatilma

%63 (n=37)
%37 (n=21)

Gergek anlamda mavi kod c¢agr1 kriterine uyan 14 adet
cagrida uygulanan KPR sonucu 8 hasta (%57) eksitus,
6 hasta (%43) spontan dolagim geri dondiiriildiikten
sonra yogun bakim iinitesine nakli saglanmistir.
3.2.Tartisma
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Hastanelerde mavi kod uygulamasinin hasta giivenligi
ve yasam riski acisindan onemli bir standart oldugu
bilinmektedir. Tiirkiye genelinde ¢esitli hastanelerden
180 kisinin katildigi bir anket caligmasina gore,
hastanelerin %97,6’sinda hastane i¢i arrestler i¢in mavi
kod (2222) sistemi mevcuttur. Ancak bu sistemin
%71,9 oraninda aktiflendigi belirlenmistir [5]. Mavi
kod hastanelerin kaliteli saglik hizmeti sunumunda
onemli bir olgiittiir [6]. Tiirkiye’de yapilan baska bir
calismanin sonucuna goére hastane ici arrest gelismesi
halinde “2222” numara aranarak ¢agri ve arama yapilan
yerin bilgisi tiim mavi kod ekip iiyelerinin ¢agri
cihazna iletildigi bildirilmistir [7].

Mavi kod ¢agrisinin baglatilmasi ile ekibin olay yerine
ulasma siiresi arasinda gegen siire onemlidir. Cooper’in
yapmis oldugu ¢alismada 3 dakikadan Once
resiisitasyonu baslayan hastalarda resiisitasyon basarist
%44,5 olarak bulunurken 3 dakikay1 asan siirelerde bu
oran %19,5’e diistiigii belirtilmistir [8]. Oziitiirk ve ark.
tarafindan 2014 yilinda yapilan bir calismada mavi kod
cagrisina ortalama ulagma siiresi 1:10 dakika, Koltka ve
ark. tarafindan 2008’de yapilan ¢aligmada ortalama
ulasma siiresi 4:02 dakika, Canural ve ark. tarafindan
2009 yilinda yapilan ¢aligmada ortalama ulagma siiresi
8 dakika, Bal ve ark. tarafindan 2010 yilinda yapilan
calismada ortalama ulasma siiresi 2:17 dakika, Mehel
ve ark. 2010 yilinda yaptiklari ¢alismada ortalama
ulasim siiresi 1:34 dakika olarak bulunmustur
[4,6,9,10,11]. Bizim ¢alismamizda, mavi kod
cagrisinda %56,8 oraninda mavi kod ekipleri olay
yerine 0-3 dakika arasinda ulagirken, mavi kod ekibinin
tiim hastalara ulasim siiresi 4:02 dakika olmasi
nedeniyle, hedeflenen 0-3 dakika standarti agisindan
basarisizlik olarak degerlendirilmistir. Hastane ig¢inde
baglanan bu yeni ¢agr sistemine adaptasyon siireci ve
kullanicilarin aksakliklara ¢éziim bulmak i¢in buldugu
farkli yontemlerin yagsanmasi bu basarisizligin
nedenlerinden sayilabilir. Zaman igerisinde yeni
sistemin 1iyilestirilmesi, kurum i¢i egitimlerin
yaygmlastirilmast ~ ve  kullanicilarin =~ zamanla
uygulamay1 benimsemesi ile hedeflenen siirelere
basariyla ulasilacagi ongoriilmektedir.



Ileri yas ile hayatta kalma oranmin azalmasi
literatiirdeki birgok ¢aligmada gosterilmistir [12].
Farkli ¢aligmalarda 80 yas ve iizeri hastalarda geng
olanlara gore anlamli derecede daha diisiik sag kalim
orani bulunmustur [13,14]. Bizim ¢aligmamizda da en
yiiksek yasin 98 oldugu belirlendi.

Mavi kodlarmm %47’sinde (6 hasta) hastalarin ileri
yasam destegi ile spontan dolasimi dondiiriildiikten
sonra yogun bakim {initelerine transfer edilmis olmasi
tek basina mavi kod uygulamasinin basarisini gosterir.
Kardiyak arrest sonrasi sag kalim, hastanin erken
taninmasi, erken miidahale edilmesi ve ileri yasam
desteginin en erken siiregte saglanmasi ile yakindan
iliskilidir. Gegtigimiz yillarda kardiyak arrest sonrasi
sag kalimda belirgin bir artig goriilmiistiir [15]. Ancak
hastanin miidahale sonrasi takibinde yasanan zorluklar
ve kayitlarin tutulmasinda yasanan eksiklikler uzun
donemdeki sonuglar hakkinda yeterli veri elde
edilmesinin 6niindeki en biiyiik engeldir.
Calismamizda mavi kod ¢agrisinin en ¢ok yapildigi yer
poliklinikler olmustur. Bu da hastanemiz i¢in mesai
saatleri icerisindeki mavi kod organizasyonunun
sanilanin aksine en az mesai saatleri disindaki mavi kod
organizasyonu kadar oOnemli oldugunu ortaya
koymaktadir. Murat ve ark. ¢aligmasinda mavi kod
cagrisinin en ¢ok yapildigi zaman dilimi 22:00-23:00
saatleri oldugu belirlenmistir [16]. Klinik branglar
arasinda ise en c¢ok dahiliye kliniginden mavi kod
cagrist baslatildigr tespit edilmistir. Bu da 6zellikle
yasli popiilasyonda hastaneye yatis endikasyonu konan
ve yatirilarak takip edilen hastalarin diger kliniklere
gore ¢ok daha  riskli = smifta  oldugunu
diistindiirmektedir.

COVID-19 pandemisi 2020 mart ayinda iilkemizde
bagladi. Bu siirecte pandemi servislerinden 7 hasta i¢in
mavi kod c¢agrist baslatilmasi ile iist siralardadir.
COVID-19 pandemisi, tim diinyada yikici sonuglara
yol agan pnomoni vakalar ile solunum yetmezligine
yol agmaktadir. Bu hastalarda gergeklesebilen
solunumsal veya kardiyak arrest tablolar1 ile verilen
mavi kodlar da bizim galismamaizda oldugu gibi
paraleldir. Tiim bunlar COVID-19 pndmonisinin
yikiciligini tekrar gozler dniine sermistir.

Ozellikle diyaliz ve giiniibirlik radyografik islemler
(MR-BT) i¢in hastaneye bagvuran 5 hastada mavi kod
cagrist baslatilmis olmast dikkat g¢ekmektedir.
Gtlintibirlik islemler i¢in yatis verilen birimler agisindan
da bu durum dikkate deger olarak bulunmustur. Mavi
kod organizasyonunda bu gibi yerlerde ¢alisan saglik
calisanlarinin gerekli egitimleri almasi gerektigi ve

gerekli bilince sahip olmalar1 gerekliligi
vurgulanmistir.
Mavi kod uygulamalarmin arastirildigr  birgok

calismada bu ¢agrilarin biiyiik gogunlugunun arrest dig1
cagrilarin olusturdugu belirlenmistir [7,12]
Calismamizda verilen 58 mavi kodun 44’4 (%76)
uygunsuz mavi kod olarak tespit edilmistir. Sonradan
uygunsuz oldugu tespit edilen bu formlar ¢alismadan
¢ikarilmamis ve degerlendirilmeye alinmistir. Malatya
Devlet Hastanesi’nde yapilan bir ¢alismada yanlis ¢agri
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orani %10, Arnavutkdy Devlet Hastanesi’nde yanlis
cagri oran1 %18 ve Carsamba Devlet Hastanesi’nde
yanlis c¢agri orami %4 olarak bildirilmigtir [9].
Calismamizdaki uygunsuz mavi kod olarak belirlenen
¢agrilarin orani literatiiriin ¢ok iizerinde saptanmustir.
Bunun nedenleri arasinda, 2222 kod aktivasyonlu mavi
kod pager sisteminin hastanede yeni aktiflenmis olmasi
ve hastanede calisan ekibin bu konudaki deneyim
eksikligi oldugunu diistinmekteyiz.

Mavi kod uygulamasinda c¢agrinin egitimsiz ve
bilingsiz kigiler tarafindan baglatilmasi, teknik sorunlar
ve hastanenin altyapisindaki bazi eksiklikler nedeniyle
uygunsuz c¢agrilara sik rastlanmaktadir. Bu sistemin
ideal sekilde c¢aligmasi ve kritik hastalara en erken
stirede miidahale edilmesi amaciyla uygunsuz gagri
sayisin1 azaltmak ¢ok Onemlidir. Hastanelerde yil
icinde dnceden belirlenmis zamanlarda konu hakkinda
yeterliligi olan egitimciler tarafindan egitim programi
diizenlenmesi ve uygulanmasi ile yukarida bahsedilen
uygunsuz mavi kod c¢agrilarmin azaltilabilecegi
diiginilmektedir [17]. Hastanemizde siire¢ igerisinde
yasanan aksakliklar ve geribildirimler sonucu egitim
plan1  olusturulmus ve uygulanmustir. Ilerleyen
caligmalarda elde edilecek verilerin, bu ¢alismamizda
gbzler Oniine serdigimiz verilerin, hastane igi
egitimlerin uygulanmasi ve mavi kod
organizasyonunun yillar i¢cinde edindigi tecriibeler ile
yerini alacagini dngérmekteyiz.

Bu ¢aligmanin kisitliliklari; dahil edilen hasta sayisinin
az olmasi ve formlarin ideal sekilde mavi kod
uygulayicilari tarafindan doldurulmamis olmasidir.

Bu ¢aligma verilerinin 15181 altinda;

Kurum i¢i mavi koda ulasma siiresi 4:20 dakika olarak
bulunmus olup bu siirenin onerilen siire olan 3 dakika
altina cekilmesi i¢in gerekli ekip organizasyonunun
diizenlenmesi gerekmektedir.

Mavi Kod ekiplerinin olay esnasinda yapilanlari
eksiksiz bir sekilde kayit altina almasi ileri ¢alismalar
ve kalite standartlart agisindan O6nemli oldugunu
vurgulamak isteriz.

Calismada ¢ok yiiksek oranda uygunsuz mavi kod
verildigi gosterilmis olup kurum i¢i egitimler ile bu
oranin  azaltilmas:  gerekliligini  gdzler Oniine
sermektedir.

Mavi kod sonucu KPR yapilan olgularin %47’sinde
hastalarin KPR’ye yanit verdikleri ve yogun bakim
iinitelerine transfer edilmeleri mavi kodun 6nemini bir
kez daha vurgulamaktadir.

Cagrilarin en ¢ok polikliniklerden ve en ¢ok mesai igi
saatlerde verilmis olmasi bizlere mavi kod hizmetinin
7/24 gerekliligini ve ekiplerin organizasyonunun
kesintisiz ~ olarak  devam  etmesi  gerektigini
gostermektedir.

Mavi Kod gorevlileri i¢in de belirli araliklarla egitim ve
sertifika programi diizenlenmesi ve KPR konusunda
yetkin kisilerce mavi kodlara miidahale edilmesi
gerekmektedir.

4. Sonug



10.

11.

12.

13.

14.

Mavi kod verileri hastanelerin kalite
degerlendirilmesinde bir standart halini almistir. Sonug
olarak; mavi kod organizasyonu, hastane igerisinde
ileri yasam destegine ihtiya¢ duyan hastalarin sag
kalim1 i¢in son derece kritik 6neme sahiptir. En kisa
siirede ve egitimli ve tecriibeli bir ekiple uygulanan
KPR, insan hayatina gosterilen dnem ve saygi, yasal
sorumluluk ve kaliteli saglik hizmeti sunumu agisindan
onemli ve vazgegilmez bir standarttir [12].
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Giris ve Amac: Non-invaziv yontemle parmaktan oksijen saturasyonu takibi, acil servis ve peroperatif donemde
yapilmasi gereken Onemli bir hasta takip yontemidir. Tirnak cilasinin mevcut olmas: genellikle istenmeyen bir
durumdur. Bu ¢alisma, tirnak cilasinin periferik oksijen saturasyonu ve perfiizyon indeksi iizerindeki etkisi
degerlendirmek iizere planlandi.
Gerec ve Yontemler: Bu calisma 3. Basamak Universite Hastanesi Acil servisinde sigara igmeyen, 18 yas ve iizeri
olan 80 saglikl1 goniillii izerinde prospektif olarak yapildi. Oksijen saturasyonunu en ¢ok etkileyen, spektrofotometre
absorbansi en biiylik farki gosteren koyu mavi tirnak cilasi siiriilerek parmak probe ve perfiizyon indeks cihazindaki
oksijen saturasyon degeri ve perfiizyon indeks degeri 6l¢iiliip kaydedildi.
Bulgular: Probe ile bakilan ojesiz grubun ortalama SPO2 diizeyi, ojeli gruptan ortalama 1,48 birim yiiksekti. PI ile
bakilan SPO2 diizeyi 1,18 birim daha yiiksek saptandi. Ojesiz grubun ortalama PI diizeyi, ojeli gruptan ortalama 0,51
birim daha diisiik olarak saptandi (p<0,01).
Sonug¢: Parmak prob ve perflizyon indeksi cihazlar ile yapilan saturasyon olgiimlerinde, iki cihazin
birbirine {istiin olmadig1; ancak ojesiz yapilan saturasyon dl¢limlerinde istatistiksel olarak anlamli sonuglar
elde edildigi

Anahtar Kelimeler: Acil Servis, Oje, Oksijen Saturasyonu, Perfiizyon indeks, Prob

Abstract
Objective: Finger oxygen saturation monitoring with a non-invasive method is an important patient follow-up method
thats hould be performed in the emergency room and peroperative period. The presence of nail polish is generally
undesirable. This study was planned to evaluate the effect of nail polish on peripheral oxygen saturation and perfusion
index.
Materials and Methods: This study was conducted prospectively on 80 non-smoking healthy volunteers, aged 18
years and over in the 3rd Level University Hospital Emergency Department. Oxygen saturation value and perfusion
index value in finger probe and perfusion index device were measured and recorded by applying dark blue nail polish,
which affects oxygen saturation the most and shows the greatest difference in spectrophotometer absorbance.
Results: The mean SPO2 level of the nail polish-free group with the probe was 1.48 units higher than the nail polish
group. SPO2 level measured with Pl was 1.18 units higher. The mean Pl level of the nail polish-free group was 0.51
units lower than the group with nail polish. (p<0.01).
Conclusion: In saturation measurements made with finger probe and perfusion index devices, the two devices were
not superior to each other; however, it is seen that statistically significant results were obtained in saturation
measurements made without nail polish. It has been determined that nail polish causes the saturation rate to be lower.

Key words: Emergency service; Nail polish; Oxygen saturation; Perfussion Index; Probe.
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Hipoksemi, kandaki oksijen saturasyonunun diisiik
olma durumudur.

Oksijen saturasyonu (SPO2) acil servise solunum
sikintisi ile bagvuran hastalarda ve kritik hastalarin
tan1 ve tedavisinde yol gosterici Onemli bir
parametredir.

Parmak ucu problart (pulse oksimetre), hastalarin
oksijen durumunu gostermek icin kullanilan etkili

klinik araclardir. Ancak bu aletler oksijen
saturasyonunu  gosterirken  hareket, titreme,
vazokonstriksiyon, septik sok, hipotermi,

hemoglobinopati, tirnak cilasi ve protez tirnak gibi
gesitli durumlardan etkilenme gosterebilirler [1,2].
Son yillarda doku oksijenlenmesini gdsteren
periferik perfiizyon indeksi (PI) kullaniminin
artmas1 ile pulse oksimetre cihazina ait bu
kisithiliklarin =~ Oniine  gecilmeye  galistlmistir.
Periferik perfiizyon indeksi (PI), kritik hastalarda
doku perfiizyonunu gostermede kullanilan non-
invaziv, kolay, tekrarlanabilen ve hizli bir yontem
olmasi nedeniyle popiilerlik kazanmistir[3]. Yapilan
calismalarda PI’'nin rutin kullanimdaki pulse
oksimetrelere gore daha dogru, daha hizhi ve
gilivenilir saturasyon gostergesi oldugu ifade
edilmektedir [1,4,5].PI uygulanan bélgedeki anlik ve
belirli bir zaman araligina ait dokunun perfiizyon
durumunu gosterir. PI degeri, % 0.02(¢ok zay1f)- %
20 (kuvvetli) arasinda degisir [6].

Acil hasta yonetiminde, hastada var olan tirnak
cilasmin oksijen saturasyon oOlgiimiine etkisi olup
olmadig1 bir¢ok klinik ¢aligmada arastirilmigtir [2].
Twnak cilasinin pulse oksimetre dogrulugunu
etkiledigine dair genel bir kan1 vardir. Bu yiizden
kritik hastalarin  oksijen saturasyonunu dogru
belirlemek icin tirnak cilas1 ¢ikarma islemi yapilir
[7]. Bu islem acil servislerde kritik hasta
yaklagiminda zorluklara neden olmaktadir.

Biz aragtirmamiz ile oksijen saturasyonunu non-
invaziv olarak gosteren parmak prob ve perfiizyon
indeks cihaz1 ile 6lgiip, tirnak cilasinin oksijen
saturasyonu ve doku perfiizyonu iizerindeki etkisini
degerlendirmek ve iki cihazin birbirine olabilecek
iistiinliiklerini degerlendirmek istedik.

2. Materyal ve Metot

Calisma 3. basamak Universite Hastanesi Acil Tip
Klinigine bagvuran Kasim 2021- Aralik 2021
tarihleri arasinda sigara igmeyen, 18 yas ve iizeri
olan 80 saglikli goniillii izerinde prospektif olarak
yapildi. Calisma ile ilgili etik kurul onay1 alind1 (Etik
Kurul Bagkanligi’'nin  24.11.2021 tarih ve
20.478.486/1014 say1l1 karari).

Bilinen vaskiiler hastalig1 olan (Buerger hastaligi,
periferik arter hastaligi, vb.), travma nedeniyle
basvuran, 18 yas alti olan, COVID-19 PCR
pozitifligi olan hastalar ve sigara kullanimi olanlar
caligma dig1 birakildi.

Parmak ucu saturasyon Olglimii ig¢in Microlife
parmak tipi pulse oksimetre cihazi, Perfiizyon
indeksi Oletimii igin non-invaziv
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karboksihemoglobin dlgen Masimo Radikal 7 pulse
oksimetre cihazi (Masimo Corporation, Irvine, CA)
kullanildz.

Perfiizyon ve pulse oksimetre 6l¢iimleri dominant el
orta parmagindan, hastanin eli kalp seviyesinde
olacak sekilde ve oda sicakliginda 6l¢iim yapildi. ik
olarak tirnak cilast olmadan parmak probe ve
perfiizyon indeks cihazindaki oksijen saturasyon

degeri ve perfiizyon indeks degeri Olgiiliip
kaydedildi. Sonrasinda dominant el orta parmaga
literatiir taramalari sonrasinda oksijen

saturasyonunu en ¢ok etkileyen, spektrofotometre
absorbansi en biiyiik farki gosteren koyu mavi tirnak
cilast uygulandi [2]. Tirnak cilasinin kurumasini
takiben parmak probe ve perflizyon indeks
cihazindaki oksijen saturasyon degeri ve perfiizyon
indeks degeri Olciiliip kaydedildi. Sonuclar
istatistiksel olarak degerlendirilerek perfiizyon
indeksinin klinik yarari ve tirnak cilasimin oksijen
saturasyonu Ttzerindeki etikisi degerlendirilmeye
calisildi. Istatistiksel analizler i¢in NCSS (Number
Cruncher Statistical System) Statistical Software
(Utah, USA) programi kullanildi. Calisma verileri
degerlendirilirken tanimlayici istatistiksel
metodlarin (Ortalama, Standart sapma, medyan,
siklik, oran) yani sira degiskenlerin normal dagilima
uygunluklarinda Shapiro Wilk test ve box plot
grafikler kullanildi. Normal dagilim gosteren
degiskenlerin grup i¢i karsilagtirmalarinda Paired
sample t test, normal dagilim gostermeyen
parametrelerin grup i¢i karsilagtirmalarinda ise
Wilcoxon isaret test kullanildi. Anlamlilik p<0.05
diizeyinde degerlendirildi.

3. Bulgular ve Tartisma

3.1.Bulgular

Calismaya dahil edilen olgularin yaglart 19 ile 50
arasinda degismekte olup ortalamasi1 31.75+7,48 dir.
Erkek ve kadm sayilari %50 (n=40) oraninda
dagilim gostermektedir (Tablo 1).

Tablo 1. Tanimlayici 6zelliklere iliskin bilgiler

Min-Maks | Ort+SS
Yas (yil) 19-50 31.75+7.48
n %
Cinsiyet
Kadm 40 50.0%
Erkek 40 50.0%

Incelemeye alinan 80 olguda SPO2 olgiimleri
parmak probe ve Masimo Radikal 7 pulse oksimetre
cihazi ile karsilastirildi. Probe ile bakilan SPO2
Olctimlerinde ojesiz ve ojeli Olglimler arasinda
istatistiksel olarak anlamli farklilik saptanmistir
(p<0,01); Ojesiz grubun ortalama SPO2 diizeyi ojeli
gruptan ortalama 1,48 birim daha yiiksektir. PI ile




bakilan SPO2 o6lglimlerinde de ojesiz ve ojeli
Olglimler arasinda istatistiksel olarak anlamli
farklilik  saptanmistir  (p<0,01); Ojesiz grubun
ortalama SPO2 diizeyi ojeli gruptan ortalama 1,18
birim daha yiiksektir.

Tablo 2: iki Grup Arasindaki SPO2 Degerlendirmeleri

Ojesiz grupta, parmak probe ve PI ile bakilan SPO2
Ol¢imleri arasinda istatistiksel olarak anlamli
farklilik saptanmamistir (p>0,05). Ojeli grupta da,
probe ve PI ile bakilan SPO2 &lglimleri arasinda
istatistiksel olarak anlamli farklilik saptanmamugtir
(p>0,05) (Tablo 2) (Sekil 1).

Ort+SS Median (Min- p
Max)
PROBE SPO2 OJESIZ 98,7+0,8 99,0 (97-100) 0,001**
OJELI 97,3+1,3 97,0 (95-100)
P1 SPO2 OJESIZ 98,7+0,9 99,0 (97-100) 0,001**
OJELI 97,5+1,3 98,0 (94-100)
OJESIZ PROBE SPO2 98,7+0,8 99,0 (97-100) 0,660
P1 SPO2 98,7+0,9 99,0 (97-100)
OJELI PROBE SPO2 97,3%1,3 97,0 (95-100) 0,133
P1 SPO2 97,5+1,3 98,0 (94-100)
Paired Samplest-Test **p<0,01
3.2.Tartisma
102 Kritik hastalarin ilk degerlendirmesinde, tedavi ve
100 aciliyet seklinin  belirlenmesinde oksijen
S 98 saturasyonunun énemi biiyiiktiir. Gerek acil cerrahi
+ 96 L . . .
£ oa ihtiyaci olan gerekse de yasamsal fonksiyon izlemi
92 icin monitarizasyon gereken hastalarda oksijen
90 saturasyonu takibi kullanilir.
R e I o e I |
> m o w2 2|8 2
U glY glw wnn|lwn o
o o HoFy o= 104
Q Q
o (=
(= (=9
PROBE |PI SPO2 | QJESIZ | OQJELI i
SPO2
Sekil 1. SPO2 Slgiimleri dagilimi E 9
Ojesiz  ve ojeli tirnakta PI  degerlerini g,

karsilagtirdigimizda iki grup arasinda istatistiksel
olarak anlamli farklilik saptanmistir(p<<0,01). Ojesiz
grubun ortalama PI diizeyi ojeli gruptan ortalama
0,51 birim daha disiiktiir (Tablo 3) (Sekil 2).

Tablo 3. PI 6lglimleri degerlendirilmesi

Median (Min-p
Ort+=SD |[Max)
OJESIZPI 3,6+2,0 [3,3(0,7-7,4) 0,002**
OJELI PI 41£2,1  [4,3(1,1-9,1)

Wilcoxon Signed Rank test
**p<(0,05
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QUEHI B

Sekil 2. PI 6l¢timleri dagilim1

Doku oksijenlenmesi ve oksijen saturasyonunu
noninvaziv olarak gosteren parmak ucu problari
(pulse oksimetre) ve PI cihazi hastanin SPO2
degerini takip etmede siklikla kullanilan iki cihazdir.
Bu iki cihazda noninvaziv, kolay ve hizli dl¢iim



yapabilen cihazlardir. Ancak son yillarda yapilan
calismalar ile parmak problarin hareket, titreme,
vazokonstriksiyon, septik sok ve hipotermi gibi
¢esitli nedenlerle etkilenmelerinin 6niine gegen PI
cihazinin kullaniminin arttig1 gosterilmistir [1,4,5].

Acil servise bagvurusunda, acil cerrahi endikasyonu
koyulan hastalarin operasyon sirasi ve sonrast yogun
bakim takibi i¢in tirnaklarinda var olan ojenin
cikartilmasi hastanin parmaktan oksijen saturasyon
takibi icin Onerilen bir durumdur. Ojenin, hastanin
pulse oksimetre degerini diislirecegine dair
literatiirde ¢aligmalar mevcuttur [8,9]. Bu durumun
aksine, ojenin saturasyon sonuglarini etkilemedigini
gosteren literatiirde karsit goriis yazilart da
mevcuttur [10]. Bizde saglkli goniilliler ile
yaptigimiz ¢alismamizda parmak probe ve PI ile
bakilan SPO2 6l¢iimlerinde ojesiz ve ojeli 6lgiimler
arasinda istatistiksel olarak anlamli farklilik
saptadik. Ancak parmak probe ojesiz grubun
ortalama SPO2 diizeyi ojeli gruptan ortalama 1,48
birim daha yiiksek olarak saptarken, PI cihazi ojesiz
grubun ortalama SPO2 diizeyi ojeli gruptan ortalama
1,18 birim daha yiiksek olarak 6lgmiistiir. Bu da PI
cihazinn SPO2 diizeyini belirlemede ojeden
etkilenmesinin parmak proba gore daha az oldugunu
gostermektedir. Buna ragmen ojeli ve ojesiz grupta

oksijen saturasyon Ol¢me iizerine iki cihazin
birbirlerine istatistiksel olarak ustlinligi
saptanmamigtir.

Doku oksijenlenmesini bize gosteren PI degerinin
ojeli ve ojesiz parmakta istatistiksel olarak anlamli
oldugu ve ojesiz PI’in 0.51birim diizeyinde daha
diisiik oldugu saptanmistir. Bunun nedeninin ojenin
tirnak iizerindeki 1sitici ya da kimyasal etkisinden
olabilecegi diisinilmiis ancak bununla ilgili
literatiirde bir ¢aligmaya rastlanilmamistir.
Arastirmanin Sinirliliklar

Calisma saglikli goniillillerde ve dig ortam 1sist
dikkate alinmadan yapilmustir.

4. Sonug

Sonug olarak; parmak prob ve perfiizyon indeksi
cihazlar ile yapilan saturasyon olgiimlerinde, iki
cihazin birbirine {stiin olmadigi; ancak ojesiz
yapilan saturasyon dl¢limlerinde istatistiksel olarak
anlamli sonuglar elde edildigi goriilmektedir.
Ojenin,  saturasyon  oranint  daha  disik
gosterilmesine neden oldugu tespit edilmistir.
Glintimiizde yapay tirnak, kalici oje uygulamalar1 ve
yasanillan bdlgeye gore ele ve tirnaga kima
uygulamalar1 oldukga siktir. Bu durumlara istinaden
tirnak {izerine yapilan uygulamalar ile oksijen
saturasyonun etkilenebilecegi klinisyenler
tarafindan dikkate alinmalidir.
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Giris ve Amac: Yasl baslangich romatoid artritli (YBRA) hastalar1, geng baslangicli romatoid artritli (GBRA)
hastalar ile sosyodemografik, klinik, radyolojik ve tedavi yanitlart agisindan karsilagtirmaktir.
Gere¢ ve Yontemler: 2010 American College of Rheumatology-Rheumatoid Arthritis (ACR-RA) siniflama
kriterlerini karsilayan 422 romatoid artrit (RA) hastas1 geriye doniik olarak degerlendirildi. Hastalik semptomlariin
baslangi¢ yagi>60 olan hastalar YBRA, <60 olanlar GBRA olarak kabul edildi. Sosyodemografik 6zellikler, komorbid
hastaliklar, laboratuvar degerleri, eklem tutulum paternleri, eslik eden eklem dis1 bulgular, radyolojik skorlar ve tan1
aninda 1987 ACR-RA simiflama kriterlerini karsilayan hasta sayist belirlendi. Steroid ve hastalik modifiye edici
antiromatizmal ilaglarin (HMEAT) dozlar1 kaydedildi. HMEAI tedavisinin baslangicinda ve 3. ayinda hastalik aktivite
skoru (DAS28-ESR) incelendi.
Bulgular: YBRA siklig1 %8.3 idi. YBRA’li hastalarda romatoid faktor pozitiflik sikligi (%82.9), komorbid hastalik
siklig1 (%77.1) ve eritrosit sedimantasyon hizi ortalama degeri (62.0+25.21 mm/saat) GBRA’li hastalardan anlamli
derecede yiiksekti (sirastyla %55,%19.9 ve 33.97+£19.48)(p<0.05). YBRA'I1 hastalar ile GBRA'll hastalar arasinda;
baglangic DAS-28-ESR degerleri, C-reaktif protein ortalama degerleri, SENS medyan degeri, anti-siklik sitriiline
peptid pozitiflik sikligi, eklem tutulum patern sikliklar, 1987 ACR-RA smiflandirma kriterlerini karsilayan hasta
siklig1 ve steroid ile HMEAI kullanim siklig1 agisindan anlamli farklilik yoktu (p>0.05). Yine YBRA ve GBRA'l
hastalar arasinda tedavinin 3. ayinda 6lgiilen DAS28-ESR degerleri ve kullanilan steroid dozlari agisindan farklilik
yoktu (p>0.05).
Sonuc¢: YBRA ve GBRA'I1 hastalarda hastalik aktivite skorlar1 ve radyografik skorlar basta olmak tizere birgok klinik
ve laboratuvar bulgu arasinda farklilik yoktur.

Anahtar Kelimeler: Ge¢ Baslangi¢li Romatoid Artrit, Yash Baglangicli Romatoid artrit.
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Abstract
Objectives: To compare elderly-onset rheumatoid arthritis(EORA) patients with younger-onset rheumatoid
arthritisCY ORA) patients in terms of sociodemographic, clinical and radiological features, and treatment responses.
Materials and Methods: 422 rheumatoid arthritis(RA) patients were evaluated retrospectively. Patients with the age
of onset of disease symptoms >60 were considered EORA, and those <60 were considered YORA. Sociodemographic
characteristics, co-morbid diseases, laboratory values, joint involvement patterns, accompanying extra-articular
findings, Simple Erosion Narrowing radiological scores(SENS) and the number of patients meeting the 1987
American College of Rheumatology-Rheumatoid Arthritis(]ACR-RA) classification criteria at the time of diagnosis
were evaluated. The doses of steroids and disease-modifying anti-rheumatic drugs(DMARDs) were recorded. Disease
activity score with erythrocyte sedimentation rate(DAS28-ESR) at the beginning and 3rd month of DMARDs
treatment were recorded.
Results: The frequency of EORA was 8.3%.The frequency of rheumatoid factor positivity(82.9%), co-morbid disease
frequency (77.1%) and the mean value of erythrocyte sedimentation rate (62.0+25.21 mm/h) seen in patients with
EORA were significantly higher than patients with YORA(55%,%19.9 and 33.97+19.48, respectively) (p<0.05).There
was no significant difference between patients with EORA and patients with YORA in terms of the baseline DAS-28-
ESR and C-reactive protein mean values, SENS median value, frequency of positive anti-cyclic citrullinated peptide,
joint involvement frequency, frequency of meeting 1987 ACR-RA classification criteria, and frequency of steroid and
DMARDs usage(p>0.05).There was no difference between the patients with EORA and YORA in terms of DAS28-
ESR values measured at the 3™ month of treatment and steroid doses used(p>0.05).
Conclusion: There is no difference in many clinical and laboratory findings, especially disease activity scores and
radiographic scores, in patients with EORA and YORA.

Key words: Elderly-Onset Rheumatoid Arthritis, Younger-Onset Rheumatoid Arthritis.

1. Introduction of 422 patients with written consent were
Although there are no clinical findings, rheumatoid retrospectively investigated. Those at the age of onset
arthritis (RA) is a disease in which subclinical of disease symptoms >60 were considered as EORA,
inflammation continues [1]. The prevalence of RA is and those <60 were considered as YORA [6]. Socio
known to be between 0.5 and 1% in the United States demographic data such as age (years), gender, the time
and northern European countries [2, 3]. Although RA elapsed between the onset of disease symptoms and the
can be diagnosed in all age groups and in all ethnic time of diagnosis (months), co morbid diseases
populations, it has an increasing prevalence with (hypertension, diabetes mellitus, cardiovascular
increasing age, and this frequency rises to 2% in the diseases, thyroid diseases, renal diseases, etc.) and C-
geriatric population [4]. reactive  protein (CRP) (mg/L), erythrocyte
The terminology is unclear; however, patients with RA sedimentation rate (ESR) (mm/hr.), rheumatoid factor
whose clinical symptoms begin after age 60 or 65 are (RF, 1U/ml) and anti-cyclic citrullinated peptide (anti-
considered elderly-onset RA (EORA) [5, 6]. As life CCP, U/ml) values were recorded. RF and anti-CCP
expectancy increases in developed countries, the tests were considered positive or negative based on
number of people >60 years old is increasing rapidly; laboratory reference values (laboratory reference
this indicates that the number of EORA patients will values 0-30 1U/ml for RF, 0-4.99 U/ml for anti-CCP).
increase in the future. According to the UK database, The joint involvement patterns present in the physical
the male/female ratio is reduced in EORA compared examination of the patients at the time of diagnosis
with younger-onset rheumatoid arthritis (YORA). (4/1 were recorded [8]. Those who had extra-articular
vs. 2/1) [7]. findings (systemic vasculitis, ocular involvement,
The aim of our study was to compare EORA and rheumatoid nodule, pulmonary involvement etc.)
YORA patients in terms of socio demographic, clinical, accompanying RA at the time of diagnosis were
laboratory, radiological characteristics, and disease determined. Steroid and DMARDs (methotrexate,
activities and treatment responses. sulfasalazine, hydroxychloroquine and leflunomide)

and treatment doses that were started after the diagnosis
2. Materials and Method of RA were investigated. Disease activity score with
2.1.Population And Sample erythrocyte sedimentation rate (DAS28-ESR) values at
Five hundred forty-four patients who were followed up the time of diagnosis and at the 3" month after the start
in the rheumatology clinic and diagnosed with RA of treatment were noted. Patients who had changes in
according to the 2010 American College of DMARDs treatments started after diagnosis were
Rheumatology- Rheumatoid Arthritis (ACR-RA) excluded from the study. We wait a minimum of 3
classification criteria between March 2016 and July months for the evaluation of the response to DMARDs
2020 were retrospectively analyzed [8]. Of these treatment in our clinic. DMARDs treatment is not
patients. 3 who were pregnant, 82 with missing medical changed unless there is a cause such as side effects
records, and 37 who had changes in disease-modifying within 3 months. Steroid doses are changed only
anti-rheumatic drugs (DMARDs) treatments initiated according to clinical and laboratory requirements. The
after diagnosis were excluded from the study. The data steroid (prednisolone or equivalent) doses used were
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examined in three groups as low (<7.5 mg/day),
medium (7.5-30 mg/day), and high (>30mg/day) [9].
The use of 2 or more DMARDs was called combined
therapy. Radiologic scoring of hand radiographs of all
patients at the initial diagnosis was performed using the
Simple Erosion Narrowing Score (SENS) [10]. In
addition, the frequency of patients who met the 1987
ACR-RA classification criteria at the time of first
diagnosis was also determined [11].

2.2. Statistical Analysis

It was decided whether the data was normally
distributed or not by evaluating the skewness and
kurtosis values and normality plots [12]. Mean and
standard deviation values were given for normally
distributed data median and minimum-maximum
values were given for non-normally distributed data.
Mann Whitney U test was used to compare for non-
normally distributed data, while the Student t-test was
used for normally distributed data. Pearson Chi-square
and Fisher Exact Test were used to determine the
difference between groups. Paired Samples Test was
used to evaluate DAS28-ESR levels before and at the
3rd month of the treatment. Split-plot Anova test was
used to compare repeated DAS28-ESR measurements
at baseline and 3rd month of DMARDSs treatment in
EORA and YORA patients. Significance level was
accepted as p <0.05. SPSS version 26 was used for
statistical analysis (SPSS Inc., IBM Co., and Chicago,
IL, USA).

The study protocol was approved by the ... ethics
committee. The study was conducted in accordance
with the principles of the Declaration of Helsinki.

3. Results and Discussion

Four hundred twenty-two RA patients were included in
the study. The mean age was 57.41+12.36 years, the
mean CRP value was 24.46+14.36 mg/L, the mean ESR
value was 42.45+18.60 mm/h, and the mean value of
DAS28-ESR at the time of diagnosis was 4.97+1.01.
While 35 (8.3%) of the patients were EORA, 387
(91.7%) were YORA.

While 27 (77.14%) of EORA patients were female and
8 (22.86%) were male, 329 (85.01%) of YORA patients
were female and 58 (14.99%) were male. There was no
difference in gender distribution between EORA and
YORA patients (p=0.220).

While the mean steroid dose started at the diagnosis in
EORA patients was 9.07+3.83 mg/day, the mean
steroid dose started in YORA patients was 8.60+3.95
mg/day (p=0.503). Table 2 shows the comparison of
DMARDs usage and DMARDs’ doses of EORA and
YORA patients started at the time of diagnosis.

While 33 (94.28%) of the patients with EORA had no
extra-articular findings of RA at the time of diagnosis,
2 patients had subcutaneous rheumatoid nodules. While
no extra-articular finding was detected in 369 (95.35%)
patients with YORA at the time of diagnosis, there were
subcutaneous rheumatoid nodule in 7 (1.81%) patients,
systemic vasculitis in 1 (0.26%) patient, pulmonary
involvement in 8 (2.07%) patients, and episcleritis in 2
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(0.052%) patients. We found no difference between the
groups in terms of extraarticular involvement
(p=0.510).

While the baseline DAS28-ESR mean value of the
patients with EORA was 5.13£1.20, the mean DAS28-
ESR value at the 3rd month of treatment was
2.45+0.66. The baseline DAS28-ESR mean value of
patients with YORA was 4.96+0.99, while the mean
DAS28-ESR value at the 3rd month of treatment was
2.3940.67. In both EORA and YORA patients, DAS28-
ESR values improved significantly at the 3rd month of
treatment (p<0.001 for each). We found no difference
between patients with EORA and YORA in terms of
mean DAS28-ESR value at the baseline and at the 3rd
month of the treatment (p=0.424 and p=0.622,
respectively).

When the DAS28-ESR values of EORA and YORA
patients were compared in terms of the difference
between the 3rd month of treatment and baseline, there
was no significant difference between the groups
(p=0.596). Figure 1 shows the change in DAS28-ESR
values of EORA and YORA patients between the 3rd
month of treatment and the baseline.

In the 3rd month of DMARDs treatment, the mean dose
of steroid used in EORA patients was 4.14+3.31
mg/day, and in patients with YORA, it was 4.92+2.42
mg/day (p=0.179).

3.1 Discussion

In our study, proportion of EORA was found higher
than the literature. We found the gender distribution of
the EORA patients and YORA patients to be similar.
There was no difference in joint involvement patterns
of EORA and YORA patients included in our study.
When EORA and YORA patients are evaluated with
the 1987 ACR-RA classification criteria, similar RA
frequency is detected. In our study, RF positivity was
higher in patients with EORA than in patients with
YORA, while anti-CCP positivity was similar in both
groups. In our study, the mean value of CRP was
similar between the groups in patients with EORA and
YORA, while the mean value of ESR was higher in
EORA. In our study, we found no significant difference
between the patients with EORA and YORA in terms
of the frequency of extraarticular involvement and the
median SENS scores. In our study, no significant
difference was detected in steroid starting doses at the
diagnosis and steroid needs at the 3rd month in patients
with EORA and YORA. Also, no difference was found
between the groups in terms of the use of DMARDs,
their doses, and the frequency of preference for
monotherapy and combined therapy. After DMARDs,
the mean DAS28-ESR score improved significantly in
both EORA and YORA patients. In our study, when we
compared the baseline mean DAS28-ESR score in
EORA and YORA patients, we could not find any
difference. We did not find any difference between the
mean DAS28-ESR score at the 3 month of treatment
in patients with EORA and the score of patients with
YORA.



Table 1. shows the socio demographic and clinical characteristics, and radiographic scores and the comparison of
EORA and YORA patients at the time of first diagnosis.

Table 1. Socio demographic and clinical characteristics, and radiographic scores and the comparison of elderly-
onset rheumatoid arthritis and younger-onset rheumatoid arthritis patients at the time of first diagnosis.

EORA (n=35) | YORA (n=387) | p value
Female 27 (77,14) 329 (85,01)
Gender n (%) 0,2202
Male 8 (22,86) 58 (14,99)
Age (years) meant SD 74.66+5.88 55.85+11.59 <0.001°
Time from the onset of disease symptoms to diagnosis (months) | 4 (1.5-34) 5(1.5-42) 0.102¢
median (min-max)
Co morbidities n (%) Yes 27 (77.1) 77 (19.9) <0.0012
Upper extremity 24 (68.6) 336 (79.6)
Joint involvement pattern n (%) Lower extremity 5(14.3) 33(8.5) 0,236%
Both upper and lower |6 (17.1) 42 (10.9)
Small joint 28 (80,0) 350 (90,4)
Joint involvement pattern n (%) Large joint 6 (17,1) 31(8) 0,1522
Both small and large | 1 (2,9) 6 (1,6)
Symmetric 25 (71.4) 261 (67,4)
Joint involvement pattern n (%) 0,629?
Asymmetric 10 (28.6) 126 (32,6)
Oligoarticular 10 (28.6) 74 (19.1)
Joint involvement pattern n (%) 0.180?
Polyarticular 25 (71.4) 313 (80.9)
RF positivity n (%) Positive 29 (82.9) 213 (55) 0,0012
Anti CCP positivity n (%) Positive 17 (48.6) 172 (44.4) 0,638?
CRP (mg/L) mean+ SD 26.31+15.77 | 25.39+14.24 0.715°
ESR (mm/h.) meant SD 52.46+21.53 | 41.54+18.07 0,001°
Initial DAS-28-ESR mean+ SD 5.13£1.20 4.96+0.99 0.424°
JES 0 (0-2) 0 (0-3) 0.206°
SENS median(min-max) JNS 0 (0-1) 0 (0-1) 0.115°¢
Total SENS 0 (0-3) 0 (0-3) 0.229¢
Number of patients meeting the 1987 Meeting 30 (85,71) 310(80,10) 0422
ACR-RA classification criteria n (%) Not meeting 5 (14,29) 77 (19,90) '

Significance level p<0.05, EORA: Elderly-onset rheumatoid arthritis, YORA: Younger-onset rheumatoid arthritis,
n: subject number, SD: standard deviation, min:minimum, max:maximum, RF: rheumatoid factor, anti-CCP: anti-
cyclic citrullinated peptide, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, mg: milligram, L: liter,
mm: millimeter, h.: hours, DAS28-ESR: Disease activity score 28 with erythrocyte sedimentation rate, SENS:
Simple Erosion Narrowing Score, JES: Joint erosion score, JNS: Joint narrowing score, a: Pearson ¥ test, b: Student
t-test, c: Mann Whitney U test, d: Fisher Exact test.
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Table 2. _Comﬂa_ri_son of disease-modifying anti-rheumatic drugs usage and these drugs’ doses of elderly-onset
rheumatoid arthritis and younger-onset rheumatoid arthritis patients started at the time of first diagnosis.
EORA (n=35) YORA (n=387) | p value
No 1(2.9) 6 (1.6)
Steroid usage n (%) h%%aygose (<7513 (37.0) 201 (51.9) 0,230%
Medium dose (7.5-
30 mg/day) 21 (60) 180 (46.5)
Steroid dose mean+ SD (mg/day) 9.07+3.83 8.60+3.95 0.503"°
No 3(8.6) 11 (2.8)
Methotrexate usage n (%) 0,101°¢
Yes 32 (91.4) 376 (97.2)
Methotrexate dose mean+ SD (mg/week) 10.85+4.15 11.52+3.34 0.269°
) No 28 (80) 313 (81.3)
Sulfasalazine usage n (%) 0,8512
Yes 7 (20) 72 (18.7)
Sulfasalazine dose median (min-max) (mg/day) 0 (0-2000) 0 (0-2000) 0.144¢
Hydroxychloroguine usage n (%) No 14 (40) 187 (48.4) 0.338%
Yes 21 (60) 199 (51.6) ’
Hydroxychloroquine dose mean+ SD (mg/day) 200(0-400) 200 (0-400) 0.275¢
Leflunomide usage n (%) No 27 (17.1) 306 (79.1) 0.789°
Yes 8 (22.9) 81 (20.9) ’
Leflunomide dose median (min-max) (mg/day) 0 (0-20) 0 (0-20) 0.791¢
) No 9 (25.7) 116 (30)
Combined therapy n (%) 0.5972
Yes 26 (74.3) 271 (70)
Significance level p<0.05, EORA: Elderly-onset rheumatoid arthritis, YORA: Younger-onset rheumatoid arthritis, n: subject number, SD:
standard deviation, min: minimum, max: maximum, mg: milligram, a: Pearson y? test, b: Student t-test, ¢: Fisher Exact test, d: Mann Whitney
U test

—— EORA
— Y ORA

W
Q
Q
B

DAS28-ESR

baseline 3rd month

Time

DAS28-ESR: Disease activity score 28 with erythrocyte sedimentation rate, EORA: Elderly-onset rheumatoid
arthritis, YORA: Younger-onset rheumatoid arthritis.

The most important strength of our study is that it is the the high number of patients included in the study can
first study to compare radiological scores at the initial be counted as its strength. The most important
diagnosis in EORA and YORA patients. In addition, limitation of our study is that it is a single-centered
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study. Our work needs to be supported by multicenter
national or international studies.

Although it is known that RA begins in adulthood, it
can also start in childhood and at very advanced ages.
8.3% of the patients included in our study had EORA.
When we look at the literature, it is seen that the
frequency of RA in the geriatric population is between
2% and 2.4% [4-6]. The fact that this proportion is
higher in our study compared to the literature may be
due to the fact that patients now have easier access to
experienced physicians dealing with rheumatology
and/or the elderly population that has increased over the
years.

The higher incidence of RA in women, its remission
during pregnancy and its 90% recurrence after
pregnancy, the different frequency and course of RA in
premenopausal and postmenopausal periods, and its
lower incidence in men indicate that there is a hormonal
effect on this disease [7]. In our study, we found the
gender distribution of patients with EORA and YORA
to be similar. When we looked at the literature, similar
to our study, Richter et al. [13] found the frequency of
females (63%) to be similar to patients with YORA
(73%). There are other studies that found the gender
distribution of patients with EORA and YORA to be
similar [14-16].

There was no difference in joint involvement between
EORA and YORA patients included in our study.
Turkcapar et al. [17] and El-Labban et al.[18] compared
the demographic and clinical characteristics of EORA
and YORA patients, and found that large joint
involvement was higher in EORA patients than YORA,
unlike our study.

In EORA patients included in our study, the proportion
of those classified as RA according to the 1987 ACR-
RA classification criteria was 85.71%, while this
proportion was 80.10% in patients with YORA. When
EORA and YORA patients are evaluated with the 1987
ACR-RA classification criteria, similar RA frequency
is detected. Tamas et al. compared the 1987 ACR-RA
and 2010 ACR-RA classification criteria in patients
with EORA and YORA, and as a result, they showed
that both criteria performed well in patients [19].

In the literature, in studies conducted in patients with
EORA the information about anti-CCP antibody and
RF positivity is contradictory. In some studies, the
frequency of anti-CCP antibody and RF positivity was
reported less in EORA than in YORA, while it was
found to be similar in both groups in other studies [20-
22]. Since being positive for these antibodies is an
important prognostic factor, these variable antibody
results also explain the different prognosis and clinical
course seen in patients of different ages. In our study,
RF positivity was higher in EORA patients than in
YORA, while anti-CCP positivity was similar in both
groups. The reason why RF positivity was detected
more in EORA in our study may be due to the fact that
RF increases with age. Deal et al. [21] found less RF
positivity in EORA compared to YORA. Also, in
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support of Deal et al. [21], Turkgapar et al. [17] found
RF positivity (29.03%) to be significantly lower in
EORA patients than YORA (65.33%). Unlike all these,
Calvo-Alen et al. [14] stated that the frequency of RF
was similar in EORA and YORA patients. All these
different results may be due to study designs, patient
profiles included in the study (concomitant chronic
hepatitis, etc.), environmental factors (air pollutants,
smoking, etc.), and the effect of genetic background.
Besides our study, in the study of Cho et al. [16] and
Krams et al. [15], anti-CCP was evaluated. Contrary to
our study, the anti-CCP value was found to be lower in
the elderly in these two studies.

There are also conflicting results in studies comparing
EORA patients with YORA patients in terms of acute
phase reactants. In our study, the mean value of CRP
was similar between the groups in patients with EORA
and YORA, while the mean value of ESR was higher
in EORA. This may be related to the increase in ESR
with age. In some studies, higher mean CRP and ESR
values were found in patients with EORA than YORA
[22, 23]. In support of our study, Calvo-Alen et al. [14]
and Krams et al.[15] found higher mean values of ESR
in EORA patients than YORA patients, but they did not
find a difference in mean values of CRP. In addition to
ESR, the mean value of CRP was also higher in EORA
patients than YORA [17]

In our study, no significant difference was found
between EORA and YORA patients in terms of the
frequency of extraarticular involvement and the median
SENS scores. While Turkcapar et al. [17] detected
interstitial lung disease and joint deformities more
frequently in YORA than in EORA; they found
rheumatoid nodules with a similar frequency. El-
Labban et al. [18], on the other hand, found the
rheumatoid nodules and joint erosions more frequent in
YORA patients than EORA. The reason why these
differences were not found in our study may be that
newly diagnosed RA patients were included in our
study.

The main goal in the treatment of RA is to control the
disease. Although DMARDs are started for this
purpose, almost all RA patients are given steroids
because the onset of the effects of these treatments is
long. In our study, we could not detect a significant
difference in steroid starting doses at the time of first
diagnosis and steroid needs at the 3@ month in patients
with EORA and YORA. Also, no difference was found
between the groups for the use of DMARDSs, their
doses, and the frequency of preference for monotherapy
and combined therapy. After DMARDs, the mean
DAS28-ESR score improved significantly in both
EORA and YORA patients.

In our study, when we compared the baseline mean
DAS28-ESR score of EORA and YORA patients, we
could not find difference. We did not find difference
between the mean DAS28-ESR score at the 3™ month
of treatment in EORA patients and the score of YORA
patients. When we look at the literature, there are
different results in the literature in terms of disease



1.

activation in EORA and YORA. In the study of Cho et
al. [16], DAS-28 scores in EORA and YORA patients
were found to be similar, consistent with our study.
Contrary to our study, Krams et al. [15] found the
median value of the Simplified Disease Activity Index
to be higher in EORA patients than in YORA. Similar
to our study, Calvo-Alen et al. [14] found disease
activation indicators to be similar in YORA and EORA.
Similar to our study, Cho et al. [16] found no difference
between EORA and YORA in terms of DMARDS use,
but they found steroid doses higher in YORA patients.
Contrary to our results, Calvo-Alen et al. [14] detected
the use of DMARDs and the use of combined
DMARDs less in EORA patients than in YORA. In
addition, unlike our study results, Takeda et al. [24]
claimed that, low-dose use of methotrexate is more
common in elderly patients.

4, Conclusion

Although rheumatoid arthritis usually starts in young-
adult ages, late-onset forms can be seen with a
considerable frequency. As a result, if we ignore the
frequency of RF positivity, the frequency of co
morbidity and the high ESR, we think that EORA is not
much different from YORA in terms of clinical and
laboratory features and radiological scores.
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Giris ve Amag: Kiiciik hiicreli akciger kanseri (KHAK) tiim akciger kanserlerinin yaklasik %15’ini olusturmaktadir.
Kiigiik hiicreli akciger kanserinde prognoz; yeni kemoterapotik ajanlarin kullanilmasi, radyoterapi (RT) tekniklerinin
gelismesi ve profilaktik kraniyal 1sinlamanin (PKI) eklenmesi ile tedavi sonuglari iyilesmesine ragmen halen kotiidiir.
Akciger kanserinde prognostik faktérlerin dnceden belirlenmesi tedavi ve takip acisindan ¢ok onemlidir. Bu tiir
calismalarin ¢ogu kiiclik hiicreli dis1 akciger kanserli hastalarla yapildig: i¢in ¢alismamizda kiigiik hiicreli akciger
kanserli olgularimizda tedavi sonuglarini ve prognostik faktorleri degerlendirdik.
Gerec ve Yontemler: Hastanemizde 20022017 yillar1 arasinda tedavi edilen 123 kiigiik hiicreli akciger kanserli olgu
degerlendirmeye alindi. Retrospektif olarak hasta dosyalar1 tarandi.
Bulgular: Hastalarin 102’si erkek olup, medyan yas 61 (29-81) olarak saptandi. Baglangigta 59 hastada kilo kayb1
vardi, en sik sikayet Oksiirikt. 72°si (58.5) smurly, 51°1 (%41,5) yaygm evreydi. Tiimor 68 hastada sag taraf
yerlesimliydi. 24 hastada aile oykiisii vardi. 48 hastada ek hastalik vel119’unda sigara dykiisii vardi. Radyoterapi 63
(%51,2) hastada kiiratif, 60 hastada palyatif olarak uygulandi. 55 hasta radyokemoterapi aldi.79 hastada kemoterapi
kiir say1s1 5 ve iizerinde olup,44 hastada 4 ve daha az sayida kiir uygulandi.68 hasta PKI aldi. Ortalama izlem stiresi
19.2 aydi. Bir yillik genel sag kalim%62,2, 2 yillik sagkalim%30,1 ve genel sag kalim 15 ay ve progresyonsuz
sagkalim %15 olarak bulunmustur. 59 hastada lokal niiks, 47 hastada uzak metastaz gelisti. Evre, yas, ECOG, kilo
kaybi, kraniyal metastaz gelismesi, baslangigta basagrisi, dispne ve kemoterapi kiir sayisi; genel sag kalimda
istatistiksel olarak anlamli bulunmustur. ECOG, kilo kaybi, cinsiyet ve KT kiir sayis1 progresyonsuz sag kalimda
anlamli bulunmustur.
Sonu¢: KHAK’nin tedavisinde 6nemli mesafeler alinmasina karsilik, sag kalim oranlarinda beklenen artis heniiz
saglanamamaktadir. Calismamizda sag kalim oranlart literatiirle uyumludur. PKI’nin sinirli evrede tedaviye eklenmesi
belirgin sekilde beyin metastazini azaltmaktadir. Beyin metastazsiz yaygin evre hastalikta PKI’nin tedaviye eklenmesi
genel sag kalim iizerine etkili bulunmamakla birlikte beyin metastazi gelisme siiresinin uzadigi goriilmistiir. Kiigiik
hiicreli akciger kanserinde torasik radyoterapi ve PKI uygulamasiyla bir ¢ok ¢aligmada sag kalimda artig gériilmiis
olup, radyoterapinin rolii giderek artmaktadir. Her hasta igin potansiyel fayda ve riskler baglangi¢ tedavisinden 6nce
belirlenmeli ve kisiye 6zel tedavi planlanmalidir.

Anahtar kelimeler: Akciger Kanseri, Kiigiik Hiicreli Akciger Kanseri, Proflaktik Kranyal Radyoterapi, Radyoterapi.
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Abstract
Objective: Small cell lung cancer (SCLC) accounts for approximately 15% of all lung cancers. The prognosis in small
cell lung cancer is still poor despite the use of new chemotherapeutic agents, the development of radiotherapy (RT)
techniques, and the addition of prophylactic cranial irradiation (PCI). Predetermination of prognostic factors in lung
cancer is very important in terms of treatment and follow-up. Since most of such studies were conducted with patients
with non-small cell lung cancer, we evaluated treatment outcomes and prognostic factors in our patients with small
cell lung cancer.
Materials and Methods: 123 Small Cell Lung Cancer Cases Treated in Our Hospital Between 2002 And 2017 Were
Evaluated. Patient Files Were Reviewed Retrospectively.
Results: 102 of the patients were male, and the median age was 61 (29-81). Initially, 59 patients had weight loss, the
most common complaint was cough. 72 (58.5) were limited stage, 51 (41.5%) were extensive stage. The tumor was
located on the right side in 68 patients. 24 patients had a family history. 48 patients had a history of comorbidity and
119 had a history of smoking. Radiotherapy was applied curatively in 63 (51.2%) patients and palliatively in 60
patients. 55 patients received radiochemotherapy. The number of chemotherapy cycles was 5 or more in 79 patients,
and 4 or less cycles were applied in 44 patients. 68 patients received PCI. The mean follow-up period was 19.2 months.
One-year overall survival rate was 62.2%, 2-year survival rate was 30.1%, and overall survival for 15 months and
progression-free survival was 15%. Local recurrence developed in 59 patients and distant metastasis developed in 47
patients. Stage, age, ECOG, weight loss, development of cranial metastases, headache at baseline, dyspnea and number
of chemotherapy cycles; was found to be statistically significant in overall survival. ECOG, weight loss, gender and
number of CT cycles were found to be significant in progression-free survival.
Conclusion: Although significant progress has been made in the treatment of SCLC, the expected increase in survival
rates has not yet been achieved. The survival rates in our study are consistent with the literature. The addition of PCI
to the treatment at the limited stage significantly reduces brain metastasis. Although the addition of PCI to the
treatment in diffuse stage disease without brain metastases was not found to be effective on overall survival, it was
observed that the development time of brain metastasis was prolonged. Many studies have shown an increase in
survival with thoracic radiotherapy and PCI application in small cell lung cancer, and the role of radiotherapy is
gradually increasing. The potential benefits and risks for each patient should be determined prior to initial therapy and
personalized therapy should be planned.

