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Kan kultliriinde bakterilerin hizli tanisi ve duyarliliklarinin saptanmasi
Rapid diagnosis of bacteria and determination of sensitivity in blood culture
Munevver Kayin Ding' Volkan Ozenci' Sabire $6hret Aydemir2

'Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi, izmir, Tiirkiye

2 Ege Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji Anabilim Dali, izmir, Tirkiye

oz

Amag: Kan dolasimi enfeksiyonu olan hastalarda; etkenin kisa siirede tanimlanmasi ve uygun
antimikrobiyal tedavi uygulanmasi, morbidite ve mortalitenin azaltiimasi bakimindan oldukga 6énemlidir.
Bu galismada, kan kiltiriinden dogrudan tanimlama ve antibiyotik duyarlilik testlerinin yapilmasi igin
gelistirilen yeni bir ydntemin degerlendiriimesi amaglanmistir.

Gereg ve Yontem: BacT/Alert 3D sisteminde pozitif sinyal veren kan kiltliri érneklerinden yikama ve
santrifiij islemleri ile bakteriyel ¢okelti elde edildi. Bu ¢okeltiden Vitek MS kullanilarak tanimlama
yapildi, ardindan VITEK 2 otomatize sisteminde dogrudan antibiyotik duyarlilik testi ¢aligildi. Sonuglar
standart ydntem ile karsilastirildi.

Bulgular: Tanimlama islemi 80 kan kultlrl 6rneginde gergeklestirildi. Dogrudan tanimlama isleminde
73 Ornek tanimlandi ve bunlardan 72’si (%90) standart yontemle uyumlu olarak sonuglandi. Dogrudan
antibiyotik duyarhhk testlerinin %97,9 oraninda uyumlu oldudu saptandi. Degerlendirilen 635
antibiyotik duyarhlik sonucu iginde; 10’unda blyuUk hata, 3’Gnde kiguk hata oldugu gorulda.

Sonug: Kan kiltiri 6rneklerinden calismada uygulanan prosedirler kullanilarak 24 saat icinde,
maliyetli reaktifler ya da uzun islem sturesine gereksinim olmadan, standart uygulama sonuglarina
benzer bir sekilde tanimlama ve antibiyotik duyarlilik sonucu elde edilebilecedi goérilmustir.

Anahtar Sozcukler: Kan kiltird; MALDI-TOF MS; Dogrudan tanimlama.

ABSRACT

Aim: In patients with bloodstream infection; identifying the causative agent in a short time and
applying appropriate antimicrobial therapy is very important in terms of reducing morbidity and
mortality. In this study, it was aimed to evaluate a new method developed for direct identification and
antibiotic susceptibility testing from blood culture.

Materials and Methods: Bacterial pellet was obtained from blood culture samples that showed
positive signals in the BacT/Alert 3D system by washing and centrifugation. Identification was made
from this pellet using Vitek MS, followed by direct antibiotic susceptibility testing in the VITEK 2
automated system. The results were compared with the standard method.

Results: Identification was performed on 80 blood culture samples. In the direct identification process,
73 samples were identified, of which 72 (90%) resulted in agreement with the standard method. Direct
antibiotic susceptibility tests were found to be compatible with a rate of 97.9%. Among the evaluated
635 antibiotic susceptibility results; it was observed that 10 of them had major errors and 3 of them
had minor errors.

Conclusions: Using the procedures applied in the study from blood culture samples, without the need
for costly reagents or long processing time, it has been observed that identification and antibiotic
susceptibility results can be obtained within 24 hours, similar to standard results.

Keywords: Blood culture; MALDI-TOF MS; Direct identification.

Sorumlu yazar: Minevver Kayin Ding )
Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi, Izmir,

Tarkiye
E-posta: drmunevverkayin@gmail.com
Basvuru tarihi: 13.09.2021 Kabul tarihi: 08.11.2021