Keywords: Lung cancer, Prophylactic cranial radiotherapy, Radiotherapy, Small cell lung cancer.

1. Giris

Uluslararas1 Kanser Arastirma Ajanst 2018 verilerine
gore akciger kanseri nedeniyle 2018 yilinda 1.761.007
kisinin 6ldiigii; akciger kanserinin kanserden &liimlerin
% 18,4’lik kismini olusturarak en yiiksek orana sahip
kanser tiirii oldugu belirtilmistir [1]. Tiirkiye’de, Kanser
Daire Bagkanligi’nin 2015 Tiirkiye birlesik veri tabani
iizerinden yaptig1 verilerine gore yas farketmeksizin
erkeklerde en sik karsilasilan kanserin akciger kanseri
oldugu (%21,1), kadinlarda karsilasilan kanser tiirleri
arasinda %5 ile 5. en sik kanser tilirii oldugu rapor
edilmistir [2]. Kiigiik hiicreli karsinom akciger
karsinomlarmin yaklagik %14’tinii kapsamaktadir ve
hastalarin hemen hepsinde uzun siire ve fazla miktarda
titlin {irinii  kullanma hikayesi bulunmaktadir [3].
Noroendokrin grubunun agresif seyirli timorii oldugu
icin ilk tanm aldiginda bile biiylimiis, yayilmis ve daha
ileri evrede olma olasiligi fazladir, prognozu oldukga
kotiidiir ve tani sonrasi sagkalim ortalama 13 aydir [4,5]
Glniimiizde smirli evrede standart tedavi; eszamanl
kemoterapi, torakal radyoterapi ve profilaktik kranyal
1isinlamadir. fleri evrede ise primer tedavi modalitesi
kemoterapidir fakat %90 hastada tamdan sonraki ilk
yilda lokal bolgesel progresyon saptanmasi ile son
zamanlarda KT sonrasi iyi veya parsiyel yamt elde
edilen, metastatik hastalik yiikii diisiik, performans
durumu iyi olan hastalarda torasik radyoterapi
uygulamas1 glindeme gelmistir.Akciger kanserinde
prognostik faktdrlerin 6nceden belirlenmesi tedavi ve
takip acisindan ¢ok Onemlidir.Bununla birlikte

calismalarin ¢ogu kiigiik hiicreli dis1 akciger kanserli
hastalarla yapilmistir. Bu nedenle ¢alismamizda kiigiik
hiicreli akciger kanserli olgularimizda tedavi sonuglarin
ve prognostik faktorleri degerlendirdik.

2. Materyal ve Metot

Hastanemiz Radyasyon Onkolojisi Kliniginde 2002-
2017 yillart arasinda tedavi edilen 123 kiigiik hiicreli
akciger kanserli olgu degerlendirmeye alindi.
Retrospektif olarak hasta dosyalari tarandi ve veriler
kaydedildi. Hastalarin karakteristik ozellikleri ve
prognoza etkileyecek degiskenler kaydedildi. Evreleme
sonrasinda her hasta i¢in uygulanan tedavi sekli
kaydedildi. Hastalara kemoterapi olarak sisplatin ya da
karboplatin ve etoposit protokolii uygulandi, radyoterapi
dozu toraks i¢in 30 fraksiyonda 60Gy ve PKI‘da 10
fraksiyonda 25Gyolarak uygulandi.istatistiki analizde
SPSS20 programi kullanildi, p<0.005 degeri istatistiki
olarak anlamli kabul edildi.Sag kalim analizleri Kaplan
Meier yontemiyle hesaplanmirken, bunlara etki eden
faktorler log-rank testi ve Cox regresyon analizi ile
hesaplanmustir.

3. Bulgular ve Tartisma

3.1.Bulgular

Hastalarin 102’si erkek olup, medyan yas 61 (29-81)
di.60 yas iistli hasta sayist 76 (%61,8) olupl2 hastada
performans ECOG 0 (%9,8), 67 hastada (%54,5)
ECOG1, 34 hastada ECOG 2 (%27,6), 10 hastada ECOG
3 (9%8,1) ti. Baslangigta 71 (%57,7) hastada dispne, 15
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(%12,2) hastada hemoptizi, 21 hastada (%17,1) bas
agrisi, 59 (%49) hastada kilo kayb1 vardi en sik sikayet
oksiiriikti (%92). 69’u smurli, 54’0 yaygin evreydi.
Tiimor 68 hastada sag taraf yerlesimliydi. 24 hastada aile
Oykiisii vardi. 48 hastada ek hastalik (Konjestif kalp
yetmezligi, hipertansiyon, diyabet, kronik obstruktif
akciger hastaligi) ve 119’unda sigara Oykiisii vardi.
Radyoterapi 63 (%51,2) hastada kiiratif, 60 hastada
palyatif  olarak uygulandi. 55 hasta (%44,7)
radyokemoterapi aldi.79 hastada kemoterapi kiir sayisi 5
ve lizerinde olup,44 hastada 4 ve daha az sayida kiir
uygulandi. Hastalarin demografik dagilimi Tablo 1°de
gosterilmistir. 68 hasta PKI aldi. Ortalama izlem siiresi
19,2 ay, genel sag kalim 15 ay olarak hesaplandi. 1 yillik
sag kalm 9%62,2, 2 yillik sag kalim%30,1 ve
progresyonsuz sagkalim %15 olarak bulundu. 59 hastada
lokal niiks, 47 hastada uzak metastaz gelisti. Evre, yas,
ECOG, kilo kaybi, kranyal metastaz gelismesi,
baglangicta bas agrisi, dispne ve kemoterapi kiir sayisi,
genel sag kalimda istatistiksel olarak anlamli bulundu.
Multivariyete analizinde ECOG performans durumu, KT
kiir sayis1 ve evre genel sag kalima etki eden anlamh
prognostik faktorler olarak tespit edildi. ECOG, kilo
kaybi, cinsiyet ve KT kiir sayisi progresyonsuz sag
kalimda anlamli faktérle olarak bulunmustur.

Tablo 1. Demografik 6zellikler
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Baslangigta beyin metastazi olan hastalarin  dahil
olmadig istatistiksel analizde tiim hastalarda PKI’nin
GSK iizerinde anlamli olarak etkili oldugu goriilmiigtiir
(p=0.004), PKI alan olgular 37,3 ay yasamisken, PKI
almayan olgularda sagkalim 18 ay olarak saptanmustir.
Sadece sinirl1 evre hastalar1 degerlendirdigimizde 2 yillik
sagkalim%47 ve 3 wyillik sagkalim 9%38,1°di.Sinirh

evrede 54 hastaya PKI uygulandi (%75). Sinirli evrede
PKI uygulanamayan 18 hastanin 8’i tedaviyi istemedi,
10’unda ECOG3 olup kranyal RT i¢in uygun bulunmadi.
Smirli evre hastada 58 hastada RT kiiratif, 14 hastada
palyatif olarak wuygulandi. Simirh evrede ECOG
performans 1-2 olanlar 2-3 olanlara gore (p=0.003),
dispne semptomu olmayanlar olanlara gére (p=0.016),
kilo kaybi olmayanlar kilo kayb1 olanlara (0.001) gore,
radyoterapinin kiiratif uygulandigi hastalar palyatif
radyoterapi alanlara gore (0.046) ve lokal niiks
gelismemis olanlar geligsmis olanlara gore (0.03) ve 60
yas alt1 hastalarda 60 yas istii hastalara gore (0.03)
istatistiksel olarak GSK anlamli olarak daha iyi
bulunmustur. Multivariete analizinde kilo kaybi,
lokalniiks varlig1 ve beyinde metastaz ¢ikmasi sag kalima
etki eden anlamli prognostik faktorler olarak
bulunmustur.

Yaygin evre hastalikta 1 yillik sagkalim35.3 ve 2 yillik
sag kalim %]1’in altindadir. Sadece KT sayis1 (p=0.001)
ve ECOG performans durumu (p=0.044) sag kalim
tizerinde istatiksel olarak etkili bulunmus, tiim gruplarda
prognostik olarak anlamli olan diger faktorler yaygin
evre hastalikta etkili bulunmamistir.
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Sekil 1. Genel Sag kalim Grafigi

3.2.Tartisma

KHAK’nin tedavisinde ©nemli mesafeler alinmasina
karsilik, sag kalim oranlarinda beklenen artis heniiz
saglanamamaktadir. Yaygin evre hastalarda tedavisiz sag
kalim 1-3 ayken, tedaviyle, sinirh evre hastalarda yasam
stiresi ortalama 14-16 aya, ileri evre hastalarda ise 8-11
aya uzamistir [4,5]. Calismamizda sag kalim oranlar
literatiirle uyumludur. Prognostik faktorlerle ilgili
literatiirde az sayida kiiciik hiicreli kanser hastalar1 ile
yapilan c¢alisma vardir [6-10]. Beyin metastazlari
KHAK’li olgularda sik rastlanilan bir problemdir ve ister
simirli ister yaygin evrede tercihen MR ile beyin
goriintiilemesi istenir. I1k iki y1l icinde hastalarin yaklagik
%350’sinde beyin metastazi goriiliir ve beyin metastazi
onemli bir prognostik gostergedir [10]. Sik gdzlenmesi
ve kemoterapinin kan-beyin bariyeri nedeniyle beyin
metastazlarint  6nlemeye yetersiz kalmast PKI'y1
giindeme getirmistir [11]. PKI, simirlh asamali KHAK
icin baslangic tedavisine yanit veren hastalarda hem
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genel sagkalimi arttirir hem de beyin metastaz insidansini
azaltir. 1977 ile 1995 yillar arasinda kemoterapi ile tam
remisyon elde eden ve PKI alan 987 hastayi igeren yedi
randomize calismanin meta-analizinde PKI ile anlaml
sonuglar elde edildi [12]. Beyin metastaz insidansi, PKI
ile nispi risk ile dnemli Slgiide azaldi ve ii¢ yillik beyin
metastaz insidansinda (% 33'e karsilik % 59) mutlak bir
azalma oldu. Ayrica, PKI ile ii¢ yillik sagkalim orani
%15,3'ten %20,7'ye yiikselmis ve boylece mortalite
azalmistir. Benzer sonug¢lar Meert ve arkadaslarinin
derledigi bir diger meta analizle de desteklenmistir [13].
Bizim ¢aligmamizda oldugu gibi Nugent ve arkadaslari
galismalarinda  beyin  metastazi  olan  olgularin
sagkalimlarinin diisiik oldugunu saptamiglardir [14].
Yaygin hastalikta profilaktik 1smmlama ile ilgili
literatiirlerde  farkli  sonuglar mevcuttur [15-18]
.Takahashi ve arkadaglarinin ¢alismasinda profilaktik
kraniyal 151nlama, yaygin hastalikli kii¢iik hiicreli akciger
kanseri olan hastalarda goézlemle karsilastirildiginda daha
uzun genel sag kalim ile sonuglanmadigi igin profilaktik
kraniyal 1g1nlama, baslangi¢c kemoterapisine herhangi bir
yaniti ve hastalar takip sirasinda  periyodik
goriintillemelerde ~ dogrulanmig  beyin = metastazi
bulunmayan yaygin hastalikli kiigiik hiicreli akciger
kanseri olan hastalar igin gerekli degildir sonucuna
varilmistir [19] . Yaygin evreli KHAK de onerilen
PKI’nin ilk tedavisine tam veya ¢ok iyi bir kismi yanit
olan ve iyi bir performansa sahip hastalarin
degerlendirilmesini  saglayarak bu tiir hastalarla
kisisellestirilmis bir tartigma yapilmasidir.Bizlerde
performansi iyi, tedaviye cevap vermis, beyin metastazi
olmayan 14 yaygin evre hastaya ve sinirh evrede de
performansi iyi ve tedaviyi kabul eden 54 hastaya PKI
uyguladik. PKI'mn  tedaviye  eklenmesinin  beyin
metastazi olmayan ileri evre ve sinirli evre hastalikta
genel sagkalim iizerinde etkili oldugu calismamizda da
goriilmistiir. Calismamizin sonucunda PKI almayan
olgularin genel sag kalimlar1 18 ayken, PKI alan
olgularin genel sag kalimlarmin 37,3 ay olmasi bu
metaanalizlerle uyumludur.

PKI almayan hastalarda beyin goriintiilemeyle metastaz
igin  diizenli  kontroller yapilmahdir [11,20,21].
Profilaktik kranyal 1sinlamada 6nerilen standart doz tim
beyine 10 fraksiyon ile 25 Gy’dir, tizerindeki dozlarda
norotoksisite artar [11,16,20,21]. En sik goriilen
sikayetler PKI sonrasi halsizlik, bas agrisi, bulanti-
kusmadir [16,18]. Biz de hastalara 25 Gy 10 fraksiyonda
PKI uyguladik. Tedaviye ara vermeyi gerektiren yan etki

goriilmedi.
Olduk¢a agresif seyreden KHAK’de prognostik
faktorlerin bilinmesi; tedaviyi yonlendirme,

degerlendirme ic¢in ¢ok oOnemlidir. Zayif performans
(ECOG 3-4), yaygm evre, kilo kaybi1 ve hastaligin
yayilimini gésteren LDH gibi parametreler kotii prognoz
faktorlerindendir. Bayan cinsiyet, 70 yasin altinda olmak,
iyi performans, ve erken evre ise daha iyi prognostik
faktorlerdendir  [11,22,23,24]. Yine c¢aligmalarda
metastaz yapilan organlar da prognozu gostermede etkili
olarak saptanmistir, rnegin baz1 ¢alismalarda karaciger
metastazt kotii prognozu gosterirken [7,10] , bazi

caligmalarda ise beyin metastazi kot prognostik
faktorler arasina girmistir [7,14]. Calismamizda
literatiirle uyumlu olarak evre, yas, ECOG, kilo kaybi,
beyin metastazi gelismesi, baslangicta basagrisi, dispne
ve kemoterapi kiir sayisi; genel sagkalimda istatistiksel
olarak anlamli bulunmustur.

4. Sonug

Kiigiik hiicreli akciger kanserinde torasik radyoterapi ve
PKI uygulamastyla bir ¢ok ¢alismada sag kalimda artis
goriilmiis olup, radyoterapinin rolii giderek artmaktadir.
Her hasta i¢in potansiyel fayda ve riskler baslangi¢
tedavisinden 6nce belirlenmeli ve kisiye 6zel tedavi
planlanmalidir. Calismamizda saptadigimiz prognostik
faktorlerin ileri prospektif calismalarla desteklenmesi
gerektigini diisiinmekteyiz.

Referanslar

1.Bray, F, Ferlay, J, Soerjomataram, |.et al., Global cancer statistics
2018: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries, CA:A Cancer Journal Clinicians,
2018, 68(6), 394-424.

2.Kara, F, ilter,, H, Miidiirliigii BK-HSG, Bakanhg1 S, 2018, Tiirkiye
kanser istatistikleri, 2015.

3.Devesa, S.S, Bray, F, Vizcaino, A.P, et al., International lung cancer
trends by histologic type:male,female differences diminishing and
adenocarcinoma rates rising, International Journal of Cancer, 2005,
117, 294-9.

4, Travis, W.D, Brambilla, E, Burke, A.P,et.al., WHO classification of
tumours of the lung, pleura, thymus and heart, (4th edition-volume
7) Lyon, 2015.

5. Pathology of lung cancer, chestmed.the clinics.com [Internet], [cited
2019 Dec 71, Available from:
https://www.chestmed.theclinics.com/article/S0272-5231(11)
00080-3/abstract

6. Spiegelman, D, Maurer, L.H, Ware, J.H et al., Prognostic factors in
small cell carcinoma of the lung: an analysis of 1521 patients, Journal
Clinical Oncology, 1989, 7, 344-354.

7.1hdei, D.C, Hansen, H.H, Staging procedures and prognostic factors
in small cell carcinoma of thelung, Greco, F.A, Oldham, R.K, Bunn,
P.A, eds. Small celllungcancer, Philadelphia, Grune&Stratton, 1981,
261-283.

8.Yip, D, Harper, P.G. Predictive and prognostic factors in small cell
lungcancer: current status, Lung Cancer, 2000, 28,173-185.

9. Osterlind, K, Anderson, P.K, Prognostic factors in small cell lung
cancer: Multivariate model based on 778 patients with chemotherapy
with or without irradiation, Cancer Research, 1986, 46, 4189-4194.

10. Ozlen, B, Hatipoglu, O.N, Ozdemir, L, et.al., Kiigiik Hiicreli Akciger
Kanserinde Sag kalimi etkileyen prognostik faktorler, Solunum 2009,

11(1), 7-12.

11. NCCN guidelines
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#s
ite

12. Aupérin, A, Arriagada, R, Pignon, J.P, et al., Prophylactic cranial
irradiation for patients with small-cell lung cancer in complete
remission, Prophylactic Cranial Irradiation Overview Collaborative
Group, The New England Journal of Medicine, 1999, 341, 476.

13. Meert, A.P, Paesmans, M, Berghmans, T, et al., Prophylactic cranial
irradiation in small cell lung cancer: a systematic review of the
literature with meta-analysis, BMC Cancer, 2001, 1, 5.

14. Nugent, J.L, Bunn, P.A, Mathews, M.J, CNS metastases in small cell
bronchogenic carcinoma: In creasing frequency and changing pattern
with lengthening survival, Cancer, 1979, 44, 1885-1893

15. Bernhardt, Denise, et al., Outcome and prognostic factors in patients
with brain metastases from small-cell lungcancer treated with whole
brain radiotherapy, Journal of neuro-oncology, 134.1, (2017), 205-
212.

16. Slotman, B, Faivre-Finn, C, Kramer, G, et al., Prophylactic cranial
irradiation in extensive small-cell lung cancer, The New England
Journal of Medicine, 2007, 357, 664.

254


https://onlinelibrary.wiley.com/journal/10970215
https://onlinelibrary.wiley.com/journal/10970215
https://www.chestmed.theclinics.com/article/S0272-5231(11)
https://www.uptodate.com/contents/prophylactic-cranial-irradiation-for-patients-with-small-cell-lung-cancer/abstract/5
https://www.uptodate.com/contents/prophylactic-cranial-irradiation-for-patients-with-small-cell-lung-cancer/abstract/5
https://www.uptodate.com/contents/prophylactic-cranial-irradiation-for-patients-with-small-cell-lung-cancer/abstract/5
https://www.uptodate.com/contents/prophylactic-cranial-irradiation-for-patients-with-small-cell-lung-cancer/abstract/5
https://www.uptodate.com/contents/prophylactic-cranial-irradiation-for-patients-with-small-cell-lung-cancer/abstract/6
https://www.uptodate.com/contents/prophylactic-cranial-irradiation-for-patients-with-small-cell-lung-cancer/abstract/6
https://www.uptodate.com/contents/prophylactic-cranial-irradiation-for-patients-with-small-cell-lung-cancer/abstract/6

17.

18.

19.

20.
21.

22.

23.

Bernhardt, Denise, et al., Nine-year experience: prophylactic cranial
irradiation in extensive disease small-cell lung cancer, Clinical lung
cancer,2017, 18.4, 267-271.

Slotman, B.J, Mauer, M.E, Bottomley, A, et al., Prophylactic cranial
irradiation in extensive disease small-cell lung cancer: short-term
health-related quality of life and patient reported symptoms: resultsof
an international Phase 111 randomized controlled trial by the EORTC
Radiation Oncology and Lung Cancer Groups, Journal Clinical
Oncology, 2009, 27(1), 78-84.

Takahashi, T, Yamanaka, T, Seto, T, et al., Prophylactic cranial
irradiation versus observation in patients with extensive-disease
small-cell lung cancer: a multicentre, randomised, open-label, phase
3 trial, Lancet Oncology, 2017 ,18(5), 663-671.

www.uptodate.com

Jett, J.R, Schild, S.E, Kesler, K.A, etal., Treatment of small cell
lungcancer: Diagnosis and management of lung cancer: American
College of Chest Physicians evidence-based clinical practice
guidelines. C

Albain, K.S, Crowley, J.J, LeBlanc, M,et.al., Survival determinants
in extensive-stagen on-small-cell lungcancer: the Southwest
Oncology Group experience, Journal of clinical oncology 1991, 9(9),
1618-26.

Nathan, R, Foster Sumithra, J, Mandrekar, et.al., Prognostic factors
differ by tumor stage for small cell lung cancer: A pooled analysis of
North Central CancerTreatment Group trials, Cancer, 2009, 115(12),
2721-2731.

http://edergi.cbu.edu.tr/ojs/index.php/cbusbed isimli
yazarin CBU-SBED baglikli eseri bu Creative
Commons Alinti-Gayriticari4.0 Uluslararasi Lisansi ile
lisanslanmustir.

255


https://scholar.google.com.tr/citations?user=-ygBszIAAAAJ&hl=tr&scioq=Bernhardt,+Denise&oi=sra
https://www.sciencedirect.com/science/article/pii/S0012369213603025
https://www.sciencedirect.com/science/article/pii/S0012369213603025
https://www.sciencedirect.com/science/article/pii/S0012369213603025
https://www.sciencedirect.com/science/article/pii/S0012369213603025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Albain%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=1651993
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crowley%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=1651993
https://www.ncbi.nlm.nih.gov/pubmed/?term=LeBlanc%20M%5BAuthor%5D&cauthor=true&cauthor_uid=1651993
https://www.ncbi.nlm.nih.gov/pubmed/1651993
https://mayoclinic.pure.elsevier.com/en/persons/sumithra-j-mandrekar
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19402175
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19402175

MCBU SBED
MANISA CELAL BAYAR UNIVERSITESI SAGLIK BILIMLERI ENSTITUSU DERGISI

MANISA CELAL BAYAR UNIVERSITY JOURNAL OF INSTITUTE OF HEALTH SCIENCE
ISSN: 2147-9607

ARASTIRMA MAKALESI
RESEARCH ARTICLE
CBU-SBED, 2022, 9(2): 256-261

Erken Evre Meme Kanseri Hastalarinda Patolojik Subtiplere Gore D
Vitamin Eksikligi; Tek Merkez Deneyim

Vitamin D Deficiency In Patients With Early Breast Cancer According
To Pathological Subtypes; One Center Experience

Giilcan Bulut **, Melis Ridvanogullari Déngel?

Unternational Medicana Hastanesi, Tibbi Onkoloji Klinigi, Konak, izmir, Tiirkiye
2Giiven Hastanesi, Beslenme ve Diyatetik Boliimii, Cankaya, Ankara, Tiirkiye

e-mail: gulcanbulut07 @gmail.com, melisridvanogullari@gmail.com
ORCID: 0000-0001-7382-0972,
ORCID: 0000-0001-9693-7735
*Sorumlu Yazar / Corresponding Author: Giilcan Bulut

Gonderim Tarihi / Received:01.01.2022
Kabul Tarihi / Accepted: 13.05.2022
DOI: 10.34087/cbusbed.1052112
Oz

Giris ve Amagc: D vitamini, meme kanseri riskiyle iligskilendirilmistir. Bu ¢alismanin birinci amaci erken evre meme
kanserli hastalarda D vitamin eksikligini ve meme kanseri patolojik subtiplerine gére D vitamini diizeylerindeki
farkliliklar1 gostermektedir.
Gere¢ ve Yontemler: Calismaya erken meme kanseri tanis1 almis toplam 208 kadin hasta dahil edildi. Patolojik
Subtiplere gore (Liiminal; HER2 pozitif; Uglii negatif; Uglii pozitif) dort gruba ayrildi ve meme kanseri alt tiplerinin
ortalama D vitamini diizeyleri, VK] ve dosya verileri SPPS programina girildi.
Bulgular: Ortalama yas 51.37 +/-10.0 idi. 25(OH)D3 diizeyi ortalama 22.3 +/- 10.6 nmol/L idi. Hastalarin %
79.1’inde D vitamini seviyeleri eksikti(<30 nmol / L). Hormon pozitif olan meme kanseri patolojik subtipleri ile
hormon negatif subtipler kiyaslandiginda hormon pozitif lehine D vitamin seviyeleri istatistiksel olarak anlamli
derecede diisiik bulundu. Anti-Gstrojen tedavisi almis veya almakta olan toplam 155 hasta vardi. Anti-6strojen tedavisi
almaya devam eden 135 hastanin ortalama D vitamini seviyesi 20,6 nmol / L iken tedavisi tamamlanan 20 hastanin
ortalama D vitamini seviyesi 23,5 nmol / L idi. Istatistiksel agidan anlaml1 bir fark saptanmadi.
Sonug¢: D vitamini eksikligi meme kanseri alt tipleri ile iligkili olabilir, ancak hormonal tedavi ile iligkili oldugu
gosterilmemistir. Ozellikle kontrollerine devam eden meme kanseri hastalarinda D vitamini replasman tedavisi
distiniilmelidir.

Anahtar Kelimeler: D Vitamin Eksikligi, Meme Kanseri, Patolojik Subtip.

Abstract

Introduction: Vitamin D has been linked to breast cancer risk. The first aim of this study is to show vitamin D
deficiency in patients with early stage breast cancer and the differences in vitamin D levels according to breast cancer
subtypes.

Materials and methods: A total of 208 female patients diagnosed with early breast cancer were included in the study.
According to pathological subtypes (luminal; HER2 positive; triple negative; triple positive). They were divided into
four groups and median vitamin D levels, BMI and file data of breast cancer subtypes were entered into the SPPS
program.

Results: The median age was 51.37 +/-10.0 The average level of 25 (OH) D3 was 22.3 +/-10.6 nmol / L. Vitamin D
levels were deficient in 79.1% of the patients (<30 nmol / L). When hormone-positive breast cancer subtypes and
hormone-negative subtypes were compared, vitamin D levels in favor of hormone positive were found to be
statistically significantly lower. There were 155 patients in total who had or were receiving anti-estrogen therapy.
While the average vitamin D level of 135 patients who continued to receive anti-estrogen therapy was 20,6 nmol / L,
the mean vitamin D level of 20 patients whose treatment was completed was 23.5 nmol / L. There was no significant



difference.

Conclusions: Vitamin D deficiency may be associated with breast cancer subtypes, but has not been shown to be
associated with hormonal therapy. Vitamin D replacement therapy should be considered especially in patients with

breast cancer who continue their follow-up.

Keywords: Breast Cancer, Patological Subtype, Vitamin D Deficiency.

1. Giris

Meme kanseri (MK), kadinlarda goriilen kanser
vakalarinin  %30’unu olusturmaktadir ve kadnlarda
goriilen en sik kanserdir [1]. MK insidansi oranlarindaki
cografi farkliliklar; popiilasyonlar arasindaki genetik
farkliliklardan ve yasam tarzi ya da beslenme gibi
cevresel faktorlerden etkilenir [2]. Cevresel risk
faktorleri arasinda obezite, immobil yasam, laktasyo-nun
stiresi, eksojen ve endojen hormon diizeyi, radyasyona
maruziyet, alkol, sigara kullanimi, D vitamin digiikligi
siralanmaktadir.

MK siklig1 ve mortalitesi, diigiik giines 15181 seviyelerine
sahip bolgelerde daha yiiksek oldugu gosterildi. Bundan
sonra MK ile D vitamini arasindaki iliskisi arastirilmaya
baglandi. Steroid yapili bir hormon olarak bilinen D
vitamini bitkisel kdkenli ergokalsiferol ve hayvansal
kokenli (deride giines 1sinlarinin  etkisiyle 7-
dehidrokolesterolden sentezlenen) kolekalsiferol
seklinde smiflandirilmaktadir. ilk olarak karacigerde D
vitamini  25. karbon atomundan hidroksillenerek
25(OH)D3'e doniistiiriiliir. D vitamini baglayan proteinle
dolasima gecerck bobrege tasinir. Bobrekte D
vitamininin aktif formu olan 1,25(0H)2D3'e 1,25
hidroksilaz ~ enzimi yardimi ile ¢evrilmektedir.
1,25(0OH)2D3 hiicre igerisindeki islevini reseptoriine
baglanarak géster-mektedir.

D vitamininin baslica gorevi kalsiyum metabolizmasinin
diizenlenmesidir. Ayn1 zamanda obe-zite, diyabet,
kanser, immiin sistem hastaliklar1 gibi pek gok metabolik
durumun patogenezin-de rol oynamaktadir [3]. Viicudun
D vitamini diizeyini en iyi gosteren parametre
karacigerde depolanan 25(OH)D3 (kalsidiol)’dir. En
aktif D vitamini olan 1,25(0OH)2D3 (kalsitriol) ise D
vitamini deposunu gostermez. Kalsitriol alt diizeyi
laboratuvarlara gore degismekle birlikte 20-30ng/mL’ye
kadar diisiiren laboratuvarlar vardir. 25(OH)D diizeyi <
20 nmol/L ise eksiklik, < 30 nmol/L ise yetersiz , >30
nmol/L ise yeterli tercihen istenen deger 40-60 nmol/L,
150 nmol/L ise intoksikasyon kabul edilmektedir. Bu
tercih edilen diizeylerde kemik hastaliklarindan
koruyabilecegi iddaa edilmektedir [4].

Kanser ve D vitamini iliskisi ilk olarak 1941 yilinda
ortaya konulmustur [5]. D vitamini ile kanser iligkisi
iizerine c¢aligmalarda, yiiksek rakimli  ydrelerde
yasayanlarda kanserlerin daha ¢ok goriilmesinin, deride
yeterli D vitamini  sentezlenememesiyle iligkili
olabilecegi ileri siiriil-miistiir. Deneysel caligmalarda
,25(0OH)2 D3’nin kanser hiicresinin ¢ogalmasini
onledigi rapor edilmistir. Giinesle temasin artmasi ya da
agizdan D vitamini alimi ile kanda 25(OH)D3 diizeyini
artirmasma  ragmen  1,25(OH)2 D3’in  diizeyi
artirmadigina gore kanser riskini nasil azaltabildigi
sorusu glindeme gelmistir. Bu durumda malign
hiicrelerde D vitamin reseptorii ekspresyon farklar

dikkati ¢gekmektedir. Vitamin D reseptorii eksprese eden
malign hiicrelerin listesi de bu ¢aligmalara dayanarak
oldukga geniglemistir [6,7]. 2005 yilinda yapilan ¢alisma
da 25(OH)D3 diizeyinin yiiksekligi 6zellikle kolorektal,
ayrica meme ve prostat kanseri riskini azalttig1 ortaya
konulmustur[8]. Onkojenik herhangi bir degisiklik
durumda yeterli diizeyde olan D vitamini iyi huylu
(bening) ve koti huylu (maling) hiicrelerde
proliferasyonu  azaltti§i,  apoptozu  indiikledigi
bilinmektedir [9].

MK’nin epidemiyolojik ¢alismalarinda; diizenli olarak
glines 1s18ina maruz kalan ve D vita-mini miktar
ortalamanin iizerinde kadinlarda, MK insidansinin daha
disik oldugunu goste-rilmistir. MK ile D vitamini
arasindaki iligkiyi ortaya koyan gozlemsel galigmalarda
ylksek 25(OH)D3 diizeyleri ile MK riskinin anlamli
olarak azaldig1 gosterilmistir [10]. Serum 25(OH)D3 en
diisiik ceyrek dilim icindeki kadinlar, en yiiksek ¢eyrek
dilimdekilere gore 5 kat daha yiiksek MK riskine sahip
oldugu gosterilmigtir. D vitamininin patofizyolojisi ile
ilgili yapillan calismalarda hem normal meme
duktuslarinda hem de MK hiicrelerinde, D vitamini
hidroksillendigi gibi vitamin D reseptorlerine (VDR) de
sahip oldugu bulunmustur [11]. 1980 yilinda Colston ve
Feldman [12], normal meme dokusunda 1,25(0OH)2D3
baglanmasi igin spesifik olan VDR ekspresyonunu
gosteren ilk kisilerdi. Sonraki ¢aligmalarda saglikli meme
dokusu disinda MK hiicre hatlarinda da VDR
ekspresyonun oldugu ve hatta asir1 eksprese oldugu
dogruland1 [13]. In-vito MK hiicrelerinde VDR
aktivasyonu sonucunda hiicre don-giisiiniin inhibisyonu,
hiicre Olimiinin indiiksiyonu ve farklilagmanin
indiiksiyonu acik¢a gds-terilmistir [14-15]. In vitro MK
hiicrelerinde 1.25(OH)2D3 ve / veya sentetik VDR
agonistleri ile hem apoptoz hem de otofajinin indiikledigi
ortaya koyuldu [16-17]. Bazal benzeri MK hiicre hatti
digindaki tim MK hiicre hatlarinda 1.25(0OH)2D3
aracihi@i ile otofajinin tetiklen-digi gosterildi [18]. Bu
calismada, 1.25(OH)2D3 spesifik otofaji profilinin
normal meme be-zinde mevcut oldugunu ancak MK
ilerlemesi tizerine kayboldugunu gdstermek i¢in Kanser
Genom Atlast (TCGA) meme veri setini kullandilar. Tim
bu wveriler 1,25(0OH)2D3 'nin VDR pozitif MK
hiicrelerinde hiicre dongiisiinii, apoptozu ve otofajiyi
modiile ettigini agik¢a gos-termektedir.

1,25(0OH)2D3 diizeyindeki diisiiklik MK gelisimi

disinda, metastatik MK ine ilerlemeyle de
iliskilendirilmistir ~ [19]. 1k  calismalar, VDR
agonistlerinin  sadece primer tiimor biiylimesini

azaltmakla kalmadig1 ayn1 zamanda metastatik yayilmay1
da baskiladigin1 gostermistir [20]. Ooi ve arkadaslari,
MK kemik metastazinin ksenogreft modelini kullanarak,
D vitamin eksik-liginde osteolitik lezyonlarin daha erken
ortaya ¢iktigini ve metastaz gelisen farelerde kontrol



grubuna kiyasla D vitamin eksikliginin daha belirgin
oldugunu ortaya koymus [21]. Bu calismada; kemikte
metastatik biliyiimenin engellenmesi, D vitamininin
timor hiicreleri tizerin-deki etkilerinin yani sira kemik
mikro ¢evresi iizerindeki etkilerine de baglanmustir.
Literatiir esliginde; D vitamininin hem normal meme
doktusunda kanser gelisimini engelledigi; apoptozu
indiikledigi ve MKne ilerleyisi azalttigt ve MK
hastalarinda metastaz gelisimini de azaltabilecegi ile
ilgili kanitlar sunulmustur.

1.1 Amag:

Calismamizin asil amaci, MK tanili ve erken evre
hastalarda D vitamin eksikligine dikkati ¢ekmek ve
yasam tarzi degisikliginin 6nemi vurgulamakti. Bu
calismada MK olup tedavisini tamamlamis hastalarin
kontrol amagli onkoloji poliklinige basvurusu sirasinda
hastadan antro-pometrik oSlgiimleri (boy, kilo) alindi.
Ayni kontrol sirasinda alman periferik kan serumunda
25(0OH)D3 diizeyi ¢alisildi. Tamami erken evre MK olan
bu hasta grubu MK patolojik subtip-lerine gére; ER, PR
pozitif, HER2 negatif olan Liiminal tip; ER; PR negatif
HER2 pozitif olan HER 2 pozitif tip; ER; PR; HER2
negatif olan ti¢lii negatif tip; ER; PR ve HER2 ii¢iiniinde
pozitif oldugu tglii pozitif tip olmak iizere 4 meme
kanser alt tipine ayrildi. Bu ¢aligmanm ikinci amaci ise
MK alt tiplerine goére D vitamini diizeylerindeki
farkliliklar1  gos-termekti. Hormon  pozitif MK
hastalarinda ise hormonal tedavi kullanmaya devam eden
hasta-lar ile tedavisi tamamlanmig yani D vitamin diizeyi
bakildigi kontrolinde hormonoterapi alma-yan hasta
grubu arasindaki D vitamini diizeyleri arasindaki
farkliliklar1 ortaya koymaktir.

2. Materyal ve Metot:

Calisma tek merkezli olup 2014-2020 yillar1 arasinda
Ozel Defne Hastanesi Tibbi Onkoloji béliimiine
bagvurmus ve erken MK (evre 1,2,3) tanist almis 208
kadindan olusan retrospektif bir baglangi¢ kohortunda
gergeklestirildi. Tan1 an1 veya izlemde evre 4 olan MK
hastalar1 ¢alisma disinda birakildi. Hastalar rutin
kontroller i¢in poliklinigimize geldiginde ¢alismaya
dahil edildi. Rutin kan kontrolleri sirasinda hastalarin

serumundan 25(OH)D diizeyi; Arcthi-tect 12000
immiinokimyasal liiminesans testi ile analiz edildi
(Abbott Diagnostcs, ABD).

Boy ve agirlik, standart aletler (Mewa Gmbtl / Schwerin-
M318800) kullanilarak hafif giy-silerde ve ayakkabisiz
olarak klinik diyetisyen tarafindan olgiildi. BKI,
kilogram cinsinden agirligin metre cinsinden boy
karesine boliinmesi ile hesaplandi. Katilimcilar1 buna
gore siniflandirmak igin Diinya Saghk Orgiitii (WHO)
tarafindan belirlenen siniflandirma kullanilmastir.
Antropometrik 6lgiimler ve serum 25(OH)D3 vitamin
diizeyi disindaki hastaliga ait veriler retrospektif olarak
dosyalardan alindi. Caligmaya dahil edilen hastalar MK
patolojik alt tipleri-ne gore dort gruba ayrildi (Liiminal,
HER?2 pozitif; Uglii negatif; liglii pozitif). D vitamini
diizeylerinin MK alt tiplerine gore farkliliklar1 incelendi.
Tiim veriler IBM SPSS 24.0 software programina girildi.
Hastalarin alt grup karsilastirmalar1 Chi-suare testi,
Student t testi, Mann-whitney U testi kullanilarak
yorumlandi. Tek degiskenli ve ¢cok degiskenli analizleri
yapilarak istatistiksel acidan anlamli olan sonuglar
arasinda iligkilendirme yapildi. p<0.05 degerleri ista-
tistiksel olarak anlamli kabul edildi.

Calismaya baslamadan énce Mustafa Kemal Universitesi
arastirma etik kurulundan 23-2020 nolu etik kurul onami
ve caligmaya dahil edilen tiim bireysel katilimcilardan
bilgilendirilmis onam alindu.

2. Bulgular ve Tartisma

Calismaya dahil edilen 208 erken evre MK hastasinin
tan1 yasi ortalamasi 51.37 +/-10,0 idi. Bu hastalardan
25(0OH)D3 vitamini diizeyi bakilan 196 hastanin kandaki
ortalama 25(OH)D3 diizeyi ortalama 22,3 +/- 10,6 nmol
/L idi.

MK alt tipleri gore; 119 hasta (% 57,2) liminal MK’ydji;
24 hasta (% 11,5) HER 2 pozitif MK’ydi; 27 hasta (%
12,9) ti¢lii negatif MK’ydi; 38 hasta (% 18,2) {iglii pozitif
(hormon po-zitif, HER 2 pozitif) MK idi. (grafik 1).
Grafik 1: 119 hasta (% 57,2) liiminal meme kanseriydi;
24 hasta (% 11,5) HER 2 pozitif meme kanseriydi; 27
hasta (% 12,9) ti¢lii negatif meme kanseriydi; 38 hasta (%
18,2) ti¢lii po-zitif (hormon pozitif, HER 2 pozitif) meme
kanseri idi.
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Hastalarin % 79,1’inde 25(OH)D3 vitamini diizeyi
calisma basinda belirledigimiz cut off un altinda <30
nmol / L yani eksikti (Tablo 1). Halbuki tiim hastalara
hastaliklarinin bir déneminde D vitamini regete edilme
orant %82,6 idi. Ortalama 25(OH)D3 diizeyi liiminal MK
grubunda 20,4 nmol / L; HER 2 pozitif MK grubunda
26,2 nmol / L; ii¢lii negatif MK grubunda 27,5 nmol / L;
ticlii pozitif MK grubunda 21,7 nmol / L idi (grafik 2).
Bu grafikte dikkati ¢ceken Luminal ve {iglii pozitif yani
hormon pozitif iki alt grubun diger gruplardan daha
diisik D vitamini slitununa sahip olmasi idi. Bunun
iizerine ER + meme kanserli hastalarin D vitamini
diizeyleri ER - diger gruplara gore istatistiksel olarak da
diisiik bulundu. (p:0,004)

SAYI YUZDE
DVIT <30 155 79.1%
DVIT>=30 41 20.9%
Total 196 100%

Tablo 1: Calisma grubu erken evre meme kanseri
hastalarinda D vitamini diizeyi oldukga diistiktii

Grafik 2: Ortalama 25(OH)D3 diizeyi liminal meme
kanseri grubunda 20,4 nmol / L; HER-2 meme kanseri
grubunda 26,2 nmol / L; {iglii negatif meme kanseri
grubunda 27,5 nmol / L; glii pozitif meme kanseri
grubunda 21,7 nmol / L idi.
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Hormon pozitif gruptaki bu diisiikliigiin bir sebebi de
anti-ostrojen tedavi kullanimi olabilecegi i¢in alt grup
analiz yapildi. Anti-Ostrojen tedavi alan toplam 155 hasta
vardi. Bunlardan 76’s1 aromataz inhibitorii almisti,
bunlardan 64'linde ise halen tedavi devam etmekteydi.
79’u ise tamoksifen almisti ve 71'i halen tedavi
almaktaydi fakat bu hastalarin 11’1 tamoxifenden
aromataz inhibitdriine gecis yapmisti. Anti Ostrojen
tedavi almaya devam eden 135 hastanin (toplam anti
Ostrojen tedavi alanlarin %87’si) ortalama D vitamini
seviyesi 20,6 nmol / L iken tedavisi tamamlanan 20
hastanin ortalama D vitamini seviyesi 23,5 nmol / L idi.
Sayisal olarak tedavi almayan hastalarda D vitamin
seviyesi daha yiiksek olsa da istatistiksel agidan anlamli
bir fark saptanmad1.(p>0.05)

Caligmaya dahil edilen 208 hastanin MK alt tiplerine
gore ortalama viicut kitle indeksi VKI Liiminal alt tipte:
30,9 kg/m2; HER-2 pozitif alt tipte: 31,9 kg/m2; igli
negatif alt tipte: 29.24 kg/m2; Giclii negatif alt tipte: 29,8
kg/m2 bulundu. Gruplar arasinda VKI istatistiksel acidan
anlaml fark bulunmadi. (p>0.05)

3.2.Tartisma

MK kadinlarda goriilen en sik kanser tiirii olup, son
yillarda tani ydntemlerinin gelismesi ile daha erken
evrede teshis edilmekte ayni zamanda molekiiler
patofizyolojisinin aydinlatilmasi ile tedavi
stratejilerindeki  gelismeler hastaligin  prognozunu
olumlu yonde etkilenmigtir [22]. Bu nedenle klinik
pratigimizde MK tedavisini tamamlayip kontrole gelen
hastalarin sayisi da giderek artmaktadir. Bu hasta grubu
icin saglikli beslenme, fiziksel aktivitenin artirilmasi gibi
yasam tarzi degisiklikleri Onerilmektedir [23]. D
vitamininin yeterli seviyede olmasi da bu yasam tarzi
degisikliklerinin arasinda olmalidir [24]. Calismamizda
MK erken evre hastalarinda D vitamin seviyesi eksikligi
arastirildi.

Calismaya katilan toplam 208 kadin hastanin; D vitamini
diizeyi bakilan 196 kadm hasta serumunda 25(OH)D3
diizeyi ortalama 22,3 +/- 10,6 nmol / L idi. Lazzeroni ve
arkadaslar1 25(OH)D3 diizeyleri ve MK arasinda U
seklinde bir iligkinin oldugu ve hem diisiik hem de
yliksek serum 25(OH)D3 diizeylerinden kagiilmasi
gerektigini bildirmislerdir[25]. MK riski yiiksek olan ve
MK’nden kiir saglanan kadinlarda D vitamini diizeyleri
Olciilmeli ve gerektiginde D vitamini destegi verilmelidir
[4,26]. Literatiirde D vitamini eksikligi i¢in ortak bir cut-
off deger tanimlanmamis. Bazi ¢aligmalar 25 (OH)D3
diizeyini <20 nmol/L D vitamin eksikligi olarak kabul
ederken o6zellikle MK hastalarinda yapilan ¢aligmalarda
< 30 nmol/L eksiklik kabul edilmis [27]. Bizim
calismamizda da <30 nmol /L degerini D vitamin
eksikligi olarak kabul ettik ve g¢alisma grubu
hastalarimizin 25(OH)D3 seviyesi % 79,1'inde eksikti.
Ustelik bu hastalara tan1 veya tedavi siirecinde en az bir
defa D vitamin preparati regete edilme orani %82,6” idi.
Literatiirle benzer olarak; Liang Shi ve arkadaslarinin
yaptigl, D vitamini seviyelerinin kanserli bireylerde
diisik oldugunu gostermeyi amacglayan bir c¢alismada
kanser tanist almis 1940 bireyin %71’inde serum
25(0OH)D3 seviyelerinin yetersiz oldugu belirtilmistir
[28].

MK patolojik subtiplerine bakildiginda; dstrojen reseptor
ER-pozitif meme kanserleri, tim meme kanserlerinin
%60-70’ini olustururken, ER-negatif meme kanserleri
tiim meme kanserlerinin %30-40’11 olusturmaktadir ve
ER pozitif meme kanserlerine gore prognozu koétiidiir
[29]. Bizim caligmamizda da liiminal hastalar % 57,2;
ticlii pozitif (hormon pozitif, HER 2 pozitif)% 18,2 idi.
Toplama bakildiginda ise %75,4’ti hormon duyarli
tiimordii. Literatiirden fazla olma sebebi ¢aligmaya tani
anindaki hastalarla degil, MK i¢in kontrole gelen
nispeten daha iyi prognozlu hastalarin galigmaya dahil
edilmesiydi.



D vitamin hem normal meme hiicresinde hem de meme
kanser hiicresinde kullanilmaktadir. VDR reseptor
expresyonu ozellikle MK gelistiginde artar; bu durumda
D vitamininin kullanimi MKnde artmistir. Bu nedenle D
vitamin eksikligi hem MK’nin gelisimde hem de MK
olan hastalarda progresyon ile iliskilendirilmistir [30].
Sharif ve ark (2014) yilinda yaptiklar1 ¢alismada MK
hastalarmin tani aninda ve dokuz yillik kontrol siireci
esnasinda 25(OH)D3 seviyeleri niiks gelismeyen
hastalarda >30 ng/ml saptanirken niiks veya metastaz
gelisen grupta ise ortalama 25(OH)D3 degeri 17 ng/ml
olarak saptandi [31]. MK subtipleri ile 25(0OH)D3
seviyesinin  iliskisini sorgulayan c¢aligmalar ise
gostermistir ki daha agresif tip MK’ne sahip hastalar
daha diigiikk D vitamin seviyeleri gostermektedir [32,33].
Rainville (2009) yaptiklar1 ¢alismada ii¢li negatif MK
subtipinde ortalama en diisiik vitamin D seviyesine sahip
oldugu ve yine bu subtipe sahip hastalarin biiyiik
oraninda vitamin D eksikligi gosterildi [34]. Bizim
caligmamizda ise literatiirden farkli olarak; MK
subtiplerine gére 25(OH)D3 vitamin seviyeleri hormon
pozitif olan liiminal grup (20,4 nmol/L) ve ii¢lii pozitif
grup (21,7 nmol/L) iken; HER-2 pozitif grup (26,22
nmol/L)ve ti¢lii negatif grup (27,5 nmol/L) idi. HR+ grup
HR- gruba D  vitamin seviyeleri agisindan
kiyaslandiginda HR+ lehine anlamli diisiik bulundu.
Literatiir ile bu farkliligin sebebi; hastalarin D vitamini
seviyeleri yoniinden degerlendirmesinin tant aninda
yapilmamasi olabilir. Ayn1 zamanda HR+ grup yiiksek
oranda (%87,5) anti &strojen tedavi aliyordu ve anti-
Ostrojen tedavi de D vitamin seviyesini diisiirmiis
olabilir. Anti dstrojen tedavi ile iligkisi olup olmadigin
arastirmak i¢in yapilan degerlendirmede ise; anti dstrojen
tedavisi almaya devam eden 135 hastanin ortalama D
vitamini seviyesi 20,6 nmol / L iken; tedavisi
tamamlamig olan 20 hastanin ortalama D vitamini
seviyesi 23,5 nmol / L idi. Sayisal olarak tedavi devam
eden hastalarda D vitamin seviyesi daha diigiiktii ama
istatistiksel agidan anlamli bir fark saptanmadi. Eger
hasta sayisi daha dengeli bir dagilim gosterseydi bu fark
anlaml ¢ikabilirdi.

D vitamini eksikligi 6zellikle kadinlarda; asir1 kilolu ve
obez hastalarda oldukca yaygin olup, serum 25(OH)D3
diizeyleri, VKI ile ters orantili bulunmustur. Yine obez
hastalara, vitamin D destek tedavisi diizenlenmesi
onerilmektedir [35]. Calisma grubumuz ortalama
VKI:30,5kg/m2 idi. Makbule Neslisah Tan ve
arkadaglarinin 45-60 yas perimenapoz Tirk kadinlarda
yaptig1 caligmada da bizim ¢aligmamiz ile uyumlu olarak
VKIi:31,9kg/m2 olarak bulunmus [36]. D vitamin
eksikligi yiiksek oranda bulmamizin bir diger sebebi de
calisma grubumuzun kilolu olmastydi. Hormon pozitif
MK hastalarinin hormon negatif hastalara goére daha
kilolu oldugu bilinmektedir [37]. Literatiirden farkl
olarak bizim c¢alismamizda MK subtipleri arasinda
ortalama VKI acidan istatistiksel anlamli bir farklilik
saptanmadi.

25(0H)D3 vitamini seviyelerini VKI diginda etkileyen
diyetle alinan D vitamini seviyesi ve giines isinlarina
yeterli ve diizenli maruziyettir. Calismamizin bir

kisitlamasi olarak bu etkenler degerlendirilmedi. Ama
calisma grubu hastalarinin  hepsi orta gelismislik
diizeyindeki bir bolgede ikamet etmekte ve galisma
boyunca giines 1sinlarina ayni1 sekilde maruz kalmaktadir.
Tek merkezli olan caligmamizda beslenme ve giines
isinlarina maruziyet tim hastalarda benzer oldugu
varsayilabilir.

MK hastalarinda 6nerilen serum 25(OH)D3 vitamini
seviyesi 40-60 nmol/L dir.(38) Poliklinigimizde, bu
hastalara hastaliklarinin bir doneminde D vitamini regete
edilme oran1 %82,6 idi. Fakat yiiksek recete oranlarina
ragmen D vitamin eksikligi belirgindi. Amerika Tip
Enstitiisii 70 yas alt1 ve 70 yas iistii eriskinlerde dnerilen
giinliik D3 vitamini alim miktarlarini sirasiyla, 600 IU ve
800 IU olarak bildirmistir. Ozellikle D vitamini
kullanmasina ragmen hala serum 25(OH)D3 seviyeleri
disiik olan yetiskinler igin ise giivenle alinabilecek
giinliik st diizey miktarma, 2000 IU’den 4000 IU’ye
¢ikarilabilir [39,40].

Calismamiz literatiire Onemli bilgiler saglamasina
ragmen bazi kisitlamalart vardir. Birincisi tani an1 D
vitamin seviyeleri retrospektif olarak degerlendirilmedi.
Ikincisi D vitamini preparati recetelenme orani bu kadar
yliksek iken diizenli ve siirekli ila¢ kullanimu ile ilgili
anket degerlendirmesi yapilmadi. Ugiinciisii serum
25(OH)D3 seviyelerini etkileyen diger faktorler; diyette
alman D vitamini ve glines maruziyeti degerlendirilmedi.
Son kisitlama da g¢alismanin dislama kriteri olmasi
nedeniyle hastalarin niiks ve metastaz durumu D vitamini
seviyesi ile iliskilendirilmedi. Hasta grubumuzun uzun
donem takipleri neticesinde ancak bu sonuca
varilabilecegi i¢in serum 25(OH)D3 seviyelerini ve niiks
arasindaki iliskiyi ileriye doniik olarak planladik.

4.Sonug

Sonug olarak; MK tanisi almig ve takip edilen hastalarda
D vitamini eksikligi yiiksek oranda goriilmiistiir. D
vitamini eksikligi MK patolojik subtipleri ile iliskili
olabilir, ancak hormonal tedavi ile iliskisi
gosterilememistir. Bu bilgiler 1s51ginda MK’nde 6zellikle
de hormon pozitif MK’nde diger tedavilere ek olarak
destek tedavi niteliginde D vitamini replasman tedavisi
verilmelidir. Ayrica hastalarin D vitamini seviyeleri de
takiplerde moniterize edilmelidir. Hastalara D vitamini
preparatt kullanmanin 6énemi anlatilmali ve D vitamini
seviyesini etkileyen kilo kontroliinii saglamada ve yine
giinesten yeterli faydalanmalar1 konusunda
cesaretlendirilmelidir.
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Amag: Bu ¢alismanin amaci ebelerin kadina yonelik siddet belirtilerini tanima diizeylerini belirlemektir.
Gerec ve Yontemler: Tanimlayici tipte bu arastirma Tiirkiye genelinde kamu kurulusunda galigan toplam 213 ebe ile
gerceklestirilmistir. Veriler, Ebe Tanitim Formu ve Hemsire ve Ebelerin Kadina Yonelik Siddet Belirtilerini
Tammalarina {liskin Olgek (HEKYSBTO) kullanilarak online olarak toplanmustir.
Bulgular: Ebelerin toplam HEKYSBTO puan ortalamasi 19.94+2.96 (min=12, max=26), fiziksel belirtiler alt boyut
puan ortalamasi 8.12+1.53 (min=4, max=12), duygusal belirtiler alt boyut puan ortalamasi 11.82+£2.27 (min=6,
max=16) olarak belirlenmistir. Kadina yonelik siddet belirtilerini tanima konusunda egitim alindiginda siddet
belirtilerini tanima diizeyi yiikselmektedir. Ayrica kadina yonelik siddetle karsilasan ebelerin nerdeyse yarisi konu ile
ilgili herhangi bir bildirimde bulunmamistir.
Sonug: Ozellikle birinci basamak saglik kurulusunda calisan ebeler, 15-49 yas kadin ve gebe izlemlerinde kadinlarla
etkili bir iletisim kurma sansina sahiptir. Ebelerin farkindaliklarinin artmasi ve boyle bir durumla karsilastiginda
herhangi bir tereddiit yagsamadan bildirimde bulunmasi i¢in konu ile ilgili diizenli egitim verilmesi ve lisans egitim
miifredatlarina eklenmesi 6nerilmektedir.

Anahtar kelimeler: Ebe, Kadin, Siddet.

Abstract
Obijective: The aim of this study is to determine the level of recognition of the signs of violence against women by
midwives.
Materials and Methods: This descriptive study was conducted with a total of 213 midwives working in public
institutions throughout Turkey. Data were collected online through the Midwife Identification Form and the Scale for
Nurses and Midwives to Determine the Symptoms of Violence against Women (SNMDSVAW)
Results: Midwives' total mean score SNMDSVAW is 19.94+2.96 (min=12, max=26), mean physical symptoms sub-
dimension score is 8.12+1.53 (min=4, max=12), emotional symptoms sub-dimension mean score is 11.82+2.27
(min=6, max=16). When education on the subject is received, the level of recognizing the signs of violence increases.
In addition, almost half of the midwives who faced violence against women did not make any notification about the
issue.
Conclusion: Especially midwives working in primary health care institutions have the chance to communicate
effectively with women in the follow-up of women aged 15-49 and pregnant women. It is recommended to provide
regular training on the subject and even add it to the training curricula in order to increase the awareness of midwives
and to report them without any hesitation when they encounter such a situation.
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1. Giris

Kadma yonelik siddet, ozellikle son zamanlarda
giderek artan, kadinlarin yasama, egitim gibi temel
haklarint ihlal eden ciddi bir sorundur [1]. Hem
ilkemizde hem de diinya genelinde yapilan
calismalar  siddetin  boyutunun  ciddiyetini
gostermektedir.  Diinya’da  siddet  oranlarina
bakildiginda, aile i¢i siddet gorilme orani
Etiyopya’da %51,7, Hindistan’da %25, Ingiltere’de
%16°dir [2-5]. Tiirkiye'de Kadina Yonelik Aile Ici
Siddet Arastirmast 2015 yili sonuglarina gore
Tiirkiye'de kadinlarin %36's1 fiziksel siddete maruz
kalmaktadir. Yani her on kadindan yaklagik dordii
esi veya hayat arkadasi tarafindan siddete maruz
kalmaktadir [6]. Bu oran fazla olmakla birlikte
bildirilmeyen vakalarin da oldugu bir gergektir.
Hatta 2020 Mart ayindan itibaren COVID-19 salgim
ile birlikte kadinlar partnerleri ile bir arada bulunma

sireleri uzamis ve bu durum aile ic¢i siddet
vakalarinda artisa neden olmustur [7]. Saglik
¢alisanlarindan, kadina yonelik siddetle

karsilastiginda siddeti erken donemde tanilama,
kaydetme, gerekli miidahaleleri zamaninda yapma
ve kadmi gerekli kuruluglara yonlendirmesi
beklenmektedir [8-9]. Ancak Tirkiye’de konuyla
ilgili yapilan calismalar saglik ¢aligsanlarinin kadina
yonelik siddet wvakalarini ortaya c¢ikarma ve
miidahale etme konusunda tereddiitte kaldiklarimi
gostermektedir [8,10,11]. Kadma yonelik siddetle
miicadelede saglik calisanlarinin siddeti tanilamasi
ve zamaninda bildirmesi ¢ok onemlidir. Ureme
sagligi hizmetlerinde aktif rol oynayan -ebeler,
kadinla en sik karsilasan saglik profesyonelleri
arasinda yer almaktadir. Calismada ebelerin kadina
yonelik siddet belirtilerini tanima diizeylerinin
belirlenmesi amaglanmuistir.

2. Materyal ve Metot

Aragtirmanin evrenini Tiirkiye genelinde kamu
kurulusunda ¢alisan tiim ebeler olusturmustur.
Calisma 01 Temmuz- 15 Aralhik 2021 tarihleri
arasinda gerceklestirilmistir. Anketler online olarak
olusturulmus ve sosyal medya araciligiyla kamu
kuruluglarinda ¢alisan ebeler ile paylasilmistir.
Aragtirmanin 6rneklem biiytikligi G*Power 3.1.7
programi ile bilinen puani (19.06+3.68) 1 puanlik
sapma i¢inde %95 giicle 148 kisi olarak hesaplanmis
ve  aragtirma 213 ebeye  ulasildiginda
sonlandirtlmigtir [12].

2.1.Istatistiksel analiz

Ebelerin baz1 tanimlayici ve kadma yonelik siddet
hakkindaki bilgilerinin say1 ve yiizde degerleri
verilmistir. Ebelerin tanimlayict ve kadina yonelik
siddet hakkindaki bilgileri ile HEKYSBTO toplam
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ve alt boyut puanlarmin karsilagtirllmasinda
degiskenler normal dagilim gosterdigi icin ii¢ ve
daha fazla bagimsiz ortalama arasindaki farkin
anlamliligimin hesaplanmasinda One-Way Anova
testi, bagimsiz iki grubun karsilastirilmasi i¢in de
student t testi kullanilmigtir.

2.2.Etik

Calismanin gergeklestirilmesi i¢in gerekli etik kurul
izni alinmigtir. Ankete baglamadan once ebelerden
aydinlatilmis onam formunu okuyup onaylamalar
istenmistir. Katilimcilarin bilgi giivenligi agisindan
calismada isimleri istenmemistir.

2.3.Veri Toplama Araglar

I['Ebe Tamtim Formu: Literatir dogrultusunda
arastirmacilar tarafindan yas, egitim durumu,
calisma durumu gibi bireysel ozelliklere yonelik
sorulart igeren bir anket formu olusturuldu [11,13].
li:Hemgsire ve Ebelerin Kadina Yonelik Siddet
Belirtilerini Tammalarina [liskin Olcek
(HEKYSBTO): Arabaci Baysan ve Karadagh
tarafindan 2006 yilinda gelistirilen 6lgek toplam 31
maddeden olusmaktadir [14]. Olgegin, “Fiziksel
Belirtiler” ve “Duygusal Belirtiler” olmak iizere iki
alt boyutu bulunmaktadir. Olgekten elde edilecek
toplam puan 0-31, fiziksel belirtiler alt boyutu i¢in 0-
18 ve duygusal belirtiler alt boyut i¢in 0-13 puanlar
arasindadir. Puan yiikseldik¢e kadina yonelik siddet
belirtilerini  tanimaya  iliskin  bilgi  diizeyi
artmaktadir. Kadina yonelik siddet belirtilerini
tanimaya iliskin bilgi diizeyi arttikga 6lgekten alinan
puan yiikselmektedir. Olgegin Cronbach alfa
katsayis1 gegerlik giivenirlik calismasinda 0.76,
bizim ¢alismamizda toplam HEKYSBTO igin 0.85,
fiziksel belirtiler alt boyutu i¢in 0.75 ve duygusal
belirtiler igin 0,76 olarak hesaplanmigtir [14].

3. Bulgular ve Tartisma

3.1.Bulgular
Calismaya katilan ebelerin yas ortalamasi
32.054£7.60 (min=22, max=57), c¢alisma yil

ortalamasi 9.71£8.97 (min=1, max=34), evlilik yil
ortalamasi 9.94+8.45 (min=1, max=31) olarak
belirlenmistir. Ebelerin %79,8’1 lisans mezunu,
%34,7’si dogum salonunda caligmaktadir. Kadina
yonelik siddetle ilgili ebelerin %46,9’u daha 6nce
egitim almig olup %56,8’i kadina yonelik siddet
olgu/siiphesi ile karsilagsmistir (Tablo 1).

Ebelerin toplam HEKYSBTO puan ortalamasi
19.94+2.96 (min=12, max=26), fiziksel belirtiler alt
boyut puan ortalamasi 8.12+1.53 (min=4, max=12),
duygusal belirtiler alt boyut puan ortalamasi
11.82+2.27 (min=6, max=16) olarak belirlenmistir.



Tablo 1. Ebelerin Tanimlayici ve Kadina Yonelik Siddet Hakkindaki Bilgilerinin Say1 ve Yiizde Degerleri

Degiskenler [ n | (%)
Yas gruplan

22-35 yas arasi 156 73.2
36-45 yas arasi 43 20.2
46 ve lizeri 14 6.6
Medeni Durum

Evli 144 67.6
Bekar 69 32.4
Cocuk Durumu

Var 128 60.1
Yok 85 39.9
Ogrenim Durumu

Saglik Meslek Lisesi 9 4.2
Lisans 170 79.8
Lisansiistii (yiiksek lisans ve doktora) 34 16.0
Calistign Kurum

Birinci basamak saglik kurumu 79 37.1
Ikinci basamak saglik kurumu 83 39.0
Ugiincii basamak saglik kurumu 51 23.9
Calistigx Birim

Aile sagligi merkezi (ASM) 52 24.4
Dogum salonu 74 34.7
Servisler 42 19.7
Diger (Kadin dogum acil, saglik evi, vs.) 45 21.1
Daha Once Kadina Yonelik Siddetle ilgili Egitim Alma Durumu

Evet 100 46.9
Hayir 113 53.1
Egitim Aldig1 Kurum (n=100)

Calistign Kurum 89 89.0
Ozel Kuruluslar 11 11.0
Daha Once Kadina Yonelik Siddet Olgusu/Siiphesi ile Karsilasma Durumu

Evet 121 56.8
Hayir 92 43.2
Kadina Yonelik Siddet Olgusu/Siiphesi Bildirme Durumu

Evet 54 25.4
Hayir 159 74.6
Kurumunda Siddet Olgusu Bildirebilecegi Ozel Birim

Evet 106 49.8
Hayir 107 50.2

Calismaya katilan ebelerin yas gruplari, ¢ocuk durumu,
ogrenim durumu, c¢alistigi birim, daha Once kadina
yonelik siddet olgusu/siiphesi ile karsilagsma ve bildirme
durumu, kurumunda siddet olgusu bildirebilecegi 6zel
birim olmasit durumu ile dl¢ek toplam ve alt boyutlar
arasinda istatistiksel olarak anlamli fark olmadig1 tespit
edilmistir. Bekar olan ebelerin evli olan ebelere gore
HEKYSBTO toplam (P = 0.045) ve duygusal belirtiler (P
= 0.020) alt boyut puan ortalamalar1 daha yiiksek olup
aralarinda anlamli fark belirlenmigtir. Calistig1 kurum
iiclincii basamak saglik kurumu olan ebelerin ikinci
basamak saglik kurumunda calisanlara gore fiziksel
belirtiler alt boyut puan ortalamasi daha yiiksek olup
aralarinda istatistiksel olarak anlamli fark incelenmistir
(P = 0.013). Daha 6nce kadina yonelik siddetle ilgili
egitim alan ebelerin fiziksel belirtiler alt boyut puan

ortalamasinin almayanlara gore daha diisik oldugu
goriilmektedir (P = 0.046). Calistigi kurumdan egitim
alan ebelerin HEKYSBTO toplam (P = 0.014) ve
duygusal belirtiler (P = 0.032) alt boyut puan ortalamalari
0zel kuruluglardan egitim alanlara gore daha yiiksek olup
aralarinda istatistiksel olarak anlamli1 fark bulunmaktadir
(Tablo 2).

3.2.Tartisma

Calismadan elde edilen bulgular ebelerin kadina yonelik
siddet belirtilerini tanima diizeyleri hakkinda bilgi
vermektedir. Ebelerin toplam HEKYSBTO toplam
puany, fiziksel ve duygusal belirtiler alt boyut puanlari iyi
diizeydedir. = Tiirkiye’de  farkli  illerde  yapilan
caligmalarda olcek toplam puan ortalamasi sirasiyla
18.6+3,7, 19.32+.13, 20.00+3.76, 21 (20-23) olarak
bulunmugtur [15-18].
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Tablo 2. Ebelerin Tanimlayici ve Kadina Yonelik Siddet Hakkindaki Bilgileri ile HEKYSBTO Toplam ve Alt Boyut

Puanlarinin Kargilastirilmasi

IDegiskenler HEKYSBTO Fiziksel Belirtiler Duygusal Belirtiler
Ort+SS Ort+SS Ort+SS

|Yas gruplar

22-35 yas arasi 19.83+3.05 8.17+1.62 11.66+2.30

36-45 yas arasi 20.25+2.82 7.95+1.23 12.30+2.25

46 ve lizeri 20.21+2.42 8.07+1.32 12.14+1.91

F 0.389 0.353 1.466

p 0.678 0.703 0.233

Medeni Durum

Evli 19.66+2.82 8.09+1.38 11.5742.32

Bekar 20.53+3.17 8.18+1.80 12.34+2.09

It -2.016 -0.399 -2.339

P 0.045 0.690 0.020

ICocuk Durumu

\Var 19.69+2.81 8.07+1.38 11.62+2.31

Yok 20.32+3.15 8.20+1.73 12.12+2.19

It -1.532 -0.578 -1.589

p 0.127 0.564 0.113

Ogrenim Durumu

Saglik meslek lisesi 20.22+2.33 8.44+0.52 11.77+2.33

Lisans 19.77£3.06 8.07+1.54 11.70+£2.33

Lisansiistii (yiiksek lisans ve doktora) 20.76+2.48 8.29+1.64 12.47+1.87

F 1.640 0.508 1.635

p 0.196 0.602 0.197

(Cahstig1 Kurum

Birinci basamak saglik kurumu? 19.98+2.73 8.25+1.30 11.73+£2.22

ikinci basamak saglik kurumu® 19.55+2.98 7.75+1.67 11.79+2.11

Ugiincii basamak saghk kurumu® 20.52+3.23 8.50+1.50 12.01+2.61

F 1.729 4.396 0.255

D 0.180 0.013°° 0.776

(Cahstig1 Birim

Aile sagligi merkezi (ASM) 19.96+2.65 8.51+1.19 11.44+2.19

IDogum salonu 19.98+3.04 7.97+1.57 12.01£2.27

Servisler 19.78+3.31 8.09+1.83 11.69+2.39

Diger (Kadin dogum acil, saglik evi, vs.)  [20.02+2.93 7.93+1.46 12.0842.26

F 0.055 1.648 0.908

p 0.983 0.179 0.438

Daha Once Kadina Yénelik Siddetle ilgili Egitim Alma Durumu

Evet 19.63+2.98 7.90+1.44 11.73£2.35

Hay1r 20.23+2.93 8.31+1.58 11.91£2.21

it -1.477 -2.006 -0.580

p 0.141 0.046 0.563

Egitim Aldig1 Kurum (n=100)

Caligtig1 Kurum 19.86+2.81 7.98+1.33 11.87+2.31

Ozel Kuruluslar 17.54+3.58 7.27+2.10 10.27+2.14

it 2.501 1.103 2.179

p 0.014 0.294 0.032

Daha Once Kadina Yonelik Siddet Olgusu/Siiphesi ile Karsilasma Durumu

Evet 19.76+3.13 8.04+1.55 11.71£2.35

Hay1r 20.19+£2.72 8.21+1.50 11.97£2.16

it -1.061 -0.792 -0.849

p 0.290 0.429 0.397

IKadina Yonelik Siddet Olgusu/Siiphesi Bildirme Durumu

Evet 20.18+2.94 7.96+1.49 12.22+2.06

Hay1r 19.86+2.97 8.17+1.54 11.69+2.33

it 0.678 -0.884 1.484

p 0.499 0.378 0.139

Kurumunda Siddet Olgusu Bildirebilecegi Ozel Birim

Evet 19.96+2.65 8.00+1.57 11.95+1.91

Hay1r 19.93+3.26 8.23+1.48 11.70+2.58

T 0.068 -1.069 0.808

P 0.946 0.286 0.420

F: Anova Testi, t: Bagimsiz gruplarda t testi, anlamli fark olan p degerleri koyu renk ile gdsterilmistir. Gruplar siralamak i¢in a,

b, ¢, d degerleri kullanilmigtir.
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Ebelerin kadina yonelik siddet konusunda
bilgilerinin iyi diizeyde oldugu séylenebilir. Ebelerin
%46,9’u daha Once kadina yonelik siddetle ilgili
egitim aldigini; %56,8’1 daha once kadma yonelik
siddet olgusu ile karsilastigint ancak %25.4’1 kadina
yonelik siddet olgusunu bildirdigini ifade etmistir.
Basar ve Durmaz calismasinda (2015) hemsire ve
ebelerin %71,1’inin egitim goriirken siddetle ilgili
ders aldigini, %84,4’{iniin ¢alisma hayatinda siddete
ugramis kadinla karsilastigini belirlemistir [16].
Ogrenciler ile yapilan cahsmalarda, hemsirelik
ogrencilerin =~ %55,1’nin, ebelik  &grencilerinin
%39,L’inin  siddet konusunda egitim aldig1
belirlenmistir [15,19]. Kara ve ark. (2018) saghk
calisanlart ile yaptiklar1 c¢alismada ¢alisanlarin
%69,6’s1n1n kadina yonelik siddet olgusu/siiphesi ile
karsilagildiginda  bildirim  yaptigin1  belirlemistir
[12]. Hekimlerle yapilan bir g¢alismada ise
hekimlerin %56°s1 kadina yonelik siddet olgusu ile
karsilastigina bildirim yapacagini ifade etmistir [20].
Saglik calisanlar1 genellikle hastalar1 incitmekten
korkmak, zaman yetersizlifi ve anamnez almada
giiclik c¢ekme gibi sebeplerden dolayr bildirim
yapmakta tereddiit etmektedir [21]. Birinci basamak
saglhik kuruluslarinda hizmet veren ebe ve
hemsirelerle yapilan bir c¢alismada katilimcilarin
%2,2’si siddete ugramis kadinla karsilastiginda ne
yapacagl konusunda kararsiz kalabilecegini ifade
etmistir [16]. Calismamizda ayrica kadina yonelik
siddetle ilgili egitim alan ebelerin HEKYSBTO
fiziksel belirtiler alt boyutundan egitim almayanlara
gore daha yiiksek puan aldigi belirlenmistir. Siddet
ile ilgili verilen egitim ebelerin konu ile ilgili
farkindaliklarini artirmaktadir. Calismamizdan elde
edilen bulgular ve literatiir dogrultusunda ozellikle
konu ile ilgili yeterli bilgiye sahip olunmadigi igin
ebelerin kadina yonelik siddeti bildirme konusunda
pasif kaldiklar diisiiniilmektedir.

Aragtirmadan elde edilen diger onemli bulgu ise
bekar ve siddet ile ilgili egitimi ¢alistig1 kurumdan
alan ebelerin HEKYSBTO toplam ve duygusal
belirtiler alt boyut puaninin, ti¢iincii basamak saglik
kurulusunda c¢alisan ebelerin fiziksel belirtiler alt
boyutunun diger gruptakilere gore yiiksek olmasidir.
Hekimlerle yapilan bir c¢alismada da birinci
basamakta calisan hekimlerin HEKYSBTO toplam
puanimnin diger birimlerde c¢alisanlara gore daha
diisiik oldugu belirlenmistir [20]. Ozellikle iigiincii
basamak saglik kuruluslarma daha komplike
vakalarin geldigi disiiniildiigiinde bu kurumlarda
calisan hekim ve ebelerin konu ile ilgili
farkindaliklarinin  yiiksek olmasit beklenen bir
durumdur.

4. Sonug

Calismadan elde edilen bulgular ebelerin kadina
yonelik siddet belirtilerini tanima diizeylerinin iyi
oldugunu gostermektedir. Konu ile ilgili egitim
alindiginda siddet belirtilerini  tanima  diizeyi
yiikselmektedir. Ayrica kadina yonelik siddetle
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karsilasan ebelerin nerdeyse yarisi konu ile ilgili
herhangi bir bildirimde bulunmamistir. Ozellikle
birinci basamak saglik kurulusunda calisan ebeler
15-49 yas kadin ve gebe izlemlerinde kadinlarla
etkili bir iletisim kurma sansina sahiptir. Ebelerin
farkindaliklarinin artmasi ve bdyle bir durumla
karsilastiginda herhangi bir tereddiit yasamadan
bildirimde bulunmasi i¢in konu ile ilgili diizenli
egitim verilmesi ve lisans egitim miifredatlarina
eklenmesi Onerilmektedir. Erken dénemde yapilan
bildirimlerin kadin sagligi agisindan uzun vadeli
etkileri olacag1 diistiniilmektedir.

Arastirmamn Stmirliliklar:

Arasgtirmanin anketleri online olarak olusturulmus
bu nedenle sadece sosyal medya kullanan ebelere
ulagtlmugtir.
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Oz
Giris ve Amag: Hipertrofik kardiyomiyopati (HCM), sarkomerik proteinlerdeki mutasyonlarin neden oldugu ve kalp
kasinin hipertrofisi ile karakterize otozomal dominant bir hastaliktir.
Gerec ve Yontemler: Bu ¢alismada, 21 HCM hastasi ve bazilarinin ebeveynleri, 17 genden olusan hedeflenmis bir
panel kullanilarak yeni nesil dizileme araciligiyla degerlendirilmistir.
Bulgular: 6 hastada, MYH7 (p.R663C, p.A423V), MYBPC3 (p.P955fs*95, p.K301fs*31), TNNT2 (p.R154Q) ve
TNNI3 (p.R204C) genlerinde patojenik veya yiiksek olasilikla patojenik varyantlar tespit edilmistir.
Sonug: Klinik bulgular literatiir ile karsilastirilarak bu varyantlarin genotip-fenotip korelasyonlari tartisildi. TNNI3
genindeki p.R204C varyantinin literatiirde ilk kez restriktif kardiyomiyopatiye neden oldugu saptanmistir.

Anahtar Kelimeler: Hipertrofik kardiyomiyopati; MYH7; MYBPC3; TNNT2; TNNI3.

Abstract
Objective: Hypertrophic cardiomyopathy (HCM) is an autosomal dominant disorder caused by mutations in
sarcomeric proteins and characterized by hypertrophy of the heart muscle.
Materials and Methods: In the present study, 21 patients with HCM and some of their parents were evaluated via
next-generation sequencing (NGS) using a targeted panel of 17 genes.
Results: Pathogenic or likely pathogenic variants were detected in six patients in the genes MYH7 (p.R663C,
p.A423V), MYBPC3 (p.P955fs*95, p.K301fs*31), TNNT2 (p.R154Q), and TNNI3 (p.R204C).
Conclusion: The genotype-phenotype correlations of these variants were discussed by comparing the clinical findings
with the literature. p.R204C variant in the TNNI3 gene was found to be caused restrictive cardiomyopathy for the first
time in the literature.

Keywords: Hypertrophic cardiomyopathy; MYH7; MYBPC3; TNNT2; TNNI3.

1. Introduction

Hypertrophic cardiomyopathy (HCM) is a genetic
disorder of cardiac myocytes that is characterized by
unexplained left ventricular hypertrophy and a normal or
increased ejection fraction. While asymmetric septal
hypertrophy is the most common pattern of hypertrophy,
the degree and location of hypertrophy are variable. Left
ventricle (LV) hypertrophy can be concentric or confined
to other walls or the LV apex [1]. Prevalence of HCM has

been estimated at ~ 1:500 in the general adult population
[2]. HCM has a single genetic etiology with a locus
heterogenity. While most cases are inherited in an
autosomal dominant manner, autosomal recessive and X-
linked modes of inheritance have been described but are
rare [3]. Among the known causative genes, the two most
common genes are MYH7 and MYBPC3, responsible for
about half of patients with familial HCM [4]. Mutations
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of TNNT2, TNNI3 (cardiac troponin I), and TPM1 (a-
tropomyosin) are relatively uncommon causes of HCM
and together are responsible for <10% of cases [5].
Mutations in some other genes have also been reported to
be more rare for HCM, such as ACTCI1 (cardiac a-actin),
MYL2 (myosin light chain 2), MYL3 (myosin light
chain3), and CSRP3 (cysteine- and glycine-rich protein
3) [6]. Unfortunately, patients with HCM can develop
fatal complications, as therapeutic options are very
limited, and patients develop progressive damage. Gene
therapy is defined as the transfer of genetic material into
cells for the treatment of a disease or to improve the
clinical condition of a patient [7]. Since, hopeful results
have been achived in the literature regarding gene-
therapy for the hypertrophic cardiomyopathy, It is very
importent to elucidate the causative mutation of the
disease [8].In the present study, 21 patients with HCM
and some of their parents were evaluated via next-
generation sequencing (NGS) using a targeted panel of
17 genes (ACTC1, CALR3, DES, LAMP2, MYBPC3,
MYH6, MYH7, MYL2, MYL3, PRKAG2, SLC25A4,
TNNI3, TNNT2, RAF1, TPM1, TNNC1, TTN). This
study aims to provide a genetic diagnosis of the patients
in this cohort and discusses genotype-phenotype
correlations of the patients according to the literature.

2. Materials and Methods

2.1.Patients

Informed consent was obtained from all the patients. A
total of 18 patients who presented with HCM as their
primary complaint at their first visit to our hospital were
recruited. Exclusion criteria included secondary
conditions such as heart valve problems and long-term
high blood pressure. Variants of the analyzed genes and
patients’ clinical data, including age, symptoms, cardiac
imaging, and family history, were analyzed. Ethics
Committee approval was obtained from our hospital’s
Ethics Board (Date: 21/10/2021, Decision: 970) and
written informed consent was obtained from each patient.
2.2 Sample collection and DNA isolation

Genomic DNA was isolated from peripheral blood
specimens of patients using the QlAamp DNA Blood
Mini Kit (Qiagen), according to the manufacturer’s
instructions.

2.3 Next-generation sequencing

Multiple amplicon DNA libraries were obtained using an
assay kit (QlAseq Targeted DNA Panel) according to the
manufacturer’s instructions. Genomic DNA samples
were first fragmented, end-repaired, and A-tailed within
a single controlled multi-enzyme reaction. The prepared
DNA fragments were then ligated at their 5’ ends with a
sequencing platform-specific adapter containing unique
molecular identifiers (UMIs) and a sample index. For
enrichment, the ligated DNA molecules were subjected
to several cycles of targeted polymerase chain reaction
(PCR )using one region-specific primer and one
universal primer complementary to the adapter.
Universal PCR amplified the library and added platform-
specific adapter sequences and additional sample indices.
The libraries were then aggregated and sequenced using

the Illumina NGS system (MiniSeq®, Illumina
MiniSeq). Table 1 shows the genes included in the panel.

Table 1. Analysed genes in the panel

Analysed genes in the panel

ACTC1, CALRS3, DES, LAMP2, MYBPC3, MYH6, MYH?7,
MYL2, MYL3, PRKAG2, SLC25A4, TNNI3, TNNTZ2,

RAF1, TPM1, TNNC1, TTN

2.4 Analysis of next-generation sequencing data
FASTQ files were downloaded from BaseSpace and
uploaded to the QIAGEN Data Analysis Centre, and the
variants were called and annotated using the QIAGEN
Ingenuity® Variant Analysis software (QCI®-A). The
variants were filtered for the following criteria: call
quality of at least 30, read depth of at least 50, and mutant
allele fraction of at least 30%.

3. Results and Discussion

3.1. Results

Of the 18 patients studied, six patients were found to
carry pathogenic or likely pathogenic variants, with two
in the MYH7 gene, two in the MYBPC3 gene, and two
in the TNNT2 and TNNI3 genes, and three patients were
found to carry a variant of unknown significance, with
two in the TTN gene and 1 in the MYBPC3 gene. The
ages of the patients ranged from three to 46 years, and
their symptoms included palpitations, chest pain, fatigue,
and shortness of breath (Table 2).

3.2.Discussion

A 41-year-old male patient presented with a two-year
history of palpitations. Cardiac imaging showed
hypertrophic obstructive cardiomyopathy. The patient’s
mother had a history of cardiovascular disease, and the
patient was found to carry the NM_000257.4:¢.1987C>T
(p.R663C) pathogenic heterozygous variant in the
MYH7 gene. This variant had been determined
pathogenic in the Clinvar database and located in a hot-
spot of length 17 amino acids. In addition, a 42-year-old
male patient presented with a 10-year history of
palpitations. Cardiac imaging showed asymmetric septal
hypertrophy. The patient’s mother had similar symptoms
and findings in her family history. The patient was found
to carry NM_000257.4:¢.1268C>T (p.A423V), a likely
pathogenic heterozygous variant located in a hot-spot of
length 17 amino acids in the MYH7 gene. This variant
was previously not reported in the literature. The MYH7
gene encodes beta myosin heavy chain, which is found in
heart muscle and in type | skeletal muscle fibers.
Mutations of this gene cause a variety of diseases,
including familial hypertrophic cardiomyopathy; left
ventricular noncompaction; cardiomyopathy, dilated, 1S
myopathy, myosin storage; and Laing distal myopathy
[9-12]. Both mutations reported in this study lead to the
familial hypertrophic cardiomyopathy phenotype, also
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Table 2. Patients and Detected Variants

Patien |gene lvariant zygositylClinical  [phenotype
t no. significanc
e

1 - - 36-year-old male with chest pain, palpitations, shortness off
breath, hypertension; cardiac imaging found increased
aneurysmatic convexity in the posterior lateral part of the right]
\ventricle, pericardial and pleural effusion, movement defect in
the interventricular septum, and mildly increased trabeculation in
the left ventricle.

2 - - 10-year-old female with fatigue and attention deficit; cardiac

imaging found asymmetric septal hypertrophy.

4 TNNT2 |NM_000364.4 Het LP 31-year-old female whose infant son had died because of dilated
C.461G>A cardiomyopathy, white matter intensities in brain MRI, and
p.R154Q electrolyte imbalance.

7 TNNI3  |[NM_000363.5:c.610C>T  |[Het P 17-year-old female with fatigue and shortness of breath; cardiac
p.R204C imaging found pericardial effusion, dilation of right atrium and

right ventricle, and right heart failure.

8 MYBPC3[NM_000256.3:¢.1008C>T |[Hom [VUS 3-year-old male with  hypertrophic  cardiomyopathy,
p.13361 cryptorchidism, hypotonia.

9 TTN NM_003319.4:¢.41015C>T |Het VUS 50-year-old female with palpitations, chest pain during exercise,
p.A13672V and history of heart attack in 3 generations on mother’s side.

10 - 60-year-old female with palpitations, hypertrophic obstructive

cardiomyopathy, and mitral regurgitation.

11 MYH7 |[NM_000257.4:¢.1987C>T |Het P 41-year-old male with palpitations; cardiac imaging showed
p.R663C hypertrophic obstructive cardiomyopathy.

12 TTN NM_003319.4:¢.48893G>A [Het VUS Father of patients 13 and 15, healthy.
p.R16298H

13 TTN NM_003319.4:¢.48893G>A [Het VUS 13-year-old female with shortness of breath, palpitations; cardiac
p.R16298H imaging was normal.

14 - Mother of patients 13 and 15, healthy.

15 TTN NM_003319.4:¢c.48893G>A |Het VUS six-year-old female with fatigue; cardiac imaging was normal.
p.R16298H

16 - 13-year-old female with palpitations; cardiac imaging found

mitral valve prolapse; family history of HCM in father.

17 - Mother of 16, healthy.

18 MYBPC3[NM_000256.3:¢c.2864_2865 |Het P 46-year-old male with myocardial infarction; cardiac imaging
delCT found septal hypertrophy.
p.P955fs*95

19 MYBPC3[NM_000256.3:¢.901_902del [Het P 20-year-old male with chest pain during exercise; cardiac
IAA imaging found septal hypertrophy.
p.K301fs*31

20 MYH7  [NM_000257.4:c.1268C>T |Het P 42-year-old male with palpitations; cardiac imaging found
p.A423V asymmetric septal hypertrophy, tricuspid regurgitation; patient’s

mother has same findings.

21 TTN NM_003319.4:¢.52225C>G [Het VUS 17-year-old male with hypertension; cardiac imaging found
p.P17409A hypertrophic obstructive cardiomyopathy.

22 - 38-year-old male with chest pain; cardiac imaging was normal.

23 - 7-year-old female; cardiac imaging found hypertrophic

obstructive cardiomyopathy.

24 - 16-year-old male with palpitations; cardiac imaging found

hypertrophic obstructive cardiomyopathy.

I\VUS: variant of unknown significance, LP: likely pathogenic, P: pathogenic, Het: heterozygous, Hom: homozygous, HCM:
hypertrophic cardiomyopathy
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known as asymmetric septal hypertrophy. In early stages,
hereditary ventricular hypertrophy produces a presystolic
gallop due to an atrial heart sound and EKG changes of
ventricular hypertrophy.

Progressive ventricular outflow obstruction may cause
palpitation associated with arrhythmia, congestive heart
failure, and sudden death [13].

A 46-year-old male patient presented with a history of
myocardial infarction since the age of 40. Cardiac
imaging showed asymmetric septal hypertrophy. His
cousin had a history of myocardial infarction at the age
of 21. The patient was found to carry the
NM_000256.3:c.2864_2865delCT (p.P955fs*95)
pathogenic heterozygous variant in the MYBPC3 gene.
This variant was previously determined as a common
mutation in the Netherlands causing HCM [14]. In
addition, a 20-year-old male patient presented with chest
pain during exercise. Cardiac imaging showed
asymmetric septal hypertrophy. The patient was found to
carry the NM_000256.3:¢.901_902delAA
(p.K301fs*31) pathogenic heterozygous variant in the
MYBPC3 gene; this variant was previously not reported
in the literature. The MYBPC3 gene encodes the myosin-
binding protein C found in heart muscle. Mutations of
this gene cause a variety of diseases, including
cardiomyopathy, hypertrophic, 4; cardiomyopathy,
dilated, 1IMM; and left ventricular noncompaction 10
[13-17]. Both mutations reported in this study lead to
HCM. Mutations in the MYBPC3 gene are a common
cause of familial hypertrophic cardiomyopathy,
accounting for up to 30% of all cases. This condition is
characterized by thickening (hypertrophy) of the cardiac
muscle. Although some people with familial
hypertrophic cardiomyopathy have no obvious health
effects, all affected individuals have an increased risk of
heart failure and sudden death [18].

A 17-year-old female patient presented with a three-year
history of fatigue and shortness of breath during exercise.
She also had a history of cardiac arrhythmia during
tympanic membrane surgery. Cardiac imaging showed
pericardial effusion, dilation of the right atrium and right
ventricle, and right heart failure. Cardiac MRI result was
compatible with restrictive cardiomyopathy. The results
of MEFV gene sequence analysis were normal. On
physical examination, facial and upper extremity muscles
were atrophic. Muscle strength was normal, but areflexia
was detected. The results of electromyography were
normal The patient was found to carry the
NM_000363.5:c.610C>T (p.R204C) pathogenic
heterozygous variant in the TNNI3 gene. Mutations in the
TNNI3 gene are associated with restrictive, dilated, and
hypertrophic cardiomyopathies. Two HCM mutations
are known to occur at TNNI3, arginine 204, R204C and
R204H, and both mutations are associated with a poor
clinical prognosis. Of the mutations on TNNI3, the
mutation at the arginine residue at position 204 is the
most common mutation associated with familial HCM.
The R204H mutation is also associated with restrictive
cardiomyopathy (RCM) [19]. In this study, it was

reported for the first time that the R204C mutation can
also lead to the RCM phenotype.

A 31l-year-old female presented without symptoms
herself, but she had a son who died in infancy and had
dilated cardiomyopathy ,electrolyte imbalance, and white
matter hyperintensities on brain MRI. The mother was
found to carry the NM_000364.4:¢.461G>A (p.R154Q)
likely pathogenic heterozygous variant in the TNNT2
gene. This variant is a novel missense change at an amino
acid residue where a different missense change
(p.R154W) determined to be pathogenic has been seen
before [20]. Although it is not known whether there is
evidence of cardiomyopathy in the heart since
echocardiography could not be performed on the woman,
this variant was considered to be a likely pathogenic
variant according to the ACMG criteria.

Conflict of interest: None declared.

No financial support was received for this study.

4. Conclusion

In this study, pathogenic variants obtained with targeted
gene panel in patients with hypertrophic cardiomyopathy
and clinical findings of patients were analyzed. The
R204C mutation was found that it can also lead to the
RCM phenotype.
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Giris ve Amac: Bu arastirmanin amaci kadinlarin pap smear testi yaptirma durumu, saglikli yasam bigimi davranislari
ve servikal kanserin erken tanisina yonelik tutumlarini belirlemektir.
Gereg ve Yontemler: Tanimlayici tipteki bu ¢alisma toplam 267 kadinla gergeklestirilmistir. Verilerin toplanmasinda
‘Tanitict Ozellikler Soru Formu’ ‘Saglikli Yasam Bigimi Davranislar1 Olgegi-II (SYBDO-11) ve Servikal Kanserin
Erken Tamsia Yoénelik Tutum Olgegi (SKETTO) kullanilmustir.
Bulgular: Arastirmaya katilan kadinlar arasinda pap smear yaptirma orant %33 olarak bulunmustur. Calisan ve egitim
diizeyi yiiksek kadinlarin saglik sorumlulugu diizeylerinin, rutin olarak jinekolojik muayene olan kadinlarin ise serviks
kanserinin erken tanisina yonelik tutum diizeylerinin yiiksek oldugu belirlenmistir. Ayrica saglikli yasam davraniglar
ile serviks kanserinin erken tanisina yonelik tutum diizeyi arasinda pozitif bir iligki bulunmustur.
Sonug: Arastirmadan elde edilen sonuglar kadinlarin pap smear testi hakkinda yeterli bilgi sahibi olmadigini ve test
yaptirma oranimn istenen diizeyde olmadigini1 géstermektedir. Kadinlarin serviks kanserinin erken tanisina yonelik
tutumlarinin olumlu yonde gelistirilmesi ve pap smear testi yaptirma oranlarimin artirilmasi igin 6zellikle birinci
basamak saglik kuruluslarinda konu ile ilgili halk egitim etkinliklerinin diizenlenmesine ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Pap Smear, Serviks Kanseri, Saglikli Yagam Bi¢imi Davraniglari, Tutum.

Abstract
Obijective: The aim of this study is to determine the women's pap smear test status, healthy lifestyle behaviors and
attitudes towards early diagnosis of cervical cancer.
Materials and Methods: This descriptive study was conducted with a total of 267 women. The 'Descriptive
Characteristics Questionnaire', the 'Healthy Lifestyle Behaviors Scale-11 (HLBS-11) and the Attitude towards Early
Diagnosis of Cervical Cancer Scale (ATEDCCS) were used to collect the data.
Results: The rate of having pap smear test among women participating in the study was found to be 33%. It was
determined that the health responsibility levels of working and highly-educated women, and women who routinely
have gynecological examinations have high levels of attitude towards early diagnosis of cervical cancer. In addition,
a positive relationship has been found between healthy lifestyle behaviors and the level of attitude towards early
diagnosis of cervical cancer.
Conclusion: The results obtained from the study/research show that women do not have enough information about
the pap smear test and the rate of women having pap smear test is not at the desired level. In order to improve the
attitudes of women towards early diagnosis of cervical cancer in a positive way and to increase the rate of having pap
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smear test, there is a need to organize public education activities on the subject, especially in primary health care

institutions.

Keywords: Pap Smear, Cervical Cancer, Healthy Lifestyle Behaviors, Attitude.

1. Giris

Serviks kanseri, kadinlarda goriilen kanserlerin
gelismemis llkelerde %15°ini, gelismis iilkelerde ise
%3,6’s1in1 olusturmakta ve kanserin sebep oldugu kadin
Oliimlerinde de dordiincii sirada yer almaktadir [1]. Bu
oliimlerin %85’inden fazlas1 gelismekte olan iilkelerde
goriilmektedir [2]. En sik 5059 yaslar1 arasinda olmakla
birlikte Tirkiye’de invaziv serviks kanserlerinin
%65’inin 4060 yas arasinda goriildigi belirlenmistir
[3] . Servikal kanser igin risk faktorleri arasinda, Human
papilloma viriisi (HPV) enfeksiyonu, klamidya
enfeksiyonu, ¢ok sayida cinsel partnere sahip olma,
cinsel aktiviteye erken baslama gibi etkenler yer
almaktadir [4, 5]. HPV ile enfekte olan kadinlarda kanser
gelisme riski, enfekte olmayanlara gore yaklasik 250—
400 kat daha fazladir [6].

Serviks kanseri, servikal kanser taramasi, HPV asisi ile
birincil korunma, kanser Oncesi lezyonlarin tedavisi
yoluyla ikincil korunma, kanserin erken teshisi ve
tedavisi yapilarak Ug¢linclil korunma yoluyla biiyiik
Olciide Onlenebilmektedir [7, 8]. Serviks kanserinin
erken donemde tanilanmasi i¢in en etkili ve basarili
yontem olarak pap smear testi Onerilmektedir [9].
Amerikan Kanser Birligi 21 ile 65 yas arast kadinlarin
her ii¢ yilda bir pap smear testi yaptirmalar gerektigini
bildirmektedir [1] . Diinya Saglik Orgiitii, on yilda bir
yapilacak tarama ile serviks kanseri insidansinin %64
oraninda  azaltilabilecegini  belirtmektedir  [2].
Ulkemizde Saglik Bakanligi Serviks Kanseri Tarama
Programi Ulusal Standartlari’'na goére 30 yasinda
baslayan ve 65 yasinda biten toplum tabanl tarama
yapilmaktadir. HPV veya Pap-smear testi her bes yilda
bir tekrarlanir ve eger son iki HPV veya Pap-smear testi
negatif c¢ikarsa 65 yasindaki kadinlarda taramaya son
verilmektedir [10]. Her ii¢ ila bes yilda bir Papanicolaou
testi sunan popiilasyona dayali programlar, orta ve
yiiksek gelirli iilkelerde serviks kanseri insidansini ve
6lim oranini azaltmig olsa da bu tiir programlar, zayif
organizasyon, kapsam eksikligi ve yetersizlik nedeniyle
serviks Kkanseri yiikiinii azaltmada istenen basariy1
yakalayamamaktadir [11]. Ulkemizde Pap smear
yaptirma davranist sosyal ve kiiltlirel faktorlerden
etkilenmektedir ve kadinlarin test yaptirma oranlar
istenilen diizeyde degildir [12-14]. Kadinlarin pap smear
testine ilisgkin yanlis tutum ve davraniglari, sagligi
koruma davraniglarinin istenen diizeyde gelismemesine
neden olabilmektedir [9].

Bireyin saglik davranislar saglik durumunu etkilemede
onemli rol oynamaktadir. Saglikli yasam bigimi
davranislari, erken tami ve tedavinin saglanmasinda,
hastaliklara kars1 6nlem almada, sagligin stirdiiriilmesi ve
gelistirilmesinde temel ogedir [15]. Saglikli yasam
bigimi davraniglart  6liim oranlarini, hastaliklara
yakalanma riskini azaltir, yagsami1 daha kaliteli hale getirir
ve yagam siiresini uzatir [16]. Bu baglamda kadinlarin
servikal kanser tarama programlart ve saglikli yasam

bi¢imi davranislar ile ilgili tutumlarinin
degerlendirilmesi onemlidir. Literatiirde saglkli yasam
bigimi davramiglarinin  6lgiildiigli  bircok ¢alisma
bulunmaktadir. Bir ¢alismada saglikli yasam bigimi
davraniglar arttikca erken taniya yonelik uygulamalarin
da olumlu diizeyde artis gosterdigi belirlenmistir [17].
Corum’da yapilan bir g¢alismada kadmlarda saglikli
yasam bi¢cimi davraniglart  ve koruyucu saglik
uygulamalariin orta diizeyde oldugu bulunmustur [18].
Yapilan bir bagka arastirmada ise kadn iscilerin kanser
ile ilgili bilgi diizeyi arttikca saglikli yasam bigimi
davraniglarinin olumlu etkilendigi belirlenmistir [19].
Tiirkiye’de servikal kanserin erken tanisina ydnelik
tutumlarim  belirleyen c¢alismalar olduk¢a smurlidir.
Yapilan literatiir taramasit sonucunda aragtirmacilarin
bildigi kadariyla kadinlarin pap smear testi yaptirma
durumu, saglikli yasam bi¢imi davranislart ve servikal
kanserin erken tamisina yonelik tutumlarinin birlikte
incelendigi bir ¢alismaya rastlanmamistir. Bu calisma,
kadinlarin pap smear testi yaptirma durumu, saglikli
yasam bigimi davranislart ve servikal kanserin erken
tamisina  yonelik tutumlarmi  belirlemek amaciyla
planlanmistir.

2. Materyal ve Metot

Calisma kadinlarin pap smear testi yaptirma durumu,
saglikli yasam bicimi davranislan ve servikal kanserin
erken tanisma yonelik tutumlarint belirlemek amaciyla
gerceklestirilen  tanimlayict  tipte  bir  calismadir.
01.11.2021-31.12.2021 tarihleri arasinda I¢ Anadolu
Bolgesi’nde bir hastanede Aile Hekimligi Poliklinigine
bagvuran ve arastirmanmn dahil edilme kriterlerine uyan
kadnlara calisma hakkinda bilgi verilmistir. Veriler
aragtirmacilar tarafindan 6z-bildirime dayali olarak
toplanmustir.

2.1. Katilimci Sayist ve Niteligi

Arastirmanin evrenini 01.11.2021-31.12.2021 tarihleri
arasinda I¢ Anadolu Bolgesi'nde bir hastanede Aile
Hekimligi Poliklinigine basvuran ¢alismay1 kabul eden
tim kadinlar olusturmustur. Veriler Aile Hekimligi

Poliklinigine muayene olmak amaciyla gelen
kadinlardan gelisi gilizel Ornekleme yontemi ile
toplanmigtir.  Arastirmanin ~ Orneklem  biiytkligi

G*Power 3.1.7 programt ile bilinen puani (5.62+4.2) 1
puanlik sapma icinde %95 giigle 231 kisi olarak
hesaplandi [20]. Calisma toplam 267 kadinla
sonlandirilmistir. Veriler 0zbildirim yoluyla
toplanmustir. Anketlerin doldurulmasi yaklasik on dakika
stirmiistiir.

Arastirmaya alinma kriterleri;

* 18-65 yas arasindaki,

» Tiirk¢e konusabilen ve anlayabilen,

* Aragtirmaya katilmay1 kabul eden goniillii kadnlardir.
Arastirmadan dislanma kriterleri;

» Daha once jinekolojik kanser tedavisi goren kadinlar
calisma dis1 birakilmistir.
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2.2.Veri Toplama Araglar

Caligmada aragtirmaci tarafindan literatiir dogrultusunda
hazirlanan ‘Tanitict Ozellikler Soru Formu’ ‘Saglikli
Yasam Bicimi Davranislar1 Olgegi-II (SYBDO-II) ve
Servikal Kanserin Erken Tamisina Yénelik Tutum Olgegi
(SKETTO) kullanilmustir.

2.2.1.Kisisel Bilgi Formu: Arastirmacilar tarafindan
literatiir taramasi yapilarak olusturulan form 25 sorudan
olusmaktadir. Bu formdaki sorular kadinlarin tanimlayici
ve obstetrik dzelliklerini (14 soru) ve pap smear testine
yonelik 6zelliklerini (11 soru) igermektedir [12-14].
2.2.2.8aghkl  Yasam Bicimi Davramslart Olgegi-ll
(SYBDO-II)Olgek, Walker ve arkadaslar1 tarafindan
gelistirilmigtir [21]. Tiirkge gecerlik ve giivenirlik
calismasi Bahar ve arkadaslari (2008) tarafindan
yapilmigtir [22]. Toplam 52 maddeden olusan &lgekten
almabilecek en yiiksek puan 208, en diisikk puan ise
52°dir. Olgegin toplam puam saghkli yasam bigimi
davranislar1 puanmi belirlemektedir. Olcegin alt1 alt
boyutu (Stres Yonetimi, Kisileraras: iliskiler, Manevi
Gelisim, Beslenme, Fiziksel Aktivite ve Saglik
Sorumlulugu) bulunmaktadir [21, 22]. Calismamizda
SYBDO toplam cronbach alfa degeri 0.93 olarak
bulunmustur.

2.2.3. Servikal Kanserin Erken Tamsina Yonelik Tutum
Olgegi (SKETTO)

Olgek Ozmen ve Ozsoy (2009) tarafindan gelistirilmis
olup, algilanan duyarhilik, algilanan ciddiyet, algilanan
engel ve algilanan yarar olmak {izere dort alt boyutu
bulunmaktadir [23]. Katilimcilarin ~ servikal kanseri
erken tanisina iliskin olumlu tutumlar yiikseldikce
olgekten alman puan da yiikselmektedir. Olcekten
alinacak en yiiksek puan 150, en diisiik puan ise 30’dur.
Orijinal ¢alismada cronbach alfa katsayist 6lgek ve alt
boyutlart i¢in 0.89-0.70 arasindadir. Calismamizda
SKETO toplam cronbach alfa degeri 0.71 olarak
belirlenmistir.

2.3. Etik aciklamalar

Aragtirmanin  uygulanmasi icin Selguk Universitesi
Saglik Bilimleri Fakiiltesi Girisimsel Olmayan
Arastirmalar  Etik  Kurulu’'ndan (2021/1822) ve
aragtirmamn yapilacagi kurumdan (E-14567952-900-
129044) gerekli izinler alinmistir. Calismaya katilan
kadinlarin  aragtirma  hakkinda gerekli agiklama
yapildiktan sonra sozlIi ve yazili onamlari alinmustir.

2.4 Istatistiksel analiz

Kadmlarin  bazi tammlayic1  6zelliklerine  yonelik
bilgilerin say1 ve yiizde degerleri verilmistir. Kadinlarin
tanimlayict ve obstetrik/jinekolojik &zellikleri ve 6lgek
puan ortalamalarmin karsilagtirilmasinda degiskenler
normal dagilim gosterdigi icin ii¢ ve daha fazla bagimsiz
ortalama arasmdaki farkin anlamlili§inin
hesaplanmasinda One-Way Anova testi, bagimsiz iki
grubun karsilagtirilmasi i¢cin  de student t testi
kullanilmistir. SYBDO ile SKETO toplam ve alt
boyutlarinin arasindaki iliskiyi belirlemek icin Pearson
korelasyon analizi uygulanmistir.

3. Bulgular ve Tartisma
3.1.Bulgular

Arastirmaya katilan kadinlarin (n=267) yas ortalamasi
33.83+£7.60 (min=18, max=51) esinin yas ortalamasi
37.26£8.12 (min=18, max=58) olarak belirlenmistir.
Kadinlarin evlilik siiresi ortalamasi 12.08+8.50 (min=1,
max=31), toplam SYBDO puan ortalamas1 128.38+21.8
(min=52, max=208), toplam SKETO puan ortalamasi
78.66+11.62 (min=51, max=112) olarak tespit edilmistir.
Kadinlarin tanimlayici ve obstetrik 6zelliklerinin say1 ve
ylizde oranlar1 Tablo 1°de belirtilmistir. Kadinlarin
%42,7’sinin  ortadgretim Ogrenim seviyesine sahip
oldugu, %11,2’sinin ailesinde serviks kanseri Oykiisii
oldugu, %33’liniin pap-smear testi yaptirdigt tespit
edilmistir.  Pap-smear testi yaptirma nedenleri
incelendiginde %35,2’sinin kendi istegiyle yaptirdigi,
%76,1’inin hastanede yaptirdigt bulunmustur. Kadinlarin
%40,8’i pap-smear testini yaptirmasit gerektigini
bilmedigini, %43,1’1 ise gerekli oldugunu diisiinmedigini
ifade etmistir (Tablo 1).

Kadmlarin tanimlayict  ozellikleri ve oOlgek puan
ortalamalar karsilastirildiginda; yas gruplari, eslerinin
yas gruplari, aile tipi degiskenleri ile biitiin l¢cek puanlari
arasinda istatistiksel olarak anlamli fark olmadig:
belirlenmistir. Kadinlarin grenim durumlari ile SYBDO
alt boyutlarindan saglik sorumlugu ve manevi gelisim
arasinda  istatistiksel olarak  fark oldugu ve
yiiksekdgretim grubunun d&lgek puaninin ilkdgretim
grubuna gore daha yiliksek oldugu tespit edilmistir.
SKETO toplam, ciddiyet ve duyarlilik algis1 alt boyut
puanlarinin yiiksekdgretim grubunda daha yiiksek
oldugu belirlenmistir. Calisan kadinlarin ¢alismayanlara
gore SYBDO saglik sorumlulugu alt boyutu, SKETO
toplam ciddiyet ve duyarlilik algis1 alt boyut puanlari;
saglik gilivencesi olan kadinlarin olmayanlara gore
SYBDO toplam, saglik sorumlulugu, beslenme ve
kisilerarasi iligkiler alt boyut puanlart anlamli diizeyde
yiiksektir (Tablo 2).