133



GiRiS

Standart yontemler ile kan dolasimi
enfeksiyonlarina neden olan mikroorganizmalarin
tanimlanmasi  ve  antimikrobiyal  duyarlilik
testlerinin sonuglari 48 saat veya daha uzun siire
almaktadir. Sepsis slUphesi olan hastadan kan
kaltura ahindiktan hemen sonra, hastalara ampirik
ve genellikle genis spektrumlu antimikrobiyal
tedavi baglanmakta ve bu tedavi etiyolojik ajan
tanimlanincaya ve antibiyotik duyarlihk testleri
sonuglanincaya kadar devam eder. Genis
spektrumlu antimikrobiyallerle yanlis ve surekli
tedavi; ilag toksisitesine, antimikrobiyal ila¢
direncine, hastanede artan vyatis suresine,
hastalar ve saglk sistemi igcin ek maliyetlere yol
acmaktadir (1). Bu nedenle, ampirik tedaviden
hedefe yonelik tedaviye zamaninda gecgebilmek
icin kan dolasimi enfeksiyonuna neden olan

mikroorganizmalari  hizh  tanimlayan  eftkili
uygulamalari belirlemek énemlidir.
Kan dolasimi enfeksiyonuna neden olan

patojenin dogru tanimlanmasi ve antimikrobiyal
duyarliik testi (ADT), klinik mikrobiyoloji
laboratuvari tarafindan gergeklestirilen en énemli
iki konudur. Kan dolagimi enfeksiyonlarinda etkili
antibiyotik tedavisine kadar gegen sire hem
morbidite hem de mortaliteyi azaltmada 6nemli
bir belirleyicidir (2). Ampirik antimikrobiyal
tedaviye, klinik durum ve epidemiyolojik faktorler
rehberlik edebilirken; en etkin antimikrobiyal
tedavi ise tanimlama ve ADT'ye dayanir. Gram
boyama ampirik antimikrobiyal tedavide yol
gosterici  olabilmekle birlikte, intrensek direncli
bakterileri ayirt etmede yeterli olamamaktadir.

Matris destekli lazer desorpsiyon iyonizasyon-
ucus suresi kutle spektrometrisi (MALDI-TOF
MS), daha hizh ve daha dodru tanimlama
sagladigi icin klinik mikrobiyoloji
laboratuvarlarinda kullaniimaktadir (3).
Geleneksel tanimlama testlerine benzer sekilde,
MALDI-TOF MS ile tanimlamada kati besiyerinde
ureyen mikroorganizmalar kullanilir. Pozitif kan
kiltirlerinden  mikroorganizmalarin  dogrudan
tanimlanmasina  yonelik  ¢gesitli  yontemler
gelistiriimektedir. Bunlar genellikle kan kiltiri
orneginde bulunan kan bilesenlerinin giderilmesi
ve ardindan mikroorganizmanin santrifij veya
filtrasyon yoluyla ayriimasi ve konsantrasyonu
islemlerine dayanir (4).

Pozitif kan kiltirinden santriflij sonrasinda elde
edilen ¢okeltden MALDI-TOF MS kullanilarak
yapllan tanimlamayi standart yontemde kati besi
yerinde Ureyen kolonilerden yapilan tanimlama ile
karsilastirdik. Daha sonra c¢okeltiden dogrudan
ADT calisarak, koloniden vyapilan ADT ile
uyumunu degerlendirdik.

134

GEREG ve YONTEM
1. Kan kdiltiirii 6rnekleri

Mevcut calismadaki kan  kdltarleri, Ege
Universitesi Tip Fakiiltesi Hastanesinde takip
edilen hastalardan; Haziran ve Eylil 2018
tarihleri arasinda BacT/Alert Standard Aerobic
(SA), Standard Anaerobic (SN) veya (Pediatric
Fastidious Antimicrobial Neutralization) PF plus
siselerinde  toplandi ve BacT/Alert 3D
(bioMérieux, St. Laurent, Quebec) otomatize kan
kiltir cihazinda inkibe edildi. Gram boyamada
monomikrobiyal oldugu goérilen 80 kan kdltru
ornegdi gcalismaya alindi.

2. Standart uygulanan mikroorganizma
tanimlama islemi

Tdm kan kultura siseleri, %5 koyun kanli agar ve
EMB agar (bioMérieux, Marcy I'Etoile, Fransa)
besi yerlerine pasajlandi. Plaklar 35 °C'de inklbe
edildi, 24. ve 48. saatlerde incelendi. inkiibasyonun
ardindan, kati besiyerlerinde gelisen
mikroorganizmalar Vitek MS sisteminde
(bioMérieux, Inc., Durham, NC, ABD) tanimlandi.
izolatlar hedef plaka Uizerine yayildi, ardindan1 pL
a-siyano-4-hidroksisinnamik asit (CHCA) matrisi
uygulandi ve MALDI-TOF MS ile tanimlamadan
Once kurumaya birakildi. Tanimlama sonuglari
MYLA yaziliminda analiz edildi.