Kadimlarin  obstetrik  ozellikleri ve dlgek puan
ortalamalar karsilastirildiginda; dort ve tizeri gebelik
sayisi olanlarin engel algis1 diger gruplara gére daha
yiiksektir. Kadinlarin jinekolojik muayene olma ile ilgili
diisiinceleri ile SYBDO toplam ve saghk sorumlulugu,
fiziksel aktivite, manevi gelisim, kisilerarasi iligkiler ve
stres yonetimi alt boyutlar1 arasinda istatistiksel olarak
anlamli fark oldugu, rutin olarak yaptiranlarin 6l¢ek puan
ortalamalarinin daha yiiksek oldugu bulunmustur. Rutin
olarak jinekolojik muayene yaptiran kadinlarin toplam
SKETO ve ciddiyet alt boyutlarinin puan ortalamalarinin
diger gruplara gore daha yiiksek oldugu belirlenmistir.
Kadinlarin pap-smear testi hakkinda egitim alma
durumlari ile SKETO engel alt boyutu arasinda, pap-
smear testini duyma durumlari ile SYBDO saglik
sorumlulugu alt boyutu ve SKETO yarar alt boyutu
arasinda istatistiksel olarak anlamli fark oldugu tespit
edilmistir (Tablo 3).Calismanin korelasyon analizi
sonuglarina gére SYBDO toplam ve saglik sorumlulugu,
fiziksel aktivite, manevi gelisim, stres yoOnetimi alt
boyutlar ile SKETO toplam puanlar arasinda r=0.17-
0.40 degerinde pozitif yonlii iliski oldugu belirlenmistir.
SKETO yarar alt boyutu harig diger alt boyutlari ile
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Tablo 1. Kadinlarm Tammlayici Ozellikleri

Yas Gruplan

IEslerinin Yas Gruplari

18-30 yas arasi 110 (41.2) 18-30 yas arasi 65 (24.3)
31-40 yas arasi 104 (39.0) 31-40 yas arasi 110 (41.2)
41 yas ve lizeri 53 (19.9) 41 yas ve lizeri 92 (34.5)
Ogrenim Diizeyleri Eslerinin Ogrenim Diizeyleri

[kogretim 58 (21.7) [kogretim 51 (19.1)
Ortadgretim 114 (42.7) Ortadgretim 105 (39.3)
Yiiksekdgretim 95 (35.6) Yiiksekogretim 111 (41.6)
Calisma Durumu Aile Tipi

Calistyor 83 (31.1) Cekirdek aile 247 (92.5)
Caligmiyor 184 (68.9) Genis aile 20 (7.5)
Saghk Giivencesi Durumu Aylik Gelir Durumu Algisi

Genel saglik sigortasi 213 (79.8) Gelir giderden az (diisiik) 101 (37.8)
Ozel sigorta 47 (17.6) Gelir gidere denk (orta) 136 (50.9)
Yok 7 (2.6) Gelir giderden fazla (yiiksek) 30 (11.2)
Gebelik Sayis1 Dogum Sekli (n=240)

Hic gebelik yasamamis 24 (9.0) INormal vajinal dogum 144 (60.0)
1-3 gebelik 199 (74.5) Sezaryen dogum 96 (40.0)
4 ve lizeri gebelik 44 (16.5)

Diisiik/Kiiretaj Durumu Yasayan Cocuk Varhgi

Evet 48 (18.0) Evet 238 (89.1)
Hay1r 219 (82.0) Hay1r 29 (10.9)
Ailede Serviks Kanseri Varhgi Pap-Smear Testini Duyma Durumu

Evet 30 (11.2) Evet 188 (70.4)
Hay1r 237 (88.8) Hay1r 79 (29.6)
Pap-Smear Testi Egitimi Alma Durumu Pap-Smear Testi Yaptirma Durumu

Evet 108 (40.4) Evet 88 (33.0)
Hayir 159 (59.6) Hayir 179 (67.0)
Pap-Smear Testi Yaptirma Nedeni (n=88) Pap-Smear Testi Yaptirdigi Kurum (n=88)

Doktor nerisi 338 (43.2) ASM 11 (12.5)
Kendi istegi 31 (35.2) KETEM 10 (11.4)
Jinekolojik muayene sirasinda 19 (21.6) Hastane 67 (76.1)
Jinekolojik Muayene Olma fle Tlgili Diisiinceleri Pap-Smear Testi Yaptirmama Nedeni (n=179)

Sikintilar1 dayamlmaz oldugunda 37 (13.9) Gerekli oldugunu bilmiyor 73 (40.8)
Herhangi bir sikayeti oldugunda 206 (77.2) Gerekli olduguna inanmiyor 14 (7.8)
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Rutin olarak 24 (9.0) Muayene masasina yatmak istemiyor 31 (17.3)
Diger 61 (34.1)

Pap-Smear Testi Hakkindaki Diisiinceleri

Muayene korkusu 55 (20.6)

Utang 24 (9.0)

Hasta olma korkusu 73 (27.3)

Gerekli oldugunu diisinmeme 115 (43.1)

Tablo 2. Kadmlarin Tammlayic1 Ozellikleri ve Olgek Puan Ortalamalarinin Karsilastirilmasi
SYBDO Alt Boyutlari SKETO Alt Boyutlar
Degiskenler Toplam SYBDO | Saghk Fiziksel Beslenme Manevi Kisileraras: Stres Yonetimi | Toplam Ciddiyet Yarar Duyarhhk Engel
Sorumlulugu Aktivite Gelisim iligkiler SKETO
Ort£SS Ort£SS Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS Ort£SS Ort£SS Ort£SS

Yas Gruplar
18-30 yas arasi 130.36+21.17 23.31+4.74 16.29+4.94 21.94+3.81 25.16+4.57 25.15+4.57 18.49+4.13 79.40+11.61 20.60+4.96 13.19+4.68 25.10£3.96 20.50+2.88
31-40 yas arasi 128.51+£23.32 22.23+4.98 15.73+£5.19 22.37+4.80 24.85+5.20 24.98+5.02 18.34+4.50 78.56£11.65 20.11+£5.43 13.36£3.86 24.39+3.85 20.69+3.21
41 yas ve lizeri 124.01+19.72 22.67+4.47 14.67£5.07 22.03+£3.94 23.26+4.43 23.67£3.79 17.67+3.69 77.32+11.68 19.00+£5.11 12.96+4.44 24.88+3.87 20.47+£2.91
F 1.522 1.391 1.810 0.289 2.928 1.964 0.693 0.581 1.724 0.154 0.895 0.135
p 0.220 0.251 0.166 0.750 0.055 0.142 0.501 0.560 0.180 0.857 0.410 0.874
Eslerinin Yas Gruplari
18-30 yas arasi 130.20+20.27 23.84+4.57 16.21+4.89 21.8444.22 24.814+4.54 25.26+4.40 18.21+£3.95 79.47+11.33 20.63+5.07 13.01+4.59 25.00+3.59 20.83+2.73
31-40 yas arasi 127.82+22.17 22.38+4.82 15.60+5.07 22.10+3.96 24.86+5.04 24.73+5.18 18.12+4.15 78.51+11.79 20.04+5.16 13.55+4.28 24.63+4.09 20.28+2.94
41 yas ve lizeri 127.77+£22.57 22.46+4.83 15.59+5.25 22.3544.59 24.3244.82 24.53+4.08 18.48+4.44 78.27+11.72 19.78+5.35 12.94+4.18 24.80+3.91 20.73£3.27
F 0.296 2.202 0.354 0.279 0.348 0.484 0.193 0.219 0.514 0.586 0.178 0.890
p 0.744 0.113 0.702 0.575 0.706 0.617 0.824 0.804 0.598 0.557 0.837 0.412
Ogrenim Diizeyleri
[lkogretim? 124.154+23.42 21.50+4.63 15.01+5.18 21.87+4.58 23.50+5.30 25.06+5.57 17.18+4.52 75.50+£10.58 18.51+4.93 12.82+4.09 23.72+4.12 20.43+3.25
Ortadgretim? 127.21420.27 22.454+4.16 15.43+5.07 22.4644.15 24.284+4.67 24.164+4.32 18.40+4.01 77.70+£12.39 19.59+5.55 13.32+4.27 24.43£3.61 20.34£3.09
Yiiksekogretim® 132.37422.15 23.91+5.35 16.57+4.96 21.8844.13 25.84+4.52 25.37+4.31 18.77+4.13 81.75+10.63 21.66+4.50 13.31+4.53 25.84+3.89 20.93+£2.74
F 2.889 5.150 2.096 0.614 4.998 1.915 2.711 6.129 7.907 0.294 6.307 1.091
p 0.057 0.006* 0.125 0.542 0.007%3b 0.149 0.068 0.003%20 <0.001°8P 0.745 0.002°20 0.337
Eslerinin Ogrenim Diizeyleri
[lkogretim? 128.66+23.80 22.154+4.43 15.82+5.64 22.8444.52 24.00+5.20 25414531 18.43+4.81 75.54+11.77 18.17+£5.41 13.07+4.21 24.00£3.57 20.29+3.30
Ortadgretim? 125.674+20.31 22.154+4.40 15.35+4.72 22.0844.19 23.984+4.60 24.114+4.60 17.99+3.93 77.87+11.62 19.84+5.09 13.28+4.30 24.30+3.85 20.43+3.04
Yiiksekogretim® 130.81422.12 23.63+5.19 16.09+5.15 21.8444.15 25.624+4.76 25.1544.28 18.46+4.16 80.84+11.23 21.21+4.94 13.20+4.41 25.59+£3.98 20.82+2.84
F 1511 3.127 0.586 0.974 3.778 1.978 0.393 4.122 6.425 0.039 4.311 0.722
p 0.223 0.045°30 0.557 0.379 0.024°° 0.147 0.676 0.017%# 0.002° 0.96 0.014°30 0.487
Calisma Durumu
Calistyor 130.38+23.59 23.74+5.43 16.28+4.85 21.46+4.59 25.374£5.11 25.184+4.58 18.32+4.21 81.50+10.62 21.63+4.32 13.02+4.35 25.87+4.07 20.96+3.30
Calismiyor 127.48420.96 22.3244.42 15.514£5.17 22.4244.05 24.344+4.68 24.614+4.65 18.25+4.20 77.38+11.85 19.40+£5.41 13.29+4.31 24.2843.73 20.394+2.86
t 1.006 2.091 1.158 -1.717 1.608 0.915 0.135 2.712 3.605 -0.480 3.132 1.426
p 0.315 0.038 0.248 0.087 0.109 0.361 0.892 0.007 <0.001 0.631 0.002 0.155

Saghk Giivencesi Durumu
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Genel saglik | 128.42+21.77 22.88+4.88 15.63+£5.08 22.14+4.18 24.80+4.80 24.77+4.60 18.18+4.18 78.92+11.61 20.304+5.24 13.16+4.25 24.82+3.99 20.63£3.00
sigortasi®
Ozel sigorta® 13131+ 19.17 22.934£3.79 16.44+5.09 22.804+4.00 24.57+4.67 25.57+4.32 18.97+4.04 77.27+11.84 19.17+4.86 13.12+4.74 24.61£3.61 20.36+3.11
Yok® 107.42+ 30.52 18.14+6.30 14.5745.12 17.14+4.77 21.00+6.19 20.2845.61 16.28+5.37 80.14+11.20 20.14+5.98 15.2843.35 24.57£3.59 20.14£3.07
F 3.732 3.409 0.679 5.630 2.127 4.072 1.503 0.443 0.910 0.827 0.065 0.229
p 0.025%P>¢ 0.035%0>¢ 0.508 0.0043b> 0.121 0.018*> 0.224 0.643 0.404 0.438 0.937 0.796
Aylik Gelir Durumu Algisi
Gelir giderden az | 127.61+21.64 22.03+4.62 16.20+5.15 21.57+4.06 24.43+4.68 24.87+4.85 18.48+3.97 79.58+11.46 20.46+5.57 13.75+4.26 24.88+3.69 20.48+3.04
(diisiik)
Gelir gidere denk | 128.45+22.43 22.94+4.73 15.53+5.09 22.53+4.32 24.66+5.15 24.51+4.54 18.25+4.50 77.58+11.41 19.55+4.93 12.79+4.19 24.61£3.90 20.61£3.00
(orta)
Gelir giderden fazla | 130.66+19.96 24.43+5.26 15.20+4.82 22.16+4.37 25.43+3.82 25.80+4.26 17.63+£3.45 80.50+12.94 21.30+4.92 13.30+4.97 25.2344.65 20.66+3.05
(yiiksek)
F 0.227 3.114 0.703 1.499 0.490 0.967 0.476 1.283 1.796 1437 0.362 0.072
p 0.797 0.046%2 0.496 0.225 0.613 0.382 0.622 0.279 0.168 0.239 0.696 0.931
Aile Tipi
Cekirdek aile 128.23+22.22 22.78+4.82 15.63+5.08 22.15+4.29 24.65+4.93 24.76+4.69 18.22+4.25 78.55+11.60 19.99+£5.25 13.14+4.28 24.83+3.84 20.57£3.08
Genis aile 130.30+16.08 22.50+4.44 17.20+4.93 21.85+3.67 24.7543.55 25.15+3.84 18.85+3.43 80.05+12.06 21.35+4.39 14.05+4.71 24.1544.62 20.50+1.98
t -0.407 0.259 -1.325 0.308 -0.080 -0.356 -0.638 -0.522 -1.121 -0.900 0.753 0.163
p 0.684 0.796 0.186 0.759 0.936 0.722 0.524 0.581 0.263 0.369 0.452 0.872
F: Anova Testi, t: Bagimsiz gruplarda t testi, anlaml fark olan p degerleri koyu renk ile gosterilmistir. Gruplar siralamak i¢in a,b,c degerleri kullanilmustir.
SYBDO: Saglikli Yasam Bigimi Davranislart Olcegi-II
SKETTO: Servikal Kanserin Erken Tanisina Yonelik Tutum Olgegi
Tablo 3. Kadinlarin Obstetrik ve Jinekolojik Ozellikleri (n=267)
SYBDO Alt Boyutlar SKETO Alt Boyutlar:
Degiskenler Toplam Saghk Fiziksel Beslenme Manevi Gelisim Kisilerarasi Stres Toplam Ciddiyet Yarar Duyarhhik Engel
SYBDO Sorumlulugu Aktivite iliskiler Yonetimi SKETO
Ort£SS Ort£SS Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS Ort£SS Ort£SS Ort£SS
Gebelik Sayisi
Hig gebelik | 130.75£17.08 23.08+4.30 15.75+3.98 21.04+3.04 26.00+4.04 26.04+4.32 18.83+3.30 79.58+11.73 20.58+4.83 12.25+4.51 25.62+4.30 21.124+2.87
yasamamig?
1-3 gebelik® 128.134+21.89 22.824+4.82 15.70+5.08 22.13+4.29 24.56+4.74 24.83+4.69 18.06+4.21 78.24+11.22 19.93+5.07 13.26+4.27 24.7243.77 20.31+2.88
4 ve lzeri | 128.25+£23.99 22.31+4.99 15.97+5.68 22.724+4.52 24.38+5.61 23.90+4.42 18.93+4.51 80.09+13.37 20.54+5.97 13.50+4.44 24.59+4.28 21.45+3.48
gebelik®
F 0.154 0.260 0.052 1.228 1.027 1.689 1.011 0.536 0.358 0.707 0.632 3.079
p 0.857 0.771 0.949 0.294 0.360 0.187 0.365 0.586 0.699 0.494 0.532 0.048°°
Diisiik/Kiiretaj Durumu
Evet 131.41+26.98 23.2545.75 16.27+6.29 23.39+4 .91 24.95+5.80 24.81+£5.62 18.72+5.11 78.04+14.09 19.06+5.87 14.02+5.07 25.00+4.31 19.9543.62
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Hayir 127.72420.52 22.66+4.56 15.63+4.78 21.85+4.04 24.60+4.61 24.79+4.40 18.17+3.97 78.80+11.04 20.32+45.02 13.03+4.12 24.73+3.82 20.70+2.85
t -1.063 -0.769 -0.655 -2.299 -0.460 -0.030 -0.707 0.352 1.527 -1.256 -0.425 1.344

p 0.289 0.443 0.515 0.047 0.646 0.976 0.482 0.726 0.128 0.214 0.671 0.184
Yasayan Cocuk Varhgi

Evet 128.30+22.27 22.73+4.86 15.79+5.19 22.25+4.35 24.55+4.90 24.68+4.65 18.27+4.28 78.56+11.60 20.07+5.27 13.29+4.23 24.67+3.87 20.52+3.03
Hayir 129.03+17.88 23.00+4.19 15.37+4.06 21.10+3.08 25.62+4.22 25.68+4.42 28.24+3.45 79.48+11.97 20.27+4.65 12.51+5.01 25.68+4.12 21.00+2.87
t -0.169 -0.276 0.418 1.805 -1.125 -1.103 0.043 -0.400 -0.195 0.919 -1.326 -0.807

p 0.866 0.783 0.676 0.078 0.262 0.271 0.965 0.690 0.845 0.359 0.186 0.420
Dogum Sekli (n=240)

Normal vajinal | 128.06+23.83 22.52+5.02 16.11£5.67 22.08+4.39 24.40+5.12 24.68+4.38 18.27+4.57 78.60+11.39 19.74+5.18 13.68+4.11 24.65+3.94 20.5143.11
dogum

Sezaryen dogum | 127.96+19.77 22.89+4.62 15.31+4.34 22.38+4.28 24.62+4.58 24.57+5.06 18.17+3.83 78.68+11.77 20.66+5.28 12.81+4.35 24.7543.67 20.45+2.91
t 0.034 -0.585 1.232 -0.527 -0.343 0.175 0.166 -0.055 -1.342 1.577 -0.178 0.139

p 0.973 0.559 0.219 0.599 0.732 0.861 0.869 0.956 0.181 0.116 0.859 0.890
Jinekolojik Muayene Olma ile ilgili Diisiinceleri

Sikimtilart 126.89+28.33 21.78+5.61 17.274£5.65 22.08+5.09 23.72+5.80 23.75+5.15 18.27+4.83 78.97+11.32 19.70£5.64 14.16+3.98 24.40+4.18 20.70+2.86
dayanilmaz

oldugunda?

Herhangi bir | 127.11420.12 22.66+4.66 15.23+4 .81 21.98+4.11 24.50+4.65 24.73+4.55 17.98+3.96 77.96+11.30 19.83+4.93 12.90+4.27 24.79+3.80 20.43+3.01
sikayeti

oldugunda®

Rutin olarak® 141.62+20.87 25.12+3.88 17.83+5.63 23.45+3.85 27.54+3.87 26.91£3.94 20.75+4.50 84.25+13.63 23.00+5.99 14.41+£4.93 25.29+4.44 21.54+3.18
F 5.006 3.803 4.851 1.302 5.213 3.526 4.795 3.212 4219 2.379 0.375 1.489

p 0.0072P 0.024%3b 0.009%° 0.274 0.006°2P 0.031°2 0.009°° 0.042° 0.016%2° 0.095 0.688 0.228
Ailede Serviks Kanseri Varhig:

Evet 129.90+23.98 22.80+5.04 16.56+6.11 23.50+5.02 24.56+5.53 23.46+5.23 19.00+4 .41 78.00+10.39 19.40+4.68 13.30+3.96 24.80+3.20 20.50+3.39
Hayir 128.19+21.56 22.76+4.77 15.64+4.94 21.95+4.11 24.67+4.75 24.96+4.53 18.18+4.16 78.75+11.79 20.18+5.26 13.20+4.37 24.78+3.99 20.58+2.97
t 0.403 0.039 0.790 1.885 -0.120 -1.670 1.006 -0.333 -0.779 0.116 0.026 -0.141

p 0.687 0.969 0.435 0.061 0.905 0.096 0.315 0.740 0.437 0.908 0.980 0.888
Pap-Smear Testi Egitimi Alma Durumu

Evet 129.64+23.46 23.29+5.31 15.87+5.22 22.11+4.60 25.21+5.23 24.76+4.89 18.37+4.38 79.75+11.18 20.73+5.00 12.91+4.49 25.02+4.00 21.08+2.79
Hayir 127.52+20.64 22.40+4.38 15.66+5.00 22.14+3.99 24.29+4.52 24.81+4.46 18.20+4.07 77.92+11.89 19.66+5.29 13.41+4.19 24.61+£3.84 20.22+43.11
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t 0.779 1.435 0.335 -0.063 1.524 -0.074 0.340 1.267 1.648 -0.925 0.844 2.298
p 0.437 0.153 0.738 0.950 0.129 0.941 0.734 0.206 0.101 0.356 0.399 0.022
Pap-Smear Testini Duyma Durumu

Evet 129.08+21.00 23.18+4.80 15.61+5.16 22.24+4.07 24.90+4.64 24.83+4.28 18.29+4.09 78.46+11.23 20.21+£5.01 12.77+4.30 24.83+3.89 20.63+2.81
Hayir 126.72+23.68 21.78+4.65 16.07+4.90 21.86+4.62 24.08+5.26 24.69+5.41 18.21+4.46 79.15+12.58 19.81+5.64 14.25+4.19 24.65+3.96 20.43+3.46
t 0.808 2.188 -0.673 0.674 1.267 0.223 0.147 -0.441 0.585 -2.576 0.337 0.460

p 0.420 0.030 0.502 0.501 0.206 0.824 0.884 0.659 0.559 0.011 0.736 0.646
Pap-Smear Testi Yaptirma Durumu

Evet 127.88+18.22 22.63+3.85 15.27+4.79 21.85+4.08 25.02+4.36 24.72+4.16 18.37+3.70 78.5349.93 20.30+4.90 12.67+3.80 24.57+3.37 20.97+2.71
Hayir 128.63+23 .41 22.83+5.20 15.98+5.21 22.26+4.32 22.26+4.32 24.82+4.85 18.22+4.42 78.73+12.40 19.99+5.34 13.48+4.53 24.88+4.14 20.37+3.13
t -0.285 -0.346 -1.082 -0.752 0.843 -0.165 0.277 -0.130 0.461 -1.443 -0.595 1.618

p 0.776 0.729 0.280 0.452 0.400 0.869 0.782 0.896 0.645 0.150 0.552 0.107
Pap-Smear Testi Hakkindaki Diisiinceleri

Muayene 125.16£21.96 21.85+5.25 15.70+5.51 21.81+4.32 24.09+4.64 23.98+4.66 17.70+4.20 79.61+10.02 20.09+4.45 14.03+3.26 24.80+3.52 20.69+2.80
korkusu?

Utang® 126.66+29.00 22.62+5.49 16.45+6.24 22.54+4.80 23.16+5.56 23.62+5.19 18.25+5.35 80.54+12.83 21.29+5.40 14.20+4 32 25.16+3.67 19.87+2.52
Hasta olma | 126.30+22.32 22.61+4.32 15.36+4.78 21.90+4.39 24.13+5.33 24.19+4.43 18.08+4.26 76.32+11.05 18.53+4.84 13.28+4.11 24.53+3.73 19.97+3.06
korkusu¢

Gerekli 131.6019.44 23.33+4.67 15.86+4.83 22.33+4.01 25.59+4.29 25.80+4.48 18.66+3.89 79.30+12.34 20.84+5.52 12.56+4.80 24.85+4.25 21.04+3.11
oldugunu

diisiinmeme?

F 1.518 1.228 0.311 0.334 2.774 3.409 0.721 1.437 3.508 1.981 0.186 2.393

p 0.210 0.300 0.817 0.801 0.042%0 0.018% 0.540 0.232 0.016%¢ 0.117 0.906 0.069

F: Anova Testi, t: Bagimsiz gruplarda t testi, anlamli fark olan p degerleri koyu renk ile gosterilmistir. Gruplart siralamak i¢in a,b,c,d degerleri kullanilmistir,

SYBDO: Saglikli Yasam Bicimi Davramislar1 Olgegi-II

SKETTO: Servikal Kanserin Erken Tanisina Yénelik Tutum Olgegi
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SYBDO toplam puanlari arasinda r=0.22-0.36 degerinde
pozitif yonlil iliski oldugu tespit edilmistir (Tablo 4).
3.2. Tartisma

Calismadan elde edilen bulgular, kadinlarin pap smear
yaptirma durumlari, saglikli yasam bigimi davraniglart ve
servikal kanserin erken tanisina yonelik tutumlar
hakkinda bilgi vermektedir. Kadinlarin %33’iiniin pap
smear testi yaptirdigi belirlenmistir. Tiirkiye’de yapilan
farkli ¢aligmalarda kadinlarin pap smear yaptirma
oranlar1 %26,4 ile %54,1 arasinda bulunmustur [9, 17,
24, 25]. Diinya geneline bakildiginda ise bu oran
Malezya’da %27,2, Birlesik Arap Emirlikleri’nde %50,
Kore’de %46, ABD'de yaklasik%82,9, ingiltere'de%80
22 ve Finlandiya'da % 70’dir [26-31]. Asya lilkelerinde
bilgi diizeyinin diigiikk olmasi, korku/sosyal damgalanma
gibi duygusal tereddiitler ve cinsellikle ilgili konularin
tartisilmasina iliskin tabular gibi kiiltlirel engeller
sebebiyle pap Smear testi yaptirma oranlar1 Avrupa
tilkelerine oranla daha distiktir [32]. Etkili bir tarama
programi i¢in Saghk Bakanlifi, kadinlarin en az
%70’inin tarama programina katithm gdstermesi
gerektigini belirtmektedir [33]. Calismamizda kadinlarin
%40,8’1 pap-Smear testini yaptirmasi gerektigini
bilmedigini ifade etmistir. Calismadan elde edilen veriler
hem de literatiir 15181nda kiiltiirel tabular ve kadinlarin
pap smear testi hakkinda yeterli bilgiye sahip olmamas:
nedeniyle test yaptirma orammn diisiik oldugu
diisiiniilmektedir.

Saglik yasam bigimi davraniglarina bakildiginda
yiiksekdgretim mezunu ve c¢alisan kadmlarin saglik
sorumlulugu alt boyut puanlarinin, ayni zamanda
servikal kanserin erken tanisina yonelik tutum
diizeylerinin yiiksek oldugu goriilmektedir. Bilgili ve
Ayaz da (2009) calismasinda yiiksek egitim diizeyinin
saglikli yasam bi¢imi davranislarini olumlu sekilde
etkiledigini belirlemistir [34]. Pehlivan ve (2017) da ev
kadinlart ile yaptig1 aragtirmada lise mezunu kadinlarin
beslenme alt boyut puaninin ilk ve ortaokul mezunlarina
gore daha yiiksek oldugunu bulmustur [35]. Ersin ve
Kissal (2016)’mn yaptigi caligmada da egitim diizeyi
yiikseldikge servikal kanserin erken tanisina yonelik
tutumun da olumlu yonde arttigi belirlenmistir [14].
Egitim diizeyi arttik¢a kadinlarin sagliklarmi koruma
konusunda farkindaliklarinin arttigit ve bu nedenle
saglikli yagam bi¢imi davraniglarini gelistirmede daha
basarili oldugu ve servikal kanserin erken tanisina
yonelik  tutumlarmmin ~ daha olumlu oldugu
diisiiniilmektedir.

Calismadan elde edilen bir diger 6nemli sonug rutin
olarak jinekolojik muayene yaptiran kadinlarin toplam
servikal kanserin erken tanisina yonelik tutum ve
ciddiyet alt boyut puaninin diger gruptaki kadinlara gore
yiksek bulunmasidir. Kizilirmak ve Kocadz de
calismasinda (2018) pap smear testi yaptiran ve diizenli
olarak jinekolojik muayene olan kadinlarin servikal
kanserin erken tanisina yonelik tutumun engel alt boyut
puanmin diizenli muayene olmayanlara oranla diisiik
oldugunu belirlemistir [36]. Durmaz ve arkadaslar1 da
calismasinda (2021) diizenli jinekolojik muaneyene olan
kadinlarin serviks kanserinin erken tanisina yonelik

tutumlarinin daha olumlu diizeyde yiiksek oldugunu
bulmustur [37]. Bu sonug, kadinlarin serviks kanserinin
erken tanisina yonelik engel algilar diistikge ve
durumun ciddiyeti hakkinda farkindaliklar1 arttikga
diizenli  muayene  olmayr  tercih  ettiklerini
gostermektedir.

Saglikli yasam bi¢imi davranislari ile servikal kanserin
erken tanisina yonelik tutum arasindaki iliskiye
bakildiginda ise, iki dlgegin bazi alt boyutlart arasinda
pozitif bir iliski belirlenmistir. Oztoprak da ¢alismasinda
(2020) kadinlarin kanser bilgi yiikii ile saglikli yasam
bigimi davranislart 6lgeginin bazi alt boyutlari arasinda
pozitif bir iliski oldugunu bulmustur [19]. Serviks
kanserinin erken tanisina yonelik olumlu tutum iginde
olan kadinlarin kanserden korunmada saglikli yasam
bigimi davranislarinin 6éneminin farkinda olduklarindan
dolay1r bu iki 6lgek arasinda pozitif bir iliski oldugu
diisiiniilmektedir.

4. Sonu¢

Arastirmadan elde edilen sonuglar kadinlarin pap smear
testi hakkinda yeterli bilgi sahibi olmadigini ve test
yaptirma oranimn istenen diizeyde olmadigim
gostermektedir. Kadinlarin serviks kanserinin erken
tansina yonelik tutumlarinin olumlu yonde gelistirilmesi
ve pap smear testi yaptirma oranlarinin artirilmasi igin
Ozellikle birinci basamak saglik kuruluslarinda konu ile
ilgili halk egitim etkinliklerinin diizenlenmesine ihtiyag
duyulmaktadir. Kadinlarin serviks kanserinin erken
tanisina yonelik farkindaliklari arttikca saglikli yasam
bicimi davranislar1 da gelistirecegi, bu durumun uzun
vadede kadin sagligini olumlu yonde etkileyecegi
diisiiniilmektedir. Ayrica toplumdaki pap smear yaptirma
oranlar1 ve kadinlarin bilgi diizeyini belirlemeye yonelik
iilkenin farkli bolgelerinde konu ile ilgili ¢alismalarin
yapilmasi dnerilmektedir.
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Giris ve Amag: Diz osteoartritli yash kadinlarda tek seans Kinezyo bantlama uygulamasimin fonksiyon, agri ve
dinamik denge tizerine etkisini belirlemekti.
Gerec ve Yontemler: Calismaya unilateral diz osteoartritli 30 kadin dahil edildi. Kuadrisepsfemoris ve hamstring
kaslarina tek seans Kinezyo bantlama uygulandi. Tiim degerlendirmeler,Kinezyo bantlama Oncesi ve bantlama
uygulamasindan 30 dakika ve 48 saat sonra olmak iizere ii¢ kez yapildi. Fonksiyonel seviye ve agr1 Diz Incinme ve
Osteoartrit Sonug Skoru ile, dinamik denge libra-bilgisayarli denge cihazi ile degerlendirildi.
Bulgular: Diz Incinme ve Osteoartrit Sonug Skoru'nun semptom (p=0.001), agr1 (p=0.001), fonksiyon-giinliik yasam
(p=0.001), yasam kalitesi (p=0.01) alt 6l¢ek puanlari ile bipedal (p=0.005) ve etkilenen taraftaki (p=0.002) dinamik
denge sonuglari {i¢ zaman noktasi arasinda istatistiksel olarak anlamli fark bulundu.
Sonug: Tek seanslik bir Kinezyo bantlama uygulamasi unilateral diz osteoartritli yasli kadinlarin fonksiyon, agri ve
dinamik dengelerinde klinik olarak major degisiklik olusturmayan ancak istatistiksel olarak anlamli iyilesme ve kisa
stireli pozitif etki saglad.

Anahtar Kelimeler: Agr, Denge, Osteoartrit, Yasli.

Abstract
Obijective: The study aim to establish the effect of single-session Kinesio Taping (KT) application upon the function,
pain, and dynamic balance in older women with knee osteoarthritis (OA).
Materials and Methods: Thirty-women with unilateral knee (OA) were included. A single-session KT intervention
was applied to the quadriceps-femoris and hamstrings muscles. All assessments were performed three times, before
Kinesio taping, 30 minutes and 48 hours after taping. Functional level and pain were evaluated with the Knee Injury
and Osteoarthritis Outcome Score (KOOS), and the dynamic balance was evaluated with the libra-computerized
balance device.
Results: Symptoms (p=0.001), pain (p=0.001), function-daily life (p=0.001), quality of life (p=0.01) subscale scores
of KOOS and bipedal (p=0.005) and affected side (p=0.002) dynamic balance results showed statistically significant
improvements among the three time points.
Conclusion: A single session Kinesio taping application provided a statistically significant improvement and a short-
term positive effect, which did not cause clinically significant changes in the function, pain and dynamic balances of
elderly women with unilateral knee osteoarthritis.
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1. Introduction

Osteoarthritis (OA) is a common degenerative disease
affecting joint cartilage and an approximate 302
million people worldwide and is a significant reason
of disability in elderly women [1]. It is stated that knee
joint is the most frequently affected joint due to
weight-bearing and repeated movement [1, 2]. A last
study indicated that the approximate doubling of knee
OA prevalence has occurred since the mid-20th
century [2]. Moreover, Knee osteoarthritis in women
is more severe than in men, and sex differences in
severity were more significant among patients aged
over 55 years [3]. The prevalence of knee OA in adults
aged 60 years and over was approximately 10% in men
and 13% in women [4]. It has been stated that the
higher rate of knee OA occurrence and development
in women may be due to differences in previous knee
damage, hormonal responses, knee anatomy and
kinematics [5].

Knee OA is usually accompanied by pain in and
around the knee, joint stiffness, joint motion
limitation, decreasing muscle strength, impaired knee
proprioception, and pain-related fear of movement [6-
8]. Knee instability, muscle weakness, and
proprioceptive  deficit, which are common
impairments in knee OA, might lead to decreased
postural control [9]. It has been shown that elderly
women with unilateral knee OA have a decrease in
postural balance with more swaying, less deliberate
postural control ability and weight-bearing on the
affected side [10]. In addition, it has been shown that
as postural equilibration decreases in patients with
knee OA, the level of pain and fatigue increases, while
activity and motivation decrease [11].

Kinesio®Tape has emerged as a relatively new
method with minimal side effects for the treatment of
musculoskeletal diseases, including knee OA [12, 13].
Kinesio Taping (KT) is conditionally recommended
for managing knee OA by the American College of
Rheumatology (ACR) [1]. KT has several therapeutic
benefits, including enhancing muscle function,
increasing lymphatic drainage and blood flow and
decreasing pain through neurological suppression [14,
15]. However, little is known about KT's possible
effects on proprioception, and available studies have
conflicting results. Some studies suggest that KT is
ineffective in proprioception [16], while Cho et al.
suggested that application of KT with appropriate
tension to the quadriceps femoris muscle efficiently
improved proprioception in OA patients [13].
Furthermore, it is hypothesized that increased
proprioception through increased stimulation of
cutaneous mechanoreceptors enhances balance ability
[15, 17]. However, evidence balance is still limited,
and KT's immediate effect on dynamic balance in knee
OA has not been well identified, and further studies
are needed to assess whether it has beneficial effects
on dynamic balance [18, 19].
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We aimed to investigate the patient-reported level of
function, pain, and objectively assessed dynamic
balance following a single-session KT application in
older women with unilateral knee OA in this pilot
study.

2. Materials and Methods

2.1. Ethical Approval

Ethical approval for this study was obtained from the
Clinical Research Ethics Committee of xxx University
(Approval number: 422). The protocol complies with
the standards for human experimentation set by the
Declaration of Helsinki.

2.2. Study Design and Setting

The present study used an uncontrolled single blind
before-after study design. The elderly women with
unilateral knee OA over 65 years were recruited over
one year (2014-2015) from xxx Hospital in xxx. All
patients  provided informed consent before
participation.

Participants were aged between 65 and 80 years and
had unilateral knee OA were included in this study. A
specialist in orthopedics performed the clinical
examination and radiological imaging assessment.
The participants met the ACR criteria of knee OA with
grades 2-4 [20]. Participants with a neurologic disease,
history of knee operation or intraarticular
corticosteroid injection in the past six months,
vestibular system disease, severe visual disturbance,
radiculopathy, or peripheral neuropathy, psychiatric
disease, and history of any skin allergy were excluded.
Exclusion criteria from the study: Undergoing any
physiotherapy for their current knee pain and receiving
oral or topical analgesics or medication that affects
balance control.

The InStat sample size calculator was used to
determine sample size and power calculations. The
calculations were based on a standard deviation of
18.8 points, the minimal clinically important
difference (MCID) for Knee Injury and Osteoarthritis
Outcome Score (KOOS) of 15.6 points, an alpha level
of 0.05, a B level of 20%, and the desired power of
80% [21]. Using these parameters, the sample size was
calculated to be at least 23 participants. We planned to
recruit at least 30 subjects into the study.

2.3. Study Design

Individuals received a single-session KT application
based on the manual by Kase et al. [12]. A
physiotherapist with more than five years of
experience in musculoskeletal care applied the KT
application (SYY). All data analysis were performed
by another researcher (TB), while a blind
physiotherapist (SBH) evaluate the individuals.
Outcome measurements were determined at baseline,
30 min after the KT application (with tape), and 48 h
after the KT application (with tape) (Figure 1).
Patients were informed to wear the tape for two days.
Outcome measurements were performed at the same
time and at the same place because in patients with
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Figure 1. Flow chart of the study.

knee OA, balance ability seems to be impaired in the
morning compared to the afternoon [22].

Tape Application

An adhesive Kinesio tape that was 5 cm wide and 0.5
cm thick was used. The tape was pre-cut as four Y
strips and one | strip and individually tailored to each
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patient. First, the patients were in a supine position
with the hip extended, the knee flexed at 20 degrees.
-The superior Y technique

The superior Y strip representing roughly mid-thigh
over the vastus medialis muscle was applied from its



insertion to the origin with moderate tension (50% of
available). The taping had no tension at the ends and
were in a prone position with the hip extended and the
affected knee at extension position. The fourth Y -strip
applied to the hamstring muscle was applied from
insertion to origin with moderate tension (50% of
available). The tip of the tape terminated tension-free
at the femoral epicondyles.

-The inferior Y technique

The inferior Y strip was representative of the inferior
pole of the patella. Its medial tail ended on the vastus
medialis muscle, while its lateral tail ended on the
vastus lateralis muscle with moderate tension (50% of
available). The taping had no tension at the ends and
beginning, while the part between the anchor and the
inferior patella was stretched.

-The I strip technique

For mechanical correction, an | strip was applied from
the medial line to the lateral line of the knee joint with
high (100% of available) and inward pressure along
the lower pole of the patella. By holding the base with
one hand, no tension was created during the
application and no tension was ensured on the side
joint line of the taping.

2.4. Outcome Measures

Primary Outcome

Knee Injury and Osteoarthritis Outcome Score is a
reliable (0=0.90) and valid (r=0.83) questionnaire
designed to evaluate symptoms and functional status
related to knee OA. The KOOS holds five subscales:
Pain, Symptoms, Function in daily living, Function in
sport and recreation, and Qality of life. For each
subscale, the possible scores that can be obtained from
the scale range from 0 to 100, where the low scores
indicate a decreased level of function [23]. The MCID
in patients with knee arthritis is ranged from 2.2 to
15.0 for KOOS-pain and from 8.0 to 15.6 for KOOS-
quality of life [21].

Secondary Outcomes

The Libra board (42 x 42 cm, weight 2.7 kg) is a device
connected to a personal computer, and balance ability
can be evaluated with software for assessing balance
(Libra software, version 2.2). The Libra board has
three difficulty levels (40 cm = high; 24 cm = medium;
12 cm = easy). In this study, the medium difficulty
level was chosen and the participants were asked to fix
their eyes on the wall (a point 3 m away at eye level).
The balance test was performed on the lateral plane in
three stance positions, including bipedal and
monopodial (both left and right) positions. Each
position was held for 30-s. The mean value of three
repeated measurements of the dynamic balance with a
30-s time between repetitions was used to minimize
the measurement error. The total score was ranged
from 0 to 100, where the lower scores indicate a better
dynamic balance ability [24]. The interclass
correlation coefficient (ICC) for repeated tests was
found as 0.90 [95% confidence interval (Cl): 0.86 to
0.95] for bipedal position, 0.88 [95% CI: 0.86 to 0.91]
for the monopodial position (right limb) and 0.90
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beginning. The tip of the tail should end with no
tension on the tibial tuberosity. Then, the participants
[95% CI: 0.88 to 0.98] for the monopodial position
(left limb) [25].

2.5. Statistical Analysis

We used Statistical Package for Social Science (SPSS
version 21.0) for all statistical analyses. The
distribution of data was evaluated with the
Kolmogorov-Smirnov test. A one-way repeated-
measures analysis of variance was used to compare the
mean KOOS scores and dynamic balance among
three-time points (baseline, at 30 min after and 48 h
after). Partial eta-squared was used as an indicator of
effect size, which was determined as small 0.01;
medium 0.06, and large 0.14 [26]. A p-value less than
0.05 was considered evidence for a statistically
significant difference. After differences among the
means were determined, the least significant
difference (LSD) post hoc test was used with a
Bonferroni correction.

3. Results and Discussion

Fifty people were included with OA in the study , but
30 women with OA (mean age, 69.8+£10.3 years)
completed all assessments. Twenty women excluded
from the study; nine of them did not meet inclusion
criteria, eight of them declined to participate and three
of them did not complete the all assessments. All
participants were Caucasian. The demographic and
characteristics data of participants are shown in Table
1.

Tablo 1. Characteristics of participants

Variable Mean (SD)
Age (years) 69.8 (10.3)
Height (cm) 160 (7.90)
BMI (kg/cm?) 31.5(5.2)
Dominant side n (%)"
Right 30 (100)
Left 0(0)
Affected side n (%)"
Right 16 (53.3)
Left 14 (46.7)
Radiological stage n (%)"
Stage 2 12 (40.0)
Stage 3 14 (46.7)
Stage 4 4 (13.3)
Occupation n (%)"
Housewife 23 (76.7)
Teacher 4 (13.3)
Retired 3 (10)

Abbreviations: BMI, Body Mass Index.

The variables are expressed as mean (standard
deviation (SD).

“Indicates that the number of patients (percentage)
with unilateral osteoarthritis.



3.1. Knee Injury and Osteoarthritis Outcome Scores

There were statistically significant differences among
the three time points were found for the symptoms (p
=0.001), the pain (p = 0.001), the function-daily living
(p=0.001), and the quality of life (p = 0.01) (Table 2).
Pairwise comparisons revealed significant increases
for the symptoms subscale score, 4.31 from Time 1 to
Time 3 (p=0.001) and 3.45 from Time 2 to Time 3

(p=0.001). There were also significant increases for
the pain subscale score, 7.43 from Time 3 to Time 1
(p=0.001), 5.42 from Time 3 to Time 2 ( p=0.001), and
2.00 from Time 2 to Time 1 (p=0.01). Other significant
differences were found in the function-daily living
subscale score, 4.12 from Time 3 to Time 1 (p=0.001)
and 3.71 from Time 3 to Time 2 (p=0.001) (Table 2).

Table 2. Comparison of the KOOS subscale scores after Kinesio taping application in patients with knee OA (n=30

Baseline 30 minutes | 48 hours
Assessment (T2) after after ANOVA Effect LSD
(T2) (T3) size
Mean Mean (SD) | Mean F (p)" Time- p-
(SD) (SD) point
KOOS
Symptoms 53.49 54.35 57.80 22.37 0.49 T1-T2 0.07
(19.90) (19.96) (18.74) (0.001) T1-T3 0.001
T2-T3 0.001
Pain 51.91 53.91 59.34 44.80 0.68 T1-T2 0.01
(17.70) (18.06) (17.99) (0.001) T1-T3 0.001
T2-T3 0.001
Function, daily living 48.83 49.24 52.96 34.35 0.57 T1-T2 0.32
(21.02) (21.16) (22.05) (0.001) T1-T3 0.001
T2-T3 0.001
Function, sports and | 15.66 15.50 16.37 3.89(0.05) | 0.19 - -
recreational activities (10.24) (10.01) (9.93)
Quality of life 27.69 28.02 29.24 5.39(0.01) | 0.19 T1-T2 0.45
(15.09) (15.05) (15.39) T1-T3 0.04
T2-T3 0.28

Abbreviations: KOOS, Knee Injury and Osteoarthritis
Outcome Score; LSD, Least Significant Difference;
T1, Time 1; T2, Time 2; T3, Time 3; Standard
deviation, SD.

The variables are expressed as mean.

*One-way repeated-measures analysis of variance
(one-way repeated-measures ANOVA); significance
level set at <0.05.

**Significance was accepted as p** = 0.05/3 = 0.016
after Bonferroni correction

3.2. Dynamic Balance Outcomes

Significant differences among the three-time points
were found for dynamic balance ability on bipedal
(p=0.005), and on the affected side (taping side)
(p=0.002), except for the dynamic balance on
unaffected side (p=0.05) (Table 3).

Pairwise ~ comparisons indicated  statistically
significant decreases for the bipedal dynamic balance
score, — 1.11, and for dynamic balance on affected
side score, — 2.97 from Time 1 to Time 3 (p=0.003 and
p=0.005) (Table 3).

3.3. Discussion

The present study demonstrated that a single-session
KT application had provided statistically significant,
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not clinically meaningful improvement in pain,
symptoms, function in daily living, and quality of life
subscale scores of KOOS. Besides, a single-session
KT application has a short-term effect in terms of
dynamic balance on both bipedal and affected side in
patients with unilateral knee OA. However, no long-
term effects of KT were identified.

The KT application showed a positive effect on pain,
one of the major symptoms of knee OA. The pain-
related mechanisms of KT application have not been
explained yet. However, the continuous stretch
stimulation provided by KT might impede the
transmission of noxious stimuli via stimulated
neuromuscular pathways (gate control theory) [27].
Another hypothesis proposes that KT might generate
neural feedback received by the patients, facilitates
their ability to move the knee joint with reduced
mechanical irritation of the soft tissues easier [12].
Further, fear of movement, which is a significant
factor for pain perception, has important clinical for
patients with OA [8]. Pain causes fear of movement
acquired by associative learning, thus being afraid of
aggravating the pain, resulting in more pain [28].



Table 3. Comparison of the dynamic balance after Kinesio Taping application in patients with knee OA (n = 30)
Baseline | 30 minutes | 48 hours
Assessment (T2) after after ANOVA Effect LSD
(T2) (T3) size
Mean Mean (SD) | Mean F (p)* Time- p-
(SD) (SD) point
Dynamic
Balance
Bipedal 6.40 5.99 (3.12) 4.88(2.29) | 5.98 0.34 T1-T2 0.34
(2.99) (0.005) T1-T3T2- | 0.003
T3 0.27
Affected knee 7.30 5.23(2.80) 4.33 (2.67) | 8.65 0.30 T1-T2 0.22
(4.02) (0.002) T1-T3T2- | 0.005
T3 0.61
Non-affected knee 6.76 5.60 (3.62) 5.30 (2.63) | 3.25(0.05) | 0.23 - -
(3.76)

Abbreviations: LSD, Least Significant Difference; T1, Time 1; T2, Time 2; T3, Time 3.

The variables are expressed as mean (standard deviation).

*One-way repeated-measures analysis of variance (one-way repeated-measures ANOVA); significance level set at <0.05. **Significance was

accepted as p** = 0.05/3 = 0.016 after Bonferroni correction.

A study conducted in 2018, showed a significant
improvement in the pain intensity, range of motion, and
function of the patients who received KT [29].
Abolhasani et al. have reported that 1-h of KT is an
effective treatment for reducing pain and improving
active range of motion and physical function at a 72-h
follow-up in patients with OA [30]. The reduction of pain
with KT can be explained by the flexibility of the band
and its application under tension. Improvement in pain is
believed to affect pain perception directly [27]. Similarly,
in our study, pain and symptoms subscale scores were
decreased at 48 h after KT application, compared to
baseline. However, the pain subscale score of the KOOS
at 48 hours later did not surpass the minimal detectable
change of 13.4 [31]. Hence, it could be pointed out that
KT reduced pain level, but our findings should be
considered within the study design limitations (e.g. small
sample size).

The function-daily living and quality of life subscales of
the KOOS have significantly differed from baseline to 48
h after. However, the differences in function-daily living
and quality of life subscales scores of the KOOS did not
surpass the minimal detectable change values.
Nevertheless, experience pain-related fear of movement
may influence the ability to begin or maintain in daily
activity [8]. Hence, in our study, a decrease in pain might
have contributed to enhancing performance in daily
living activities, function, and knee-related quality of life
after the KT application. On the other hand, no difference
in function, sports, and recreational activities subscale
score was found. These findings may be related to our
study sample consist of elderly women aged between 65-
80 years, and the short-term effects of a single-session
KT application were investigated.

A recent study concluded that positive changes in muscle
strength and function were detected 30 minutes after KT

administration in patients with knee OA, but no effect on
tissue temperature and static balance [19]. However, a
single-session KT application has a short-term effect on
the bipedal dynamic balance and dynamic balance on the
affected side in patients with unilateral knee OA in our
study. The KT has been suggested to increase
proprioception through stimulated cutaneous
mechanoreceptors, which in turn brings information
about joint position and movement; therefore, dynamic
balance on the affected side may be enhanced as a result
of stimulated cutaneous mechanoreceptors [15, 32].
Hence, improved dynamic balance on the affected side
might lead to better performance in bipedal dynamic
balance. Previous studies in the literature found a
relationbetween the decreased pain level and improved
proprioception in patients with knee OA [13, 33]. Thus,
it was assumed that improvement in dynamic balance
ability might occur due to reduce of pain, increased
proprioceptive stimulation, and neural feedback provided
by KT. Besides, limitations in the functional activity and
participation restrictions that cause a reduction in quality
of life were found to be associated with pain patterns and
poor postural stability in patients with knee OA [11, 34].
Limitations

We had some limitations that should be acknowledged.
In this study, the short-term effects of a single-session KT
application on function, pain and dynamic balance were
investigated. However, the long-term effects of KT
application remain unclear. The study findings will not
be generalizable to elderly adults with knee OA, who are
over 80 years or older. Also, patient self-report using the
KOOS did not reflect the magnitude of improvement in
function present 48 h after KT application because the
last week should be considered when answering its
questions. Another limitation is the absence of a control
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group, which is essential to eliminate the possibility of
the KT's placebo effect.

4. Conclusion

This pilot study showed that a single-session KT
application might improve dynamic balance 48 h after the
KT application in older women with unilateral knee OA.
However, it should be considered that a single-session
KT application did not provide a clinically meaningful
improvement in terms of pain and function. Nevertheless,
within the limitations of the present study, KT seems to
provide beneficial effects on dynamic balance and, to
some extent, short-term effects on function and pain in
older women, aged between 65-80 years, with unilateral
knee OA. We think that KT can be used safely in balance
training in the rehabilitation of OA in elderly individuals.
Future randomized-controlled clinical trials with a larger
sample size should be conducted to research the effects
of KT, which is low-cost, safe, non-invasive, and non-
pharmacological methods, on patients with knee OA
while attempting to apply more than one session over a
long period.
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Giris ve Amag: Helicobacter pylori(H.pylori) enfeksiyonu tiim diinyada en yaygin kronik enfeksiyonlardan biridir.
Gelismekte olan tlilkelerde bulas genellikle cocukluk déneminde olmaktadir. Diisiik sosyoekonomik seviyede
yasayanlarda daha sik goriilmektedir. Tamamen asemptomatik olabilecegi gibi, gastrointestinal ve ekstraintestinal
semptomlarla karsimiza ¢ikabilecegi de bilinmektedir. Bu c¢alismada g¢ocuklarda H.pylori seroprevalansinin
saptanmast, risk faktorleri ve semptomlarin degerlendirilmesi amaglanmistir.
Gerec ve Yontemler: Calismaya Bursa ilinde bes farkli ilkogretim okulundan randomizasyonla 6-16 yas arasi 489
ogrenci alindi. Kabul eden ailelerden sosyoekonomik bilgileri ve ¢ocuklarindaki semptomlari sorgulayan anketleri
doldurmalart istendi. Okullara gidilerek cocuklarin antropometrik Slgiimleri yapildi. H.pylori immunglobulin G (IgG)
calisilmak tizere ¢ocuklardan 5 ml kan 6rnegi alindi. Cocuklar H.pylori IgG pozitifligine gore 2 gruba ayrilarak
sosyoekonomik ozellikler ve semptomlar karsilastirildi.
Bulgular: Calismaya 489 6grenci alindi, %48,7 kiz ve %51,3 erkekti. Yas ortalamasi 9,9+2,3 yildi. H. pylori
seropozitifligi %44 cocukta saptandi. Kizlarin %52,1°1, erkeklerin %36,3’ii seropozitif bulundu (p=0,0001).
Sosyoekonomik faktorlerden babamin egitim diizeyi azaldikga ¢ocukta H. pylori sikliginin arttig1 saptandi (p=0,005).
H. pylori seropozitif olanlarda boy ve viicut agirligi Z skorlar1 negatif olanlara goére anlamli olarak diisiiktii (p=0,012
ve p=0,03;sirastyla). Yas gruplarina gore bakildiginda H.pylori seropozitiflerde 6-10 yasta viicut agirhginin ( p=0,03),
10 yasindan biiytiklerde ise boy uzunlugunun (p=0,04) daha geri oldugu saptand.
Sonug: Bursa ilinde ilkdgretim ¢aginda saptanan H.pylori seropozitivite siklig1 Tiirkiye verileri ile uyumludur. Viicut
agirhigi ve boy uzunlugunun seropozitiflerde daha geri oldugu goriilmiistiir. Seropozitivitenin 10 yastan kiigiik
¢ocuklarda viicut agirhigini, 10 yagtan bilyiik olanlarda ise boy uzunlugunu 6n planda etkiledigi goriilmiistiir. Sonug
olarak ¢ocuklarda H.pylori, bulag sonrasi asemptomatik kalabilen ancak ¢ocuklarda biiylimeyi olumsuz etkiledigi
unutulmamasi gereken énemli bir faktordiir.

Anahtar Kelimeler: Biiyiime, Cocuk, Epidemiyoloji, Helicobacter pylori.

Abstract
Objective: Helicobacter pylori (H.pylori) infection is one of the most common chronic infections in the world. In
developing countries, new infections more commonly occur in childhood and lasts for life unless treated. H pylori
infection is more prevalent in low socioeconomic conditions. The infection may remain asymptomatic or it may cause
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gastrointestinal and extra intestinal symptoms. The aim of this study is to determine the prevalence, associated risk
factors and symptoms of H.pylori infection in healthy school children.

Materials and Methods: The study included randomly selected 489 students aged 6-16 years, from five colleges in
Bursa city. Informed consent was taken from the parents and they were asked to fill out the questionnaire forms about
their socioeconomical conditions and child’s symptoms. School visits were organized for anthropometric
measurements of each student and to collect blood samples for testing H.pylori Immunoglobulin G (IgG). The
children were grouped according to H pylori seropositivity and groups were compared according to socioeconomical
and clinical characteristics. Results: This study group included 251 girls (48.7%) and 248 boys (51.3%), the mean age
was 9.942.3 years. Forty-four percent of the children were H.pylori seropositive, of whom 52.1% were girls and 36.3%
were boys (p=0.0001). Paternal education was an independent risk factor for H.pylori infection and was inversely
correlated with seropositivity (p=0.005). The body weight and height were significantly lower in seropositives in
comparison to negative ones (p=0.012 and p=0.03, respectively). The analysis according to age groups revealed that
seropositivity was associated with low weight in children younger than the age of 10 years (p=0.03), and with short
stature in the older group (p=0.04).

Conclusion: The H.pylori seropositivity of school children in Bursa city was consistent with Turkey data. Our results
showed that both body weight and height of school children were negatively affected by H.pylori infection. While
weight is affected primarily in younger ages, height was impaired in older ones. In conclusion, H.pylori infection is
generally asymptomatic in childhood but it should be kept on mind that it has unfavorable consequences on child’s

growth.

Keywords: Child, Epidemiology, Growth, Helicobacter pylori.

1. Giris:

Helicobacter pylori (H.pylori) kisa spiral yapida, gram
negatif bir mikroorganizmadir. ilk defa 1892 yilinda
tanimlanmistir. 1989 yilinda ise spiral yapida olmasi ve
en stk midenin pilor bolgesinde bulunmasi nedeniyle”
Helicobacter pylori ” adi verilmistir [1,2]. Yillar i¢inde
bir¢ok arastirmanin konusu olan H.pylori ile gastrit,
peptik tlser hastaligi, gastrik kanser ve mukoza iligkili
lenfoid doku (MALT) lenfoma iliskisi ortaya konmustur.
Bu komplikasyonlar o6zellikle eriskin yas grubunda
gozlenmektedir. Cocuklarda ayrica biiyiime geriligi,
demir eksikligi anemisi ve immiin trombositopenik
purpura ile iliskili oldugu diisiiniilmektedir [3]. Tim
diinyada niifusun yarisindan fazlasimin, yaklasik 4.4
miyar insanin H.pylori ile enfekte oldugu tahmin
edilmektedir. Ulkemizde ise eriskin populasyonda bu
oran %77,2 saptanmustir. Yayilim gelismis iilkelerde
insanlar arasi fekal-oral ya da oral-oral yollarla olurken,
gelismekte olan iilkelerde daha ¢ok su ya da besinler ile
olmaktadir. Gastrik-oral ve fekal-oral yol temel bulasg
yolu olmakla birlikte cinsel yolla bulas da bildirilmistir.
Aile i¢i yayilim oramt de oldukca yiiksektir. Bulag
gelismekte  olan  {ilkelerde  genellikle ¢ocukluk
doneminde  olur.  H.pylori  prevalanst  diisiik
sosyoekonomik seviyede yasayanlarda daha fazladir.
Enfekte kisilerin tamamen asemptomatik olabilecegi
gibi, gastrointestinal ve extraintestinal semptomlarla da
kargimiza ¢ikabilecegi bilinmektedir [4].

Ulkemizde cocuk yas grubunda H.pylori prevalansim
gosteren tarama verileri olduk¢ca az sayidadir.
Aragtirmamizda okul ¢ocuklarinda H.pylori
seroprevalansi, risk faktorleri ve klinik bulgularin
degerlendirilmesi amaglanmistir.

2. Materyal ve Metot

Bu arastirma iilkemizde Marmara Bolgesi’nin glineyinde
yer alan 2,5 milyon niifuslu Bursa ilinde yapildi. Ug
farkli sosyoekonomik seviyeyi temsil eden 5 ilkogretim
okulundaki 6-16 yas arast dgrencilerden randomizasyon

ile 489 6grenci caligmaya alindi. Bilinen kronik hastalig:
olanlar  ¢aligmaya  dahil edilmedi. Ailelerden
bilgilendirilmis onam formu alindiktan sonra
sosyoekonomik faktorler, anne-baba egitimi, ¢alisma
durumu, aylik kazang, evde yasayan kisi sayisi,
calismaya alman cocuklarin okul basarisi, beslenme
ozellikleri ve son 3 ayda H.pylori ile iliskili olabilecek
semptomlarini ( istahsizlik, epigastrik agri, bulanti,
kusma, rekiirran karin agrisi, ishal, agiz kokusu,
retrosternal  agri) sorgulayan anket formlarim
doldurmalar istendi. Ailelerin sosyoeckonomik seviyesi
asgari Ucrete gore siniflandirildi. Asgari iicretten daha
diisiik aylik kazanci olan aileler diisiik seviye kabul
edilirken, asgari iicretin 1-3 kat aras1 kazanci olanlar orta
seviye, 3 katindan fazla kazanci olan aileler ise yiiksek
seviye kabul edildi. Anket formlarina gore ailelerin
sosyodemografik bilgileri ve g¢ocuklarin semptomlari
kaydedildi. Okul vizitleri sabah saat 08.00-10.00 arasi
yapildi, agirlik 6l¢iimil igin kalibre edilmis dijital terazi
kullanildi ve boy o6lgiimii i¢in manuel stadiometre
kullanildi. Biiylimenin degerlendirilmesi i¢in Tiirk
cocuklart i¢in olusturulmus giincel biiyiime egrileri
kullanild: [S]. Viicut kitle indeksi (VKI) Z skorunun -2
standart sapma (SD)’nin altinda olmasi “malnutrisyon”
olarak kabul edildi. Cocuklarin her birinden 5 ml kan
alindi, serumlari ayrilarak laboratuvar c¢aligmasi
yapilincaya kadar -80°C’de saklandi. Serumlarda EIA
yontemi (DIA PRO Diagnostic, Bioprobes S.r.1, Milan,
Italy) ile Helicobacter pylori IgG c¢alisildi, sonuglar
seropozitif ya da seronegatif olarak kaydedildi. Cocuklar
H.pylori IgG seropozitifligine gére 2 gruba ayrilarak
sosyoeckonomik  ozellikler ~ve  klinik  bulgular
karsilagtirildi.

Istatistiksel analiz SPSS 16.0 TM kullamlarak yapildi.
Kategorik degiskenlerin analizi i¢in Kki-kare testi
kullanilirken, ¢oklu degiskenler icin lojistik regresyon
analizi yapildi. Degiskenler arasindaki korelasyon
Pearson ve Spearman korelasyon testleri kullanilarak
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degerlendirildi. p<0,05 istatistiksel olarak anlamli kabul
edildi.

3. Bulgular ve Tartisma

Calismaya 6-16 yas aras1 (ort 9,9+£2,3 yasg) olan 238 kiz
(%48,7) ve 251 erkek (%51,3) toplam 489 ¢ocuk alindi.
Cocuklarin  %43,9’u  (n:215) H.pylori 1gG pozitif
bulundu, ¢ocuklarin yas1 arttikga H.pylori 19G
pozitifliginin arttigi  gozlendi (10,3242,26 yil vs
9,5342,36 y1l; p=0,01). Kizlarin %52,1°1 seropozitif iken
erkeklerde bu oran %36,3 bulundu (p=0,0001). Tim
grupta malnutrisyon (VKi<-2SD) %4,7 oranminda
saptandi  (n:23). H.pylori 1gG pozitif olanlarda
malnutrisyon sikligi artmamakla birlikte boy ve viicut
agirhigl Z skorlar negatif olanlara goére anlamli olarak
distik  bulundu (swrasiyla p=0,012 ve p=0,03).

Sosyoekonomik faktorlerden babanin egitim diizeyi
azaldik¢a ¢ocukta H.pylori sikliginin arttigi saptandi
(p=0.005). Evde yasayan kisi sayisi, sosyoekonomik
seviye ve anne egitim diizeyi ile H.pylori IgG pozitifligi
arasinda iliski bulunmadi (Tablol). Semptomlar
degerlendirildiginde H. pylori seropozitifligi ile
istahsizlik, karmn agrisi, kusma gibi semptomlarin iliskisi
saptanmadi (Tablo2). Yas gruplarina gore bakildiginda
6-10 yasta H.pylori seropozitiflerde negatiflere gore
viicut agirligmin( p=0,03), 10 yasindan biiyliklerde ise
boy uzunlugunun (p=0,04) daha geri oldugu saptandi
(Tablo3). Lojistik regresyon analizleri yapildiginda ise
H.pylori seropozitifliginde artan yasin (Odds orani (OR)
1,102) ve babanin egitim diizeyi disiikliigiiniin (OR -
0.790) bagimsiz risk faktorleri oldugu saptandi (p>0,05)
( Tablo4).