3. Kan kliltiriinden dogrudan bakteriyel ¢cokelti
elde edilmesi

Pozitif kan kultirtu siselerinden 4’er mL kan, 10
mL'lik 2 ayri steril tipe aktarildi ve 1000 rpm
devirde 10 dakika santriflj edildi. Olusan
supernatan iki ayri steril tipe aktarilip 4500 rpm
devirde 10 dakika santrifij edildi (Sekil-1).
Tlplerde olusan ¢okeltilerden biri dogrudan
tanimlama igleminde, digeri dogrudan antibiyotik
duyarhlik testinde kullanildi.

4. Kan kdltirinden dogrudan tanimlama islemi

Bakteriyel c¢okelti 1 mL steril distile su ile
suspanse edildi ve suUspansiyon 2 mLlik
Eppendorf tipine aktarildi. Stspansiyon 13.000
rom devirde 2 dakika santrifij edildi. Olusan
cOkeltiye protein ekstraksiyon islemi uygulandi
(Sekil-2). Cokelti 900 pL %99,5 etanol ile
suspanse edilerek presipite edildi, tzerine 300 uL
steril distile su eklendi. Stspansiyon 13.000 rpm
devirde 2 dakika santriflj edildi. Supernatan
uzaklastirildiktan sonra ¢okelti 20-50 pL %70
formik asit ve 100 pL asetonitril ile sispanse
edildi ve 13.000 rpm devirde 1 dakika santrifQj
edildi. Supernatan Vitek MS hedef plakasi
Uzerine yayilip kurumaya birakildi. Ardindan 1 pL
CHCA eklenip, kuruduktan sonra Vitek MS ile
tanimlandi (Sekil-3).
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tanimlama ornek tanimlandi

\\ Otomatize sistemde
antibiyotik duyarlilik

testinin galisiimasi

\— Isleme alinmad

Sekil-3. Pozitif kan kdlturi siselerinden dogrudan
tanimlama ve dogrudan antibiyotik duyarlilk
testi ile Standart Yaklasim igin is akis semasi.

|_|Otomatize duyarlilik
testi caligildi
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5. Kan Kiiltiriinden dogrudan antibiyotik duyarlilik
testi

Bakteriyel cokelti ile 0,5 McFarland
yogunlugunda suspansiyon olusturuldu. Bu
slspansiyondan AST-P640 (Gram-pozitif), AST-
N325 ve AST-N326 (Gram-negatif) Kkartlari
kullanilarak VITEK 2 (bioMérieux, Inc., Durham,
NC, ABD) otomatize sisteminde antibiyotik
duyarlilik testleri ¢calisildi.

6. Standart yéntemde kan kiiltiiriinden antibiyotik

duyarlilik testi

Pozitif sinyal veren kan kultiri 6rneklerinden kati
besiyerlerine yapilan pasajlarda gelisen
kolonilerden 0,5 McFarland yogunlugunda
suspansiyon hazirlandi ve VITEK 2 otomatize
sisteminde antibiyotik duyarhliklari ¢aligildi.

7. Etik ve Istatistik

Bu calisma, Ege Universitesi Tip Fakiiltesi
Hastanesinden (17-TIP-026), calisma o6zellikleri
acisindan yazih bilgilendiriimis onamin gerekli
olmadidi deneysel bir ¢alisma olarak onay aldi.
Calisma veri tabaninda higbir kisisel bilgi yer
almadi.

Kategorik degiskenler, uygun goéruldiginde Ki-
kare testi kullanilarak karsilastirildi ve <0.05'lik
bir p degeri anlamli kabul edildi.

BULGULAR

1. Dogrudan ve geleneksel yaklasimlar
kullanarak yapilan MALDI-TOF MS
tanimlamasinin karsilastiriimasi

Calismaya, 51 Gram-pozitif ve 29 Gram-negatif
bakteri olmak Uzere toplam 80 pozitif kan kultiru
dahil edildi. Vitek MS, 72 (%90) bakteriyel
cOkeltide organizmalari tir duzeyinde dogru bir
sekilde tanimladi. Tanimlanmayan 7 izolat esas
olarak Gram-pozitif organizmalardi (7 izolattan
6's1), bunlardan 3'U S. epidermidis idi. Bir izolat
da standart uygulamada S. epidermidis olarak
tanimlanirken, dogrudan kan kdultdrinden yapilan
tanimlamada S. paucimobilis olarak tanimlandi.