Tablo 1. H.pylori seropozitif ve seronegatif gruplarin 6zelliklerinin karsilastirilmasi

H.pylori 1gG(+)

H.pylori 1gG(-) p

(n:215) (n:274)
Yas (yil) 10.32+£2.26 9.53+2.36 0.01*
Cinsiyet (Erkek/kiz) 91/124 160/114 <0,001*
Viicut agirhigi Z skoru (ortalama+SD) -0,16=1,0 0,04+1,11 0.033*
Boy Z skoru (ortalama+SD) -0,10+1,07 0,13£1.02 0.012*
Vicut kitle indeksi Z skoru (ortalama+SD) -0,17+1.66 -0,05+1,19 0.252
Anne siitii ile beslenme siiresi (%) 0,30
<4day 42,3 36
4-12 ay 27,4 28
>12 ay 30,3 36
Aylik gelir (%) 0,243
<1 asgari {icret 41,9 34,8
>1 ve <3 asgari licret 53 58,2
> 3X asgari licret 51 7
Evde yasayan kisi sayis1 - medyan 4 (2-10) 4 (2-8) 0.081
(minimum-maximum)
Anne egitim seviyesi (%) 0.551
Okuryazar degil 4.7 2,2
[kogretim 63,9 63,7
Lise 28,6 30
Universite 2.8 4,1
Baba egitim seviyesi n(%) 0,005*
Okuryazar degil 2,4 3,4
[kogretim 46,2 35,4
Lise 38,7 36,2
Universite 12,7 25
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Helicobacter pylori diinyadaki en yaygin bakteriyel
enfeksiyondur. Insan midesinde yerlesir ve insan ile
simbiyotik bir iliski i¢inde yasar. Immiin yanita ve mide
asidine direnglidir [4]. Tek rezervuarin insan oldugu
diistiniilmektedir. Bulas genellikle hayatin ilk 5 yilinda
olmaktadir erigskinlerde daha sik olarak kronik aktif
gastrit, peptik iilser, gastrik kanser (%1-3) ya da MALT
lenfoma (%0,1) gibi komplikasyonlara neden oldugu
bilinmektedir. 1994 yilinda diinya saglik orgiiti H
pylori’yi gastrik adenokarsinom igin grup 1 karsinojen
olarak tanimlamistir [6]. 2015 yilinda diinyada 780,000
kisinin H.pylori iliskili kanser oldugu bildirilmistir [7].
Tedavi edilmedigi takdirde erigkin yasta ciddi
komplikasyonlara neden olabilen H.pylori’nin bulasi
genellikle hayatin ilk 5 yilinda olmaktadir, spontan

Tablo 2. H.pylori seropozitifligi ve semptomlarin iliskisi

H.pylori 1gG(+)

(n:215)

Karm agris1 % + 28,2

- 71,8
Kusma % + 9,9

- 90,1
Retrosternal agr1 % + 20,5

- 79,5
[stahsizlik % + 30,5

- 69,5
Karin sisligi % + 12,7

- 87,3
ishal % + 8

- 92

eradikasyon olasilig1 yillik %1 oraninda olup oldukga
distiktiir. Cocuk yas grubunda ¢ogunlukla asemptomatik
(%85) kalan H.pylori enfeksiyonunda endoskopik
degerlendirme  gerektiren  dispeptik  semptomlar
hastalarin sadece %S5’inde ortaya ¢ikar[8]. Semptom
olmasa bile gastrik mukozada inflamasyon olustugu
bilinmektedir. Bulag sonrast ¢ocuklarin 2/3’sinde
persistan enfeksiyon goriiliir. Cocuklarda yapilan
calismalarda H.pylori enfeksiyonunun ¢ocuklarda demir
eksikligi anemisi, bilylime geriligi, kronik immiin
trombositopenik purpura gibi hastaliklarla iliskili oldugu
One siliriilmiistiir. Bulas sonrasi hastaligm seyri ve
komplikasyonlar1  bakterinin virulans faktorlerine,
konagin 6zelliklerine ve gevresel faktorlere baglidir [9].

H.pylori 1gG(-) p
(n:274)

27,7 0,904
72,3

5,9 0,104
94,1

22,3 0,631
77,7

26,6 0,339
73,4

11,8 0.771
88,2

6,6 0.562
93,4

Tablo 3. 10 yas alt1 ve iistii gocuklarda H.pylori’nin bitylime {izerine etkisi

H.pylori 1gG(+)

10 yas alt n:117

Boy Z skoru -0,03£1,08
Agirlik Z skoru -0,19+0,94
VKI Z skoru -0,27+1,19
10 yas iistii n:98

Boy Z skoru -0,19£1,05
Agirlik Z skoru -0,12+1,06
VKI Z skoru -0,05+1,12

H.pylori tanisinda birgok yontem kullanilmaktadir.
Serolojik testlerden “H.pylori 1gG” kisinin bu bakteri ile
temasint  gostermektedirler. Bu nedenle diger non-
invaziv testler olan iire nefes testi ve diskida H. pylori
antijen testine gore aktif enfeksiyon tanisinda
giivenilirliginin diisik oldugu one siiriilmekle birlikte
[10] yapilan ¢alismalarda H. pylori IgG’nin 17 yas alt1
cocuklarda duyarliliginin %85,6 ve 6zgiilliigiliniin %82

H.pylori 19gG(-) p
n:172

0,14+1,02 0,14
0,07£1,12 0,037*
-0,03+1,18 0,088
n:102

0,10£1,02 0,043*
-0,03+1,09 0,41
-0,08+1,2 0,86

oldugu gosterilmistir [11]. H. pylori enfeksiyonu
prevalansinin  yiikksek oldugu {ilkelerde tani icin
kullanilabilecegi belirtilmektedir [10]. Ayrica cocuklarda
H.pylori’nin  spontan eradikasyon orami diisiik
oldugundan, serolojik testlerin mevcut hastalig
gostermesi agisindan giivenilir oldugu diistiniilmektedir.
Ulkemizde H.pylori prevalansmi ortaya koyan tarama
calismalar1 oldukga az sayidadir. 2004 yilinda
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Tablo 4. H.pylori seropozitifligi i¢in bagimsiz risk faktorleri

Risk faktorleri p OR

Yas 0,102 1,107
Anne egitim diizey -0,060 0,942
Baba egitim diizeyi -0,236 0,790
Anne ¢calisma durumu -0,012 0,988
Baba ¢alisma durumu -0,250 0,778
Anne siitii alma siiresi -0,152 0,859
Protein agirhkh beslenme 0,053 1,055
Sebze agirhikh beslenme 0,218 1,244
Karbonhidrat agirhikl beslenme = -0,154 0,857

yaymlanmig bir ¢alismada Ankara’da 7-14 yas arasi
saglikli okul ¢ocuklarinda H.pylori seroprevalansinin
1990 yilinda %78,4, 2000 yilinda ise %66,3 oldugu
bildirilmistir [12]. 2003 yilinda Istanbul’da Ertem ve
arkadaslar1 3-12 yas aras1 162 ¢ocukta tire nefes testi ile
H.pylori pozitifligini %49,5 oraninda saptamiglardir
[13]. 2011 yihnda yine Istanbul’da yapilan bir okul
taramasinda 473 g¢ocukta H.pylori seropozitifligi %34
oraninda bulunmustur [4]. Bizim ¢alismamizda 6-16 yas
aras1 gocuklarda H.pylori seropozitifligi %43,9 oraninda
bulunmustur.

Diinya genelinde son 2 dekadda antibiyotik kullaniminda
artis ve hijyen kurallarina uyumun daha iyi olmasi
nedeniyle H.pylori enfeksiyonu prevalansinda azalma
oldugu diisiilmekle birlikte [9] diger iilkelerdeki oranlara
bakildiginda ¢ocuklarda farkli yas gruplarinda
Etiyopya’da %48, Nijerya’da %82, Meksika’da %43,
Bulgaristan’da %61,7, Kanada’da %7,1 ve Hollanda’da
ise %]1,2 olarak bildirilmistir [14]. Bu sonuglara gore
iilkemiz H.pylori prevalansimin yiiksek oldugu tlkeler
arasindadir. Bu nedenle H.pylori enfeksiyonu i¢in risk
faktorlerinin bilinmesi, tanida gecikilmemesi ve uygun
tedavinin uygulanmasi ile ileri yaglarda ciddi
komplikasyonlarin énlenmesi 6nem kazanmustir.

H .pylori enfeksiyonu i¢in en 6nemli risk faktorleri diisiik
sosyoekonomik diizey, kotii hijyen ve kalabalik aile
yapist olarak tanimlanmistir. Ayrica ¢ocuklarda okul,
kres gibi kalabalik ortamlarda bulunma da riski
artirmaktadir.  Eriskinlerde sosyoekonomik seviye,
egitim diizeyi, alkol ve sigara kullanimi, hijyen
kurallarina ~ uyulmamas1  risk  faktérii  olarak
tanimlanmistir [9]. Calismamizin sonuglarina gore
bolgemizde babalarin  egitim  diizeyi azaldikca
¢ocuklarda H. pylori sikhigmn arttigi (p=0.005) ve
babanin egitim diizeyinin (OR -0.790) H.pylori
enfeksiyonu igin diger faktorlerden bagimsiz risk faktorii
oldugu saptandi. Ancak evde yasayan kisi sayisi,
sosyoekonomik seviye ve anne egitim diizeyi ile H.pylori
IgG pozitifligi arasinda iliski bulunmadi. Bu sonuglar
bolgemizdeki aile yapisinda babanin egitim diizeyinin en
onemli sosyoekonomik faktor oldugunu
diigiindiirmiistiir.

Calismalarin  ¢ogunda H.pylori enfeksiyonu sikligi
cinsiyetler arasinda farkli bulunmazken, Brezilya ve
Uganda’da erkek c¢ocuklarda, Yemen’de ise kizlarda

%95 ClI P
1,019-1,203 0,01*
0,710-1,250 0,67
0,631-0,988 0,03*
0,605-1,612 0,96
0,386-1,570 0,48
0,689-1,072 0,17
0,529-2,101 0,87
0,707-2,187 0,44
0,403-1,825 0,69

H.pylori sikliginin artmis oldugu bildirilmistir [3]. Bizim
calismamizda da kizlarda H.pylori seropozitifligi daha
yiiksek oranda saptandi. Yasamin ilk 1 yilinda anne siitii
alan cocuklarda H.pylori enfeksiyonunun daha az
goriildiigii [13], ayrica sebze ve siit iriinleri agirlikl
beslenmenin H.pylori enfeksiyonuna karst koruyucu
oldugu one siiriiliirken [15,16,17] bazi galismalar ise
diyet ile H.pylori enfeksiyonunu iligkili bulmamiglardir
[18, 19]. Bizim g¢alismamizin sonuglarinda da ¢ocugun
beslenme 6zellikleri ve anne siitii alma siiresi ile H.pylori
seropozitifligi arasinda iligski bulunmadi.

Literatiire gore H.pylori enfeksiyonunda rekiirran karin
agrisi, regiirjitasyon, agiz kokusu, istahsizlik ve kusma
sik goriilmektedir [20], ancak yapilan meta analizlerde
cocuk yas grubunda sadece epigastrik agri ve bulantinin
H.pylori enfeksiyonu ile anlamli iliskili oldugu
gosterilmistir.[21,22]. Calismamizda H.pylori 1gG(+)
saptanan cocuklarda en sik gorillen semptomlar
istahsizlik(%30), karin agrisi (%28) ve retrosternal
agr1(%20) olarak saptanmis olup, semptomlar ile
seropozitivite arasinda istatistiksel anlamli bir iligki
bulunmamistir. Bu sonug, H.pylori enfeksiyonunun
cocuk yas grubunda genel olarak asemptomatik kaldigin
desteklemektedir.

Cocuklarda biiyiime geriligi ve H. pylori iliskisi ¢cok defa
arastirilmustir. Bir derlemede Windle ve ark, gelismekte
olan iilkelerde H.pylori enfeksiyonun ¢ocuklarda
beslenmeyi ve biiylimeyi olumsuz etkileyen bir
kisirdongiiyii baslattigini 6ne siirmiiglerdir [23]. H.pylori
infeksiyonunda istahin azalmasi, yetersiz besin alimi,
gastrik  inflamasyona bagli  malabsorbsiyon ve
hipoklorhidrinin malnutrisyona katkida bulundugu 6ne
strtilmiistiir [24,25]. Thomas ve arkadaslari, 125 siit
cocugunda  yaptiklart  bir  calismada  H.pylori
kolonizasyonunun malnutrisyon ve biiylime geriligine
neden oldugunu belirtmislerdir [26]. Mera ve arkadaslar1
ise 347 cocukta H.pylori enfeksiyonunun boy ve viicut
agirligy artisinda belirgin duraklamaya neden oldugunu
gostermislerdir [27]. Bircok farkli iilkede yapilan
caligmalarda da benzer sonuglar elde edilmistir
[28,29,30]. Diger yandan H.pylori eradikasyonu sonrasi
cocuklarin biiylimesinde hizlanma oldugunu gdsteren
calismalar da vardir[30,31]. Bizim calismamizda da
benzer sekilde H.pylori ile enfekte olan ¢ocuklarin boy
ve viicut agirlig1 Z skorlari saglikli gruba goére anlamh
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olarak daha diisiik bulunurken, malnutrisyon orani ise her
iki grupta benzer bulundu. Yas gruplarmma gore
degerlendirildiginde ise dikkat ¢ekici olarak 10 yas alti
grupta H.pylori pozitifliginin viicut agirhgi, 10 yas
istiinde ise boy uzunlugu iizerine olumsuz etkilerinin
istatistiksel olarak anlamli oldugu tespit edildi. Yas
gruplaria gore biiyiimenin farkli yonlerde etkilenmesi
literatirde az sayidaki aragtirmalarin  sonuglarini
desteklemektedir. [32,33]

4. Sonug

Okul ¢ocuklarinda H.pylori, oldukea sik gériilmekte olup
bulas sonrasi asemptomatik kalabilen ancak biiylimeyi
etkileyen 6nemli bir faktordiir. Ozellikle puberte 6ncesi
donemde boy uzamasini olumsuz etkilemesi dolayisi ile
H.pylori enfeksiyonu olan ¢ocuklarin saptanmasi ve
tedavi edilmesi uzun donem gelisimleri agisindan
olduk¢a 6nemlidir.
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Giris ve Amac: Adipokinler ve disfonksiyonel yag dokusu arasindaki iliskide subkutan yag dokusundan ziyade
viseral yag dokusundaki degisikliklerin roliine dikkat cekilmistir. Ozellikle cilt alt1 yag dokusunun etkilendigi
lipddemde adipokinler hakkinda bilgi yetersizdir. Bu calismada lipddemli hastalarda adiponektin, ghrelin, resistin ve
visfatin diizeylerinin ve bunlarin yag doku kalinligi ile iliskisinin aragtirilmasi amaglandi. Bu amagla cilt alt1 yag
dokusu kalinlig1 ultrasonografi ile objektif olarak degerlendirildi.
Gereg ve Yontemler: Lipodem tanisi almig toplam 19 kadin hasta ve yas farki olmayan 15 saglikli kadin ¢aligmaya
dahil edildi. Deri ve deri alti yag dokusu kalinliklart ultrasonografik olarak &lgiildii. Tim deneklerin serum
adiponektin, ghrein, resistin ve visfatin seviyeleri sandvi¢ ELISA protokolii kullanilarak 6lgiildd.
Bulgular: Lipédemli hastalarda, uyluk ve baldirda subkutan subkutan doku kalinlig1 ve toplam deri-subkutan kalmlig1
kontrollere kiyasla, uyluktaki deri kalinlig1 disinda 6nemli 6l¢iide artt1 (P<0.000). Lipddemli hastalar ve kontroller
arasinda adiponektin, ghrelin, resistin ve visfatin serum seviyelerinde anlamh fark yoktu (P>0.05). Lipodemli
hastalarda ve kontrollerde ultrason ile adiponektin, ghrelin, resistin ve visfatin ile deri, deri alt1 ve toplam kalinlik
6lglimleri arasinda anlamli bir iliski bulunmadi (P>0.05). Istatistiksel olarak anlaml1 olmasa da detayl incelendiginde
adipokinler ve ultrason 6l¢timleri arasindaki iliskide gruplar arasinda pozitif veya negatif korelasyonlar gzlendi.
Sonug: Bulgularimiza gore, serum adipokin diizeyleri ile deri alti yag dokusu kalinligi arasinda anlamh bir iliski
bulunmamakla birlikte, tamamen ilgisiz olduklari tartigmalidir. Daha genis serilerde yapilacak ¢aligmalar
adipokinlerin cilt alt1 doku kalinlifs ile iliskisine ve ultrasonografinin 6nemine 151k tutacaktir.

Anahtar Kelimeler: Adipositler, Ghrelin, Lipodem.

Abstract
Obijective: Attention has been drawn to the role of visceral adipose tissue changes rather than subcutaneous adipose
tissue the relationship between adipokines and dysfunctional adipose tissue. Especially in lipedema in which
subcutaneous adipose tissue is affected, the information on adipokines is insufficient. In this study, it aimed to
investigate the levels of adiponectin, ghrelin, resistin and visfatin and their relationship with adipose tissue thickness
in patients with lipedema. For this purpose, the thickness of the subcutaneous adipose tissue was objectively evaluated
by ultrasound.
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Materials and Methods: A total of 19 female patients diagnosed with lipedema and 15 healthy women with no age
difference were included in the study. The thickness of the skin and subcutaneous adipose tissue was measured by
ultrasound. The serum levels of adiponectin, ghrein, resistin and visfatin of all subjects were measured using the
sandwich ELISA protocol.

Results: In patients with lipedema, the thickness subcutaneous tissue and thickness of total skin-subcutaneous were
significantly increased at skin the thigh and calf, excluding skin thickness in the thigh, compared to controls (P<0.000).
There was no significant difference in serum levels of adiponectin, ghrelin, resistin and visfatin between patients with
lipedema and controls (P>0.05). No significant correlation was found between adiponectin, ghrelin, resistin and
visfatin and subcutaneous and total thickness measurements by ultrasound in patients with lipedema and controls
(P>0.05). Although not statistically significant, when examined as positive or negative correlations were observed
between the groups in the relationship between adipokines and ultrasound.

Conclusion: According to our findings, although no significant relationship was found between serum levels of
adipokines and subcutaneous adipose tissue thickness, it is controversial that they are completely unrelated. Further
studies in larger series will shed light on the relationship between adipokines and subcutaneous tissue thickness and

the importance of ultrasonography.

Keywords: Adipocites, Ghrelin, Lipedema.

1.Introduction

White adipose tissue, in addition to being a fat reservoir,
is the largest endocrine organ with autocrine, paracrine
and endocrine functions. White adipose tissue can be
grouped into subcutaneous fat and visceral adipose
tissue. Excessive fat accumulation in adipose tissue alters
the repertoire of molecules known as adipose tissue-
specific adipokines. Adipokines have been found to play
an important role in the pathophysiological link between
dysfunctional adipose tissue and cardiometabolic
changes [1-4]. Adipokines can cause appetite and satiety
disturbances, adipocyte tissue distribution, changes in
insulin secretion, insulin sensitivity, energy expenditure,
endothelial function, angiogenesis, inflammation, blood
pressure, and hemostasis.

Epidemiological studies have shown that accumulation
of intra-abdominal (visceral) fat surrounding the
gastrointestinal organs carries a greater cardiovascular
risk than accumulation of subcutaneous fat in the gluteal
region [5, 6]. The enlargement of subcutaneous adipose
tissue does not seem to lead to adverse systemic
consequences such as insulin  resistance and
cardiovascular risk, as in visceral adipose tissue. Despite
central-visceral or ectopic adiposity, gynoid type-
peripheral-subcutaneous adiposity in the hips and thighs
protects against metabolic dysfunction (insulin
resistance, type 2 diabetes, dyslipidemia, etc.) [7].
Significantly, in cases with extensive and distorted fat
deposition in the subcutaneous tissue (multiple
symmetric lipomatosis, lipedema, and Dercum's disease),
the metabolic profile is often healthy. Similarly; diabetes,
lipid profile disorders, cardiovascular disease-
hypertension, and aortic stiffness are also less common
in lipedema, though further research is needed. The
sodium concentration of subcutaneous tissue in female
lipedema patients was shown to be higher in the sodium
MR (magnetic resonance) investigation. The link
between higher sodium content and the risk of
cardiovascular illness was highlighted, and it was
stressed that more research into lipedema is needed [8].
It was aimed to investigate the relationship between
adipokines and subcutaneous adipose tissue thickness in

lipedema, a special clinical picture in which
subcutaneous adipose tissue enlarges. The thickness of
subcutaneous adipose tissue was measured objectively
using ultrasonography for this purpose.

2. Materials And Methods

Female patients aged 18 years and older who applied to
Manisa Celal Bayar Univesity Medical Faculty Hospital
Physical Medicine and Rehabilitation Department
outpatient clinic and were diagnosed with lipedema were
included in the study. The control group consisted of
healthy people who did not differ from the patient group
in terms of age. The study was approved by Manisa Celal
Bayar University Health Sciences Ethics Committee with
the decision numbered 20.478.486/549. Support for the
Scientific Research Project numbered 2020-106 from the
Presidency of Manisa Celal Bayar University was
received for the study. A detailed informed consent form
was obtained from all subjects who agreed to participate
in the study.

For lipedema diagnosis, criterias defined by Wold et al.
[9] and modified criterias (including the formers) defined
by Halk and Damstra in 2017 [10] and listed by Buso et
al. [11] were taken into consideration. In addition, the
criteria used in the diagnosis of lipedema by Naouri [12]
were also evaluated in the diagnosis.

Criterias defined by Wold et al. [9], still presently used
for lipedema diagnosis: almost exclusively in women, it
consists of bilateral symmetrical adipose tissue
accumulation with minimal involvement in the foot,
minimal pitting edema, pain-tenderness and rapid
bruising, weight loss or swelling in the lower extremities
that does not go away despite elevation.

The diagnostic criteria for lipedema were defined by
Halk and Damstra [10] in 2017 and were minimally
modified as a list by Buso et al. [11].

Patient history - Wold criteria

A,; disproportionate fat distribution, fat distribution not
affected by weight loss, extremity pain and bruising,
tenderness to touch or fatigue in the extremity, nonpitting
edema, pain or discomfort not affected by extremity
lifting
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Physical examination

B (lower extremity proximal);
distribution of fat, circumferential
cutaneous fat

C (lower extremity distal); thickening of the proximal
subcutaneous adipose tissue, cuff sign - thinning of the
upper part of the foot with thickening of the distal
subcutaneous adipose tissue

D (arm proximal); significant thickening of the
subcutaneous adipose tissue when compared to the
surrounding area, abrupt incision at the elbow

E (arm distal); thinning on the back of the hand -
thickening of the subcutaneous adipose tissue with cuff
sign

Additional criteria

F; pain on palpation with both hands, distal fat tissue
branches in the knee (popliteus)

Diagnosis; most likely lipedema (A+B) or Cor D or E

If no more than 2 criteria A and E are present, one of the
two criteria in F supports the diagnosis. [11].

Six different criterias were defined by Naouri et al. [12]
for lipedema; family history of lipedema, obesity,
absence of injury to the lower leg, absence of Stemmer's
sign, symmetrical involvement of both lower legs, and
spondent or provoked pain in the legs. Swollen legs and
presence of at least 4 criteria were considered lipedema.
Ultrasonographic criteria for determining the severity of
lipedema were defined by Marschall and Schwahn-
Schreiber [13]. Even if there is proximal lipedema, 6-8
cm above the medial malleolus is indicated as a reliable
reference point for skin and subcutaneous tissue
thickness measurement. 12-15 mm: mild
lipedema/lipohyperplasia; 15-20 mm: moderate; >20
mm: evident; >30 mm were classified as severe
lipedema. In the ultrasonographic diagnosis of lipedema,
cases with a subcutaneous tissue thickness of <1.2 6-8 cm
above the medial malleolus were excluded and their
severity was determined according to the Marschall and
Schwahn-Schreiber criteria [13].

For exclution criteria for lipedema; lack of disproportion
between upper and lower body halves, asymmetry in both
arms/legs, occurrence of fat accumulation in advanced
adulthood independent of hormonal change stages
(pregnancy or menopause), waist-hip ratio >0.85/>1.0 in
females (obesity marker), waist-to-height ratio >0.5 in
those younger than 40 years; between 40-50: 0.5-0.6;
>0.6 in people older than 50 years (obesity marker), in
obese cases, if there is no sign of step on the ankle, there
is no pain with compression in the tissue, there is no
predisposition to hematoma, and subcutaneous tissue
thickness <1.2 mm parameters 6-8 cm above the medial
malleolus in ultrasonography were evaluated [14]. Age,
presence of lipedema in the mother and first-degree
relatives were questioned. From the history to hormonal-
estrogen; phases of hormonal change followed by
lipedema; menarche, pregnancy and menopause) and the
ages of the patients at this stage were questioned. Body
mass index- BMI (height/m2), waist/hip and waist/height
ratio  were calculated from  anthropometric
measurements. The presence of lipolymphedema

disproportionate
thickening of

accompanying lipedema and the severity of pain were
determined with a 10 cm visual analog scale (0 no pain-
10 maximum pain).

Ultrasonographically, skin  and  subcutaneous
measurements were evaluated using Toshiba Aplio 500
ultrasound device and 14 MHz linear high frequency
probe.

In the ultrasonographic examination, the skin and
subcutaneous tissue thickness (mm) was measured from
a total of 8 places on the thigh and calf (internal-outer and
upper-lower) (Picture 1). Measurement of areas scanning
were as follows;

Upper medial thigh: middle of the upper half of the thigh,
immediately anterior to the great saphenous vein

Upper lateral thigh: middle of the upper half of the thigh,
lateral aspect of the quadriceps femoris muscle

Lower medial thigh: middle of the lower half of the thigh,
immediately anterior to the great saphenous vein

Lower lateral thigh: middle of the lower half of the thigh,
lateral aspect of the quadriceps femoris muscle

Upper medial leg: middle of the upper half of the leg,
immediately anterior to the great saphenous vein

Upper lateral leg: middle of the upper half of the leg,
lateral aspect of the tibialis anterior muscle

Lower medial leg: middle of the lower half of the leg,
immediately posterior to the great saphenous vein
Lower lateral leg: middle of the lower half of the leg,
lateral aspect of the tibialis anterior muscle [15,16,17],
(Picture 1).

2.0mm

14.1mm

DistC 1.6mm
DistD LX)

HI20

Figure 1: Skin (A, C) and subcutaneous subcutaneous tissue (B, D)
thicknesses are observed in the upper thigh medial ultrasound image
taken from the middle of the upper half of the thigh and in front of the
great saphenous vein (V) on the right and left sides.

Right and left lower extremities were evaluated separately. The mean
skin, subcutaneous subcutaneous tissue thickness and total thickness
were calculated for the right and left thighs and calves. Calf/thigh ratios
(%) were determined. In addition, the mean values of the right and left
thighs and calves, and the calf/thigh ratio (%) were calculated.

Circumference measurements were made with a
millimeter measuring tape at 3 points above the knee and
3 points below the knee with 10 cm intervals on the right
and left lower extremities [17, 18]. Mean values and
calf/thigh ratios (%) on the right and left were calculated.
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Right and left mean values and mean calf/thigh ratio (%)
were also calculated.

People who had the standards and wanted to participate
in the study were included in the study by signing a
consent form. For our study, 1 cc of blood was taken from
the blood taken during routine practice. The collected
blood was separated into serum and the materials were
stored in the deep milling machine at -80 degrees until
the collection of all blood was finished. Then,
adiponectin (ng/mL), ghrelin (ng/mL), resistin (pg/mL)
and visfatin (ng/mL) levels were measured using
sandwich ELISA protocol.

Statistical analysis of data; data distribution in the
lipedema and control groups was done by Mann Whitney
U and Wilcoxon tests for non-parametric ones using
Microsoft Excel and SPSS 16. Correlation was
performed to analyze the relationship of continuous
variables. Bivaried Spearman test was used. In terms of
age, the sample was tested with the Kolmogorov Smirnov
test. P: 0.2 was found in Kolmogorov Smirnov test
(P>0.05) and it was determined that it showed normal
distribution in terms of age. Therefore, the T test was
used in the analysis. The number of pregnancies was
analyzed in 2 categories as 2 or less and 3 or more
pregnancies. The severity of lipedema was also
categorized into two groups as mild-moderate and
common-severe. Chi-square test was performed in the
analysis of pregnancy and lipedema severity. Values with
P<0.05 were considered statistically significant.

3. Results and Discussion

3.1. Results

19 cases diagnosed with lipedema by clinical
examination (age: 51.9 £13.2 years (minimum 19-
maximum- 65)) and 15 healthy controls with no
significant difference in age (age: 44.9+6.3 years
(minimum 36- maximum- 64)) were included (P: 0.06).
Lipedema was accompanied by lymphedema-
lipolymphedema in 5 (26.3%) of 19 patients with a
diagnosis of lipedema. Nearly half of the cases defined a
family history of lipedema (9 cases - 47.3%). As the
initial hormonal stage of lipedema, 12 cases (63.1%) after
pregnancy, 4 (21%) menopause, and 3 (15.7%) puberty
were defined. The mean age of onset of lipedema was
26.7£9.7 (minimum 17- maximum 48 years). Patients
with lipedema defined pain with a mean intensity of
7.0+1.5 cm (minimum 5- maximum 9 cm) according to
the visual analog scale.

According to body mass index, the mean in lipedema was
34.4+7.7 height/m2 (minimum 18.7- 52.7 maximum);
mean height was 25.5+2.7 height/m2 (minimum 21.0-
maximum 32.0) in controls. When grouped as 18.5-24.9
normal, 25-30 overweight, 30-35 type 1 obese and 35-40
type 2 obese according to BMI; patients with lipedema
close to the upper limit type 1 obese, controls were
overweight close to the upper limit of normal and the
difference between them was significant (P: 0.000).
Waist/hip ratio was below the obesity cut-off value of
>0.85 in both groups; although there is no significant
difference in between two groups (P: 0.19), averages in

cases with lipedema (0.77+£0.1(minimum  0.36-
maximum 0.85)) were lower than controls (0.82+0.0
(minimum 0.72- maximum 1.0). There was a significant
difference between the groups in terms of waist/height
ratio, and the values were higher in lipedema (P: 0.02).
However, both lipedema (0.6+0.1 (minimum 0.32-
maximum 0.88)) and control group (0.5+£0.0 (minimum
0.47-maximum 0.79)) were not above the limit values
determined for obesity according to age.
Ultrasonographically, the severity of lipedema; were of
mostly widespread (9 cases- 75%) and moderate (7 cases-
36.8%) severity, mild (2 cases- 10.5%) and severe (one
case-5.2%) were less common.

Table 1 shows the mean skin, subcutaneous and total
thickness values, calf/thigh ratios and P values of the
lipedema cases and controls ultrasonographically on the
right and left sides. Subcutaneous and total thicknesses
were significantly thicker in patients with lipedema
compared to controls (P<0.000). However, in patients
with lipedema, the mean skin thickness on the thigh did
not differ significantly compared to the controls, unlike
the calf (P>0.05). The significant difference detected in
the skin and subcutaneous total value in the thigh was due
to the significant thickening under the skin rather than the
skin thickness. There were significant differences in the
mean values of both sides between the groups in terms of
skin thickness on the calf (P: 0.006). Thickening of the
skin on the calf showed a significant difference with the
controls. There was no significant difference in total skin
and subcutaneous thickness calf/thigh ratios on the right
and left sides and the mean of both sides (P>0.05).
However, the rates were found to be higher in cases with
lipedema.

Significant differences were found between lipedema and
controls in the leg measurement parameters with a
millimeter measuring tape at thigh level compared to calf
level (P<0.01). The mean thigh circumference was
54.3+6.3 cm (minimum 38.8-62.8 maximum) in
lipedema, 48.7+2.9 cm (minimum 45.1- 55.0 maximum)
in controls; P was 0.001. The mean calf circumference
was 31.844.4 cm (minimum 22.4- 38.3 maximum) in
lipedema, 29.5+1.3 cm (minimum 27.1- 32 maximum) in
the control; P was 0.02. Right and left side mean
calf/thigh ratios were 58.5+5.7 cm (minimum 47.7- 70.2
maximum) in lipedema, 60.7+2.5 cm (minimum 55.8-
65.3 maximum) in control; P value was 0.10 and there
was no significant difference between the groups.

In patients with lipedema, no significant
difference was found between the right and left side skin
and subcutaneous total thickness and measure
measurements. The involvement was similar on all sides
(P>0.05). Right-left thigh total skin and subcutaneous
thickness difference P:0.13; right-left calf total skin and
subcutaneous thickness difference P:0.77; right-left
measure measurement of thigh difference P: 0.29, right-
left measure measurement of calf difference P: 0.44. The
cases had similar bilateral thickening, consistent with the
clinical involvement of lipedema.

When the mean skin and subcutaneous total
thickness of the right and left sides, thigh and calf values
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were compared with ultrasound in lipedema, no
significant correlation was found between them (r:
0.43/P: 0.06). On the other hand, a significant correlation

was found between thigh and calf circumferences in
measuring with a measuring tape (r: 0.56/P: 0.01).

Table 1. Right and left side mean skin, subcutaneous and total thicknesses and calf/thigh ratios of the lipedema and

control group

Right + left mean | Right+ left mean control | P value
lipedema
Thigh skin (mm) 1.8+0.4 1.6+0.1 0.08
Mean+SD (Min-Max.) (1.1-3.2) (1.4-1.9)
Thigh subcutaneous(mm) 26.349.3 15.6x1.7 0.001*
Mean+SD (Min-Max.) (9.5-50.2) (13.0-19.4)
Thigh total (mm) 28.549.5 17.2£1.8 0.000**
Mean+SD (Min-Max.) (11.2-52.6) (14.5-21.2)
Calf skin (mm) 1.6+£0.3 1.4+0.1 0.006*
Mean+SD (Min-Max.) (0.8-2.7) (1.2-1.6)
Calf subcutaneous (mm) 17.7+£5.4 9.8+1.5 0.000**
Mean+SD (Min-Max.) (5.3-29.4) (7.3-12.3
Calf total (mm) 19.1£5.3 11.2+1.6 0.000**
Mean+SD (Min-Max.) (7.2-31.0) (8.5-13.7)
Total calf/thigh (%) 70.7+18.7 64.8+6.0 0.23
Mean+SD (Min-Max.) (32.8-110.2) (54.8-76.9)

Table 2. Mean values of adiponectin, ghrelin, resistin
and visfatin in serum of lipedema and control group

Lipedema Control P value
Adiponectin | 10.9+0.49 10.9+0.51 0.61
(ng/mL) (9.7-11.5) (9.9-11.5)
Mean+SD
(Min-Max.)
Ghrelin 6.07+1.4 6.6+0.1 0.40
(ng/mL) (2.7-6.8) (6.3-6.7)
Mean+SD
(Min-Max.)
Resistin 304.1+186.8 | 392+369.3 0.84
(pg/mL) (-24.1- (37.5-
Mean+SD 575.3) 1530.7)
(Min-Max.)
Visfatin 0.16+0.04 0.16£0.05 0.78
(ng/mL) (0.1-0.2) (0.1-0.3)
Mean+SD
(Min-Max.)

In the control group, the mean skin and subcutaneous
total thickness measured by ultrasound in the thigh and
calf showed a significant relationship with each other (r:
0.81/P: 0.000). Similarly, measuring tape measure and
circumference were found to be significantly correlated
with each other between thigh and calf (r: 0.67/P: 0.006).
Mean skin and subcutaneous ultrasound measurements
of the right and left sides of the thigh and calf in patients
with lipedema were compared with each other. There was
no significant relationship between skin and
subcutaneous thickness (r/p >0.05), (thigh; r: 0.33/P: 0.16
and calf; r: 0.03/ P: 0.88). In controls, there was no
difference between skin and subcutaneous ultrasound
measurements in the calf (r/p>0.05), while skin
involvement in the thigh (0.49/ 0.06) was related to
subcutaneous involvement (r/p <0.01), (0.71/0.003).

The severity of lipedema determined by ultrasonography;
analyzed by dividing them into two groups as mild-
moderate and widespread-severe. The mean skin
thickness of the thighs (P<0.05), (P: 0.04) and the
subcutaneous mean of the calves (P<0.05), (P: 0.01) were
significantly different between the two groups. The
increase in thickness was more pronounced in the
extensive and severe group. Calf subcutaneous thickness
measurements showed a more significant increase with
the severity of lipedema.

There was no significant difference between lipedema
cases and controls in terms of adiponectin, ghrelin,
resistin and visfatin values. Although there was no
significant difference between them, the levels of resistin
among the investigated adipokines were found to be
lower in lipedema (Table 2).

No significant correlation was found between
adiponectin, ghrelin, resistin and visfatin and ultrasound
skin, subcutaneous and total skin and subcutaneous
thickness measurements in patients with lipedema.
Although not statistically significant in patients with
lipedema, negative correlations were found with
adipokine, ghrelin and visfatin in all measurements and
all regions (Table 3). On the other hand, positive
correlations were found with resistin in all measurements
and all regions, although it was not significant in patients
with lipedema (Table 3). Although it is not significant in
cases with lipedema, it can be said that adiponectin,
ghrelin and visfatin decrease as the skin, subcutaneous
and total thickness increases, while resistin increases.
No correlation was found between adiponectin, ghrelin,
resistin ultrasound skin, subcutaneous and total skin and
subcutaneous thickness measurements in controls. In the
control group, adiponectin was negatively correlated
with the mean calf skin thickness on both sides (Table 3).
Right and left side mean values of calf skin thickness
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were negatively correlated with adiponectin. Apart from
this, although all measurements and regions were not
significant, they showed a positive correlation in contrast
to lipedema. The mean skin thickness on both sides of the
thigh and calf was negatively correlated with ghrelin
(Table 3). Apart from this, all regions and measurements
were positively correlated. Resistin showed a negative
correlation with the mean skin thickness of both calves.
Apart from this, all regions and measurements were
positively correlated. As a result, adiponectin, ghrelin
and resistin showed a negative correlation with the mean
skin thickness of the calves, similar to each other. Unlike
lipedema, adiponectin and ghrelin were mostly positively
correlated. As adiponectin and ghrelin increased,
subcutaneous thickness and total thickness were
increasing positively rather than skin thickness. On the
contrary, in cases with lipedema, adipokine and ghrelin
tended to decrease as skin, subcutaneous and total
thickness increased. Resistin showed mostly positive
associations in lipedema and controls. A negative
correlation was found between visfatin and mean
subcutaneous and  cutaneous-subcutaneous  total
thicknesses of both calves (Table 3). All measurements,
especially in the thigh, showed a positive correlation with
visfatin. Visfatin, like adiponectin, ghrelin and resistin,
also showed negative associations in the calf, but this

association was with subcutaneous thickness as opposed
to skin thickness. While visfatin showed a negative
relationship in lipedema, it showed a negative
relationship with the calf and subcutaneous and total
thickness in the controls. Visfatin showed significant
dissociation between lipedema and controls, although not
statistically significant. In contrast to lipedema in
controls, the relationship between mean skin,
subcutaneous and total thickness of the thighs and
visfatin was positive (Table 3). Similar dissociation was
observed in adipokine, adiponectin and visfatin
correlated inversely (lipedema-negative vs. control-
positive) with mean thickness measurements on both
sides of the thigh in lipedema and controls. Although
there was no statistically significant difference, there
were different negative/positive relationships between
skin-subcutaneous and total measurements in lipedema
and controls, especially in adipokine and visfatin, and in
ghrelin (Table 3).

In lipedema, no correlation was found between the
measurement of thigh and calf circumference with a
measuring tape and adiponectin, ghrelin, resistin and
visfatin. Although there was no significant difference
between adiponectin, ghrelin and visfatin, mean
circumference measurements were negative; positive
relations were found with resistin (Table 3).

Table 3. The relationships between the mean values of adiponectin, ghrelin resistin and visfatin in serum of the
lipedema and control groups and the mean values of ultrasound and circumference measurements (r/p)

Lipedema Adiponectin (ng/mL) Ghrelin (ng/mL) | Resistin Visfatin (ng/mL)
(pg/mL)
Thigh (mm)
Skin -0.21/0.37 -0.30/0.19 0.18/0.43 -0.02/0.91
Subcutaneous -0.24/0.30 -0.29/0.21 0.05/0.83 -0.05/0.82
Total thickness -0.24/0.30 -0.40/0.08 0.12/0.60 -0.009/0.97
Calf (mm)
Skin -0.05/0.82 -0.28/0.24 0.26/0.27 -0.14/0.54
Subcutaneous -0.42/0.07 -0.35/0.13 0.43/0.06 -0.03/0.90
Total thickness -0.29/0.21 -0.20/0.40 0.38/0.10 -0.13/0.58
Thigh/calf(%) -0.06/0.78 0.30/0.21 0.09/0.70 -0.19/0.42
Thigh (cm) -0.39/0.09 -0.35/0.13 0.16/0.50 -0.09/0.69
circumference ' ' ' ' ' ' ' '
Calf (cm) circumference -0.36/0.12 -0.27/0.25 0.13/0.57 -0.06/0.80
Control
Thigh (mm)
Skin 0.01/0.95 -0.03/0.89 0.06/0.81 0.16/0.55
Subcutanenous 0.28/0.29 0.24/0.37 0.27/0.31 0.11/0.69
Total thickness 0.31/0.26 0.28/0.30 0.28/0.30 0.06/0.81
Calf (mm)
Skin -0.08/0.76 -0.07/0.80 -0.009/0.97 0.31/0.24
Subcutaneous 0.31/0.24 0.14/0.61 0.07/0.78 -0.10/0.71
Total thickness 0.30/0.26 0.13/0.63 0.09/0.74 -0.09/0.74
Calf/Thigh(%) 0.25/0.36 -0.12/0.65 -0.06/0.82 -0.03/0.90
Thigh (cm) circumference | g 520,41 -0.04/0.86 0.02/0.91 -0.03/0.88
Calf (cm) circumference | -0.26/0.34 0.13/0.62 -0.37/0.16 -0.42/0.11

In the controls, no correlation was found between the
measurement of thigh and calf circumference with a
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measuring tape and adiponectin, ghrelin, resistin and
visfatin. Although not statistically significant, the
associations with circumference measurements in
adipokine and visfatin in controls were negative as in
lipedema. Although the relationships between the mean
circumference of both thighs and between ghrelin and
resistin were determined as in lipedema, it was found in
the opposite direction of lipedema in the calf (Table 3).
There was no significant difference between the groups
in terms of severity of lipedema (mild-moderate and
widespread-severe) and adipokines (P: adiponectin 0.46;
ghrelin 0.87; resistin 0.14 ve visfatin 0.68; >0.05).
Although there was no significant difference between
patients with lipedema, pain was defined more frequently
in patients with widespread-severe (7.6£1.5) compared to
mild-moderate (6.4+1.5).

3.2.Discussion

In our cases, subcutaneous and total skin-subcutaneous
thickness values were found to be significantly increased
in the thigh and calf, excluding skin thickness in the
thigh, compared to the controls. In other words, skin
thickness in the thigh (mean of both sides) in lipedema
cases did not differ significantly compared to the
controls, unlike the calf (P>0.05). There were significant
differences in the mean values of both sides between the
groups in terms of skin thickness on the calf (P: 0.002 and
P: 0.006). The significant difference detected in the skin
and subcutaneous total value in the thigh was due to the
significant thickening under the skin rather than the skin
thickness. The fact that the thickening of the skin and
subcutaneous total value in the thigh is more pronounced
in lipedema compared to the controls can be explained by
the fact that the subcutaneous rather than the skin
involvement is more in the thigh. In lipedema, thickening
is more prominent in the subcutaneous subcutaneous
tissue rather than the skin, and this difference in
involvement occurs in the thigh, not the calf. The
difference in tape measurements between the groups was
found in the thigh, not the calf. Ultrasonography reveals
the thickening that is more prominent in the thigh in
lipedema, beyond the tape measurement; showed the
difference in skin and subcutaneous tissue. Tape
measurements do not show tissue properties compared to
ultrasonography, they evaluate all tissue components of
skin, subcutaneous, muscle and bone in full thickness.
No significant correlation was found between thigh and
calf values in skin and subcutaneous total thicknesses
with ultrasound in lipedema. On the other hand, a
significant relationship was found between thigh and calf
circumferences in measuring with a measuring tape. In
lipedema, the total skin and subcutaneous thickness
measured by ultrasound in the thigh is unrelated to the
thickness in the calf, and the difference in lipedema-
specific involvement was reflected in the ultrasound
measurements. However, tape measurements could not
show the difference in thigh and calf involvement in
lipedema. The fact that ultrasound provides a more
precise and detailed evaluation and its superiority over
relatively coarse tape measurement can be effective in the
inconsistency between them. All tissue components

(skin, subcutaneous, muscle and bone) in the extremity
are included in tape measurement. In contrast, ultrasound
provides the opportunity to evaluate only the
subcutaneous tissue that is expected to be affected in
lipedema. In our findings, there was no significant
difference in thigh skin thickness compared to the control
group. The difference in skin and subcutaneous
involvement was observed in the thigh, as opposed to the
calf, when compared to the controls. In the control group,
the skin and subcutaneous total thickness measured by
ultrasound in the thigh and calf showed a significant
relationship with each other. Similarly, a significant
correlation was found between circumference of the
thigh and calf measured with measuring tape. Contrary to
lipedema, in controls if there is an increase in the total
thickness of the skin and subcutaneous tissue in the thigh
or an enlargement in the circumference, it also occurs in
the calf.

No significant correlation was found between the mean
skin and subcutaneous ultrasound measurements of the
right and left sides of the thigh and calf in patients with
lipedema. In controls, there was no difference between
skin and subcutaneous ultrasound measurements on the
calf, while skin involvement in the thigh was found to be
related to subcutaneous involvement (r/p <0.01),
(0.71/0.003). The findings showed that the skin and
subcutaneous involvement were independent of each
other in lipedema in contrast to the controls. In controls
without lipedema, the thickening of the skin is
compatible with the subcutaneous tissue.

There is insufficient data in the literature comparing the
cutaneous and subcutaneous ultrasonographic features
with those of healthy controls in patients with lipedema.
Studies have mostly been done in cases with
lymphedema including lipedema.

Skin ultrasonography is a useful imaging technique in
distinguishing between lipedema and lymphedema and
showing tissue features of involvement [19]. The first
study in which computer-assisted ultrasonographic
measurement was performed for the differential
diagnosis of lymphedema and lipedema was performed
in a limited number of around 10 cases in 2019 [19].
Dermal and subcutaneous tissue thickness measurement
and echogenicity in lymphedema, lipedema and controls
were analyzed by software Imagel. As a result,
lymphedema causes an increase in total skin thickness
and dermal hypoechogenicity, especially in the distal
(ankle and calf). It affects the dermis more. Lipedema, on
the other hand, causes a significant increase in the
subcutaneous tissue in the thigh, and hypoechoicity in the
distal (ankle and calf). Lipedema mostly involves the
subcutaneous tissue. Hypoechogenicity occurs especially
in the distal both of them while dermal tissue in
lymphedema, subcutaneous tissue in lipedema [19]. Our
findings also support the results of this study.

Naouri et al. [12] examined dermal edema and the
difference between lymphedema and lipedema in cases
with high frequency ultrasound imaging (20 MHz). As a
result, while dermal thickness and echogenicity are
normal in lipedema, it increases and echogenicity
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decreases in lymphedema. They concluded that the
hypodermal tissue is increasing in lipedema without true
dermal edema. As a matter of fact, Iker et al. [19] showed
that lipedema mostly affects the subcutaneous tissue. Our
findings showed that lipedema causes thickening of the
subcutaneous tissue, especially in the thigh and in
contrast to the skin. Skin-subcutaneous echogenicity was
not examined in our study.

In our cases, there was no significant difference between
right and left side ultrasound and tape measurement,
supporting the symmetrical effect of lipedema on the
lower extremities. In addition to clinical diagnostic
parameters, especially ultrasonographic cutaneous and
subcutaneous involvements strengthened the diagnosis of
lipedema in our cases and eliminated the diagnostic
complexity of accompanying obesity.

There was no significant difference between lipedema
cases and controls in terms of adiponectin, ghrelin,
resistin and visfatin values. Adipokines, except resistin,
were found at similar levels with healthy controls. Our
findings can be interpreted in two ways. First, there may
not be a significant change in serum levels of metabolites
secreted from adipose tissue or affecting adipose tissue
such as ghrelin in lipedema. In this respect, by looking at
serum levels, metabolic properties of lipedema and
subcutaneous adipose tissue may be different and
specific from other adipose tissue disorders.

The second interpretation of our findings can be made
that although lipedema is a specific disorder in adipose
tissue, dysfunctional adipose tissue enlargement is not
reflected in serum levels of metabolites. In this context,
the different perspective that ultrasonographic evaluation
brings to the findings can be discussed. No significant
correlation was found between adiponectin, ghrelin,
resistin and visfatin and ultrasound skin, subcutaneous
and total cutaneous-subcutaneous thickness
measurement in patients with lipedema. Although not
statistically significant in patients with lipedema, all
measurements and relationships found in all regions were
negative with adiponectin, ghrelin and visfatin, and
positive with resistin. Although it is not significant in
cases with lipedema, it can be said that adiponectin,
ghrelin and visfatin decrease as the skin, subcutaneous
and total thickness increases, while resistin increases.
Studies investigating the relationship  between
ultrasonographically measured body fat and adipokines
are insufficient in the literature. There is only one animal
study on this subject in pony mares. In this study,
subcutaneous subcutaneous fat thickness was measured
monthly ultrasonographically from the shoulder, dorso-
lumbar, and rump-gleteal regions in animals fed during
april- october. Adipokines leptin, adiponectin, visfatin
and resistin levels were also evaluated monthly. During
the follow-up, the body did not increase significantly, but
subcutaneous fat thickness increased significantly at all
measured levels. While adipose tissue expression and
plasma levels increased significantly in leptin and
resistin, adiponectin decreased significantly and visfatin
did not change. In the lumbar region and rump-gluteal
ultrasound measurements, negative correlations with

adiponectin and positive correlations with resistin and
leptin were determined (P<0.001).

Visfatin was found to be the least relevant with
subcutaneous adipose tissue. They found a negative,
borderline significant relationship with visfatin only in
the lumbar (P<0.04), and a negative insignificant
relationship in other regions [20]. Although the results of
our study were not statistically significant, they was in
similar direction with the findings of the animal study by
Staub et al. [20]. Adiponectin and visfatin were found
negatively correlated as resistin was positively
correlated. As subcutaneous adipose tissue thickness
increases, adiponectin and visfatin tend to decrease and
resistin to increase. As a result, although there was no
statistically significant difference, there were divergent
relationships in positive or negative directions between
especially in adiponectin and visfatin levels and
cutaneous-subcutaneous and total thickness
measurements of lipedema and controls. It was suggested
that the relationship between subcutaneous tissue
thickness and adipokines was different from each other
in lipedema and controls. The small number of our cases
may be a factor in our inability to find statistically
significant relationships and differences. Similar to our
lipedema cases, findings of Staub ve ark. [20] in
subcutaneous tissue thickness in the lumbar and rump-
gluteal region and adiponectin, resistin and visfatin
relationship did not overlaped with findings of their
control group. Subcutaneous adipose tissue is mainly
deposited in the femero-gluteal region, back, and
abdominal wall [21]. Subcutaneous tissue and adipokines
seem to differ from healthy controls in patients with
lipedema. Although there was no significant difference
between them and controls, resistin was found to be
lower in patients with lipedema, while other adipokines
were almost the same. Ultrasonographically measured
skin-subcutaneous thickness might provide clues about
adipokines, but studies with larger patient series are
needed to clarify this relationship.

Thigh circumference measurements did not show
divergent findings especially in adiponectin and visfatin
as in ultrasonographic measurements. This may be
related to the rougher assessment of tape measure
measurements.

4. Conclusion

Compared to the controls, changes in the skin and
subcutaneous tissue thickness specific to lipedema,
especially in the subcutaneous tissue, were objectively
demonstrated by ultrasonography. There was no
statistically significant difference between lipedema
cases and controls in terms of adipose tissue metabolites.
Our finding can be interpreted that subcutaneous adipose
tissue metabolites in lipedema differ from obesity in
particular and show specificity in the light of general
information. No statistically significant correlation was
found between subcutaneous tissue thickness and
adipose tissue metabolites. However, considering the
findings of the lipedema and control groups, divergent
relationships with negative/positive tendencies were
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detected. Contrary to popular belief, not only visceral but
also subcutaneous adipose tissue might affect
metabolism. A mutual interaction between adipokines
and subcutaneous adipose tissue may be involved in the
etiopathogenesis of lipedema. However, in our study, the
serum level of dysfunctional subcutaneous adipose tissue
metabolites might not have been adequately reflected in
ultrasonographic measurements of lipedema cases. The
relatively low number of cases may also be a factor
affecting our findings. Although white subcutaneous
adipose tissue expresses molecules that trigger endocrine
function, further studies are still needed to understand the
interactions between hundreds of molecules produced in
this tissue. Studies in larger case series will more clearly
demonstrate the superiority of ultrasonographic
examination in demonstrating fat tissue metabolism.
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Oz
Giris ve Amag: Gelisim geriligi (GG) ve entelektiiel yetersizlik (EY) fenotipik ve genetik olarak heterojen bir grup
hastaliktir. GG/EY olgularin etiyolojisinde altta yatan dnemli bir kismini genetik nedenler olusturmaktadir. Bu
aragtirmadaki amacimiz, GG/EY tanisi olan olgularin genetik tanilama oranlarina iliskin verilerin aragtirilmastydi.
Gerec ve Yontemler: GG/EY 6n tanistyla Ocak 2020 ile Aralik 2020 tarihleri arasinda gelisim testlerine yonlendirilen
0-6 yas arasinda 578 olgunun hastane kayitlar1 retrospektif incelendi. Bu olgulara yonelik yapilan genetik testlerin
sonuglart degerlendirmeye alindi.
Bulgular: Yapilan gelisim testi sonucunda GG/EY saptanan olgularin orani1 %68,3 idi. GG/EY tanisi alan olgularin
icerisinde genetik poliklinigine bagvuruda bulunan olgularin orani ise %7,4 idi. Uygulanan genetik testler sonucunda
GG/EY ile iligkili genetik varyant saptanma orant %37,9 idi.
Sonug: Norogelisimsel bozukluklarda genetik degerlendirme ve genetik testlere ulagima iligkin kisithliklar tiim
diinyada onemli bir sorun olarak karsimiza ¢ikmaktadir. Calismamizda GG/EY olgularinin genetige yonlendirme
oran1 ulagilabilir birgok iilke verileri ile kiyaslandiginda diisiik olarak saptanmustir. Ulkemizde GG/EY tanili olgular
icin uygun genetik danismanligi saglamak, prognozu belirleyebilmek ve gelecek nesillere yonelik birincil koruma
saglayabilmek i¢in lilke genelinde uygulanabilecek saglik politikalarina ihtiyag duyulmaktadir.

Anahtar kelimeler: Gelisme geriligi, Kromozomal Karyotipleme, Kromozomal Mikroarray, MECP2, Tiim Ekzom
Dizileme
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Abstract
Objective: Developmental delay (DD) and intellectual disability (ID) are a phenotypically and genetically
heterogeneous group of diseases. Genetic causes constitute an important part of the underlying etiology of DD/ID
cases. Our aim in this study was to investigate the data on the genetic diagnosis rates of cases with DD/ID.
Materials and Methods: Hospital records of 578 cases aged 0-6 years, who were referred to developmental tests
between January 2020 and December 2020 with a preliminary diagnosis of DD/EY, were retrospectively analyzed.

The results of genetic tests for these cases were evaluated.

Results: The rate of cases with DD/ID as a result of the developmental test was 68.3%. Among the cases diagnosed
as DD/ID, the rate of the cases who applied to the genetic polyclinic was 7.4%. As a result of the applied genetic tests,
the rate of detection of genetic variants associated with DD/ID was 37.9%.

Conclusion: Restrictions on genetic evaluation and access to genetic tests in neurodevelopmental disorders are an
important problem all over the world. In our study, the rate of referral to genetics of DD/ID cases was found to be low
when compared to the data of many available countries. In our country, health policies that can be implemented
throughout the country are needed in order to provide appropriate genetic counseling for cases diagnosed with DD/ID,
to determine the prognosis, and to provide primary protection for future generations.

Key words: Chromosomal Karyotyping, Chromosomal Microarray, Developmental delay , MECP2, Whole Exome

Sequencing

1. Giris

Gelisim geriligi (GG) ve entelektiiel yetersizlik (EY),
muhakeme, 6grenme ve problem ¢ozme gibi zihinsel
islevlerde ve giinliik sosyal ve pratik becerilerde belirgin
kisithliklarla karakterizedir [1]. Baslangici 18 yasindan
once olmalidir ve GG/EY tanis1 18 yas altinda siklikla
karsilasilan norogelisimsel  bozukluklardandir  [2].
Diinyadaki prevalanst yaklasik %1-3  arasinda
saptanmistir [3,4]. Ulkemizde 2002 yihinda “Tiirkiye
Oziirliiler Arastirmas1” adi altinda yapilan arastirmaya
gore GG/EY toplum orant %5,49 olarak hesaplanmstir
(Devlet Istatistik Enstitiisii Oziirliiler Idaresi Baskanlig1
“Tiirkiye Oziirliller Arastirmast  2002). {zmir il
merkezinde 3 ila 60 ay arasindaki GG/EY sikligim
degerlendiren bir calismada bu oran %6,4 olarak
saptanmustir [5]. Ulkemizde oranlarin yiiksek olmasinin
sebeplerinden  birisi  olarak  akraba  evliligi
vurgulanmaktadir.

GGJEY etiyolojisi heterojendir. Taniy1 netlestirmek igin
yas grubuna uygun testler uygulanmaktadir. Ulkemizde
GG’de gelisim degerlendirmesinde sik kullanilan ve
standardize edilmis araglardan bazilar1 sunlardir: Ankara
Gelisim Tarama Envanteri (AGTE), Denver-1l, Gelisimi
izleme ve Destekleme Rehberi (GIDR) [6,7]. Agir
diizeyde gelisim geriligi olan olgular motor, dil ve sosyal
iletisim becerilerinin belirgin derecede geri kalmasi
nedeniyle daha erken yasta fark edilirken, hafif diizey
gelisim  geriligi gosteren olgular okul hayatina
baslayasiya kadar gizli kalabilmektedir. Hafif diizeydeki
olgular okul donemine kadar basvuruda
bulunmamaktadir. Okul Oncesi donemde basvuruda
bulunan olgular ¢ogunlukla orta ve agir diizey geriligi
olup erken belirti veren olgulardan olusmaktadir.
GG/EY, yasam boyu devam eden kronik bir hastalik
grubu oldugundan bu hastaligit 6nlemeye yonelik
calismalar Onem tagimaktadir. EY tanili olgularin
ailelerine uygun genetik danigmanligin verilmesi yeni
nesiller i¢in birincil Onleme stratejileri arasinda yer
almaktadir. Bu nedenle, bu olgularin degerlendirilmesi
ve takibi sirasinda  disiplinlerarast i birligi
gerekmektedir. GG/EY ile iligkili oldugu bilinen genetik

varyantlarin sayisi yeni gelisen teknolojiler sayesinde her
gecen giin artmaktadir.

Ulkemizde GG/EY tanili olgularin hangi siklikta genetik
poliklinigine basvurdugu ve genetik tamlama oranlarina
dair  yeterince calisma  bulunmamaktadir. Bu
arastirmadaki amacimiz, GG/EY tamisi olan olgularin
genetik  tanilama  oranlarmna  iliskin  bilgilerin
toplanmasiydi. Bu sayede, iilkemizde GG/EY tanisi olan
olgularin ozelliklerinin belirlenmesi ile ilgili bilgiler
1s181nda farkindalik olusturup eksiklerimizi tespit ederek
miimkiin  oldugunca koruyucu saglk politikalar
gelistirmek sonraki hedeflerimiz arasindadir.

2. Materyal ve Metot

2.1 Orneklem

Gegmis tibbi kayit incelemesine dayanarak, Balikesir
Atatiirk Sehir Hastanesi’nde GG/EY 6n tanisiyla 1 Ocak
2020- 31 Aralik 2020 tarihleri arasinda gelisim testlerin
yonlendirilen olgular ¢alismamiza dahil edildi.
Asagidaki alanlardan iki veya daha fazlasinda onemli
gelisimsel gerilik (>2 standart sapma) olarak GG/EY
olarak calismaya dahil edildi: dil-biligsel alani, ince
motor alani, kaba motor alan1 ve sosyal beceri-6zbakim
alani. GG/EY ontanisiyla gelisim testlerine yonlendirilen
tiim olgularin genetik poliklinigine basvuru kayitlar,
uygulanan genetik testler ve bu testlerin sonuglar
retrospektif olarak degerlendirildi.

2.2 Arastirma izni

Bu calisma igin Balikesir Universitesi Tip Fakiiltesi

Girisimsel Olmayan  Arastirmalar Etik  Kurulu
Bagkanligindan etik kurul onami alimmistir (2021/98-
14/01/2021)

2.3 Genetik Analiz

2.3.1 Kromozomal karyotipleme

Periferik vendz kandan kromozom analizi yapild.
Calisma i¢in fitohemaglutinin (PHA) ile indiiklenmis
periferik kan T-lenfosit kiiltiirleri kullanildi. Sayisal ve
yapisal kromozom anomalileri i¢in Giemsa tripsin
bantlama teknigi (500-550 bant seviyesi) ile
kromozomlar incelendi. G-bandli 30 metafaz alani, 2020
Uluslararas1 Insan Sitogenetik Adlandirma Sistemi
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(International  System for Human Cytogenetic
Nomenclature; ISCN)’ne gore degerlendirildi.

2.3.2 DNA dizi analizi

Genomik DNA (gDNA), periferik vendéz kan
orneklerinden QIAamp Blood&Tissue kit protokoliine
(Qiagen, Hilden, Almanya) gore izole edildi. Tim
kodlayan bolgeler ve ekzon-intron bdlgelerini igeren
MECP?2 geni dizi analizi yapild.

2.3.3 Frajil X FMRI Geni CGG Uglii Tekrar Sayisi
Analizi

Hastanin periferik kanindan izole edilen DNA &rneginde
Frajil X hastalig ile iligkili FMR1 geni CGG ti¢lii tekrar
sayist LabGscan FRAXA kiti kullanilarak analiz edildi.

2.3.4 Kromozomal mikroarray

Kopya sayisi degisikliklerini saptamak i¢in kullanilan
molekiiler karyotipleme, Illumina CytoSNP-12 v2.1
mikrodizileme sistemi kullanilarak yapildi. Elde edilen
sonuglar BlueFuse Multi 4.5(32178) programu ile analiz
edildi. 1Mb ve/veya iizerindeki kayip ve kazang
degiskenleri degerlendirildi.

2.3.5 Tiim ekzom dizileme (TED)

Olgularm genom tiim kodlama bolgeleri, Twist
Bioscience (Giiney San Francisco, ABD) tarafindan
Twist Library Preparasyon EF Kiti (Enzimatik
Pargalanma)  kullanilarak  MGI  DNBSEQ-G400
Platformu araciligtyla TED analizi kullanilarak dizilendi.
Ham verileri Genomize ®(https://seq.genomize.com)
veri analiz platformu tizerinden degerlendirildi. Klinik
ozelliklerle iligkili patojenik varyantlar sirasiyla ilerleyen
admmlara gore filtrelendi: 1) tiim yanlis anlamli, anlamsiz,
cerceve kaymasi, cerceve ve sinonim varyantlar, 2)
popiilasyon c¢aligmalarinda mindr allel frekans1 <%1,0
olan varyantlar [1000 Genom (1000G), ESP, EXAC ve
Genom Toplama Veritaban1i (gnomAD)]. Genome
Integrative Viewer, dizi verilerini goriintiilemek igin
kullanildi. HGMD® ve ClinVar
(http://ncbi.nlm.nih.gov/clinvar) veritabanlarindaki yeni
varyantlar kontrol edildi. Yeni varyantlarin patojenitesi,
in-siliko varyant tahmin programlari [Mutation Taster,
CADD (Combined Annotation Dependent Depletion)]
kullanilarak yorumlandi. Patojenite siniflandirmasi

Amerika Tibbi Genetik ve Genomik Toplulugu
(American College of Medical Genetics and Genomics;
ACMGQ) kriterlerine gore yapildi [8].

2.4 Istatiksel Analiz

Istatiksel analiz, R yazilimi (R software, version 4.0.5, R
Foundation for Statistical Computing, Vienna, Austria;

http://r  project.org)  kullanilmistir.  Tanimlayict
istatistikler say1 ve ylizde kullamlarak
degerlendirilmistir, Calismada niimerik veriler igin

ortalama, standart sapma, medyan, minimum, maksimum
degerler kullanilirken kategorik veriler i¢in frekans ve
ylizde degerleri kullanilmustir.

3. Bulgular ve Tartisma

3.1 Bulgular

GG/EY 0n tamnisi ile gelisim testi uygulanan 0-6 yas
arasinda 578 olgu c¢alismaya dahil edildi. Bes yiiz yetmis
sekiz hastanin; %33,5’1 (n=205) kiz; %64,5’1 (n=373)
erkekti. Ortalama yaglart 39,1+174 (4-72) aydu
Uygulanan gelisim testi sonucunda GG/EY saptanan
olgularin sayist 395 ve gelisim testi uygulanan tiim
olgularin igerisindeki orami ise %68,3 idi. GG/EY
saptanan olgularin %33,4’0 (n=132) kiz; %66,6’s1
(n=263) erkekti. Ortalama yaslar 41,1£16,1 (5-72) aydi.
GG/EY tamsi1 alan olgulann icerisinde genetik
poliklinigine bagvuruda bulunan olgularin sayist 29 ve
tan1 alan olgularin igerisindeki orani ise %7,4 idi. Genetik
poliklinigine basvuran GG tamli olgularin %37,9’u
(n=11) kiz; %62,1’i (n=18) erkekti. Ortalama yaslar
34,2+15,3 (7-72) aydi.

Uygulanan genetik testler sonucunda GG ile iliskili
genetik varyant saptanan olgu sayisi 11 olup genetik
poliklinige bagvuran olgular arasinda genetik tani orani
%37,9 idi. Karyotip analizi ile 3 olguda, hedef gen
analizi ile 1 olguda, kromozomal mikroarray ile 4 olguda
ve TED ile 3 olguda klinik ile iligkili varyant
saptanmigtir.  Calismamizdaki  olgulara uygulanan
genetik tamisal degerlendirme ve sonuglan sekil 1’de
gosterilmistir.

578 olgu

(Geligim geriligi on taml olgu)

Ankara Geligim Tarama Eavanteri (AGTE)
Denver Geligimsel Tarama Testi

365 olgu

(Test skoru ylikksck ve/veya anormal test sonucu)

~

29 olgu
(Tibbi Genetik poliklinige ydalendirilen)

Genetik tam
(Karyotip analizi, Hedeflenmis Gen Analizleri (Rett Sendromu,
Frajil X Sendromu), Mikroarray, Tim Ekzom Dizileme)

11 olgu
*3 olgu (Karyotip analizi ile)

«1 olgu (Hedef gen analizleri ile, MECP2)
*4 olgu (Mikroarray ile)

+3 olgu (Tim Ekzom Dizileme ilc)

$ekil 1. Geligim geriligi‘entelektiel yetersizligi olan olgulara yaklagim

335 olgu
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3.2 Tartisma

GG/EY nedeniyle izlenen olgularin genetik poliklinigine
yonlendirilmesi konusunda uluslararasi yazinda fikir
birligi vardir [9-13]. Ayrica, klinik kullanimda
uygulanmasi i¢in ¢esitli kilavuzlar ve algoritmalar da
olusturulmustur. Olusturulan bu algoritmalara ragmen
diinyada norogelisimsel bozukluk tanisi olan ¢ocuklarin
genetik degerlendirmesinin yetersiz diizeyde kaldig
vurgulanmaktadir. Genetik testleri yapilan otizm
spektrum bozuklugu tanili ¢gocuklarin orant %16,5-%45
arasinda bildirilmektedir. GG/EY tanili olan olgularin ise
%43  kadarina bir genetik test uygulandig
bildirilmektedir [14-16]. Bu oranlar Amerika Birlesik
Devletleri’ne ait iken Avrupa iilkelerinde ise bu oranlar
iilkeden iilkeye farkhliklar gdstermektedir. Ornegin,
Fransa’da otizm spektrum tanist olan ¢ocuklarin
%61,7’si genetik test ile degerlendirilmis oldugu
bildirilirken, Ispanya’da ise bu oran %13’e

diismektedir [17,18]. Her ne kadar kilavuzlar GG/EY
veya otizm spektrum bozuklugu tanis1 olan olgularin
mutlaka  genetik  degerlendirmesinin  yapilmasi
gerekliligini vurgulasa da caligmalar uygulamanin klinik
pratikte kisith oldugunu gostermektedir. Bu amagla,
ozellikle pediatrik yas grubuyla ¢alisan hekimlerin bu
alanda ¢aligmalarini arttirmay: amaglayan yazilar
yayinlanmaktadir. Yazini inceledigimizde, iilkemizde
GG/EY tanili olgularda genetik degerlendirme ve
tanilama  oranlarina  yonelik  olarak  bir oran
bulunamamistir. Calismamizin sonucunda elde ettigimiz
GG/EY tanmisinda genetik degerlendirmenin  %7,4
oraninda saptanmasi Amerika Birlesik Devletleri ya da
Avrupa iilkelerinde bildirilen oranlarin da altinda
kalmaktadir. GG/EY veya otizm spektrum bozuklugu
tanist olan olgularda uygulanacak olan genetik test
algoritmasi yonelik kilavuzlarda Onerilerde
bulunmaktadir. Ik asamada siiphe duyulan spesifik bir
genetik tam1 mevcut ise buna yonelik hedeflenmis gen
analizi planlanmaktadir (Ornegin; Rett Sendromu, Frajil
X sendromu..). Fakat, norogelisimsel bozuklugu olan
¢ogu olguda anamnez, fizik muayene ve aile Oykiisii
sonucunda spesifik bir 6n tani olusturmak miimkiin
olmamaktadir. Bu olgularda ilk basamak test olarak
kromozomal karyotipleme ve kromozomal mikroarray
testi Onerilmektedir [12]. Birinci basamak testlerinde
klinik iligkili varyant saptanmayan olgulara yonelik
hedeflenmis gen panelleri ve/veya TED Onerilmektedir.
Anne-baba arasinda akrabalik ve/veya ayni aileden
etkilenmis birden fazla birey olmasi durumunda
dzellesmis basamaklar kullanilabilmektedir. Ozellikle bu
ailelerde hedeflenmis gen panelleri ve/veya TED tam
amaciyla kullanimda biiytik fayda saglamaktadir.

Norogelisimsel bozukluklarin genetik tani oranlarini
inceleyen bir calismada, 19 g¢alismanin kromozomal
mikroarray verileri ve 7 c¢alismanin TED verileri
incelenmistir.  Bu ¢alismada GG/EY  tanisinda
kromozomal mikroarray i¢in tani orani ortalama %13,7
(9%04,5-%28), TED i¢in ortalama %34 (%28-%43) olarak
bildirilmistir [16]. Bizim c¢alismamizda GG/EY
nedeniyle genetik polikliniginde degerlendirmesi yapilan

olgularda genetik tant oran1 %37,9’du. Genetik tanisini
koydugumuz olgularin farkli genetik test
basamaklarindan tanilama agisindan faydalandigini
belirledik. Klinikle iliskili genetik varyant saptadigimiz
genetik test yontemleri su sekildeydi; kromozomal
karyotipleme, kromozomal mikroarray, TED ve
hedeflenmis gen analizi. Bu sonuglar, GG/EY genetik
etiyolojisini arastiran merkezler igin kilavuzlarda
Onerilen tim genetik testlere ulasilabilir olmasinin
Onemini gostermektedir.

Calismamizin  kisitliliklarindan  birisi  tek  merkez
verilerini  igeriyor olmastydi. Ancak c¢aligmanin
kapsadig: tarihlerde ilimizde genetik degerlendirmenin
yapilabildigi tek kurum olmasmin ¢aligmanin
giivenilirligini arttirdigini diisiinmekteyiz. Caligmamizin
sonuglarmin tiim tilkede saglik kayitlarini igeren verilerle
test edilmesine ihtiyag duyulmaktadir. Ek olarak,
calismamizda GG/EY tanisinda genetik bagvurularindaki
diisik oranlarin nedenlerine yo6nelik olarak bir
degerlendirme yapilmamistir.

4. Sonug

Norogelisimsel bozukluklar i¢in genetik degerlendirme
ve genetik testlere ulasimina iligskin kisithiliklar sadece
tilkemizde degil tiim diinyada vurgulanmaktadir. Ayrica
GG/EY'li gocuklar1 takip eden klinikler tarafindan,
Onerilen genetik testlerin yeterince kullanilmadigi da
anlagilmaktadir. GG/EY'li ¢ocuklar i¢in genetik testlerin
kullanimiyla ilgili giincel egitimlerin, pediatri uzmanlik
miifredatindan tip egitimini de kapsayacak sekilde egitim
seviyelerinin tiim basamaklara entegre edilmesi bu
problemi ¢6zmede son derece yardimci olacaktir. En
onemlisi iilkemizde GG/EY tanili olgular i¢in uygun

genetik danigmanlig1 saglamak, prognozu
belirleyebilmek ve gelecek nesillere yonelik birincil
koruma  saglayabilmek icin  iilke  genelinde
uygulanabilecek saglik politikalarina ihtiyag
duyulmaktadir.
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Giris ve Amac: Ulkemizde akciger kanseri erkeklerde en sik gériilen kanser tiiriidiir. Kadinlarda ise meme, troid ve
kolorektal kanserlerden sonra dordiincii sirada yer alir. Akciger kanserinin etyolojisinde ¢evresel faktorler 5nemli olup
sigara bunlarm %80-90’dan sorumludur. Oyle ki epidemiyolojik caligmalarda akciger kanseri riskinin sigara
igenlerde, igmeyenlere gore 20 kat daha yiiksek oldugu da gosterilmistir. Bu bilgilere ragmen diinyada yaklasik bir
milyon kisinin sigara ictigi tahmin edilmektedir. Biz bu ¢alismada bdlgemizde yasayan 65 yas listii akciger kanserli
olgularin dagilimini ve sigara igme oranlarim belirlemeyi amagladik.
Gere¢ ve Yontemler: Calismamiza 2015-2018 yillar1 arasinda ilimizde yasayan ve klinigimize basvuran akciger
kanserli toplam 351 hastanin 65 yas ve istii olan toplam 128’i dahil edildi. Olgularin bagvuru semptomlart,
histopatolojik verileri, klinik evreleri, sigara aliskanliklari, 6zge¢misleri, soy gecmisleri, uygulanan tedavi yontemleri
ve yasam siireleri kaydedildi.
Bulgular: Caligmamiza dahil edilen 65 yas ve {izeri 128 hastanin %93.8’i (n=120) erkek olup %6.2’si (n=8) kadin
idi. Ortalama yas 72.44+6.9 (65-87) idi. Hastalarin doktora en sik basvuru nedeni oksiiriik (%41.3) idi. Hastalarin
egitim durumu incelendiginde ¢ogunlukla (%66.6) ilkokul mezunu olduklar saptandi. Hastalarin %7.8’1 hi¢ egitim
almamigti. Olgularimizin mesleklerini gruplandirdigimizda en fazla (%39.5) marangoz, sofér, madenci ve isci
oldugunu gordiik. Ek olarak %26.9u ¢iftci-hayvancilik ile ugrasirken %17.6 esnaf ve %16°1 beyaz yakali idi. 65 yas
ustii akciger kanserli olgularimizda sigara igme orani %87.4 ( n=97) idi. Ek olarak bu olgularin %54.1°1 2 paket/giin,
9%19.8’1 1 paket/giin ve %13.5°1 3 paket/giin sigara kullanmaktaydi. Sigara igicilik siiresi olgularn %72.1’de 30 y1ilin
iizerindeydi. 65 yas istii akciger kanserli olgularda en sik gozlenen histolojik alt tip %37.4 (n=46) skuaméz hiicreli
kanser olup adeno kanser %30.1 (n=37), biyiik hiicreli kanser %14.6 (n=20), kiigiik hiicreli %16.3 (n=23), miks tip
%1.6’d1r (n=2). Sigara kullanimu ile histoloji arasinda anlamli bir iligki mevcuttu. Sigara i¢enlerde skuamdz hiicreli
kanser (%40.9), sigara igmeyenlerde ise adeno kanser (%78.6) daha fazlaydi. Tan1 aninda olgularin ¢cogu %67,1
(n=86) evre 4 idi. Olgularin %10.2’sine cerrahi uygulanirken, %35.2°si kemoradyoterapi, %47.7’si kemoterapi,
%12.5’si sadece radyoterapi almistir.. Hastanemizde 65 yas tistii hastalarda en sik kullanilan kemoterapi %42.5 ile
(n=37) paklitaksel/karboplatindi. Takipli olgularimizin genel sag kalim ortalamast 339,440+424,494 giin,
progresyonsuz sag kalim 311,040+481,434 giin idi.
Sonug: {limizde yasayan 65 yas iistii akciger kanserli hastalarda sigara igme orani yiiksektir. Tan1 aninda hastalik daha
ok ileri evrededir. ileri evrede yiiksek mortalite oranlarina ek olarak tedavi maliyetlerinin de artmasi nedeniyle
iilkemizde sigaray1 birakma kampanyalarina destek vermeliyiz.

Anahtar kelimeler: Akciger Kanseri, Sigara, Ileri yas.

Abstract
Objective: Lung cancer is the most common cancer type in men overall our country. It is fourth one in women after
breast, thyroid and colorectal cancers. Enviromental factors have important role on the etiology such as tobacco is
responsible from 80-90%. Namely as determined in epidemiological studies smokers has risk of lung cancer 20 times
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higher than non-smokers. Despite these knowledge near one million people worldwide are guessed to be tobacco
smokers. Our aim in this study is to define distribution of lung cancer cases over 65 years and smoking ratios.
Materials and Methods: 128 patients over 65 years involved the study from 351 lung cancer patients living in our
region and referred to our clinic between 2015-2018. File records included clinical symptoms, histopathological data,
clinical staging data, tobacco smoking habits, personal background, family history, applied treatment procedures and
survival durations of the cases.

Results: In our study 93.8 % (n=120) of the patients were men and 6.2% (n=8) were women. Mean age was 72.446.9
(65-87) years. Coughing (41,3%) was the mostly seen clinical symptom. Education data showed they were mostly
(66,6%) graduated from primary school. 7,8% of them were non literated. We have seen carpenter, driver, miner and
employee in our patients mainly (39,5%). Additionally 26,9% were farmer, 17,6% were tradespeople and 16% were
whitecollar workers. Smoking ratio was 87,4% (n:97) in our lung cancer cases over 65 years. And 54,1% of these
were smoking 2 packets/day, 19,8% were smoking 1 packet/day, 13,5% were smoking 3 packets/day. Duration of
smoking was over 30 years in 72,1% of them. In lung cancer people over 65 years mostly seen histological subtype
was squamosus cell cancer at 37,6% (n:46), adenocancer was at 30,1% (n:37), large cell cancer was at 14,6% (n:20),
small cell cancer was at 16,3% (n:23) and mixed type was at 1,6% (n:2). Significant relation has found between
smoking and histologycal type. Smokers had squamosus cell cancer (40,9%) whereas non-smokers had adenocancer
(78,6%) mostly. 66,7% of the cases, most of them, were stage 4 at time of diagnose (n:84). 10,2% had performed
surgery ,35,2% recieved chemoradiotherapy, 47,7% received chemotherapy and 12,5% had only received
radiotherapy. In our clinic paclitaxel/carboplatin was used frequently 42,5% (n:37) as chemotherapy regimes in over
65 years. Overall survival were 339,440+424,494 days and progression free survival were 311,040+481,434 in our
cases.

Conclusion: Smoking rates are high in patients over 65 years with lung cancer living in our city. Stage of disease was
mostly high at diagnose. Because of increasing treatment costs in addition to high mortality rates of lung cancer, we
should support smoking cessation companies. In conclusion, we suggest to determine the method to be applied in

coronary bypass surgery according to the patient's risk scoring.

Key words: Elderly, Lung Cancer, Tobacco.

1. Giris

Akciger kanseri tiim diinyada en sik goriilen kanser
tirtidiir. Her yil yaklastk 1 milyon kisi akciger
kanserinden 6lmektedir. Tiirkiye Istatistik Kurumunun
2021 verilerine gore de akciger kanseri erkeklerde en stk
goriilen kanser tiiriyken kadinlarda meme, troid ve
kolorektal kanserlerden sonra dordiincii sirada yer
almaktadir.  Akciger kanseri, Ozellikle sigara
kullaniminin artmasiyla beraber toplum saglhigini tehdit
eden, Onemli mortalite ve morbite nedeni olan bir
hastalik haline gelmistir. 2010 yilinda diinyada 1.5
milyon kisi akciger kanserinden Olmiis olup tiim
kanserden 6limlerin %19 unun nedenidir (1).

Akciger kanseri nedenleri siklik sirasina gore; sigara
(%91.5), cevresel asbest maruziyeti (%11.6), aile oykiisi
(%9.6) ve tiiberkiilozla iliskili fibrotik skar (%7.6) olarak
tespit edilmistir (2). Birgok nedenle olussa da hastalarin
yaklagtk  %85-90’mmda sigara i¢imine rastlamasi,
sigaranin  hastalik olusumundaki Onemini ortaya
koymaktadir. Bu hastalarda kanser gelisme riski sigaraya
baslama yasi, sigara igme siiresi, icilen sigara tipi ve
giinliik tiiketilen sigara miktarindan etkilenmektedir (3).
Pasif sigara i¢iminde risk %3,5’tir. Sigara igmek
kadinlarda %90 erkeklerde %79 oraninda akciger kanseri
ile direkt olarak iliskilidir (4). Tiim bu bilgilere ragmen
diinyada yaklasik bir milyon kisinin sigara i¢tigi tahmin
edilmektedir. Akciger kanserinin ileri yasta goriilme
siklig1 artmakta, 6. ve 7. dekadlarda pik yapmaktadir. 50
yas altinda ise goriilme siklig1 %5-10 civarindadir (5).
Biz bu ¢aligmada ilimizde yasayan 65 yas ustl akciger
kanserli olgularin dagilimmi ve sigara igme oranlarini
belirlemeyi amagladik.

2. Materyal ve Metot

2015-2018 yillar1 arasinda klinigimize akciger kanseri
tanistyla basvuran hastalarin dosyalari retrospektif olarak
incelendi. Bolgemiz disinda yasaylp tedavi igin
klinigimize gelen hastalar ¢alisma dis1 birakildi. Bu siire
zarfinda bolgemizde yasayan ve klinigimize bagvuran
akciger kanseri tanili toplam 351 hasta mevcuttu.
Calismamiza bu hastalardan 65 yas ve istii olan toplam
128 hasta dahil edildi. Olgularin bagvuru semptomlari,
histopatolojik  verileri,  klinik  evreleri, sigara
aligkanliklari, 6zgegmisleri, soy gecmisleri, uygulanan
tedavi modelleri kaydedildi. Sag kalim sonuglarina esas
olmak tizere Olenlerin Olim tarihleri; hastanede vefat
etmis ise hastane kayitlarindan, hastanede 6liim kaydi
yok ise yakinlarina telefonla ulasilarak 6grenildi. Veriler
dosyalardan elde edildikten sonra SPSS 16,0 programiyla
bilgisayar ortaminda analiz edilmistir.

3. Bulgular ve Tartisma

Calismamiza dahil edilen 65 yas tstii 128 olgunun
%93,8’i (n=120) erkek olup %6,2’si (n=8) kadin idi.
Ortalama yas 72.4+6.9 (65-87) idi. Akciger kanseri
sadece bir hastada tarama ile saptanmisti. Hastalarin
doktora bagvurma nedenleri; Oksiiriik (%41,3), dispne
(%26,9), agr1 (%17,3), hemoptizi (%9,6) ve halsizlikti
(%3.9). Hastalarin egitim durumu incelendiginde
cogunlukla (%66,6) ilkokul mezunu olduklan saptandi.
Hastalarin %7,8’1 hi¢ egitim almamis iken %6’s1 lise
mezunuydu. Universite mezunu sadece bir olgu vardi.
Olgularimizin mesleklerini gruplandirdigimizda en fazla
(%39,5) marangoz, sofor, madenci ve is¢i oldugunu
gordiik. Ek olarak %26.9’u c¢iftgi-hayvancilik ile
ugrasirken %17.6 esnaf ve %I16’1 beyaz yakali idi.
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Calismamiza dahil ettigimiz 65 yas tstii akciger kanserli
olgularda sigara igme oram1 %87,4’ti (n=97). Bu
olgularin %54,1°1 2 paket/giin, %19,8’1 1 paket/giin ve
%13,5’1 3 paket/giin sigara kullanmaktaydi. Sigara
igicilik siiresi olgularin %72,1’inde 30 yilin {izerindeydi.
Ailede akciger kanseri oykiisii sadece 8 olguda (%7,4)
mevcuttu. 65 yas st akciger kanserli olgularda en sik
gozlenen histolojik alt tip %37,5 (n=48) ile skuamdz
hiicreli kanser olup, adenokanser %29,6 (n=38), biiyiik
hiicreli kanser %15,6 (n=20), kii¢iik hiicreli %15,6
(n=20), miks tip %1,6’dir (n=2). Sigara kullanimi ile
histoloji arasinda anlamli bir iliski mevcuttu (p<0,05).
Tam aninda olgularin ¢ogu evre 4 idi. Olgularin
%10,2’sine cerrahi uygulanirken, %35,2’si
kemoradyoterapi, %47.7’si kemoterapi, %12.5’si de
sadece radyoterapi almisti. Alt1 olgu ise tedaviyi
reddetmisti. Hastanemizde 65 yas isti hastalarda
sistemik tedavide en sik kullanilan kemoterapi protokolii
%42,5 (n=37) ile paklitaksel/karboplatindi. Sik
kullanilan diger ajanlar %10 karboplatint+dosetaksel, %8
sisplatin/dosetaksel, %8 sisplatin/etoposit ve %4,6
sisplatin/gemstabindi. Takipli olgularimizin genel sag
kalim ortalamast 339,440+424,494 giin, progresyonsuz
sag kalim 311,040+481,434 giin idi.

Akciger kanserli olgularin biiyiik cogunlugu 50 ile 80 yas
arasindadir.  Genglerde ise daha az (%1,3-5,5)
rastlanmaktadir (6). Yasli hastalarda hem yasa bagl
fizyolojik degisiklikler, hem de komorbid hastaliklar
nedeniyle kanser tedavisinin uygulanma karari, ilag
dozlari, tolerabilitesi, sag kalima katkisi, geng hastalara
gore farklilik gostermektedir. Hastalarin bir kisminin
Olim nedeni, kanser degil altta yatan diger komorbid
hastaliklar olabilmektedir. Hastalarin ¢ogu (yaklasik %
65-80) bagvuru sirasinda ileri evrede bulundugu icin
opere edilememektedir (7). Benzer sekilde bizim
caligmamizda da tam1 aninda olgularin %67,1°i (n=86)
evre 4 idi. Hastalarm hem yash olmasi hem de ileri
evrede tan1 konulmasi sebebiyle tedavi yontemlerinin de
hastaya 0zgii olarak planlanmasi ve tim tedavi
yontemlerinin ~ gereksinime ~ gdre  uygulanmasi
gerekmektedir. Hastamin performans durumuna gore
farkli kemoterapi ajanlari tek basina veya kombine
sekilde uygulanabilmekte radyoterapi de gereksinimlere
gore es zamanli veya kemoterapiyle ardisik olarak
uygulanabilmektedir. Klinigimizde karboplatin bazl
kemoterapiler yash akciger kanserli hastalarda en sik
kullandigimiz rejim olmustur. Benzer sekilde Corre ve
arkadaslar1 da geriatrik akciger kanserli hastalarda
yaptiklari ¢alismada en sik karboplatin ile beraber ikinci
bir ajanin tedavi i¢in verildigini saptamislardir (8).
Gelismekte olan iilkelerde ve lilkemizde skuamdz hiicreli
karsinom primer akciger tiimorleri i¢inde en yaygin
olamidir. Caligmamizda da skuamoz hiicreli karsinom ilk
sirada yer alitken arkasindan yakin orami ile adeno
karsinom gelmektedir. Bu g¢aligmada saptanan kanser
vakalarinin histolojik tip dagilimi Tiirkiye'de degisik
yerlesim bolgelerinde 2000’li  yillarin  baglarinda
bildirilen vakalarin histolojik tip dagilimindan, siralama
olarak benzese de oransal olarak farklidir (9,10). Bizim
calismamizda akciger adeno kanserlilerin tiim akciger

kanserliler i¢indeki paymnin ABD’de oldugu gibi yillar
icinde giderek artt1g1 ve skuamoz hiicreli akciger kanseri
ile yakin bir oranda ¢iktig1 goriilmiistiir (11). Benzer
sekildle Havlucu ve arkadaslarimin 2013 yilinda
yayinladiklan yazida da skuamoz hiicreli kanser sikligt
%35,4, adeno kanser siklig1 da %26.7 bulunmustur (12).
Histolojik tiplerdeki degisiklikler sigara dumam
icerigindeki  diisik tar ve nikotin  seviyesi
degisiklikleriyle iliskilidir. Filtreli sigaralarda ihtiyac
duyulan nikotin diizeyine ulagsmak igin daha derin
inhalasyona gereksinim sonucunda alveoler bolgelerde
partikiil birikiminin ger¢eklesmesi adeno karsinom
olusumunu arttirmaktadir (13). Bizim calismamizdaki
adeno karsinom sikliginin artmig olmasi filtreli sigara
kullanimimmin 2000’1 yillara  gore arttigini
disiindiirmektedir. Caligmamizda sigara i¢gmeyen
hastalarda da adeno karsinomun daha sik goriilmesi ise
literatiirle uyumludur (14).

Calismamizda erkek hastalarin oram %93,7, kadin
hastalar %6,3 olup kadin/erkek orami 1/15 olarak
saptandi. Kadin hastalarin oranlar iilkemizdeki gesitli
calismalar ile farklilk gostermektedir. Sevgi ve
arkadaslarimin yaptig1 calismada kadin/erkek orani 1 /6,8
olarak saptanmistir (15). Yine benzer sekilde Koktiirk ve
arkadaslarimin calismalarinda kadin / erkek orani 1/9
olarak bulunmustur (16). Calismamizda kadin oraninin
daha az olmasi bolgemizde akciger kanserli hastalarda
egitim ve sosyoekonomik durumun diisiik olmasi
dolayisiyla da sigara iciminin daha az oldugunu
distindiirmektedir.

Calismamizda ortalama yasam siiresi 339,440+424,494
saptanmis olup giincel literatiir bilgileriyle uyumludur. Li
ve arkadaslart 109 kiiciik hiicreli olmayan akciger
kanserli hastaya KT vererek yaptiklar1 caligmada
ortalama yasam siiresini 10,5 ay olarak bulmuslardir
(17). Yine Bekei ve arkadaslarimin 1997-2000 yillari
arasinda ileri evre kiigiik hiicreli dis1 akciger kanserli
hastalarin sag kalim analizinde ortalama yasam siiresi
7.946,6 ay olarak saptanmistir (18). Giinbatar ve
arkadaglart da calismalarinda ortalama yasam siiresi
olarak erkeklerde 14 +2,8 ay, bayanlarda 10 £1.9 ay
olarak saptamiglardir (19). Beklenen yasam siiresinin
uzamasit ile yash popiilasyonda akciger kanseri insidansi
da artmaya devam edecektir. ileri yas olgularda yasla
birlikte gdrme, isitme, dokunma duyularinda oldugu gibi,
agr1 ve 1siy1 algilamalarinin da zayiflamasi nedeniyle
olgularda semptomlarmi  tam olarak belirlemede
zorluklar yasanabilir. Yashlardaki yiliksek komorbidite
orani nedeniyle yeni gelisen semptomlarin ayirt
edilememesi de s6z konusudur. Calismamizda olgularin
cogunda basvuru esnasinda oOksiiriik ve dispne gibi
semptomlar mevcut olup Kasapoglu ve arkadaslarinin
calismasi ile benzerdir (20). Bu yas grubunda artan
komorbid hastaliklar1 da diisiinecek olursak tedavi
seceneklerimiz  smirliyken  tedavi  maliyetlerimiz
artacaktir. Multiple kronik komorbiditeler, c¢oklu ilag
kullanimi, bozuk fonksiyonel durum ve tedavi
calismalarinda yeterli kanit olmamasi nedeni ile yash
olgular genglere goére daha az efektif tedavi
gormektedirler. Tedavi uygulanan olgularda ise genglere
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gore daha fazla toksisite gelistigi gorilmektedir.
Toksisiteyi azaltmak ve sagkalimi artirmak ig¢in bu
olgularin da i¢inde oldugu klinik ¢alismalara ihtiyag
bulunmaktadir (21).

4. Sonug

Bolgemizde 65 yas flistii akciger kanserli hastalarda
sigara igme oraninin yiiksek olmasi ve tam aninda
hastalarin siklikla ileri evrede olmasi iiziiciidiir. Oysaki
akciger kanseri erken evrede saptandiginda tedavi
basaris1 cok daha yiiksek olan bir hastaliktir. Ileri evrede
ise yiilksek mortalite oranlarina ek olarak tedavi
maliyetleri de artmaktadir. Tedavi se¢imi ve prognoz
tayininde performans durumu ve komorbiditeler en
onemli parametrelerdir. Bu nedenle de iilkemizde
sigarayl biraktirma kampanyalarina destek verirken
erken tani i¢in de risk guruplarini daha iyi tanmitmali ve
tarama programlarini da yayginlastirmaliy1z.
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Giris ve Amag: Giiniimiizde koroner bypass ameliyatlart hala yaygin olarak on-pump CABG ve off-pump CABG
teknigi ile yapilmaktadir. Bu retrospektif klinik ¢alismada her iki cerrahi yontemin kisa ve uzun doénem
komplikasyonlarini arastirdik.
Gerec¢ ve Yontemler: Bu calismaya 2011-2015 yillar1 arasinda klinigimizde Syntax skorlamasina gore izole tek
damar koroner arter hastaligi olan; on-pump (Grup 1) ve off-pump (Grup 2) Kkoroner arter cerrahisi gegiren toplam
43 hasta dahil edilmistir. Bu hastalarda postoperatif erken doénem komplikasyonlar ve bir yillik major advers
kardiyovaskiiler ve serebral olaylar karsilastiriimistir.
Bulgular: Her iki grup arasinda demografik verilerde istatistiksel olarak anlamli fark saptanmadi. Postoperatif
komplikasyonlar agisindan atrial fibrilasyon off-pump cerrahi yapilan grupta anlamli olarak daha az saptanmistir.
Yogun bakimda ve hastanede kalis siireleri, pndmoni, sternal enfeksiyon ve postoperatif drenaj miktarlar agisindan
anlamli farklilik saptanmamistir. Operasyon sonrasi uzun dénemde major adverse kardiyovaskiiler ve serebral olaylar
(MACCE) agisindan gruplar arasinda farklilik saptanmamustir.
Sonu¢: Sonug olarak koroner bypass cerrahisinde uygulanacak yontemin hastamin risk skorlamasina gore
belirlenmesini 6neriyoruz.

Anahtar kelimeler: Koroner cerrahi, Komplikasyon, On-pump, off-pump.

Abstract
Obijective: Today, coronary bypass surgeries are still commonly performed with on-pump CABG and off-pump
CABG techniques. In this retrospective clinical study, we investigated the short- and long-term complications of both
surgical methods.
Materials and Methods: In this study, patients with isolated single-vessel coronary artery disease according to Syntax
scoring in our clinic between 2011 and 2015. A total of 43 patients who underwent on-pump (Group 1) and off-pump
(Group 2) coronary artery surgery were included. In these patients, early postoperative complications and one-year
major adverse cardiovascular and cerebral events were compared.
Results: There were no statistically significant differences in terms of demographic values between the two groups.
In terms of postoperative complications, atrial fibrillation was found to be significantly less in the off-pump surgery
group. There was no significant difference in terms of length of stay in the intensive care unit and hospital, pneumonia,
sternal infection and the amount of postoperative drainage. There was no difference between the groups in terms of
major adverse cardiovascular and cerebral events (MACCE) in the long term after the operation.
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Conclusion: In conclusion, we suggest to determine the method to be applied in coronary bypass surgery according

to the patient's risk scoring.

Key words: Coronary surgery, Complication, On-pump, off-pump.

1. Giris

Cin’in Hubei Eyaleti Wuhan’da, 31 Aralik 2019°da,
kaynagi bilinmeyen pnomoni vakalari bildirilmeye
baglandi. 9 Ocak 2020°de Cin Hastalik Kontrol ve
Onleme Merkezi, etkenin yeni bir ciddi akut solunum
sendromu koronaviris 2 (SARS-CoV-2) oldugunu
bildirdi. SARS-CoV-2"nin neden oldugu hastalik daha
sonra Covid-19 olarak adlandirildi [1]. Diinya Saglik
Orgiiti (WHO) 11 Mart 2020’de Covid-19 salgmini
pandemi olarak kabul etti [2]. Covid-19 enfeksiyonu
geciren  hastalarda  iyilesmeyi  takiben  gesitli
semptomlarin devam ettigi goriildii. Bu semptomlardan
baglicalari; ¢abuk yorulma, nefes darligi, halsizlik, gogiis
agrisi, oksiirik, uykusuzluk, carpintt ve bas agrisidir [3].
Iyilesen hastalardaki bu tiir sikayetlerin kardiyak
tutulumla iliskili olabilecegi diisiiniilmektedir. Puntman
ve arkadaslar1 Covid-19 enfeksiyonu gegiren ve iyilesen
hastalar iizerinde yaptiklar1 kardiyak MR ¢alismasinda
%78 oraninda kardiyak tutulum gérmiislerdir [4]. Huang
ve arkadaslarinin yaptig1 ¢alismada ise bu oran % 58
olarak saptanmustir [5]. Hastalarin sikayetlerinin devam
etmesi olasi nedenleri arastirmaya yol agmistir. Bu
nedenler arasinda, kalp yetmezligi, ritim bozukluklari,
ani kardiyak o6lim, koroner akimin bozulmasi,
hipertansiyon ve uygunsuz kan basinci ve kalp hizi
cevabi sayilabilir [6]. Covid-19 enfeksiyonu gegiren ve
iyilesen hastalarda kardiyak tutulumu ve efor testine
kronotropik cevabi gézlemlemek amagli planladigimiz
calismamiz sonucunda Covid-19 ve kardiyovaskiiler
etkileri konusunda literatiire katkimiz olacagim
diistinmekteyiz.

2. Materyal ve Metot

1 Subat-1 Mayis 2021 tarihleri arasinda kardiyoloji
poliklinigine bagvuran Covid-19 enfeksiyonu gecirdigi
laboratuvar verileri ile kesinlesmis [7] c¢alisma
kriterlerine uyan hastalar alindi. Hastalar arasindan
komorbid hastaligi olmayanlar ¢alismaya dahil edildi.
Koroner arter hastaligi, kronik bobrek yetmezligi, kronik
obstriikktif —akciger hastaligi, astim, hipertiroidi,
hipotiroidi, guatr ve diger tiroid hastaliklari, daha
onceden hipertansiyon tanisi olan, diyabetes mellitusu
olan, serebrovaskiiler hastalik 6ykiisii, 18 yas alti, ileri
derecede diiskiin, ciddi kalp kapak hastaligi ve gebeligi
olanlar c¢alismaya alinmadi. Hastalarin demografik
verileri ve klinik verileri not edildi. Her hastanin
muayenesi yapilarak en az 10 dakikalik istirahatten sonra
kan basinct 6l¢limii oturur pozisyonda iken yapildi. Bes
dakika arayla yapilan ii¢ 6l¢iimiin ortalamasi klinik kan
basinci olarak kabul edildi. Calisma kriterlerine uyan ve
onam formu imzalayan hastalarin kardiyoloji rutin
degerlendirmesinde her hastaya yapildigi gibi boy, kilo
ve bel gevresi Olgiildii ve her hastaya 12- derivasyonlu
elektrokardiyografi cekildi ve sonrasinda
ekokardiyografileri ve takiben egzersiz stres testleri
(EST) yapild:.

Egzersiz stress testi: Egzersiz testi Bruce protokolu ile ve
devamli EKG 1onitorizasyonu alinda yapildi. Kan
basinci ve 12 derivasyon EKG kaydi her basamak
sonunda ve pik egzersiz sirasinda kaydedildi. Sistolik kan
basincinin 220 mmHg, diyastolik kan basincinin 120
mmHg'nin iizerine ¢ikmasi, sistolik kan ba sincinin 20
mmHg'den fazla diismesi, hedef kalp hi zina ulagilmasi,
I mm'yi gecen ST segment depresyonu olusmasi ve
hastanin tolere edememesi durumunda test sonlandirildi.
Kronotropik yetersizlik (KY), yasa gore dngdriilen kalp
hizinin %85'ine ulasilamamasi olarak tanimlandi. Kalp
hiz1 rezervi (KHR), (EST sirasindaki en yiiksek kalp hiz1
- Dinlenme halindeki kalp hiz1) formiilii kullanilarak elde
edildi. Kronotropik indeks (KI) ise, [(EST sirasindaki en
yiiksek kalp hizi - Dinlenme halindeki kalp hiz1)/((220-
yas)*0,85)] formiilii ile hesaplandi. Goniillillerim temel
medikal bilgileri olgu rapor formuna kaydedildi. Daha
sonra bu hastalarina ilk degerlendirmede rutin olarak
yapilan ekokardiyografik ol¢iimleri ve EST verileri
rapor formuna yazildi. Elde edilen veriler 2 grup arasinda
karsilastirild.

Verilerin analizi: Calismanin istatiksel analizi SPSS 21
(Statistical Package for Social Sciences) istatistik
programi kullanilarak yapildi. Temel istatistikler ile
hastalarin 6zellikleri 6zetlendi, sayisal parametrelerin
Ozetlenmesinde aritmetik ortalama,tstandart sapma;
kategorik degiskenlerde ise say1 ve yilizde degerleri
kullanildi. Karsilagtirmalarda tiim degisken gruplarinin
dagilimim tespit etmek i¢in Kolmogorov-Smirnow testi
uygulandi. Normal dagilim gosteren degiskenlerde
parametrik; carpik dagilim gosteren degiskenlerde non-
parametrik istatistiksel yontemler kullanildi. Parametrik
test olarak Student T Testi (Independent Sample T Testi)
kullanildi. Kategorik degiskenlerin karsilastinlmasinda
ise capraz tablo istatistikleri kullanildi (Ki-kare). Bunlara
ek olarak degiskenler arasindaki pozitif ya da negatif
yonlil iligkiyi arastirmak ic¢in spearman korelasyon
analizi kullanildi. Tiim analizlerde istatistiksel anlamlilik
sinirt p<0,05 olarak kabul edildi.

3. Bulgular ve Tartisma

3.1. Bulgular

Calisma grubumuz 90 hastadan olugmakta ve hastalarin
cogunlugunu kadinlar olusturmakta idi (40 [%44,4]
erkek, 50 [%55,6] kadin) ve hastalarin yaslarinin
ortalamasi 45,2 + 12,0 idi. Post-covid-19 hasta grubu
kontrol grubuna gore anlamli olarak daha yiiksek beden
kitle indeksine (BKI) sahipti. Kontrol grubu hastalari,
post-covid hasta grubuna goére daha yash idi ve sigara
icme orani daha yiiksekti ancak aradaki farklar anlaml
degildi. (p=0,117; p=0,390). Benzer sekilde sistolik kan
basinc1 (SKB), diyastolik kan basinci (DKB) ve istrahat
kalp hizlar agisindan da 2 grup arasinda anlamli fark
yoktu. Hastalarin klinik ve demografik 6zellikleri Tablo
1’de 6zetlenmistir.
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Tablo 1. Bazal klinik ve demografik 6zellikler
Post-covid (n:30) Kontrol

Post- Kontrol p value

covid (n:60)

(n:30)
Cinsiyet 14/46.7 36/60.0 0.230"
(K,%)
Yas (year) 42.7£12.5 47.6x11.1 0117
BKi (kg/m?)  30.3+4.0  28.2+32  0.027*
KH (bpm) 95.3+£15.8 = 88.2+15.5 0.087*
SKB (mmhg)  130.3£9.1 129.7+7.1 0.778*
DKB 77.5+48.3  80.6+8.4  0.164*
(mmhg)
Sigara (n,%) | 7/23.3 19/31.7 0.411"

* Chi-square test; ¥ Independent t-test, BKI:
Beden Kitle indeksi, bpm: Beat per minute, SKB:
Sistolik kan basinci, DKB: Diyastolik kan basinci,
KH: Kalp hizi, K: Kadin

Post-covid hastalarm Ki ve KHR degerleri kontrol
grubuna goére anlamli olarak daha diisik bulundu.
(p=0,013; p=0,030). Post-covid hastalarmin KY orani
kontrol grubuna gore anlamli olarak daha yiiksekti.
(p=0,012). Maksimum ve istrahat kalp hizlar
bakimindan 2 grup arasinda anlamli fark goriilmedi
(Tablo 2).

Tablo 2. Post-covid ve kontrol gruplari arasinda efor testi
sonuglarimin karsilastirilmasi

Post-covid ~ Kontrol p

(n:30) (n:60) value¥
KHR (bpm)  60.4+£19.5  71.6£19.5 @ 0.030
KI (ms) 0.74+0.19  0.85+0.13  0.013
MKH (bpm) = 155.7+13.1 159.8+15.0 0.259
IKH (bpm)  95.3+15.8  88.2+15.5  0.087
KY (n, %) 14 (46.7) 10 (16.7) 0.012

* Chi-square test, ¥ Independent t-test. HRR: Kalp
hizi rezervi, Ki: Kronotropik indeks, MKH:
Maksimum kalp hizi, IKH: Istrahat kalp hizi, KY:
Kronotropik yetersizlik, bpm: dakikadaki kalp atist
Bold values indicate statistical significance
(p<0.05)

Ekokardiyografik degerlendirme sonucu elde edilen
verilerin iki grup arasinda karsilastirmasi sonucunda, iki
grup arasinda anlaml fark goriilmedi (Tablo-3).

Tablo 3. Post-covid ve kontrol gruplari arasinda
ekokardiyografi verilerinin kargilastirmasi

Post-covid ~ Kontrol p
(n:30) (n:60) value¥
LAVI 35.4+11.5 | 37.0+10.7 0.565
(ml/m?)
LVEF (%) 62.2+2.4 63.0+2.5 0.259

LVEDD 4.31£0.50 = 4.28+0.54 0.835
(cm)

LVESD (cm) @ 2.824+0.25 | 2.75+0.26 0.305
E (cm/s) 86.6+14.0  88.4x15.2 0.633
A (cm/s) 73.2+15.7 | 69.5+15.6 0.368
LV E/A 1.23£0.30 | 1.30+0.24 0.352
DT (ms) 176.2+46.2  167.4+32.7  0.398
LV E/Em 10.5£2.8 10.6+3.7 0.903
RV (cm) 3.3240.66 | 3.53£0.60 0.212
RVET (ms)  281.8+37.3  300.5+53.5 0.122
RVIVRT 75.1£25.8  75.8+31.8 0.924
(ms)

RVMPI 0.52+0.22  0.53£0.30 0.942
TAPSE 2.25+40.36  2.28+0.24 0.739
LV Sm 8.0+1.5 7.4+1.5 0.094

¥ Independent t-test. LVEDD: Left vetricular end-
diastolic diameter, LVESD: Left vetricular end-
systolic diameter, RV: Right ventricle, LAVI: Left
atrial volume index, LVEF: Left ventricular ejection
fraction, E: Early peak of mitral inflow velocity, A:
Late peak of mitral inflow velocity, Em: Early
diastolic mitral annular velocity, Am: Late diastolic
mitral annular velocity, E/A ratio: Ratio of early (E) to
late (A) peak of mitral inflow velocity, E/Em: Ratio
of early (E) peak of mitral inflow velocity to early
(Em) diastolic mitral annular velocity, IVRT:
Isovolumic relaxation time, Sm: Peak tissular Doppler
systolic velocity DT: Deceleration time, TAPSE:
Tricuspid annular plane systolic excursion, ET:
Ejection time, MPI: Myocardial performance index.

Bold values indicate statistical significance (p<0.05)

Ki ile KHR (r=0,585, p<0,001) arasinda pozitif yonde
anlaml1 korelasyon saptanirken, K1 ile yas, BKI, cinsiyet
ve ekokardiyografik wveriler arasinda anlamli iligki
saptanmadi. Yas degiskenlerine gore diizeltilmis
korelasyon analizi sonucunda, K ve KHR iliskisi anlamli
kalmaya devam etti (r=0,736, p<0,001) (Tablo 4).
3.2.Tartisma

Calismamizin temel sonuglar1 sunlardir: (a) Covid-19
enfeksiyonu gecirip iyilesen ve c¢esitli semptomlarla
kardiyoloji klinigine bagvuran hastalarda efor testi
stirasinda hedef kalp hizina

Tablo 4. Yas, BKi ve cinsiyete gore diizeltilmemis ve
diizeltilmis KI'nin diger degiskenlerle korelasyon analizi

Bagimsiz  KI KI

degiskenl (diizenlenmis

er yas/BKl/cinsiyet)
r p r p
coefficie  value | coefficie = value
nt nt

Yas 0.226 0.082
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BKI -0.148 0.258

Cinsiyet 0.097 0.460

KHR 0.585 <0.00 @ 0.736 <0.00
1 1

LV E/EmM  0.030 0.822  0.038 0.778

LV E/A -0.227 0.082 -0.231 0.083

RV MPI 0.086 0.512  0.123 0.364

KI: Kronotropik indeks, KHR: Kalp hiz1 rezervi, BKI:
Beden kitle indeksi, LV: Left ventricle, RV: Right
ventricle, E/A ratio: Ratio of early (E) to late (A) peak
of mitral inflow velocity, E/Em: Ratio of early (E)
peak of mitral inflow velocity to early (Em) diastolic
mitral annular velocity, MP1: Myocardial performance
index

Bold values indicate statistical significance (p<0.05)

ulasma oraninin kontrol grubuna gore daha diisiik
oldugunu saptadik. (b) Bir diger efor testi verisi olan
Ki’nin covid gegirip iyilesmis hastalarda daha diisiik
oldugunu saptadik. (c) covid gecirip iyilesmis hastalarda
ekokardiyografik veriler agisindan anlamli bir degisiklik
saptamadik (d) Ki ve KHR arasinda anlamli pozitif
yonde bir iliski saptarken, Ki, yas, cinsiyet, BKI ve
ekokardiyografik veriler arasinda anlamli bir iliski
saptamadik.

Covid-19, tim otonom sinir ve kardiyovaskiiler
sistemleri etkileyebilen sistemik inflamatuar aktivasyona
neden olur [8]. SARS-CoV'nin  miyokardiyal
inflamasyona ve hasara aracilik ettigi bircok calisma ile
gosterilmistir [9,10]. Covid-19 hastaligina bagl goriilen
bu kardiyovaskiiler sistem tutulumu, diizenleyici
mekanizmalardaki bozukluk otonomik disfonksiyona
neden olarak sempatik hiperaktivasyon ve/veya vagal
bozulma ile sonuglanabilir. Kronotropik yetersizlik ve
diisiik K1 de, otonom disfonksiyonu gostergelerindendir.
Birkag calisma, Ki'nin kardiyovaskiiler morbidite ve
mortalite i¢gin yararli bir 6ngoriicli oldugunu gostermistir
[11,12]. Covid-19 ile iligkili uzun dénem etkilerden biri
olan kardiyovaskiiler otonomik disfonksiyona yogun bir
ilgi vardir ve bu konu ile ilgili ambulatuvar ritim ve
tansiyon holter verilerinin kullanildig1 bircok caligma
yapilmustir [ 13]. Bununla birlikte kalict semptomlari olan
post-covid hastalarda treadmill stres testi uygulamasi ve
K1, KY ve KHR arasinda bir iliski olup olmadig ile ilgili
literatiirde veri miktar1 smirhidir. Biz ¢alismamizda
covid-19 ggirip iyilesmis hastalara treadmill stres testi
uyguladik ve bu hastalar arasinda kronotropik yetersizlik
oranmin daha yiiksek ve Ki’nin daha diisiik oldugunu
gordiik. Ayn1 zamanda K1 ile KHR arasinda anlamli iliski
gordiik. Oztiirk ve arkadaslari yaptiklari ¢alismada bizim
calismaniza benzer sekilde Ki ve KHR arasinda pozitif
yonde anlaml iligki buldular [14]. Bir bagka caligmada
Jae ve arkadaslari, orta yash insanlarda diisiik
kronotropik indeksin iskemik inme riskini arttirdigini
One siirdiiler [15].

Covid-19 enfeksiyonunun RV’yi direkt ya da dolayli
yoldan etkiledigi ve akcigerde akut ve kronik
degisiklikler olusturduguna dair literatiirde birgok
calisma bulunmaktadir [16]. RV’nin boyutundaki ve

fonsiyonundaki bu degisimlerin sistemik inflamatuvar
cevabin bir sonucu oldugu disiiniilmektedir. Biz
calismamizda, Covid-19 gegirip iyilesmis hastalarda LV
ve RV boyutlar ve sistolik ve diyastolik fonksiyonlari
agisindan anormallik saptamadik.