2. Dogrudan ve standart yaklagimlar kullanilarak

antimikrobiyal duyarlilik test sonuglarinin
degerlendiriimesi

Kan kiltirinden dogrudan elde edilen ¢okeltiden
72 izolatta (28’i Gram-negatif, 44'G Gram-pozitif)
ADT calisildi ve standart ydontemde kati besi
yerinde Ureyen koloniler kullanilarak yapilan ADT
ile karsilastirildi (Tablo-1). Antibiyotik duyarhihdini
test etmek icin toplam 635 antibiyotik
degerlendirildi. Kan kdltirinden dogrudan ADT
sonucunda 622 (%97,9) antibiyotigin duyarhhgi
rutinde kullanilan standart yéntem ile uyumlu
olarak sonuglandi. Gram-negatif bakteriler igin
288 antibiyotik test edildi, 277 ‘si (%96,2)
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standart yontem ile uyumlu bulundu (Tablo-2).

Gram-pozitif bakteriler icin 347 antibiyotik test

edildi ve 345’i (%99,4) uyumlu sonuglandi (Tablo-

3).

Tablo-1. Pozitif kan kultirlerinden dogrudan tanimlama
yéntemi kullanilarak elde edilen sonuglar.

Bakteri tiirii Tanimlanan izolat sayisi

Uyumlu Uyumsuz Toplam

S. epidermidis 16 4 20
S. hominis 16 2 18
K. pneumoniae 9
S. haemolyticus
E. coli

E. cloaceae

E. faecalis

P. mirabilis

E. faecium

P. geruginosa

P. putida

A. ursingii

A. hydrophilia

Toplam 72 8

©

1
1

B NN W W R
R NN W W e

=]
=1

Tablo-2. Kan kdltirinden dogrudan antibiyotik duyarlilik
testinde Gram-negatif basillerin duyarlilik profilleri

Antibiyotik Major hatasayist  Minor hatasayist  Uyum Toplam
Ampisilin - - 23 23
Amoksisilin/kla - - 23 23
vulonik asit

Piperasilin/taz 2 - 26 28
obaktam

Seftriakson 2 - 21 23
Sefepim - - 28 28
Seftazidim 2 - 2 4
Ertapenem - - 23 23
Meropenem - 1 27 28
Amikasin 2 2 24 28
Gentamisin - - 28 28
Siprofloksasin - - 28 28
Tigesiklin - - 24 24
Toplam 8 3 277 288

Tablo-3. Kan kiltirinden dogrudan antibiyotik duyarlik

testinde  Gram-pozitif koklarin  duyarlilik

profilleri
Antibiyotik Major hatasayisi Minor hatasayisi  Uyum Toplam
Ampisilin - - 5 5
Sefoksitin - - 39 39
Oksasilin - - 39 39
Gentamisin - - 44 44
Siprofloksasin - - 44 44
Linezolid - - 44 44
Vankomisin 1 - 43 44
Teikoplanin 1 - 43 44
Tigesiklin - - a4 44
Toplam 2 - 345 347

Staphylococcus spp. i¢in oksasilin, sefoksitin,

gentamisin, siprofloksasin, vankomisin,
teikoplanin, linezolid ve tigesiklin duyarlliklari
calisildi.  Enterococcus spp. igin ampisilin,
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gentamisin, siprofloksasin, vankomisin,
teikoplanin, linezolid ve tigesiklin duyarlilid
bakildi. Gram-negatiflerde Tablo-2'de listelenen
antibiyotiklerin yaninda Pseudomonas spp. igin
seftazidim duyarlihdi da calisildi.

Calismada antibiyotik duyarlilk testinde ¢ok
biyik hatalarla karsilasiimadi. incelenen 635
antibiyotik duyarhihginda 13 klgik veya blyik
hata ile %97,9'luk bir uyum oldugu gorildu
(p>0.05). Sadece sinirli sayida duyarlilik hatasi
bulundu ve tim coklu ilag direng modelleri rutin
testlere benzer sonuglar verdi. Dogrudan
antibiyotik duyarllik testindeki hata oranlarinin
ISO 20776-2 standartlarina goére (blyik hata
orani <%3, cok blylk hata orani £ %3) kabul
edilebilir sinirlarda oldugu géruldu.