4.Sonug
Calismamizda Covid-19 ge¢irmis ve iyilesmis hastalarda
kardiyovaskiiler =~ otonomik  disfonksiyonun  birer

gostergesi olan Ki, KHR ve KY parametrelerinde
anormallik gordiik. Covid-19 hastaliginin uzun etkilerini
yasayan hastalarda otonomik disfonksiyon ortak bir
sorun olabilir. Bu parametreler, Covid-19'dan sonra
kalic1 semptomlar1 olan hastalar igin terapotik hedefler
olabilir ve genis c¢apli, uzun vadeli calismalar ile
desteklenirse ayni zamanda kullanish prognostik
belirtecler olark kullanilabilirler.
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Giris ve Amag: Gastrointestinal kanserler arasinda siklikla goriilen kolorektal kanser, diinya genelinde mortalite ve
morbiditenin en onemli nedenlerinden biridir. Bu ¢alismada kolorektal kanserde RYBP ve MDM2 genlerinin
ekspresyon diizeylerini arastirmayi amagladik. Ayrica kolorektal kanserde RYBP ve MDM2 ekspresyonlari arasindaki
olasi1 korelasyonu ve bu genlerin ekspresyonu ile kolorektal kanserli hastalarin klinikopatolojik 6zellikleri arasindaki
iligkiyi inceledik.
Gere¢ ve Yontemler: Bu calismada, cerrahi operasyon sonucunda 43 kolorektal kanserli hastanin timorlii
kolon/rektum dokular1 ve komsu saglikli dokular1 toplandi. RYBP ve MDM2 mRNA ekspresyonlar1 Real-Time PCR
kullanilarak incelendi.
Bulgular: Calismanin sonucunda timorlii dokularda normal dokulara kiyasla hem RYBP hem de MDM2
ekspresyonlarinda azalig goriildii fakat bu azalis istatistiksel agidan anlamli degildi (sirasiyla p=0.673 ve p=0.721).
Ayrica kolorektal kanserde RYBP ve MDM2 mRNA ekspresyonlar arasinda korelasyon bulunmazken, bu genlerin
ekspresyonlart ile klinikopatolojik veriler arasinda istatistiksel olarak anlamli bir iliski saptanmadi (p>0.05).
Sonugc: Sonug olarak, RYBP ve MDM2 ekspresyonlarinin kolorektal kanser ile iliskili olmadig sdylenebilir, ancak bu
calismadan elde edilen sonuglar dogrulamak i¢in daha bilyiikk 6rneklem gruplari ile yapilacak calismalara ihtiyag
vardir.

Anahtar Kelimeler: Gen ekspresyonu, Kolorektal kanser, MDM2, RYBP, Real-Time PCR.

Abstract
Obijective: Colorectal cancer, frequently seen among gastrointestinal cancers, is one of the major causes in mortality
and morbidity worldwide. In this study, we aimed to investigate the expression levels of RYBP and MDM2 genes in
colorectal cancer. We further examined the possible correlation between RYBP and MDM2 expressions in colorectal
cancer and the relationship between the expression of these genes and the clinicopathological features of patients with
colorectal cancer.
Materials and Methods: In this study, fresh tumor colon/rectum tissues and the adjacent healthy tissues collected
from 43 patients with colorectal cancer during a surgical operation. RYBP and MDM2 mRNA expressions were
examined using Real-Time PCR.
Results: In this study results showed that the expression levels of both RYBP and MDM2 were decreased in tumor
tissues compared to normal tissues with colorectal cancer patients, but these decreases were not statistically significant
(p=0.673 and p=0.721, respectively). Moreover, while there was no correlation between RYBP and MDM2 mRNA
expressions in colorectal cancer, no statistically significant relationship was found between the expressions of these
genes and clinicopathological data (p>0.05).
Conclusion: Consequently, it can be said that RYBP and MDM2 expressions are not related to colorectal cancer,
however, future studies with larger sample groups are needed to validate the results obtained from this study.



Keywords: Colorectal cancer, Gene expression, MDM2, RYBP, Real-Time PCR

1. Introduction

Cancer has been among the most vital health concerns in
the world. According to GLOBOCAN data in 2020, there
are an estimated 19.3 million cancer cases worldwide,
and 10% of these cases are colorectal cancer. Colorectal
cancer is the second leading cause of cancer-related
deaths (9.4% of a total of 9.9 million cancer-related
deaths) [1]. It is also the third most common cancer in
both men and women in our country [2]. Moreover, its
prevalence is 3-4 times more common in developed
countries compared to developing countries. Ageing,
unhealthy diet, smoking, alcohol use, and a lifestyle
without physical exercise significantly increase the risk
of colorectal cancer [1-3].

Evolutionarily conserved Polycomb group (PcG)
proteins have similar sequences preserved from plants to
mammals, and are the enzyme groups that
transcriptionally suppress the modification of chromatin.
They have very critical roles in maintaining the balance
between differentiation and growth during the normal
development process of living things. These proteins in
fact play also an important role in many biological events
including regeneration, differentiation and cancer via
inactivating their target genes transcriptionally during the
cell division throughout development [4-6]. Ring 1 and
YY1-binding protein (RYBP) is a member of polycomb
proteins which has a transcriptional suppressive function.
RYBP prevents uncontrolled proliferation of malignant
cells by suppressing the activity of some specific
transcription factors such as YY1, GABPB1 and E2F6
[5]. Several studies have reported that RYBP expression
increases or decreases in different cancer types including
cervical, prostate, hepatocellular and esophageal
squamous cell cancers [7-10].

The Mouse double minute 2 (MDM2) gene contains 11
exons on chromosome 12q14.3-15 and was first
discovered in mouse fibroblast cells, and it was identified
as oncogene [11,12]. The MDM2 gene includes various
protected functional domains providing it an oncogenic
feature. It plays a vital role in the control point of the cell
cycle which regulates the functions of p53 stopping the
cell division when DNA is damaged. In normal cells, p53
and MDM2 are synthesized in a balanced way, and
MDM2 acts as the negative regulator of p53. The
increase in the expression of MDM2 decreases the
protein level of p53 and thereby reducing the function of
p53. The decrease in p53 protein level increases cancer
risk through increasing tumor formation and progression
[11,13,14]. MDM2 further affects other mechanisms in
the tumor formation process independently from
regulating the level of p53. Such mechanisms include
proteosomal degradation and ubiquitination of proteins
involved in tumor suppression, genomic instability, and
the stability of mRNA molecules that are effective in
tumor formation by genomic instability and DNA
damage, and encode metastatic properties [15]. Several
studies showed the high expression of MDMZ2 in various
human tumors including osteosarcoma, acute
lymphoblastic leukemia, melanoma, breast, lung, and

ovarian cancers, and the low MDM2 expression in
primary tumors of childhood neuroblastoma, bladder
cancer, and head and neck squamous cell carcinoma [16-
23].

Chen et al. [13] previously reported that RYBP was
bound to MDM2 in different mammalian cell lines which
causes an alteration in the conformation of MDM2. They
further showed that the interaction between MDM2 and
p53 changed and the ubiquitination and degradation of
p53 were prevented as a result of such alteration.
Motivated from this, we aimed to assess both MDM2 and
RYBP gene expression levels in colorectal cancer and
whether there is an association between the expressions
of these genes. We also aimed to determine the possible
relationship between MDM2 and RYBP expressions and
clinical and pathological data of patients with colorectal
cancer.

2. Materials and methods

2.1. Tissue samples

This study was approved by the Local Ethics Committee
of Gaziantep University, Turkey in accordance with the
Helsinki Declaration (No: 2017/77). After obtaining a
signed consent form, we collected fresh tumor and
adjacent healthy tissues (as a control group) from a total
of 43 colorectal cancer patients that did not receive
radiotherapy and chemotherapy from General Surgery
Department of Gaziantep University, Turkey. Tissue
samples taken from patients were stored in RNA Later
solution (Thermo Fisher Scientific) at -80°C until RNA
isolation. The average age of patients, of which 14 of
them were women and 29 were men, was 53.65 + 0.26.
The demographic and clinical findings of the patients are
shown in Table 1.

2.2. Total RNA isolation from the fresh tissues

Total RNA isolation was performed by using PureLink
RNA Mini Kit (Thermo Fisher Scientific, catalog no:
12183018A) following the manufacturer's instructions.
Concentrations and purities of the isolated RNA samples
were measured with Nanodrop Spectrophotometer.

2.3. cDNA synthesis

cDNA synthesis was performed by using the High-
Capacity cDNA Reverse Transcription Kit (Thermo
Fisher Scientific, catalog no. 4368814) by the Reverse
Transcriptase PCR method. Reverse transcription of
RNA was performed in a final volume of 20 pL. mixed
solution containing 2 pl. 10X RT buffer, 0.8 uL 25X
dNTP Mix (100 mM), 2 uLL 10X RT Random primary, 1
pL Reverse transcriptase (50U / pL), 1 pL RNase
inhibitor, 10 uL RNA (30 ng/ pL) and 3.2 pL Nuclease-
free water with following conditions: 10 min at 25°C, 120
min at 37°C, and 5 min at 85°C.

2.4. Quantitative-Real Time Polymerase Chain Reaction
(QRT-PCR)

Real-Time PCR is method of choice for quantitative
analysis of nucleic acids. The general steps performed
during a Real-Time PCR experiment are RNA isolation,
cDNA synthesis, and Real-Time PCR [24]. We
performed Real-Time PCR by using the Tag Man Primer
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Table 1. The demographic and clinical findings of
colorectal cancer patients

Characteristics Number of Patients (%)
Tissue type
Colon 17 (39.9)
Rectum 26 (60.5)
Age groups
(years)
50> age 26 (60.5)
<50 age 17 (39.5)
Gender
Female 14 (32.6)
Male 29 (67.4)
Smoking status
Yes 16 (37.2)
No 27 (62.8)
Alcohol status
Yes 0(0)
No 43 (100)
Metastasis
Yes 10 (23.3)
No 33 (76.7)
THN Stage 23 (53.5)
Y, 20 (46.5)
Lymph node
involvement
Yes 19 (44.2)
No 24 (55.8)

Probe (Thermo Fisher Scientific) to determine the
expression levels of RYBP, MDM2 and Glyceraldehyde
3-phosphate dehydrogenase (GAPDH) (as Housekeeping
gene) genes.

The reaction mixture of 20 pL contained 1 pL of 20X Taq
Man Gene Expression Assay, 10 uL 2X Taq Man Gene
Expression Master Mix (Thermo Fisher Scientific,
catalog no. 4369016), 2 pL. cDNA, and 7 uL. RNase-free
water. The following reaction protocol was performed:
50°C for 2 min, 95°C for 10 min, 40 cycles of 95°C for
15 sec, and 60 ° C for 1 min. The experiment was
performed in duplicate, and 2722t was used to determine
the expression levels of RYBP and MDM2 genes [25].
Finally, the expression levels in tumor tissues were
compared to expression levels in normal tissues. The
expression level with a 2722 value greater than 1 were
grouped as high expression level while those less than 1
grouped as low expression level [26].

2.5, Statistical analysis

All the statistical analyzes were performed by using
SPSS for Windows 22.0 version. Following the
calculation of the ACt values, which determine RYBP and
MDM2 expression levels, paired t test was used to
compare between ACt values in tumor and normal
tissues. Results were reported as mean = SD, and the
relationships between expression levels and clinical and
pathological data were determined through chi-square

analysis. The correlation between RYBP and MDM?2
expression levels was examined with Spearman
correlation test. The p value less than 0.05 was
considered statistically significant.

3. Results and Discussion

3.1. Results

In this study, in a total of 43 patients with colorectal
cancer, expression levels of RYBP and MDM2 were
determined using Real-Time PCR in tumor tissues
compared to adjacent healthy tissues counterparts and the
values of ACt (means = SD) were 3.84 + 2.70 and 3.36
+ 2.16 in tumor tissues, and 3.60 + 2.56 and 3.20 +1.79
in normal tissues, respectively. It was observed that the
expression levels of both RYBP and MDM2 decreased in
tumor tissues compared to normal tissues, but the
difference was not statistically significant (p = 0.673 and
p = 0.721, respectively) (Figure 1). When all the 244
values of 43 patients were examined together, we showed
that 53.4% decrease in the expression of RYBP gene and
51.2% decrease in the expression of MDM2 gene in
tumor tissues compared to normal tissues.
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Figure 1. Expressions of RYBP (A) and MDM2 (B) in normal and
tumor tissue samples of colorectal cancer patients

We further found that there were no statistical
relationships between both RYBP and MDM2 expression
levels and clinical and pathological data of the patients
(Table 2). Moreover, no correlation was found between
the expression levels of RYBP and MDM2 genes (r =
0.159, p = 0.308) (Figure 2).
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Figure 2. Correlation between RYBP and MDM? expressions in colorectal cancer.

FC, fold change
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Table 2. Association between the expression levels of RYBP and MDM2 and clinicopathological features of

patients with colorectal cancer

Clinicopathological paramaters MDM2 expression RYBP expression
Low High p value Low High p value

Age (years) <50 8 9 0.663 8 9 0.494
>50 14 12 15 11

Sex Female 6 8 0.449 8 6 0.739
Male 16 13 15 14

Tissue type Colon 14 12 0.663 14 12 0.233
Rectum 8 9 9 8

Smoking status + 9 7 0.607 6 10 0.106
- 13 14 17 10

Metastatis status + 18 15 0.420 4 6 0.473
R 4 6 19 14

TNM Stage I-11 13 10 0.541 14 9 0.298
"n-1v 9 11 9 11

Lymphatic invasion + 12 12 0.864 12 7 0.258
- 10 9 11 13

3.2. Discussion

It has been widely known that various factors such as
both genetic and environmental lead to the high incidence
of colorectal cancer worldwide. However, there have
been still many unidentified factors causing in colorectal
cancer, in which numerous genetic parameters affect its
occurrence. Motivated from this, the expression levels of
RYBP and MDM2 genes in colorectal cancer and whether
there was any correlation between these two genes were
investigated in this study. RYBP, the member of the PcG
family, has been known to play a transcriptional
suppressive role in embryonic development, apoptosis,
and cancer formation. Therefore, RYBP expression levels
have been studied in various cancer types and the
findings of previous studies suggest RYBP functions
differently in different type of cancers. In our study, the
expression of RYBP decreased in 53.4% of tumor tissues
compared to normal tissues, although this decrease was
not statistically significant. As a result of the deletion on
chromosome 3p, where the RYBP gene is located,
decreased RYBP expression was reported in cervical and
prostate cancers [7-8]. Similarly, in the previous study on
the patients with hepatocellular carcinoma, it was found
that high expression of RYBP inhibited the growth,
migration and apoptosis of tumor cells [5]. In addition, in
another research, it was shown that RYBP was
downregulated in esophageal squamous cell carcinoma
[10]. Zhu et al. [9] showed that RYBP expression level
was low in hepatocellular carcinoma (HCC) and more

importantly there was a relationship between negative
expression of RYBP and poor prognosis of HCC patients.
The findings of all aforementioned studies was suggested
that RYBP has a tumor suppressor role. Contrary to these
data, it was revealed that RYBP expression increased in
acute leukemia, oligodendroglia tumors and pituitary
adenoma, and RYBP functioned as an oncogene [6, 27].
On the other hand, it was reported that KLF4 and SP1,
which are among the transcription factors, played an
important role in the regulation of RYBP levels in
hepatocellular cancer. The same study showed that the
different levels of expression of RYBP in various
pathological conditions might be due to the fact that the
KLF4 and SP1 bhinding sites act as repressors and
activators, respectively [28].

In addition, some studies have shown that microRNAs
have an effect on the expression level of RYBP. However,
miR-29, miR-1 and miR-206 were found to be effective
in decreased RYBP expression in melanoma [29].
Therefore, in future studies, determination of the
functions of transcription factors that bind to the RYBP
promoter and microRNAs that play a role in RYBP
expression in colorectal cancer may be critical data to
reveal the relationship between colorectal cancer and
RYBP expression. Additionally, the difference between
the results of our study and previous studies may be due
to the formation of undetermined RYBP isoforms and the
differential synthesis of RYBP by the alternative splicing
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mechanism. When considering the role of RYBP in the
cell, RYBP may perhaps act as a tumor suppressor in
colorectal cancer, as our findings suggest.

MDM2, defined as an oncogene, can function as
dependent on p53 or independently [14]. Our study
revealed that MDM2 mRNA expression was decreased in
51.2% of tumor tissues compared to normal tissues.
Similar to the finding herein, a previous study,
investigated p53, MDM2 and pl4ARF pathways in
colorectal cancer, reported that expression of MDM2 was
decreased in 55% of tumor samples [30]. Furthermore,
some studies published that MDM2 expression was
decreased in head and neck squamous cell carcinoma,
primary tumors of childhood neuroblastoma and bladder
cancer [21-23]. Contrary to these findings, various
previous research also showed that there was a
relationship between high expression of MDM2 and
melanoma, lung, breast, and ovarian cancers [17-20].

In fact, MDM2 has over 70 different splice variants which
have different roles in oncogenesis. Some of these
variants have been known to be associated with cancer
[31-33]. In tumor formation, some of these variants have
an initiator role, while the other is suppressive [33].
Based on this information, it is also important to
determine which MDM2 isoform is present when
reaching a clear decision regarding the expression of the
MDM2 gene in colorectal cancer. In a previous research,
it has been also reported some mutations and
polymorphisms in the MDM2 gene. However, the effects
of these genetic differences on MDM2 expression have
not been clearly demonstrated yet [31]. In addition, the
presence of MDMZ2 transcripts without a p53 binding site
was demonstrated in some tumor types. As commonly
known, MDM2 proteins of different sizes can be formed
as a result of proteolytic cut, alternative splicing or post-
transcriptional modifications. More importantly, among
these, the shorter MDM2 proteins were previously
reported to increase tumor suppressor activity of p53
[34]. Therefore, future studies aiming to determine
alternative splice models of this gene and also to
investigate protein expression levels are still required in
determining the exact role of MDM2 in colorectal cancer.
In this study, we did not observe significant relationship
between clinicopathological findings of patients and
RYBP and MDM2 expressions. However, previous
studies have reported positive or negative correlations
between MDM2, RYBP expressions and the several
clinical findings such as the stage, size, invasion and
metastasis of the tumor in different types of cancer [9, 22,
23, 30, 35].

While we did not find correlation between RYBP and
MDM2 mRNA expressions in colorectal cancer, it was
shown that these two proteins were involved in the p53
pathway by interacting with each other in the U20S,
A549, HCT116 and PC3 cell lines. [13].

4. Conclusion

Taking all into consideration, we showed a decrease
in both gene expression levels in tumor tissues,
especially in RYBP, compared to adjacent healthy
tissues, but these decreases did not reach a
statistically significant level. Therefore, more detailed
future studies are still needed to detect the protein
levels of genes with larger sample numbers in order
to more clearly determine the roles of these two genes,

their importance on clinopathological findings, and
their relationships with each other in colorectal
cancer.
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Giris ve Amac: Atriyal fibrilasyon (AF) kardiyovaskiiler kaynakli ritim bozukluklar icinde en sik goriilenidir. Renin
angiotensin sistemi (RAS)’nin AF patofizyolojisinde 6nemli bir role sahip oldugu ileri siiriilmektedir. Yapilan
calismalarda, ACE gen polimorfizmi ile AF arasinda bir iliski oldugu belirtilmistir. Bu c¢alismada, bizim
toplumumuzda ACE gen polimorfizmi ile AF arasindaki iliskiyi inceledik.
Gere¢ ve Yontemler: Bu polimorfizmin analizi 97 hasta ve 83 saglikli kontrolde gergeklestirildi. Bu analiz i¢in
Polimeraz zincir reaksiyonu ve kisitlayict enzim kesimi kullanildi.
Bulgular: Hasta ve kontrol grubunda ACE II, ID ve DD genotip dagilimlart sirasiyla, II: % 17.5, ID: %42.3, DD:
%40.2; 11: % 27.7, ID: % 48.2, DD: %24.1 olarak bulunmustur. ACE I ve D alel frekanslar ise hasta grubunda I:
0.386, D: 0.614 iken kontrol grubunda I: 0.518, D: 0.482 olarak tespit edilmis olup hasta ve kontrol gruplari arasinda
anlaml bir iliski oldugu saptanmigtir (X?= 5.98 ve p=0.050).
Sonugc: Bu ¢alismada, bizim toplumumuzda, ACE genindeki I/D polimorfizmi ile AF arasinda istatiksel olarak anlaml
bir iligki oldugu saptanmistir.

Anahtar Kelimeler: Anjiotensin Konverting Enzim, Atriyal Fibrilasyon, Gen, Polimorfizm

Abstract
Obijective: Atrial fibrillation (AF) is the most common cardiovascular arrhythmia. It has been suggested that the renin-
angiotensin system (RAS) has an important role in the pathophysiology of AF. Studies have shown that there is a
relationship between ACE gene polymorphism and AF. In this study, we examined the relationship between ACE
gene polymorphism and AF in our population.
Materials and Methods: We have examined this polymorphism in 97 patients and 83 controls. Polymerase chain
reaction (PCR) and restriction fragment length polymorphism were used to analyse gene polymorphisms.
Results: ACE Il, ID and DD genotype distributions in the patient and control groups, respectively, were 11: 17.5%,
ID: 42.3%, DD: 40.2%; Il: 27.7%, 1D: 48.2%, DD: 24.1%. ACE | and D allele frequencies were determined as I:
0.386, D: 0.614 in the patient group, while I: 0.518, D: 0.482 in the control group, and a significant correlation was
found between the patient and control groups (X2 = 5.98 and p=0.050).
Conclusion: In this study, we found that the polymorphisms of ACE I/D gene polymorphism was associated with
AF in our population.

Keywords: Angiotensin converting enzyme, Atrial fibrillation, Gene, Polymorphism.
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1.Giris

Atriyal fibrilasyon kardiyovaskiiler kaynakli ritim
bozukluklari i¢inde en sik goriilenidir. Bazi sekonder
nedenlere bagli olarak ortaya c¢ikmasimin yani sira
belirgin bir sekonder neden olmaksizin da ortaya
¢ikabilmektedir. Kronik kalp yetmezligi, hipertansiyon,
valviller kalp hastaligt gibi nedenler AF’ye
predispozisyon yaratmaktadir. Ancak bu risk faktorlerine
sahip hastalarin sadece bir kisminda AF gelismektedir.
AF gelisen bu hasta grubunda genetik predispozisyon
olup olmadig1 hala tartigsmali bir konudur.

Bir endokrin sistem olan renin-anjiotensin sistemi (RAS)
dolasimsal hemostazis’i diizenlemede 6nemlidir. Renin,
anjiotensinojen’i  (AGT) parcalayarak, non-presor
dekapeptit anjiotensin I’i (Ang I) olusturur. Anjiotensin
I-doniistiiriicii enzimi (ACE)’nin gdrevi anjiotensin I’i
anjiotensin II’ye ¢evirmek ve vazodilator bradikinin ve
tasikininleri inaktive etmektir. Anjiotensin II de
aldosteron salinimini uyarip su ve sodyum tutulusunu
arttirarak kan voliimii ve basincini arttirir. Diisiik ACE
aktivitesi anjiotensin II’ye doniisiim oranini kisitlarken
yiiksek ACE aktivitesi tam tersine neden olur. ACE
inhibisyonu, iskelet kasina glikoz alimini, kas glikojen
deposunun  artmasmi  ve  glikolitik  enzimlerin
adaptasyonunu arttirabilir. Anjiotensin II’in yiiksek
seviyelerde olmasi vazokonstriksiyon nedeniyle doku
kanlanmasim ve mitokondriyal etkinligini azaltir ve
glikoz oksidasyonunu artirir. Bunun tersine diisiik
anjiotensin Il seviyeleri fazla vazokonstriksiyon
yaratmaz. Diger taraftan dolasimda ACE aktivitesi
diisikkse  kininler endotelial nitrik oksit salinimini
arttirarak ~ vazodilatasyonu  tetikler ~ve  doku
oksijenizasyonu yiiksek olur. Bu durumda ACE aktivitesi
ile AF gelisimi arasinda bir iliski olabilecegi akla

gelmektedir.  Son yillarda o6zellikle ACE gen
polimorfizmlerinin, AF ile iliskili oldugu iddia
edilmektedir.

Bu ¢aligmada tilkemizdeki AF’si olan hastalarda ACE
genindeki I/D polimorfizminin roliinii incelemek ve bu
konudaki bilgi birikimine katkida bulunmak amagland.

Genel Bilgiler

Atriyal fibrilasyon (AF) klinik pratikte en sik rastlanan
aritmidir. Giderek artan bir insidansa ve prevalansa sahip
olan atriyal fibrilasyon 6nemli bir morbidite ve mortalite
nedenidir (1). AF tromboembolik inme riskini 2,1-5 kat
arttirmaktadir  (2-4). Erkek cinsiyet, yashlik,
hipertansiyon (HT), diyabet, sigara, valviiler kalp
hastaliklari, miyokard infarktlisii ve sol ventrikiil
hipertrofisi AF gelisiminde etkili oldugu bilinen
bagimsiz risk faktorleridir (5-6). Ancak atriyumdaki
yapisal yeniden sekillenmenin molekiiler temelleri ve
gen polimorfizmlerinin AF gelisimindeki etkileri halen
aragtirilmaktadir.

Renin  anjiyotensin  sistemi  (RAS)  memeli
organizmalardaki kan basincinin  diizenlenmesinde
merkezi bir role sahiptir. Renin ilk defa 1890 yilinda
tanimlanmis fakat detayli arastirmalar 1970 yillinda
baslamistir. Plazma ACE diizeylerinin belirlenmesinde
ACE geninin 6nemi biiyliktiir ve kontrolii vardir. ACE
geni, 17. kromozomda (17q23) yer alan 21 kilobaz’lik,

26 ekzon ve 25 intron’dan olusan bir gendir. ACE
geninin sik goriilen bir mutasyonu, 287 baz ¢ift’lik bir
insersiyon/delesyon polimorfizmidir. Bu polimorfizmin
DD, ID ve II alelleri bulunmaktadir. ACE geninin 16.
intronunda, serum ACE seviyelerinde onemli
degisimlere neden olan 287-bp fragmaninin varhigr -
insertion (I alel) ve yoklugu - deletion (D alel)
polimorfizmini olusturur. (7)

Serumda (7) ve dokuda (8) en yiiksek ACE seviyelerine
ACE geni D alel homozigozlu (DD genotipli) kisilerde
rastlanirken, en diisilk ACE geni I alel homozigozlularda
(11 genctiplilerde) goriilmiistiir. ACE gen polimorfizmi
hipertansiyon (9), konjestif kalp yetmezligi (10), koroner
arter hastalig1 (11) ve kardiyomiyopati (12) gibi pek ¢cok
kardiyovaskiiler hastalik ile iligkili bulunmustur. AF’1i
hastalarin atriyumlarinda saptanan artmis ACE aktivitesi
de renin anjiotensin sisteminin (RAS) AF gelisiminde
etkili olabilecegini diisiindiirmektedir (13)

2. Materyal ve Metot

Calismaya hemodinamik olarak stabil olan 97 ailesel
olmayan AF’li hasta ile AF &ykiisii ve giincel olarak
AF’si olmayan 83 saglikl birey (kontrol grubu) dahil
edildi. Tim hastalann 12 derivasyonlu EKG,
teleradyografi, rutin kan tetkikleri, tiroid fonksiyon
testleri ve transtorasik ekokardiyografileri yapild.
Dislama kriterleri tirotoksikoz, kronik obstriiktif akciger
hastaligi, cerrahi ve akut medikal hastaliklar olarak
belirlendi.

Calismaya katilan biitiin bireylerin yazili onaylari alindi.
Arteriyal hipertansiyon kriteri olarak, birden c¢ok
Olgiimde sistolik basing >140mmHg ve/veya diastolik
basing >90mmHg bulunmasi alindi. Biitiin hastalar,
diabetes mellitus (DM), HT, hiperkolesterolemi ve sigara
gibi koroner risk faktorleri agisindan degerlendirildi.
Trigliserit, total kolesterol, HDL ve LDL Kkolesterol
degerleri klasik biyokimyasal metodlarla elde edildi.
Diabet Oykiisii olanlar ya da bazal glukoz degeri
>126mg/dl  olanlar  diabetes  mellitus  olarak
degerlendirildi. Kontrol grubu iiyelerinin tiimiinde kan
basinglar1 140/90 mm Hg basincin altindaydi. Onaylar
alman hastalarin ve Kkontrollerin vendz kanlarn
K2EDTA’l1 tiiplere toplandi ve DNA izolasyonlari
yapilincaya kadar -20°C’de saklandi. Tiim molekiiler
analizler Molekiiler Tip Arastirma laboratuarinda
yapild1.

Hastalardan EDTA’l1 tiipe alinan 1ml periferik kandan
200ul alinarak genomik DNA elde edilmistir. Bu amacla
tuzsuz DNA ekstraksiyon yontemi kullanilmistir. Bu
yontem igin Nucleospin DNA izolasyon kiti
kullanilmigtir. Ekstraksiyon islemleri kit prospektiistine
gore yapilmistir. ACE gen polimorfizmi PCR yontemi
ile belirlendi (14) (Rigat et al, 1992). PCR
reaksiyonunda yer alan biitiin bilesenler (PCR tamponu,
dNTP, Primerler, Tag DNA Polimeraz) ve PCR siklus

sicaklik  profilleri tek tek  kontrol edilerek
standardizasyonlar1 yapildi ve asagidaki primerler
kullanildr (15)

FORWARD: 5’-

CTGGAGACCACTCCCATCCTTTCT-3’
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REVERSE : 5’-
ATGTGGCCATCACATTCGTCAGAT-3’

Her bir DD genotipi, insersiyon sekansina spesifik primer
kullanarak ikinci bir PCR analizi ile dogrulandi
(Shanmugam et al., 1993). PCR iiriinleri, jele yiiklendi.
Ultraviole’de belirlenen baz giftleri degerlendirildi.
Istatistiksel Yontem

Istatistiksel incelemeler SPSS 15.0 siiriimii kullanilarak
gergeklestirildi. Degiskenler, ortalama + SD olarak ifade
edildi. P degeri < 0.05 olanlar anlamli olarak
degerlendirildi. Genotip dagilimi  ve Univaryans
analizler, X2 testi ile belirlendi.

3. Bulgular ve Tartisma

3.1. Bulgular

Bu c¢alismada 97 AF hastasinda ACE I/D gen
polimorfizminin etkisi analiz edilmistir. Hastalarin %
55,7’sini kadmnlar, % 44,3’inii ise erkekler
olusturmaktadir. 83 kisiden olusan kontrol grubunda %
56.3 oraminda kadin, % 43.7 oraminda ise erkek
bulunmaktadir (Tablo 1). Hasta ve kontrol grubunda
ACE I, ID ve DD genotip dagilimlar sirasiyla, 1I: %
17.5, ID: %42.3, DD: %40.2; 11: % 27.7, 1D: % 48.2, DD:
%24.1 olarak bulunmustur. ACE I ve D alel frekanslari
ise hasta grubunda I: 0.386, D: 0.614 iken kontrol
grubunda I: 0.518, D: 0.482 olarak tespit edilmistir.
Yapilan istatiksel analizde hasta ve kontrol gruplar
arasinda anlaml bir iliski oldugu saptanmustir (X2 = 5.98
ve p=0.050) (Tablo 2).

Tablo 1. Hasta ve kontrol grubunun demografik ve klinik
ozellikleri

Hasta Kontrol p
(n=97) (n=83)
Yas (yil/£S.D) = 58.3+3.2 44.6+1.4
Erkek/Kadin 43/54 32/51
Sigara (=5 17 (43.6%) 25 (30%) 0.05
sigara/giin)
Hipertansiyon = 64 (66%) 14 (17%) 0.001
Diyabet 24 (24.7%) 3 (4%) 0.0001
Dislipidemi 30 (48.4%) 18 (21.6%) 0.001
SA 52 - 0.0001
(53.6.%)
SVDSC 9 (9.3%) - 0.001
>5.6cm
SVSSC >4cm | 15 (15.5%) @ - 0.001

SA: Sol atriyum; SVDSC: Sol ventrikiil diyastol sonu
capt; SVSSC: Sol ventrikiil sistol sonu ¢apt

3.2. Tartisma

Bilgimize gore bu calisma Tiirkiye’de AF ile ACE I/D
gen polimorfizmi iligkisini inceleyen ilk ¢alismadir. Bu
calismada ACE genindeki I/D polimorfizmi ile AF
arasinda istatiksel olarak anlamli bir iliski oldugu
saptanmigtir. RAS, dolagimsal homeostazis’i kontrol
etmede Onemli bir endokrin sistemdir (16) (Kem and
Brown, 1990). Renin, anjiotensinojen’i (AGT)
pargalayarak, non-presor dekapeptit anjiotensin I’i (Ang
I) olusturur.

Tablo 2. Kontrol ve hasta grubunda ACE 1I/D genotip ve
alel frekansi dagilimi

Hasta  Kontrol
(n=97) (n=83)

1.ACE I/D X?=5.98
p=0.050

I 17(%17.5) 23 (% 27.7)

ID 41(%42.3) 40 (% 48.2)

DD 39(% 0.2)  20(% 24.1)

Alel frekans1  0.386/0.6 = 0.518/0.48

I/ID 14 2

Daha sonra Ang I, dolagimda veya dokularda bir integral
membran proteini olarak bulunan ACE’nin (17-18)
etkisiyle oktapeptit anjiotensin II’ye (Ang II) gevrilir.
ACE aktivitesinin ve dolayistyla Ang II seviyelerinin
artmasi, farkli mekanizmalarla elektrofizyolojik
degisikliklere neden olabilir. Ang II, ekstraselliiler
protein kinazlar aracilig ile fibroblast proliferasyonu ve
farklilagsmasini indiikler. Bu durum, AF
patofizyolojisinde nemli bir substrat oldugu diisiiniilen
yaygin interstisyel fibrozis ve ekstraselliller matrikste
protein birikimine yol agar.

Deneysel ve klinik c¢aligmalarla da, ACE I/D
polimorfizminin interstisyel fibrozis iizerinde etkili
oldugu gosterilmistir. Ozellikle genetik bir rat
modelinde, farkli ACE I/D genotipleri ile kardiyak
fibrozisin farkl gelisim evreleri arsinda bir iliski oldugu
bulunmustur. ACE DD genotipli olup yiiksek plazma
ACE diizeyine sahip olan ratlarda, diisiik plazma ACE
diizeyine sahip ratlara kiyasla, daha fazla miktarda
kollajen I ve fibronektin birikimi saptanmistir (19). ACE
DD genotipine sahip tedavi edilmemis esansiyel
hipertansiyonu olan hastalarda, bir miyokardiyal fibrozis
belirteci olan serum prokollajen tip I’in karboksi-
terminal propeptidin (PICP) daha yiiksek diizeylerde
saptanmis olmast da ACE DD genotipinin insanlarda
miyokardiyal fibrozis ile iliskisini desteklemektedir
(20).

Yamashita ve ark.larn 77 AF hastas1 ve 83 kontrol
iizerinde 1997 yilinda Japonya’da yaptiklart bir
calismada, ACE I/D gen polimorfizmi ile AF arasinda
herhangi korelasyon saptamamislardir (21). ACE I/D gen
polimorfizmi ile endoteliyal nitrik oksit sentaz T-786C,
G894T ve 4a/b gen polimorfizmlerinin persistan AF ile
iligkisini arastirdiklari galismalarinda Gensini ve ark.lari,
ACE 1I/D polimorfizminin AF patogenezine etkili
olabilecegini bildirmislerdir. Tayvan’da Tsai ve ark.lari
tarafindan yapilan diger bir ¢alismada ise RAS gen
polimorfizmleri ile ailesel olmayan AF arasinda anlamli
bir iliski olabilecegi gosterilmistir (22). Bir diger
calismada Fatini ve ark.lart ACE I/D polimorfizminin,
AF gelisiminde predispozan bir faktor olabilecegini ileri
stirmektedirler.

Zaman ve ark.lar1 tarafindan yapilan bir calismada, ACE
inhibitoérii kullaniminin persistan AF’nin elektriksel
kardiyoversiyonunu kolaylastirdigi bulunmustur (23).
ACE’nin farmakolojik inhibisyonu ile atriyumdaki
yapisal yeniden sekillenme ve atriyal mikrokapiller
kaybmin azaltilabilecegi rapor edilmistir (24). Bunun
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yani sira, yapilan bir meta analizde kardiyoversiyonu
takiben ACE inhibitorii ya da anjiyotensin reseptor
blokeri (ARB) tedavisinin AF niikslerini azaltabilecegi
bildirilmistir (25). Bu bulgular 1s18inda, AF’1i hastalarin
ACE 1I/D polimorfizmlerinin  belirlenmesi  hangi
hastalarin ACE inhibitorii ya da ARB tedavisinde daha
fazla yarar gorecegi konusunda yardimci olabilir.

4. Sonug

Sonug olarak ACE genindeki 1/D polimorfizmi ile AF
arasinda istatiksel olarak anlamli bir iliski oldugu
saptanmig olup Tirk populasyonuna ait AF’li
hastalardaki ACE I/D polimorfizmi ile ilgili ilk veriler
sunulmustur. Bu veriler 1s18inda AF’li  hastalarin
tedavisinde ~ ACE  inhibitorleri ve  ARB’lerin
kullanilmasinin, D aleline sahip olan hastalarda daha
belirgin yarar gosterebilecegini  diisiindiirmektedir.
Ulkemizde farkli bolgeler ve farkli hastalik gruplarinda
daha biyilik ¢aligma gruplarn iizerinde yapilacak ileri

incelemeler ile bu konuda yeni agilimlar
saglanabilecektir.
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Giris ve Amac: 2019 yili sonunda Cin’in Hubei eyaletindeki Wuhan sehrinde es zamanli olarak 54 viral pnémoni
vakasi goriilmiis, ve yapilan arasgtirmalar sonucunda Coronaviridae ailesine ait yeni bir koronaviriis olan COVID-19
tammlanmistir. 11 Mart 2020’de Diinya Saglik Orgiitii tarafindan pandemi olarak ilan edilmistir. COVID-19'un temel
semptomlari ates, ksiiriik ve miyaljidir. Diger kiigiik semptomlar bogaz agrisi, bas agrisi, titreme, mide bulantist veya
kusma, ishal, tat duyusunun kaybolmasi ve konjunktival tikanikliktir. Ozellikle pulmoner sistem etkilenmektedir.
Pulmoner rehabilitasyonun akut tedavi asamasinda kullanilmasi gerektigi ile ilgili calismalar bulunmaktadir. Ancak
viriisiin pulmoner sistem digindaki bulgularina ve uzun doénem bulgularina odaklanan ¢ok sayida calisma
bulunmamaktadir. Calismamizin amaci; COVID-19 sonrasi hangi viicut sistemlerinin etkilendiginin, kronik
bulgularinin ve hangilerinin rehabilitasyon kapsamina gireceginin belirlenmesidir.
Gereg ve Yontemler: Tlgili yaymlari belirlemek i¢in PubMed, Web of Science, Scopus ve PEDro'da sistematik bir
literatiir taramas1 yapildi. Veritabani taramasina dahil olmak igin yaynlarin Ingilizce veya Tiirkce yazilmis olmasi
gerekiyordu. Anahtar terim olarak ‘COVID-19', 'Post-COVID Sendromu' ve 'Uzun-COVID' anahtar terimleri ve ayrica
'klinik semptomlar’, 'pulmoner semptomlar', 'kardiyovaskiiler semptomlar', ‘nérolojik semptomlar’ ve ‘kognitif
semptomlar’ ile ilgili farkli arama terimleri varyasyonlar1 yer aldi.
Bulgular: Pandeminin uzun dénem sonuglarinda bir¢ok viicut yapisinin etkilenecegi gosterilmistir. Etkilenen bu
sistemlerin rehabilitasyon kapsamina girecegini diisiinmekteyiz. Ancak kronik semptomlara ve hasarlanan viicut
sistemlerine odaklanan ¢alisma sayisinin ¢ok yetersiz olmasi kesin semptomlarin belirlenmesini giiclestirmektedir.
Sonug¢: Semptomlarin tam olarak belirlenebilmesi i¢in viriisiin uzun donem etkilerine odaklanan daha ¢ok calismaya
ihtiya¢ vardir.

Anahtar Kelimeler: COVID-19, Post-COVID Sendromu, rehabilitasyon, fizyoterapi

Abstract
Obijective: For the first time, at the end of 2019, in the city of Wuhan in China's Hubei province, 54 simultaneous
viral pneumonia cases were seen, and as a result of the researches, a new coronavirus belonging to the Coronaviridae
family, COVID-19, was identified. It was declared a pandemic by the World Health Organization on March 11, 2020.
The main symptoms of COVID-19 are fever, cough and myalgia. Other minor symptoms are sore throat, headache,
chills, vomiting, diarrhea, anosmia, and conjunctival congestion. The pulmonary system is particularly affected. There
are studies on the use of pulmonary rehabilitation in the acute treatment phase. However, there are not many studies
focusing on the findings and long-term findings of the virus outside the pulmonary system. The aim of our study; It is
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to determine which body systems are affected after COVID-19, their chronic findings and which ones will be included

in the rehabilitation scope.

Materials and Methods: In order to identify relevant publications a systematic literature search was performed in
PubMed, Web of Science, Scopus and PEDro. For inclusion in the database search, publications needed to have been
written in English or Turkish. The search strings included as key term ‘COVID-19’, ‘Post-COVID Syndrome’ and
‘Long-COVID’ as well as different variations of search terms related to ‘clinical symptoms’, ‘pulmonary symptoms’,
‘cardiovascular symptoms’, ‘neurological symptoms’ and ‘cognitive symptoms’. Exclusion criteria were vaccination
studies and publications in languages other than Turkish or English.

Results: It has been shown that many body structures will be affected in the long-term consequences of the pandemic.
We think that these affected systems will fall within the scope of rehabilitation. However, the insufficient number of
studies focusing on chronic symptoms and damaged body systems makes it difficult to determine the exact symptoms.
Conclusion: More studies focusing on the long-term effects of the virus are needed to fully identify the symptoms.

Keywords: COVID-19, Post-COVID Syndrome, rehabilitation, physiotherapy

1. Giris

Koronaviriis hastaligit (COVID-19) 2019’un sonlarinda
Cin'de baslayip, hizla tim diinyaya yayilmistir ve 11
Mart 2020 tarihinde Diinya Saghk Orgiitii tarafindan
pandemi ilan edilmistir [1], [2]. Yapilan epidemiyolojik
calismalarda, Covid-19 testi negatif ¢iktiktan uzun siire
sonrasinda bile semptomlarin devam ettigini bildiren
hastalar bulunmaktadir. Carfi ve ark. 143 hastay1 dahil
ederek yaptigi calismada; ilk semptomun ortaya
cikmasindan 60 giin sonra yapilan goriismelerde
hastalarin = %87’sinin semptomlarinin  devam  ettigi
belirtilmigtir [3]. Uzun COVID olarak da bilinen Post-
COVID Sendromu, COVID-19 hastalarinin akut
enfeksiyonlarindan birkag hafta sonra ve ilk vakalardan
kisa siire sonra hala semptomlari oldugu 2020 baharinda
ilk kez klinik olarak tammlanmustir [4].

COVID-19 tedavisi ile ilgili yayimlanan son klinik
rehberler  hastaligin ~ akut  fazinda  pulmoner
rehabilitasyonu Onermektedir [5]. Pulmoner
rehabilitasyonun uygulayicist olan fizyoterapistler
COVID-19 tedavisinde aktif olarak rol almaktadirlar.
Akut  faz  swrasinda  COVID-19  hastalarinin
epidemiyolojik ve Klinik belirtileri, patogenezi ve
komplikasyonlari agik¢a tanimlanmustir; ancak, COVID-
19'un uzun vadeli komplikasyonlar1 belirsizligini
korumaktadir  [6]. Post-COVID  Sendromu’nun
tanimlanmasi ve diinyada milyonlarca insanin bundan
etkilenmesi, tedavi planlarinin da  hizlica
sekillendirilmesine ve tedavi gereksiniminin ortaya
¢ikacag viicut sistemlerinin belirlenmesine olan ihtiyaci
arttirmaktadir.

Calismamiz COVID-19 sonrasi toparlanma siirecindeki
glincel semptomlar, semptomlarin hangi viicut
sistemlerini etkilendigi ve bu siiregte rehabilitasyon
ihtiyaglarinin ~ belirlenmesine yol gosterici olmasi
amaciyla planlandu.

2. Gereg¢ ve Yontem

Calisma Dizayni

Calismamiz literatlir taramasi temelli tanimlayici bir
derleme olarak hazirlandi. Tamimlayict bir inceleme
yaparak, kaliplart belirlemek ve mevcut bulgular
hakkinda sonuglar ¢ikarmak, bdylece belirli bir alanda en
son bulgular1 saglamak miimkiindiir.

Literatiir Taramasi

Ilgili yayinlari belirlemek igin PubMed, Web of Science,
Scopus ve PEDro veritabanlar1 kullanilarak sistematik bir

literatiir taramasi yapildi. Veritabani taramasina dahil
edilmek igin yaymlarin Ingilizce veya Tiirk¢e yazilmig
olmas1 gerekiyordu. Ilgili tiim makalelerin alnmasini
saglamak igin yaym tarihlerinde herhangi bir sinirlama
yoktu. Arama dizileri, ‘COVID-19°, ‘Post-COVID
Sendromu’, ‘Uzun-COVID’ anahtar terimlerine ek
olarak, "klinik semptomlar”, "pulmoner semptomlar’,
‘kardiyovaskiiler semptomlar’, ‘noérolojik semptomlar’,
‘kognitif semptomlar’ ile ilgili farkli arama terimleri
varyasyonlarini igeriyordu.

Alinma Kriterleri

Anahtar  kelime varyasyonlart sonrast ulasilan
calismalardan as1 c¢alismalart hari¢ biitiin ¢alismalar
incelendi. As1 caligmalari, aginin sistemik etki gdstermesi
sebebiyle diglandi. Calismalardan tam metne erisim
sorunu olmayan ve fizyoterapi ve rehabilitasyon
gerektiren semptomlart iceren calismalar derlemeye
dahil edildi.

Post-COVID sendromu

COVID-19 ile ilgili yapilan caligmalarin ¢ogu akut
belirtiler ve sekellere odaklanmistir. Enfeksiyon gecse
bile belirtilerin devam edebilecegi, bu belirtilerin de
Uzun-COVID-19 vya da Post-COVID Sendromu
(PCS)’na yol actigmi savunan caligmalar da
bulunmaktadir. Uzun siireli viriis kaliciligi kavram1 daha
once koronavirisler i¢in diigiiniilmemistir, ancak Covid-
19'dan dort ay sonra alian gastrointestinal biyopsilerde
bireylerin yaklasik {igte birinde kalic1 canli viriis
varligina rastlanilmigtir [7]. COVID-19'lu kisilerin en az
%10'unun sonraki aylarda ¢oziilemeyen semptomlara
sahip oldugu tahmin edilmektedir [8]. Bu terimin uzun
vadeli semptomlarin neden oldugu Onemli tibbi,
epidemiyolojik ve sosyo-politik zorluklari ele almak i¢in
duyulan ihtiyagtan dogmustur. Bu sendrom ilk olarak
‘Uzun COVID-19’ olarak ortaya atildi. Bu terim ilk
olarak Perego ve ark. tarafindan hastalifin ¢ok fazl,
dongtisel ve ilerleyici olduguna vurgu yapmak amaciyla
Mayis 2020 tarihinde kullamildi [9]. Ulusal Saglik ve
Bakim Milkkemmelligi Enstitiisii PCS'yi "COVID-19 ile
uyumlu bir enfeksiyon sirasinda veya sonrasinda gelisen,
12 haftadan uzun siiren ve alternatif bir tami ile
aciklanmayan  belirti  ve  semptomlar"  olarak
tammlamaktadir [10]. Post-COVID ile ilgili yapilan
calisma sayist heniiz ¢ok azdir. Ancak literatiirde
paylasilan Onemli bilgiler bulunmaktadir. Carvalho-
Schneider ve ark. yaptiklart ¢aligmada, akut enfeksiyon
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sirasinda hastaneye yatigin ve 40-49 yas arasinda bir yasa
sahip olmanin COVID-19 sonrasi sendrom gelisiminin
en Onemli belirleyicisi oldugunu bildirmislerdir.
Enfeksiyon baslangicindan 30 giin sonra halen semptom
bildiren hasta orani %68, 60 giin sonra semptom bildiren
hasta orani ise %66 idi [11]. Goertz ve ark. ise enfeksiyon
sirasinda ortaya ¢ikan semptomlarin sayisinin, ii¢ ay
sonraki semptomlarmn sayisini tahmin etmede bir belirteg
olabilecegini 6ne stirmiistiir [12]. Post COVID Sendromu
tamis1 tam olarak kullanilmasa da, bir inceleme uzun
sireli COVID'in en sik gorilen semptomlarinin
yorgunluk ve dispne oldugunu tespit etmistir [13].
Literatiirdeki calismalarin veri toplama ve orneklem
ozelliklerinin farkli olmasi, COVID-19’un kisilerde
yarattigi semptomlarin  heterojen olmast PCS’nin
sinirlarinin kesin olarak belirtilmesini zorlastirmaktadir.
Yapilan literatiir taramasi sonucu PCS i¢in uygulanmis
fizyoterapi ¢alismalart ve fizyoterapi gerektiren PCS
bulgular asagida 6zetlenmeye ¢alisildi.

Post-COVID Sendromu ve Fizyoterapi

Pulmoner Semptomlar

Koronaviriis’iin insan hiicrelerine giris yolu, esas olarak
tip 2 pnomositler tarafindan eksprese ediliyor gibi
gdriinen anjiyotensin doniistiirlicli enzim 2 (ACE2)
reseptorleri tarafindan kolaylastirilir [14].
Koronaviriis’iin ACE2 reseptorlerine baglanmasi, akut
sistemik inflamatuar yanitlara ve sitokin firtinasina neden
olabilir, sonu¢ olarak akcigerde yerlesik dentritik
hiicrelerin (rDC'ler) aktivasyonuna yol agabilir. Bununla
birlikte alveolar septaya ve interstisyel bdlmelere
antiviral sitokinlerin salinmasina ve T lenfosit iiretimine
yol agabilir [15].

3 aydan kisa takip calismalarini derleyen meta-
analizlerde COVID-19 sonras1 oksiirilk prevalansinin
%14-18 arasinda degistigi bildirilmistir. Birinci yil
sonundaki takiplerde ise bu oranmn %2.5’a diistiigii goze
carpmaktadir [16]. COVID-19 gegiren 55 olgunun ig
aylik takibinin yapildigi bir caligmada iigiincii ayin
sonunda, hastalarin sadece %10'undan azinda siddetli

pnomoni olmasina ragmen, hastalarin %71 ’inde
pulmoner radyolojik anormallikler ve %25'inde
fonksiyonel bozukluklar tespit edildi [17]. Baska bir
calismada, 1ilk hastalik siddetine bakilmaksizin,

hastaneden taburcu edildikten ii¢ ay sonra COVID-
19'dan kurtulanlarin %42'sinde radyolojik anormallikler
ile iligkili akciger difiizyon kapasitesinde azalma
gbzlemlenmigtir [18].

Yapilan bazi radyolojik arastirmalar da Akut COVID-19
sonrast ~ Pulmoner  Fibrozis  (PF) gelistigini
kaydetmislerdir [17], [19]. PF, ARDS’nin bilinen bir
sekelidir ve mevcut veriler, COVID-19'lu hastalarin
yaklasik %40'mda  ARDS gelistigini ve ARDS
vakalarinin %20'sinin siddetli oldugunu gostermektedir
[20]. 140 giinliik takibi igeren bir ¢alismada ise dispne
yogunlugunu %87 olarak belirtilmistir. Ozellikle fibrozis
gelisen  hastalarda  semptomlarin  siddetlendigi
diigiiniilmektedir [21].

Kardiyovaskiiler Sistem Semptomlari

Yapilan kardiak odakli arastirmalar koronaviriisiin
kardiyoprotektif gorev dstlenen ACE2 reseptoriine

baglandigini bildirmistir [22], [23]. Bu etkilenim de
dogrudan viral miyokard enfeksiyonu, kalp hasar ve
miyokardit tablosuna sebep olabilmektedir [24]. Yine
biyokimyasal sonuglarda COVID’li hastalarin %20-
30’unda yiliksek troponin  seviyeleri miyokard
etkileniminin kanit1 olarak sunulmustur [25]. lyilesmis
miyokardit, Tip 2 Miyokard Infarktiis veya diger kalp
yaralanmasi olan hastalarla ilgili diger caligmalara
dayanarak, bazi hastalarda subklinik ve muhtemelen
kardiyovaskiiler anormallikler olmasi beklenmektedir.
Goriiniirde kalp fonksiyonu diizelmis olan hastalar hala
koroner arter hastaligi, atriyal fibrilasyon veya
ventrikiiler aritmi riski altinda olabilir [26].

COVID-19 c¢oklu sistemlerin hastaligidir ve agresif
sistemik inflamasyonun bir sonucu olarak sistemik
sitokin firtinast ve immiin yanitin diizensizligi ile
karakterizedir [26]. COVID-19 sonrasinda mitokondriyal
disfonksiyon ve inmitokondriyal reaktif oksijen
tiirlerinin tiretiminin artmasi gibi baska teoriler de 6ne
stirilmistiir [27]. Bulgular beraber distiniildiigiinde
COVID-19 sonrasi endotel disfonksiyonunun olustugu
savunulmaktadir [28]. Tim bu bilgilerin 1s181nda
koronavirtiisiin dogrudan istilas1 veya inflamasyona baglh
sistemik sitokin firtinast yoluyla endotel hasarimin,
COVID-19 ile iliskili hedef arter hasarinin patogenezinde
ateroskleroz-hipertansiyon kisir  dongiisii ile
sonuglanacagi diisiiniilmektedir [29].

Yukarida Dbelirtilen biitiin  durumlara ek olarak,
koronaviriis bulagini azaltmak icin uygulanan 'evden
calisma' ve ‘sokaga cikma yasaklart' fiziksel aktivite
(FA) diizeylerinde belirgin bir azalmaya sebep
olmaktadir [30]. Diisiik FA diizeylerinin kardiyovaskiiler

hastaliklarin ~ ilerlemesinde  etkili ~ oldugu da
bilinmektedir.
Norolojik Semptomlar

COVID-19 esas olarak solunum sistemini etkilemektedir
ancak buna ragmen, sayisiz ¢alisma COVID-19'un néro-

yayilimec1 potansiyelini  desteklemektedir. Mao ve
ark.’larinin  elde ettigi  verilere gdére, COVID-19
hastalarinin %36.4'U noérolojik semptomlar

gostermektedir [31]. Literatirdeki ¢alismalar viriisiin
sinir sistemi {izerindeki dogrudan etkileri, para-
enfeksiy6z veya post-enfeksiydz immiin aracili hastalik
ve COVID-19'un sistemik etkilerinin  nérolojik
komplikasyonlari olarak diisiiniilmektedir [32]. COVID-
19 ile iligkili en yaygin norolojik semptomlar bag agrisi,
bas donmesi, kas agrisi, yorgunluktur. Bu semptomlar
hastalarin %30 ila %45,5'inde goriilmektedir [33].

Ingiltere’de yapilan, 125 COVID-19’lu hastanin dahil
edildigi, ortalama yasin 71 oldugu gozlem calismasinda,
hastaligin ilk 3 haftasinda hastalarin; 77'si (%62)
serebrovaskiiler olaymm genis klinik sendromu ile
hastaneye basvurdu. Bu 77 hastanin 57'sinde (%74)
iskemik inme ve 9’unda (%]12) intraserebral kanama
vardi. Ayrica hastalarin 39'u (%31) mental durum
degisikligi ile bagvurdu. Bu 39 hastanin da 9’u (%23)
klinik ensefalopati belirtileri gostermekteydi [34].
COVID-19 iliskili serebrovaskiiler kaynakli olaylarin,
hiperinflamasyon/hiperkoagiilasyon durumu ve COVID-
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19 kaynakli degisen endotel hiicre fonksiyonuna bagh
olduguna inanilmaktadir [33].

Anormal biligsel performans, hastaneden taburcu
olduktan 10-105 giin sonra katilimcilarin yaklagik %15—
40'nda belgelenmistir [35]. COVID-19 hastalarinda
biligsel islevin saglikli kontrollerle karsilastirilmast
sonucu, yiriticii islevler, gorsel-uzaysal islemleme,
dikkat ve bellek Olglimlerinde Onemli farkliliklar
bulunmustur [36], [37]. Negrini ve ark. ise uzun siireli
ndrolojik semptomlar ve genel biligsel bozulmay1 yogun
bakim iinitesinde kalig siiresiyle iligkilendirmistir [38].
Sinir hiicrelerindeki molekiiler degisimler de Post-
COVID semptomlarindan biri olarak gbze ¢arpmaktadir.
Alt ekstremitelerde giligsiizlik ve parestezi tablosuyla
baslayip tetrapareziye dogru ilerleyen COVID-19 ile
iligkili Guillain-Barre vakalar1 da bildirilmistir [39], [40].
Muskuloskeletal Semptomlar

Uzun siiren yatak istirahatleri, uzun dénem yogun
bakimda kalig gibi immobilizasyon igeren durumlar,
solunum sisteminin etkilenmesiyle ortaya ¢ikan
kompansatuar postlir mekanizmalari, diger sistemlerin
etkilenmesiyle ortaya c¢ikan ikincil muskuloskeletal
problemler ilk olarak géze carpmaktadir.

Santos ve ark. yayimladiklari olgu sunumunda, solunum
sekeli bulunan inspirasyon-ekspirasyon sirasinda agri
yasayan bir olguda; postiiral degisiklikler, genel kas
yorgunlugu, kas gii¢siizliigii oldugunu belirtmislerdir
[41]. COVID-19 enfeksiyonu gegirmis olgulara
uygulanan bir anket caligmasi, enfeksiyon atlatildiktan 3
ay sonra muskuloskeletal agr1 varligini bildirmistir [42].
Agrmin  varligimn  kisilerin ~ mobilizasyonunu
kisitlayabilecegi, azalan fiziksel aktivitenin metabolik
semptom riskini arttirabilecegini diigiinmekteyiz.