TARTISMA

MALDI-TOF MS, mikroorganizmalari hizli ve
guvenilir bir sekilde tanimlama yetenegi ile klinik
mikrobiyoloji laboratuvarinda rutin  kullanima
girmis durumda ve bu teknolojiyi kullanmak igin
birgok yenilikgi ydntem gelistiriimektedir (5-8).
Burada incelenen kan kiltirlerinde dogrudan
tanimlama ile mikroorganizma tanimlama suresi
24 saat kadar kisalmakta ve dogrudan antibiyotik
duyarhlik sonuglari hasta tedavisinde kilavuz
glrevi gérmektedir (9).

Bu calismada, dogrudan tanimlama prosedurind;
kati besiyerine pasajlanmis kdltirlerden yapilan
MALDI-TOF MS tanimlamasiyla karsilastirdik.
Daha Once yayinlanmig ybntemlerle
karsilagtirildiginda,  dzellikle  bir  filtrasyon
yonteminin aksine bir peletleme prosedurinin

kullanilmasi; hem satin alinacak daha az
ekipman oldugu hem de kullanimlar arasinda
daha az sterilizasyon gerekecedi anlamina
gelmektedir.

Pozitif kan kdltirlerinden, %57,4 ile %87
arasinda degisen tir dizeyinde tanimlama ile
MALDI-TOF MS’te birden fazla dogrudan
tanimlama  yontemi  onerilmistir  (7,10-11).
Calismamizda  agiklanan  dogrudan  pelet

yonteminin performansi rapor edilen araliklardan
daha iyi sonug vermistir.

Yayinlanmig  prosedirlerde  yaygin  olarak
bulunan, Gram-negatif bakterilere kiyasla Gram-
pozitif bakterilerde uyumlu tanimlanma
oranlarinin daha didsltk olmasi bizim de
karsilastigimiz bir bulgudur. Dogrudan ydntemle

tanimlanamayan Gram-pozitif bakteriler, kati
besiyerine pasajlardan Koagiilaz-negatif
stafilokoklar olarak tanimlandi. Tanimlama

yapillamayan bu d&rneklerde kultir plaginda az
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saylda koloni elde edildi, bu da sisede dusuk
miktarda canli  bakteri  yUkd  oldugunu
gostermektedir. MALDI-TOF MS tanimlamasi igin
gereken minimum bakteri yogunlugunun 10°
CFU/mL oldugu gosterilmistir ve bu yogunlukta
bir pelet Uretmek icin igsleme alinan oOrnek
miktarini arttirmak etkili olabilir.

Pozitif kan kuiltirinden dogrudan antibiyogram
yaklasimi kullanilarak yUratilen otomatize ADT,
bakterilerin direng profillerini hizla belirlemek igin
glvenilir bir ydntemdir. Pasajlama ve subkultir
adiminin g¢ikariimasi, ayni gun iginde duyarlilik
sonugclarinin alinmasini saglamigtir.

Kan kaltirinde Ureyen mikroorganizmalarin hizli
bir sekilde tanimlanmasi umut vericidir ancak kan
kultura siseleri, kan ve Ureme ortaminin makro
molekdullerini icerdigi i¢in islem 6ncesinde hazirlik
yapiimasi gereklidir. Makro molekiillerin
gideriimesi  icin  kademeli  santrifij, kan
hiucrelerinin segici lizisi (6rnegin: su, amonyum
klorir, saponin, sodyum dodesil silfat
kullanilarak), serum separatér tip ve filtrasyon
gibi malzemeler kullanilabilir (12). Pozitif kan
kaltiri  6rneklerine 6n islemler uygulanarak
MALDI-TOF MS’te tanimlama suresi bir glin veya
daha fazla azaltilabilir (13).