3. Tartisma

COVID-19, literatiir orneklerinde oldugu gibi multi-
sistemik bir hastaliktir. Enfeksiyon atlatilsa bile sistemik
etkileri devam etmektedir. Buna ek olarak enfeksiyon
atlatilmadan, akut donemde ortaya ¢ikan, uzun dénemde
viicudu etkileyebilecek bulgular da s6z konusudur.
Aragtirmalara gore Koronaviriis’iin, endotel yapisindan
sinir hiicrelerine kadar genis bir etki skalasi vardir.
Ozellikle inflamatuar siireclerin ¢ok aktif olmasi
zincirleme reaksiyonlar baslatabilir.

Viriisiin dogrudan akciger parankimini etkilemesiyle
pulmoner sistemde ciddi problemler ortaya gikabilir.
Etkilenen solunum sistemi baglantili oldugu diger
sitemleri de etkileyerek bulgularin agirlasmasina sebep
olabilir. Toparlanma siirecinde pulmoner rehabilitasyon
uygulamalart ile bulgularin siddetinin azaltilmasi ve
kontrol altina alinmas1 gerekmektedir [43].

ACE2 reseptoriine baglanarak dogrudan kalp dokularini
etkileyen, inflamatuar siireclerin sonucunda endotel
disfonksiyonuna ve ¢ok yiiksek bir popiilasyonun
inaktivitesine sebep olan COVID-19 siiphesiz ki uzun
donem  kardiyovaskiiler rehabilitasyon gerekliligi
dogurmustur [44]. Fiziksel aktivite diizeylerinin diismesi,
alman-harcanan  enerji ~ miktarindaki  dengenin
bozulmasinin obezite, metabolik sendrom gibi kronik
kardiyovaskiiler hastaliklarin prevalansini arttiracagini

disiinmekteyiz. Pandemi sirasinda ve sonrasinda
toplumlarin fiziksel aktivite diizeylerini arttirmaya
yonelik  rehabilitasyon  programlart  olusturulmasi
gerektigini diisiinmekteyiz.

Sinir hiicrelerinin tutulumu ya da vaskiiler kaynakli
problemler de ndrolojik semptomlara sebep olmaktadir.
Yine bu sistemlerin de rehabilitasyon siireglerine dahil
edilmeleri gerekmektedir.

4.Sonuc¢

Yapilan aragtirmalarda bireylerin COVID-19 siireglerini
nasil gegirecegine dair konsensuslar yetersizdir. Kronik
hastaligi  olanlarin  hastaligi  atlatma  siirecinin,
olmayanlara gore daha zor oldugu bilinmektedir. Ancak
enfeksiyon sonrasi semptomlarin hangi bireylerde, nasil
ortaya c¢ikacagini anlamak da ¢ok giictiir. Hastalik ile
ilgili edinilen bilgiler arttik¢a kronik semptomlar ile ilgili
daha kesin bilgilere ulasilacagim diisiinmekteyiz.
COVID-19’un toparlanma sonrast dénem etkilerinden
birgogu  rehabilitasyon  kapsamina  girmektedir.
Rehabilitasyon hizmetlerine duyulan ihtiyacin bu
donemde artacagim  diisiinmekteyiz. Post-COVID
Sendromu’nda fizyoterapi uygulamalart ve uygulanacak
rehabilitasyon  prosediirlerinin  belirlenmesi  igin
gelecekteki calismalara ihtiyag duyulmaktadir.
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Diinya Saglik Orgiitii (DSO) diinya yetiskin niifusunun yaklasik %13'{iniin obez oldugunu belirtmektedir. Bu
durum obeziteyi ve komplikasyonlarini, en 6nemli kiiresel halk sagligi endiselerinden ve dnlenebilir hastaliklardan
biri haline getirmektedir. Beslenme, obezitenin 6nlenmesinde ve yonetiminde kilit role sahiptir. Bir¢cok ¢alisma,
besin kaynakli dgelerin (6zellikle polifenollerin) obezitenin 6nlenmesinde ve yonetiminde rol oynayabilecegini
gostermektedir. Yetigkin insanlarda aktif kahverengi yag dokusu varliginin tespiti ve kahverengi yag dokusunun
(KYD) aktivasyonu yoluyla enerji harcamasi, obezite yonetiminde umut verici bir yontem olarak gosterilmektedir.
Polifenollerle iligkilendirilen bazi anti-diyabetik ve obeziteyi dnlemeye yonelik aktivitelerin, enerji harcamasi
iizerinde olumlu etkileri olabilecegi diisiiniilmektedir. Bu derleme enerji harcamasinin kahverengilesme yoluyla
diizenlenmesinde bazi polifenollerin olasi etkilerini degerlendirmektedir.

Anahtar Kelimeler: Kahverengi yag dokusu, beyaz yag dokusu, kahverengilesme, diyet polifenolleri

Abstract

The World Health Organization (WHO) states that about 13% of the world’s adult population is obese. This makes
obesity and its complications one of the most important global public health concerns and preventable diseases.
Nutrition has a key role in the prevention and management of obesity. Many studies show that food-derived
elements (especially polyphenols) may play a role in the prevention and management of obesity. The determination
of the presence of active brown adipose tissue in people and the expenditure of energy through the activation of
brown adipose tissue (BAT) is shown as a promising method in the management of obesity. It is believed that
some anti-diabetic and obesity-preventing activities associated with polyphenols may have a positive effect on
energy expenditure. This review assesses the possible effects of some polyphenols on the regulation of energy
expenditure through browning.

Key Words: Brown adipose tissue, white adipose tissue, browning, diet polyphenols.

Yag dokusu, besinlerden alinan agir1 enerjinin ana
depolanma seklidir. Insanoglunun besinlere erigimi
gecmis yiizyillara gore artmugtir ve bu durum
beslenme aligkanliklarini onemli oOlciide
degistirmistir. Beslenme aligkanliklarindaki
degisimle beraber obezite epidemik bir salgin haline

gelmis ve en yiiksek obezite oranlar1 bat1 tilkelerinde
kaydedilmistir [1]. Bati toplumlarinda obezitenin
(6zellikle viseral obezite); tip 2 diyabet, kalp
hastalig1, hipertansiyon, c¢esitli kanser tiirleri ve
bir¢ok olumsuz saglik sonuglarini igeren metabolik
sendroma katkida bulundugu kabul edilir. Diinya
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Saglik Orgiitii (DSO) diinya yetiskin niifusunun su
anda yaklagik %13"iniin obez (beden kiitle indeksi

en Onemli kiiresel halk sagligi endiselerinden biri haline
getirmektedir [3]. Obezite patogenezi son derece
karmasik olmasma ragmen obezite epidemisinin temel
nedeni artan enerji aliminin enerji harcamasindan uzun
stireli yiiksek olma durumudur [4]. Bu nedenle, enerji
harcamasini ve iyi saglik halini artirmaya yonelik
stratejiler viicut agirligi yonetiminde kullanilmaya
devam edilmektedir [3].

ag dokusu; metabolik fonksiyonlarina, anatomik
dagilimlarma ve depolarinin farkli kokenlerine gore
beyaz, kahverengi ve bej olmak {izere ii¢ tip olarak
siniflandirilmaktadir.  Obezite ile miicadelede yeni
potansiyel stratejilerden biri, beyaz yag dokularmin
“kahverengilesmesi” yoluyla fazla yagm “yakilmasi”
yontemidir [5]. Kahverengi yag dokusunun (KYD)
aktivasyonu yoluyla enerji kaybi, obezite yonetimi igin
umut verici bir strateji olarak goriilmektedir. Daha
oncelerde fonksiyonel KYD sadece yeni dogan
bireylerde ve kemirgen hayvanlarda soguk ortama uyum
saglama mekanizmas1 olarak goriiliiyordu [6]. Son
donemde yetiskin bireylerin fonksiyonel KYD’na sahip
olduklarint gosterilmis ve bu durum KYD gelisimine
biiyiik ilgi duyulmasini saglamistir [7]. KYD’nun enerji
harcamasindaki rolii, enerjiyi 1s1 olarak a¢iga ¢ikarma
yetenegine dayanir ve kahverengi adipozitlerdeki
uncoupling protein 1 (UCP1)’in ekspresyonuna baglidir
[6]. UCP1, kahverengi adipozitlerde mitokondrinin ig¢
mitokondriyal zarinda bulunan bir transmembran
proteindir ve Adenozin trifosfat (ATP) iretimini
lipitlerin ve karbonhidratlarin katabolik yollarindan
ayrarak adaptif termogeneze katilir [1].

Besin kaynakli bilesenlerin (6zellikle polifenollerin),
obezite komorbiditelerinin Onlenmesinde ve
yonetilmesinde enerji harcamasi {izerine olumlu etkileri
sayesinde rol oynayabilecegi gosterilmektedir [5, 8].
Diyet polifenolleri lipoliz ve yag asidi B-oksidasyonunu
arttirarak, lipogenezi azaltarak ve yag dokusunu modiile
ederek obezitenin gelisimini Onleyebilir [9]. Bu
derlemede; enerji harcamasinin KYD aktivasyonu
yoluyla diizenlenmesinde polifenollerin olast etkileri
degerlendirilmektedir.

1.1. Yag Dokusu Tiirleri

Yag dokularn1 fonksiyonlarina ve morfolojilerine gore
beyaz ve kahverengi olmak tizere iki alt kategoriye
ayrilmaktadir [10]. BYD ve KYD antagonistik
fonksiyonlara sahiptir. Kahverengi yag enerji harcarken
beyaz yag enerji depolar [3]. BYD yetiskinlerde viicut
agirliginin yaklagik %20'sine denk gelen ana yag depo
bi¢imidir. Viicut tarafindan enerji substrati olarak
kullanilacak serbest yag asitleri ve gliserol {iretimini
saglayan lipolizi gergeklestirir. Ayrica gesitli metabolik
stireclerin diizenlenmesinde yer alan sitokinlerin ve
adipokinlerin salinmasini saglayan endokrin
fonksiyonlara sahiptir. Obez bireylerde BYD artisi, pro-
inflamatuar bir siiregle iliskilidir [11]. KYD ise kiigiik
memelilerde (insanlar igin 6zellikle bebeklerde) sogukla
uyarilma olmaksizin ortam sicakliklarinda viicut ig
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(BKI) >30 kg/m?) oldugunu belirtmektedir [2]. Bu
durum; obeziteyi ve obezitenin komplikasyonlarim
sicakligin1 sabit tutmasini saglayan termogenik bir
dokudur [4, 12]. KYD, BYD’den belirgin sekilde
farklidir [12]. Beyaz adipozitler esas olarak tek bir
biiyiik, sadece birka¢ mitokondriye sahip kiire seklinde
lipit damlacigindan olusurken kahverengi adipozitler
hiicre basma c¢oklu lipit damlaciklart igerir ve yiiksek
oksidatif kapasiteye sahip, i¢ zarinda UCP1 bulunduran
mitokondriler ile doludur [12, 13]. Dolagimdan biiyiik
miktarlarda glikoz ve lipit kullanarak negatif enerji
dengesini artirabilen termogenezin temel organi olan
KYD, kemirgenlerde yiiksek ve bilyilk memeli
hayvanlarda diisiik miktarda bulunur [4, 14]. Yetigkin
insanlarda KYD’nin 6nemli fizyolojik aktivitesi yoktur
ancak son donemde aktif KYD’nin ve yeni termogenik
adipozitlerin olusumunu diizenleyen gesitli
transkripsiyon  faktorlerinin = bulunmasi, bu yag
dokusunun arttinlmasmi ve tedavi yontemi olarak
kullanilmasimi ~ giindeme getirmektedir [14]. KYD
supraklavikiiler, boyun, paravertebral ve suprarenal
bolgelerde bulunur [4].

Brite/bej adipozitler, kemirgenlerde ve insanlarda
goriilen tiglinci tip yag hiicresidir [15]. Uzun siireli soguk
maruziyeti gibi belirli kosullar altinda, bazi BYD
depolarinda (esas olarak subkutan beyaz yagda) daginik
sekilde bulunabilirler [11, 16]. Bu hiicreler, beyaz
adipozitlerin onciillerinden tiiretilir ve beyaz adipozitlere
kiyasla kahverengi adipozitlere yakin metabolik
Ozelliklere sahip fenotip gosterirler [11]. Klasik
kahverengi adipozitlerle ayni hiicre morfolojisine ve
fonksiyonuna sahiptir [12, 17]. Bununla birlikte, bej
hiicreler UCPI’i eksprese eder ve kahverengi
adipozitlere benzer multilokiiler yag damlaciklari igerir
[15]. Bej adipozitlerin  aktivasyonu, BYD'nin
kahverengilesmesi olarak bilinen bir siire¢ olan, soguk
stres veya soguk stresi taklit eden B3-adrenoseptor (B3-
AR) agonisti tarafindan belirgin sekilde uyarilir [16].
Yag dokularinin temel fizyolojik, biyokimyasal ve
morfolojik 6zellikleri Tablo 1'de gosterilmistir [18].

1.2. Termogenez ve Beyaz Yag Dokusunun
Kahverengilesmesi

KYD son yillarda termogenezin temel bolgesi olarak
kabul edilmistir. Bu fizyolojik siire¢, sogukla uyarilma
olmaksizin olusan kas kasilmalariyla metabolik
substratlarin 1s1 saglamak igin oksidasyonunu ifade
etmektedir. ATP ftretimini mitokondriyal solunumdan
ayirma ve protonlarin matrise yeniden girmesine izin
verme yetenegine sahip olan kendisine 6zgii UCP1
aktivasyonu yoluyla biiyiikk miktarlarda depolanmis
enerjiyi 1s1 olarak dagitmada etkin rol oynar [3]. UCP1’in
aktivasyonu sadece KYD’nun aktivasyonuyla degil, ayni
zamanda genellikle sadece beyaz adipozitler iceren yag
dokusu depolarinda kahverengi adipozit benzeri
hiicrelerin ortaya ¢ikmastyla olur. Bu siireg, “BYD’nun
kahverengilesmesi” olarak adlandirilir [19].

BYDnin kahverengilesmesi esas olarak sempatik
stimiilasyon ve norepinefrin (NE) ile B3-AR’nin
etkilesimi sayesinde meydana gelir ve termogenik



Tablo 1. Yag dokusu alt tiirlerinin genel 6zellikleri [18]

Beyaz yag doku Kahverengi yag doku Bej yag doku
Lokalizasyon - Subkutan - Interskapular Uygun uyaranlarla
- Intraabdominal - Paravertebral BYD depolarinda ortaya
- Epikardiyal - Perirenal cikar
- Gonadal - Servikal
- Subraklavikular
Morfoloji Kiiresel Eliptik ve beyazdan kii¢iik Kiiresel
Hiicre - Tek yag damlacig - Cok sayida kiiciik yag - Unilokiiler morfoloji ama
kompozisyonu - Az mitokondri damlaciklar kiiciik yag damlaciklar
-Basik periferal ¢ekirdek - Cok sayida mitokondri - Uyan sonrasi mitokondri
- Kiigiik endoplazmik - Oval merkezi ¢ekirdek ortaya gikar
retikulum
Fonksiyon Enerji depolama Enerji harcama ve 1s1 iiretimi  Termogenik potansiyel
(sogukla uyarilma olmaksizin)
UCP1 Tanimlanmamaisg Pozitif Uyari sonrasi pozitif

proteinlerin ekspresyonu (6zellikle UCP1’in) ile sona
eren bir sinyal iletim kaskadim baglatir [1]. Soguga
maruz kalma, KYD'da biiyiik bir termogenik tepki
olusturdugundan en etkili sempatik aktivatordiir [11].
Sempatik sinir sisteminin (SSS) NE salgilamasina neden
olur ve AR-B3 aktivasyonu yoluyla insanlarda KYD
termogenezini uyarir [10]. AR-B3, termogenez yolaginin
ana reseptordiir [20]. Bununla birlikte, AR-B3"in soguk
tedavisi veya dogrudan farmakolojik aktivasyonu
insanlarda yapilan miidahaleler i¢cin uygun yaklasimlar
degildir;  ¢iinkii  AR-B3  agonist tedavilerinin
kardiyovaskiiler hastalik riskini arttirdigr gosterilmistir
[10].AR-B3 baglanmasi, adenilat siklaz (AC) tarafindan
siklik adenozin monofosfat (cAMP) olusumunu uyarir.
Artan hiicre i¢ci cAMP konsantrasyonlari, trigliserit
hidrolizi i¢in hormona duyarli lipaz1 (HSL) ve perilipini
fosforile eden protein kinaz A’y1 (PKA) aktive eder [21].
Salinan serbest yag asitleri (SYA) daha sonra karnitin
palmitoiltransferaz 1 (CPT1) yoluyla mitokondrilere
aktarilir. Mitokondride, SYA UCP1'i aktive eder ve yag
asidi oksidasyonu elektron tagima sistemi (ETS) igin
kofaktorler iiretir. UCP1, 1s1 tiretmek i¢in ETS tarafindan
olusturulan proton gradiyentini kullanir ve bu nedenle
enerji harcar [6, 22].

Termogenezin direkt aktivasyonuna paralel olarak NE
stimiilasyonu, termogenez i¢in Onemli olan genlerin
transkripsiyonel regiilasyonuna yol agar. Aktive edilmis
PKA, transkripsiyon faktéri cAMP yanit elemani
baglayici proteini (CREB) ve p38 mitojenle aktive edilen
protein kinazi (MAPK) fosforile ve aktive eder. Buna
karsilik, p38 MAPK, UCP1 ekspresyonunu indiiklemek
icin aktive edici transkripsiyon faktorii 2 (ATF2) veya
peroksizom proliferatoriiyle aktive olan reseptdr gamma

koaktivator 1o (PGC-la) gibi transkripsiyon faktorlerini
fosforile eder [6]. PGC1-a, mitokondriyal biyogenezi ve
peroksizom proliferator aktive reseptorlerin (PPAR)
aktivasyonunu destekleyen dnemli etkilere sahiptir. Tiim
PPAR izoformlar (o, p ve y) UCPI transkripsiyonu ile
iligkilidir. PPAR-y, kahverengi adipozit farklilagmasi
sirasinda UCP1 transkripsiyonunu diizenler; ancak olgun
aktive kahverengi adipozitlerde baskilanir.
Farklilasmadan sonra PPAR-a, olgun kahverengi
adipozitlerde UCP1 diizeylerini kontrol eder. PPAR-y
kahverengilesmede rol oynasa da, PPAR-a, CPT1 ile
iligkili genlerin transkripsiyonunu aktive etmede ¢ok
onemli goreve sahiptir. Bu da B-oksidasyonu tetikler
(21). UCP1'in yiiksek ekspresyonuna yol acan PKA'ya
bagh transdilksiyon yolaklarindan biri de, adrenerjik
yaniti  giiclendiren ve PGC-lo'yt uyaran silent
information regulator type 1 (SIRT1)’dir. Bu yolaklar
ayrica kahverengi benzeri bir fenotipe ulagsmada temel
olan mitokondriyal biyogenezde de rol oynar [1].

1.3. Diyet Polifenolleri ve Kahverengilesme

Diyet polifenolleri meyve, sebze, tahil, ¢ay, ugucu yaglar
ve bunlarin tiiretilmis yiyecek-igecekleri gibi insan
diyetlerinde bulunan dogal antioksidanlarin ve
kemopreventif ajanlarin en énemli gruplarindan biridir.
"Fenolikler" terimi, bir hidroksil grubu tasiyan aromatik
bir halkaya sahip bilesikler olarak yorumlanabilirken,
"poli-fenoller”, birden fazla hidroksil grubu tasiyan bir
veya daha fazla aromatik halkaya sahip olabilir. Fakat bu
iki terim ¢ogu literatiirde birbirinin yerine kullanilabilir,

bu nedenle benzer seckilde ele alinacaktir [23].
Polifenoller antioksidan ozelliklerine ek olarak
kahverengilesmeyi etkileyen spesifik  sinyalleme
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Ozelliklerine sahiptir [24]. Bu 6zelliklerini 5’-adenozin
monofosfat (AMP) ile aktive edilmis protein kinaz
(AMPK), SIRT1 ve PGC1-a gibi yolaklar aktiflestirerek
gosterdigi  ileri siiriilmektedir [25]. Polifenollerin
mitokondriyal siiregleri modiile etme yeteneginin son
yillarda 6nem kazanmasiyla bazi  polifenoller
mitokondriyal biyogenezi, ATP sentezini ve termogenezi
diizenleyen yollar1 modiile edebilen molekiiller olarak
tamnmaktadir [26].

1.3.1. Kapsaisin ve kapsinoidler

Kapsaisin, act biber igeren Capsicum cinsine ait bitki
tirlerinde bulunan bir alkaloiddir. Aci biberin yakici
hissinden sorumlu olan bu bilesigin BYD
kahverengilesmesini uyarma yetenegi uzun yillardir
bilinmektedir [1]. Kiigiik kemirgenlerde ve insanlarda
yiiksek enerji harcamasi, termogenez ve yag
oksidasyonu, yiiksek dozlarda (yaklagtk 10 mg/giin)
kapsaisin ve kapsinoidlerin verilmesiyle gosterilmistir
[10]. Kapsaisin, kahverengi preadipozitlerin
farklilasmasini, kahverengi adipozit fonksiyonunu veya
her ikisini de dogrudan etkileyebilir [27]. Ayrica
transkripsiyonel diizeyde aktiftir, ¢iinkii PPARa, PPARY,
SIRT1 ve PGC-la'nin ekspresyonunu arttirir. PPARa’1n
artan ekspresyonu adipozitlerin artan lipolitik aktivitesi
ile iligkilidir [28].

Kapsinoidlerin KYD aktivitesini uyardigi mekanizmalar,
kapsaisin kaynakli enerji metabolizmasi degisikliklerini
inhibe eden B-adrenerjik blokerler ve AR-p3
aktivasyonunu igerir. Kapsinoidler, SSS aktivasyonu ve
katekolamin sekresyonu yoluyla hem dogrudan agonistik
B-adrenerjik etkiler hem de dolayli B-adrenerjik etkiler
gosterebilir [10].

Kapsaisin ve kapsinoidlerin birincil etki bolgesi, agiz
boslugu ve gastrointestinal sistemdeki duyu néronlari
iizerinde bulunan transient receptor potential vanilloid1l
(TRPV1)’dir [29]. Bir kapsaisin reseptorii olan TRPV1'in
kahverengi yag dokusunda eksprese edildigi ve
kahverengi preadipozitlerin farklilagsmasi  sirasinda
ekspresyon seviyesinin arttigi, interskapular KYD
ornekleri alinmis farelerle yapilan bir in vitro ¢alismada
gosterilmistir [27].

Kapsaisinin BYD'de kahverengi yaga 6zgii termogenik
UCP-1’in ve PPAR-y1 koaktivatoriiniin ekspresyonunu
arttirdig1 goriilmistiir. Kapsaisin, SIRT1 ekspresyonunu
ve aktivitesini, TRPV1 kanalina bagl hiicre i¢i Ca?* 'nin
yiikselmesi ve Ca?* / kalmodulin ile aktiflestirilmis
protein kinaz 2 ve AMPK'nin fosforilasyonu yoluyla
uyararak BYD’nin kahverengilesmesini uyarmistir.
Ayrica, PPAR-y ve pr domaini igeren protein 16
(PRDM16)’nin SIRT1'e bagh deasetilasyonunu uyarmis
ve BYD’nin kahverengilesmesini saglamak i¢in PPAR-
v-PRDM16 etkilesimini kolaylastirmistir. Ancak sonugta
diyet kapsaisini, fareleri obeziteden koruyamadigi
bildirilmistir [28].

Saglikli erkekler iizerinde yapilan randomize, plasebo
kontrollii, tek kor, ¢aprazlama bir ¢aligmada bireylere
ince giysiler giyerken 2 saat boyunca soguk maruziyeti
uygulanmstir. Kapsinoidlerin oral yoldan alinmasindan
sonra tiim viicut enerji harcamasi ve cilt sicakligi, sicak
kosullar altinda 2 saat boyunca 6l¢iilmiistiir. Caligmanin

sonucunda kapsinoid alimimin insanlarda KYD
aktivasyonu yoluyla enerji harcamasini arttirdig
gosterilmistir [30].

Diyet kapsinoidlerinin  tiiketiminin, farmakolojik
dozlarda verilmesini igeren daha fazla ¢alisma gereklidir.
Ayrica, insanlarda KYD aktivasyonu ve kilo kaybi
amactyla SSS'yi modiile edebilen besin bilesenlerinin
uzun siireli kullammmina iligkin gilivenlik endiseleri
unutulmamalidir [10].

1.3.2. Resveratrol

Resveratrol etli ve kabuksuz meyveler, tiziimler, kirmizi
sarap ve yer fistig1 gibi besinlerde bulunan fenolik bir

bilesiktir.  Resveratroliin  anti-obezite  &zelliginin,
adipogenez veya lipogenezi inhibe etme, lipolizi ve
BYD’nin kahverengilesmesini uyarma iizerindeki

etkilerinden kaynaklanabilecegi diistiniilmektedir [31].
Resveratroliin yag dokusu tzerindeki etkisi, AMPK
yolagim1  aktive etmesinden  kaynaklanmaktadir.
Resveratroliin - AMPK1'i aktive ederek kahverengi
adipojenik belirteglerin ekspresyonunu artirdigi, fare
KYD'de kahverengi adipozit olusumu ve termogenik
fonksiyonu gelistirdigini belirtilmistir [31]. Bu yol,
beyaz adipozitlerdeki UCP-1 mRNA'y1 ve proteini
arttirir, boylece spesifik kahverengilesme belirteclerinin
ekspresyonunu uyarir [11]. Resveratroliin bej adipozit
olusumu iizerindeki etkisine AMPKa fosforilasyonunun
aracihik  ettigi  diisliniilmektedir; ¢iinkii  AMPK
inhibisyonu veya AMPKa delesyonu resveratroliin
kahverengilesmedeki etkilerini ortadan kaldirmaktadir.
Resveratrol ile AMPK aktivasyonu SIRT1 vyoluyla
mitokondriyal biyogenezi uyarabilir [10].

Standart bir diyetle (enerjiden gelen oranlar;
karbonhidrat %50.3, protein %41.9 ve yag %7.8) birlikte
resveratrol tedavisi uygulanan farelerde plazma total
kolesterol ve glikoz seviyelerinin ve yag dokusunda yag
birikiminin 6nemli odlglide azaldigi  gozlenmistir.
KYD’da termogenezle iliskili genlerin UCP1, SIRT1 ve
kemik morfogenetik proteini 7 (BMP-7) ekspresyonunda
onemli bir artis oldugu gosterilmistir [32]. Resveratroliin
insanlarda enerji harcamasini ve viicut kompozisyonunu
etkileyip etkileyemeyecegine dair yeterli kanit
bulunmamaktadir [33].

1.3.3. Kurkumin

Diferuloilmetan olarak da bilinen kurkumin, Asya
mutfaginda popiiler bir baharat olan zerdecalin dogal bir
flavonoid bilesenidir. insanlarda kullaniminin giivenilir
oldugu ve yiiksek dozlarda (12 g/giin) bile tolere
edilebildigi gosterilmistir [34]. Yapilan ¢alismalar
antiobezite ve antidiyabetik 6zelliklere sahip oldugunu
gOstermistir [35, 36].

Kurkuminin kahverengilestirme etkisini arastirmak
amactyla farkli konsantrasyonlarda uygulama yapilmis
ve calismanin sonucunda kahverengi yag belirteclerinde
(PGC-1a, PPARy ve UCP1) doza bagli 6nemli diizeyde
artts gorilmiistiir. Ayrica kurkuminin mitokondriyal
biyogenezi ve yag oksidasyonunda yer alan proteinlerin
ekspresyonunu  arttirdigi; HSL  ve  p-asil-CoA
karboksilazin ~ protein  seviyelerini  yiikselterek
lipogenezin baskilanmasinda ve lipolizin arttirilmasinda
olasi rolii oldugu belirtilmistir [37].
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Kurkuminin farelerde besin alimini etkilemeden viicut
agirthigimi ve yag kiitlesini azalttigi  gosterilmistir.
Inguinal BYD’de UCPI, PGC-la, PRDMI16 gibi
kahverengi yaga 6zgii genlerin ekspresyonunu uyardigi
ve mitokondriyal biyogenezi arttirdigt gosterilmistir.
Kurkuminin inguinal BYD’nin kahverengilesmesini NE-
AR-B3 yolag: araciligryla uyararak obeziteyi potansiyel
olarak onleyebilecegini belirtmektedir [34].

Kurkuminin hem BYD inflamasyonunu hem de KYD-
UCP1  ekspresyonunu hedefledigini  belirtilmistir.
Kurkumin tedavisi hem makrofajlarda hem de
adipozitlerde pro-inflamatuar sitokin ekspresyonunu
azaltmistir. Ayrica soguk maruziyetine tepki olarak
enerji titketimini ve viicut sicakhigmi arttirmustir [38].
Kurkuminin o&zellikle kemirgenlerde, mitokondriyal
biyogenez ve AR-B3 aktivasyon yoluyla BYD
kahverengilesmesini uyardigi kesin olarak gosterilmistir.
Insanlarda ise kurkuminin kahverengilesme potansiyelini
gosteren herhangi bir rapor bulunmamaktadir [3].

1.3.4. Kuarsetin

Kuarsetin sogan, brokoli, elma, etli ve kabuksuz
meyveler, kuskonmaz ve yaprakli sebzelerde yiiksek
miktarlarda bulunur. Kuarsetinin kardiyovaskiiler sistem
ve lipit metabolizmast tizerinde olumlu etkilerin yami sira
yararl antiobezite etkilerinin de oldugu gosterilmistir [3,
39].

Diyet kuersetin takviyesinin termogenezle iliskili
genlerin upregiilasyonu ile birlikte farelerde 3T3-L1
adipozitlerinde UCP1 seviyesi arttigi belirtilmistir.
Kuarsetin takviyesi, plazma NE seviyesini arttirmis ve
AMPK aktivasyonu ile farelerin BYD’da AR-$3 mRNA
seviyesini arttirma egilimi gostermistir. Calismada
kuarsetinin sempatik stimiilasyon yoluyla
AMPK/PPARy yolagimin aktivasyonu ile UCPI1'i
arttirarak ~ kahverengilesmeye  katki  sagladigina
ulagilmistir [40]. Sogan kabugu ekstrakti ile beslenen
farelerin retroperitoneal ve subkutan yag dokularinda
PRDM16, PGC-1a, UCP1 gibi KYD’ye 6zgii genlerin
ekspresyonunun arttig1 saptanmistir. Bu etki azalmis lipit
seviyeleri ve ¢ok sayida kii¢lik boyutlu lipit damlaciklar
ile de desteklenmistir [41].

Kuarsetinden zenginlestirilmis diyetle beslenen farelerin
artmis UCP1 ve termogenez ekspresyonuna sahip oldugu
gosterilmistir.  Kuarsetinin  AMPK/SIRT1 aracili bir
mekanizma yoluyla caligtigin1 gostermistir. Ek olarak
yiiksek yagh diyet ile indiiklenen viicut agirligr artisinin
azaldigi ve farelerde insiilin duyarliligimin ve glikoz
intoleransinin gelistigi belirtilmigtir [42].

Hayvan calismalari kuarsetinin yag dokusu ve obezite
iizerindeki etkileri hakkinda daha fazla bulgu
saglamasina ragmen [43, 44], kahverengilesme
iizerindeki dogrudan etkilerine dair giicli kanitlar
saglamak icin daha fazla aragtirmaya ihtiyac vardir.
1.3.5. Cay flavan-3-ol monomerleri

Yesil ¢ay en eski ve popiiler iceceklerden biridir. Yiiksek
diizeyde flavan 3-ol monomerleri bulunmaktadir.
Epikatesin ve katesine ek olarak (epi)gallokatesin ve 3-
O-galloylated flavan-3-ol igerir [45]. Yesil c¢ay
katesinlerinin antioksidan, anti diyabetik ve antiobezite
etkilerinin oldugu ortaya konmustur [46, 47].

Yesil ¢ay ekstratinin obezite ile ilgili parametrelerde (yag
birikimi, serum lipit profili gibi) iyilesme sagladigi ve
BYD’de KYD belirteglerinin (PPAR-y, PRDM-16 ve
PGC-1a) ekspresyonunu arttirdign belirtilmistir [48].
Saglikli gen¢ kadinlarla yapilan ¢ift kor bir ¢alismada
katesince  zengin  icecek  tiiketenlerde @ KYD
yogunlugunun onemli dlgiide arttigi, ekstramiyoseliiler
lipit diizeylerinin azaldigi gorilmiistiir. Ancak viicut
kompozisyonunda kayda deger degisiklikler
goriilmemistir [49]. Abdominal obezitesi olan kadinlarda
yapilan ve 12 hafta boyunca yiikksek doz (857 mg
epigallokatesin gallat (EGCGQG) yesil ¢ay ekstrakti verilen
calismada 6nemli diizeyde agirlik kaybi saptamirken [50],
daha diisiik dozda (360 mg/giin EGCG) benzer etki
gozlenmemistir  [51].  Yesil c¢ayin  insanlarda
kahverengilesmedeki roliinii agiklamak i¢in daha fazla
calisma yapilmasi gerekmektedir.

Berberin

Berberin, izokinolin alkaloidler grubundan dogal bir
kuaterner amonyum tuzu uriintidiir. Coptis chinensis
(Coptis veya Goldthread), Hydrastis canadensis
(goldenseal), Berberis aquifolium (Oregon {iziimi),
Berberis aristata (Zerdecal agaci), Berberis vulgaris
(Barberry) ve Arcangelisia flava gibi ¢esitli bitkilerden
izole edilebilir. Geleneksel Cin ve Hindistan tedavi
yontemlerinde 3000 yildan bu yana gesitli kulak, g6z ve
agiz enfeksiyonlarinda, yaralarin iyilesmesinde ve
diyarede kullanilmaktadir [52].

Berberin tedavisinin KYD termogenezini gelistirerek
enerji harcamasini arttirdigim ve bdylece obezite ve ilgili
metabolik hastaliklarin tedavisinde kullanilabilecegi
belirtilmistir [53]. Berberinin KYD termogenezini
diizenlemesine ek olarak adipogenezi de inhibe ederek
antiobezite aktivitelere sahip oldugu belirtilmektedir.
Berberinin hiicresel siireclerini modiile ettigi yolaklar
arasinda AMPK-PGC1-a kritik bir rol oynar [8]. Obez
farelerde 4 haftalik berberin tedavisinin hem KYD hem
de BYD’de termogenezi diizenleyebildigi ve bu etkilerin
AMPK/PGC-la'ya bagli oldugunu gosterilmistir.
Berberinin AMPK ve PGC-1a'y1 igeren bir mekanizma
yoluyla UCP1 gibi termogenik genlerin ekspresyonunu
arttirdig1 bulunmustur [54].

2. Sonug ve Oneriler

Yasam tarzi degisiklikleri ve saghkli beslenme
aliskanliklarinin kazamlmasi obezitenin Onlenmesi ve
yonetiminde birinci basamakta rol oynamaktadir. Negatif
enerji dengesinin saglanmasi yoluyla viicut agirliginin
azalmasinda, enerji kisitlamanin O6tesinde bazi besin
bilesenleri (6zellikle polifenoller) antiobezite etkileriyle
dikkat ¢cekmektedir. Obezite, enerji alimi1 ve harcamasi
arasindaki  dengesizligin  bir sonucudur. Enerji
harcamasimin  arttirilmasindaki ~ farkli  stratejiler
obezitenin oniline gegmede umut verici goriinmektedir.
Insanlarda yakin zamanda aktif KYD kesfi enerji
harcamasinin arttirilmasin1 amaglayan yeni antiobezite
tedavilerin gelistirilmesinde beklentileri yiikseltmistir. in
vivo ve in vitro hayvan c¢aligmalari, bazi polifenolik
bilesiklerin antiobezite etkilerinin oldugunu ve bu
etkilerin kahverengilesme ile ilgili olabilecegini
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gostermistir. Ancak halen insan ¢aligmalari ¢ok az sayida
bulunmaktadir ve her ne kadar diyet bilesenlerinin insan
KYD aktivitesini arttirdigr biyolojik olarak miimkiin
goriinse de, bu hipotezi destekleyen mevcut kanitlar
yetersizdir. Hayvan modelleri veya hiicresel ¢aligmalarin
sonuglart umut vericidir, ancak bu bulgularin insanlarda
yasam tarzi, genetik, bireysel fizyolojik farkliliklar,
biyoyararlanim gibi bir¢ok faktorii goz Oniline alarak
uzun vadeli ve daha genis klinik ¢alismalarla (6rnegin,
¢ift kor, randomize, plasebo kontrollii) genisletilmesi,
dogrulanmasi gerekmektedir.
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Oz

Cocuklarda inme beyin tiimorleri kadar siktir ve ¢ocukluk ¢aginda ilk on 6liim nedeni arasindadir. Kafa travmasi
gegiren ¢ocuklarda, hemorojik inme, iskemik inmeye gore daha sik goriilmektedir. Hafif kafa travmasi sonrasi 2
yas alt1 cocuklarda beynin anatomik 6zellikleri ve mekanik vazospazm gibi mekanizmalarla agiklanmaya calisilan
lentikiilostriat inme sik bildirilmektedir. Aileler ve hekimler tarafindan g¢ogunlukla 6nemsenmeyen hafif kafa
travmalarin her zaman masum olmadigini dikkat ¢ekmek amaciyla acil servisimize ve ndroloji poliklinigimize kisa
zaman araliklari ile bagvuran iki yas altindaki 2 olguyu sunduk. Sunulan olgularda sonug olarak iskemik inmenin
travma sonrast ge¢ klinik bulgu gostermesi ve/veya hafif klinik bulgularla bagvurmasi nedeniyle 2 yas alti
¢ocuklarda iyi bir anamnez, dikkatli norolojik muayenenin yaninda mutlaka diffizyon agirlikli MR goriintiileme
tetkikleri ile ayrintili olarak degerlendirilmesi yargisina ulastik.

Anahtar Kelimeler: Cocuk, Inme, Iskemi, Lentikiilostriat, Travma.

Abstract

Strokes in children are as common as brain tumors and are among the top ten causes of death in childhood.
Hemorrhagic stroke is more common in children with head trauma than ischemic stroke. Lenticulostriate stroke,
which has tried to be explained by mechanisms such as anatomical features of the brain and mechanical vasospasm,
is frequently reported in children under two years of age after mild head trauma. To draw attention to the fact that
mild head injuries, which are often disregarded by families and physicians, are not always innocent, we discussed
two cases under the age of two referred to our emergency department and neurology outpatient clinic in short time
intervals. In conclusion, we determined that ischemic stroke tends to show late clinical findings after trauma and/or
presents with mild clinical findings in children under 2 years of age. So approaching head trauma requires with a
well-questioned anamnesis, careful neurological examination with diffusion-weighted MRI examinations.

Key Words: Child, Ischemia, Lenticulostriate, Stroke, Trauma.

1. Giris caginda ilk on 6lim nedeni arasindadir. Cocukluk
Inme, serebral kan akiminin (riiptiir ya da tikanmaya cagl inme insidansi yilda 2-13/100.000 olarak
ikincil) azalmasma bagli serebral fonksiyonunun bildirilmektedir [2]. Kafa travmasi gegiren
fokal ani kaybi olarak tanimlanir [1]. Cocuklarda cocuklarda, hemorojik inme, iskemik inmeye gore
inme en az beyin timorleri kadar siktir ve gocukluk daha sik goriilmektedir [3]. Bununla birlikte hafif
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kafa travmasi sonrasi 2 yas alt1 cocuklarda beynin
anatomik oOzellikleri ve mekanik vazospazm gibi
mekanizmalarla agiklanmaya ¢alisilan lentikiilostriat
inme sik bildirilmektedir [4].

Kiigiik ¢ocuklarda diisme, giinliik hayatta ¢ok sik
karsilagilan bir durumdur ve ¢ogunlukla g6z ardi
edilmektedir. Hafif kafa travmasi sonrasi iskemik
inme gelisebilecegini dikkat ¢ekmek amaciyla acil
servisimize ve noroloji poliklinigimize kisa zaman
araliklan ile basvuran iki yas altindaki 2 olguyu
sunduk.

2. Olgu

2.1 Birinci Olgu

Daha 6nceden norogelisimi yasina uygun olan 14
aylik erkek c¢ocuk, acil servisimize boynunu
tutamama, oturamama, sag kol ve sag bacak
hareketlerinde azalma ile bagvurdu. Oykiide 2 giin
once yaklagik 30 cm yiikseklikteki koltuktan diisme
sonras1 bu yakinmalarnin ilk 1 saat icinde gelistigi,

dis merkeze basvurdugu, orada ¢ekilen beyin
bilgisayarli tomografi (BT)’de fraktiir, kanama,
O6dem saptanmadig1 ve eve gonderildigi 6grenildi.
Yapilan ndrolojik muayenesinde; biling agik, aksiyel
hipotonisite, sag kolda kas giicli 1/5 ve sag bacakta
kas glci 2/5 saptandi. Hastamn ¢ekilen
konvansiyonel ve diffiizyon agirhikli manyetik
rezonans (MR) da sol lateral lentikiilostriat arter
sulama sahasi olan putamen ve kaudat niikleus
govdesinde iskemi ile uyumlu bulgular saptandi

(Goriintiileme  1,2). Iskemi etrafinda  kanama
saptanmadi. Iskemik inmeye yonelik yapilan
hemogram, elektrolitler, karaciger ve bdbrek

fonksiyon testleri, kan lipitleri, vaskiilit gostergeleri,
homosistein, protein C, protein S ve diger tromboz
panelleri normal saptandi. Ekokardiyografi ve boyun
doppler ultrason da patoloji yoktu. MR anjiografide
tromboz ve arteriyovendz malformasyon ve riiptiire
yonelik bulgulara rastlanmadi.

Resim 1 ve 2. Konvasiyonel ve Difiizyon MR’da sol lateral lentikiilostriat arter sulama sahasi olan putamen ve kaudat niikleus gévdesinde
iskemi ile uyumlu alanlar.

2.2. Ikinci Olgu

On iki aylik erkek ¢cocugu koltuktan sirt iistii diigme
sonrasi yaklasik yarim saat i¢inde baslayan sag kol ve
bacakta gii¢siizliik, desteksiz oturamama yakinmasi
ile dis merkez acil servise basvurmus. Ilk olgumuzda
oldugu gibi yapilan BT’de patoloji saptanmamasi
taburcu edilmis. Diigmeden 72 saat
gecmesine ragmen yakinmalari devam etmesi iizerine
¢ocuk ndroloji poliklinigimize bagvurdu. Yapilan
muayenesinde patolojik olarak sag nazolabial
sulkusta silinme (santral fasiyal paralizi), sag kolda
kas giicii 1/5 ve sag bacakta kas

lizerine

342

giicli 2/5 olarak saptandi(Gériintiilleme 3,4). izlemi
sirasinda davranigsal duraksamanin eslik ettigi sag
kolda fokal tonik nébetler gozlendi. i1k olguda oldugu
gibi iskemik inme etiyolojisine yonelik laboratuvar
tetkiklerinde patoloji saptanmadi.

Her iki hastamiza da asetil salisilik asit (5 mg/kg/giin)
baslandi. Taburculukda fizyoterapi programina
alindi. Ik olguda bulgular tam diizelirken; ikinci
olguda kas giicii 4/5 seviyesine kadar yiikseldi.



Resim 3 ve 4. Konvasiyonel ve Difiizyon MR’da sol putamen ve kaudat niikleus gévdesinde T2 hiperintens,
difiizyon agirlikli MR sekanslarinda sol bazal ganglionik bdlgede

3. Tartisma

Hafif kafa travmalar, cocuklarda ¢ok yaygin
goriilmekte olup, siklikla ciddi komplikasyonlara yol
agmamaktadir [5]. Ancak %2-3 gibi diisiik oranlarda
bazal ganglion internal kapsiil (BGIK) inmesine yol
acarak, ciddi norolojik  defisitlere  neden
olabilmektedir [6,7].

Kiigiik ¢ocuklarda BGIK inmelerinin cogu kiiiik
travmalar sonucu geligir. Burada gelisen inme
mekanizmasi, motorlu tasit kazasi gibi biiylik
travmalardan  farklidir.  Etkilenen c¢ocuklarda
kosarken diigme ayrica sandalye, yatak gibi alcak
mesafelerden diisme Oykiisii vardir [8,9]. Her iki
hastamizda da koltuktan diisme gibi goézardi
edilebilecek bir travma Sykdisii vardi.

Hafif derecede kafa travmasi sonrasi gelisen BGIK
inmeli ¢ocuklarin ¢ogu 2 yas altindadir [10,11].
Bizim hastalarimizin da yas1 da literatiirle benzerlik
gostermekteydi.

Travma sonrast semptomlarin ortaya ¢ikis siiresi,
¢ogunlukla ilk birkag¢ dakika ile 6 saat arasinda olup,
7 giine kadar da uzayabilmektedir [6,12]. Jain ve
arkadaglar1 hafif travma sonrasi gelisen BGIK
inmesinde, semptomlarin ¢ikis siirenin ortalama ilk
2 saat oldugunu ve tiim ¢ocuklarin 24 saat igerinde
bulgu verdigini goéstermislerdir [10]. Bizim
hastalarimizdan ilki diismeden 24 saat sonra, ikincisi
ise 72 saat sonra bize basvursa da; aileler
yakinmalarimin ilk 1 saat igerisinde basladigini
belirttiler. Dis merkezlerde hastalarin  tedavi
baslanmadan eve gonderilmesini; klinik bulgularin
¢ok hafif olmasi ve/veya ayrintili nérolojik muayene
yapilmamast ve tomografilerde de kanama
saptanmamasina bagladik. Bu ylizden c¢ocuk
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hastalarda anamnez ve klinigin, en az goriintiileme
yontemleri kadar degerli oldugu kanisina vardik.
Lentikiilostriat arterler mobil olan subaraknoid
bosluk (ekstraserebral segmentler) ve sabit olan
intraserebral segmentlerde uzanim gosterir [13]. Bu
anotomik seyir nedeniyle, ani hareket kaynakli
gerilmeye karst savunmasizdir ve intima {izerinde
travma yaratarak vazospazm ve/veya tromboz ile
sonuglabilir [5,14]. Ayrica lentikiilostriat arterler ile
orta serebral arter gdvdesi arasindaki anatomik iligki,
fetal yasamdan cocukluk ve eriskinlige kadar
degismektedir. Bebeklik doneminde; lentikiilostriat
arter ve orta serebral arter arasinda keskin bir ag1
olmasi ve ektraserebral segmentlerin daha kisa
seyretmesi; lentikiilositriat arteri travmaya daha
dayaniksiz hale getirmektedir [13,15].

Ayrica bazi ¢alismalarda hafif kafa travmasi sonrasi

gelisen BGIK inmeli hastalarin BT
goriintiilemelerinde lentikiilostriat ~ arterlerde
kalsifikasyonlar ~ saptanmistir.  Bu  Kkalsifiye

arteriopatinin (mineralize anjiopatinin) de iskeminin
patogenezinde rol oynayabilecegi ileri siiriilmiistiir
[12]. Ancak her iki olgumuzun ¢ekilen BT
goriintiilemesinde kalsifikasyon saptanmadi.
Travma sonrasi goriintillemede ilk tercih edilen
kontrastsiz BT,  intrakraniyal = kanamalarin
saptanmasi i¢in kullamlmaktadir. Bununla birlikte
BT, iskemik inmeli ¢ocuklarda %40 oraninda tan
koymada basarisizdir[16]. Mc Glennan C ve
arkadaglarinin yaptig1 bir calismada MR ile akut
iskemik inme saptanan ¢ocuklarin %47 sinin,
oncesinde c¢ekilen BT’lerinin normal oldugunu
bildirilmislerdir [17].



Iskemik inmeyi diisiindiiren klinik durumlarda
goriintiileme olarak sedasyona ihtiya¢ duyulmamasi
ve kisa siirede ¢ekilebilmesi nedeniyle difiizyon
agirlikli MR goriintiileme 6n plana ¢ikmaktadir [18].
Ozellikle de erken dénem inmeyi gostermede
difizyon agirliklt MR, konvansiyonel MR ve BT ‘ye
gore Tlstliin olup, % 88-100 arasinda yiiksek
duyarlilik ve % 86-100 oraninda yiiksek 6zgiilliige
sahip olmasi nedeniyle tercih edilen bir tetkik
olmustur [19,20,21].

Kafa travmasi geciren hastalarimiz acil servislere
basvurmakta olup, giiniimiizde bu hasta gruplarinin
goriintilleme endikasyonlar1 i¢in ¢ok genis olgu
serileri ile yapilmig c¢alismalar bulunmaktadir.
Giiniimiizde BT taramasi travmatik  beyin
yaralanmasinin teshisinde referans test olarak kabul
edilmektedir. Bununla birlikte, radyasyona maruz
kalma, farkli kanser risklerinin artmasi ¢ocuklarda
kullaniminda onemli sinirlamalarint
olusturmaktadir. Ayrica kafa travmalari olan
¢ocuklarda ayrintili anamnez ve dikkatli nérolojik
muayenenin objektif olarak degerlendirilmesindeki
giiclikkler ve diger sosyal problemler ¢ocuk hasta
grubundaki hafif kafa travmalarinin yonetiminde
birgok zorluga yol agmaktadir [22,2324]. Bu
sorunlar1 asmak i¢in hafif kafa travmalari ¢ocuklarda
yiiksek riskli ¢ocuklart tespit etmek igin duyarlilig
yiikksek olan Pediatric Emergency Care Applied
Research Network (PECARN) puanlama sistemi ile
cocuklarda BT endikasyonu degerlendirilmeye
¢alisilmaktadir. Pediatri alaninda PECARN, hafif
kafa travmali ¢ocuklarda yiiksek riskli ¢ocuklarin
belirlenmesinde iyi bir tarama aracidir. Ancak 2 yas
altindaki ¢ocuklarda bu tarama aracinin duyarlilig:
azalmaktadir [25]. Bizim olgularimizin da 2 yas
altinda olmasi bu goriisii destekler nitelikte idi.

G. WANG ve arkadaglari, PubMed veri tabam
incelemesinde hafif kafa travmasi sonrasi BGIK
inme ile ilgili arama terimleri kullanarak Mayis
2019’a kadar olan bir literatiir arastirmasi yapmis ve
otuz vakayr arama kriterlerine uygun olarak
bulmuslardir. Bu literatiirlerin gbzden
gecirilmesinden sonra risk faktorleri, patofizyoloji,
klinik ozellikler, radyolojik ozellikler, tedavi ve
prognoz agisindan bir akis semasi onermislerdir [4].
Biz de hafif kafa travmasi sonrasi gelisen BGIK
inmeli hastalara bu akis semasinin uygulanmasinin
tan1 ve tedaviye odaklanma konusunda daha hizli bir
yaklagim olacagin diisiinmekteyiz.

4.Sonug

Hafif kafa travmalan sonrasi ge¢ klinik bulgu
gosteren ve/veya hafif klinik bulgularla basvuran 2
yas alti cocuklarda ayrintili anamnez, dikkatli
norolojik muayene ve BT’nin yaninda mutlaka
diffiizyon agirlikli MR goriintiilemesi yapilmasi
distintilmelidir.
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Oz
Intraluminal stent-greft yerlestirilmesi eriskin aort koarktasyonu olan hastalarda yasam siiresini uzatmanim yani
sira semptomlarin hafifletilmesi i¢in tercih edilir.
Burada kompleks istmus anatomisi olan 44 yasinda bir aort koarktasyonu hastasinin girisimsel tedavi uygulamasini
sunduk. Sol subklavyen arter ostiumundan 6nce baslayan uzun segment darligi, proksimal sol subklavyen arter
anevrizmasi, desendan aorta multilobiile anevrizma, poststenotik dilatasyon ve kollateral olusumu mevcuttu.
Hastaya endovaskiiler stent-greft implantasyonu basariyla uygulandi.
Konjenital aort koarktasyonlarimin endovaskiiler girisimleri, hastalarin uzun siireli tedavileri i¢in cerrahiye
tamamlayici ve alternatif tedavi segenegidir.

Anahtar Kelimeler: Aort koarktasyonu, Endovaskiiler, Erigkin.

Abstract
The intraluminal stent-graft placement is preferred for alleviation of symptoms as well as prolonging life span of
adult aortic coarctation.
We presented here the interventional treatment option of a 44 years-old aortic coarctation patient with complex
isthmic anatomy, long segment stenosis beginning before the left subclavian artery ostia, proximal left subclavian
artery aneurysm, multilobulated aneurysm of descending aorta, poststenotic dilatation and collateral formation.
The patient was treated with endovascular stent-graft implantation successfully.
The endovascular interventions of congenital aortic coarctations are complementary and alternative treatment
option to surgery for the long-term management of the patients.

Key Words: Adult, Coarctation of the Aorta, Endovascular.

1. Introduction

Aortic coarctation confirms 6-8% of all congenital
heart diseases [1]. The standard treatment is surgery
and the mean life expectancy is 35 years [2]. But the
development of surgical techniques and medical
therapy in recent _years have increased the life
expectancy of these patients.  Aneurysm,
pseudoaneurysm, recurrent coarctation, aortic and
cardiac dysfunction were encountered as long-term
complications in some of the patients who had been
treated surgically at young ages. The development of
such complications leads to the search for alternative

treatment modalities. With the advent of balloon
angioplasty and endovascular interventions, new
treatment options could be used successfully.

2. Case Report

In this case report, we presented a 44 years-old male
patient with aortic coarctation who is treated by an
endovascular intervention. The patient was admitted
to the out-patient clinic with the complain of arterial
blood pressure difference between right and left
upper extremity. He was hypertensive without any
other complaint. The laboratory tests were normal.
The computed tomography angiography (CTA)



demonstrated the stenosis at the beginning of left
subclavian artery, coarcted segment with 4-5 mm
opening at the distal of the left subclavian artery,
multilobulated aneurysms and saccular aneurysm
formation at the proximal of the left subclavian
artery. Also poststenotic dilatation and increased
collateral formation were observed. The patient was
evaluated as suitable for interventional therapy
according to the preoperative evaluation. The
interval between the left common carotid and the left
subclavian artery was appropriate for a secured gap
for the deployment of the stent-graft. We performed
the endovascular therapy with optimal conditions at
the angiography laboratory.

Under general anesthesia, 6F sheat was introduced to
the right brachial artery and the conventional
angiography (arteriography) of the aorta was
performed. The coarcted segment of the descending
aorta was shown in Figure 1.

The right femoral artery was explored. The 22F,
24 X152 mm sized Medtronic Valiant Thoracic stent-
graft was passed. The stenotic segment of the
coarcted descending aorta was passed by stent-graft

demonstrated by arrow.

No residuel stenosis was observed at the control
angiography. Before the intervention, the right radial
artery blood pressure was 179/96 mmHg; the left radial
artery blood pressure was 140/85 mmHg. After the
intervention they were 159/87 mmHg on the right;
112/83 mmHg on the left upper extremity showed us
not any effect of the left subclavian artery circulation.
The patient was discharged without any problem at the
third postoperative day. The third month control 3D-CT
angiographic view did not reveal any recoarctation or
endoleak problem. (Figure3).
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Figure 2: The flouroscopy of the deployed stent-graft and the balloon angioplasty. Coarcted segment was

Figure 1. The angiographic view of the comlex
aneurysms and coarctation of the aorta

diligently. The system was deployed close to the left
subclavian artery entrance with partial occlusion. It
was dilated two times with the Medtronic Reliant
balloon (AB 46 cm?, 12 F) (Figure 2).

3. Discussion

Unrepaired coarctation may cause to congestive heart
failure, aortic rupture, cerebral aneurysm and infective
endocarditis [2]. For this reason, surgical or
interventional therapy should be performed to eliminate
these symptoms and to prolong the survival of the
patients [3]. The endovascular therapy is an easy, safe
and reliable intervention for the strict descending aortic
coarctation of the appropriate patient. We preferred to
use the balloon expandable stent-graft implantation to
prevent elastic recoil of the coarcted segment of the
descending aorta. This system also prevents the new



Figure 3. The 3D computarized tomography of the 3rd
month control of the patient

aneurysm development and enlargement of the already
existing aneurysm.

We performed the endovascular intervention without any
trouble in this patient. This enabled us to perform the
more easily actualized therapeutic option when compared
to more difficult standard surgery. The endovascular
interventions of the congenital adult aortic coarctations
are now complementary alternative to surgery for the
long-term management of patients with a good success
rate and safety profile. It should be noted that the best
result could be obtained in properly selected patient with
appropriate anatomy. We prefer general anesthesia for
coarctation patients for controlling blood pressure.
During the deployment and staged dilatation of the
endograft, the arterial blood pressure of the patient could
easily be managed. The endovascular intervention for the
complex coarctation anatomy provides better
hemodynamic results and larger diameter gain which is
almost equal to the native size of the descending aorta.
The complications that could be seen during classic
surgery such as laryngeal nerve injury, hemorrhage,
thoracic duct damage and anastomotic problems are not
observed.

This case report indicates that endovascular intervention
is an alternative treatment modality for aortic coarctation
which is managed practically without any complication.
However, much information is still needed regarding to
the long term course in stent-graft implanted patients
with aortic coarctation [4]. We thought the importance
of follow-up of these patients to determine the
complications of endoluminal intervention.

In conclusion, the authors believed that for properly
selected patients with adult coarctation of the aorta
endovascular intervention should be used as an initial
therapy.
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