Kan  kdltirinden  dogrudan  tanimlamada
bakteriyel ¢okelti elde etmek igin farkh yontemler
kullaniimaktadir. Azrad ve arkadaslarinin 2019
yilinda yaptiklari calismada seperatdr jelli tip
kullanilmigtir. Kan kdltiri 6rnedi bir kez 3000
rom’de santrifij edilmis ve jelin Uzerinde biriken
bakteriyel ¢okelti kullaniimistir. Bu ydntem
calisma suresini ve iglem sayisini azaltmakla
birlikte ¢alisilan 186 6rnegin 81'i (%43,5) dogdru
bir sekilde tanimlanmistir (6).

Lin ve arkadaslarinin 2018 yilinda yaptiklari
calismada, calismamiza benzer sekilde cokelti
elde etme asamasinda kimyasal madde
kullaniimamistir. Kan kdltiri érneginden 1,5 mL
alinip 600 g’'de 10 saniye santrifyj ettikten sonra
olusan supernatani 3000 g’de bir dakika santrifij
etmislerdir. Ardindan, protein ekstraksiyon islemi
uygulamadan, olusan ¢okeltiyi MALDI-TOF hedef
plakasina aktararak tanimlamisglardir.
Calismalarinda 324 érnegin 186’s1 (%57,4) dogru
olarak tanimlanmistir. Kullanilan érnek miktarinin
az olmasi ve santrifij surelerinin kisalgi
tanimlama oranlarini azaltmis olabilir.  Ayni
calismada c¢okelti elde ettikten sonra lizis
solusyonu ekleyerek MALDI-TOF MS kullanarak
tanimlama yaptiklarinda, dogru tanimlama
oranlari %81,8’e ylkselmigtir. Calismada lizis
solisyonu kullaniimasi islem sayisini arttirmakta
ve ek maliyete yol agmaktadir. Bu nedenle
calismamizda c¢okelti elde etme asamasinda
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kimyasal madde kullaniimadi ve daha az islem
basamagi ile sonug elde edilmeye calisildi (7).
Pozitif kan kulturinden antibiyotik duyarlihdini
dogrudan test etmek i¢cin Hoéring ve
arkadaslarinin 2019 yilinda yaptiklari galismada
kademeli santrifij ve serum seperatér tip
kullaniimasi karsilastiriimigtir. Serum seperator
tip ve kademeli santrifiij yontemlerinde sirasiyla
%98,4 ile %98,3 oraninda uyumlu sonug¢ elde
edilmis, anlamli bir fark goérilmemistir. Serum
seperatdr tip kullanildiginda bakteriyel g¢okelti
elde etmek icin 10 dakikallk santrifij
uygulanmigken; kademeli santrif(jj isleminde ilk
asamada dusuk devirde 5 dakika, ikinci asamada
yuksek devirde 10 dakika santrifij uygulanmistir.
Antibiyotik duyarlihginin dogrudan dlgulmesinde
serum seperatér tlp kullaniimasi, g¢alismamizda
kullandigimiz kademeli santriflije gére daha kisa
stirede tamamlanmistir (14).

Lopez-Pintor ve arkadasglarinin 2019 vyilinda
yayinlanan c¢alismalarinda bakteriyel c¢okeltiden
MALDI-TOF MS ile tanimlama ve ardindan
antibiyotik duyarhhik testi calisiimistir.
Calismamizdan farkh olarak, bu ¢alismada 1 mL
ornek kullaniimig ve SDS eklenerek kan
hicrelerinin lizisi hedeflenmistir. Yalnizca gram-
negatif Gremelerin alindigi ¢calismada tanimlama
oranlari  %88,5 olarak sonuglanmistir. Bu
calismada da en fazla hata beta-laktam grubu
antibiyotiklerde saptanmigtir (15).

Bu c¢alismada, kan kultiri 6rnedinin alinma
isleminden yaklasik 24 saat sonra, pahali
reaktifler veya uzun c¢alisma slrelerine
gereksinim olmadan, dogru bir tanimlama ve
antibiyotik duyarliik sonucu elde edilebilecegi
gOrulmustar.

SONUG

Bu prosedurin pozitif kan kilttrlerinin neredeyse
%90'Inda guvenilir bir tanimlama saglamasi ve
kati besiyerinden yapilana kiyasla daha hizli ADT
sonucu elde edilmesi, bu ydntemin degisen
mikrobiyoloji uygulamalari tUzerinde olumlu etkisi

olabilecegini gOstermektedir. Ayrica bu
yaklagimlar, antimikrobiyal direngli
mikroorganizmalarla enfekte hastalarin

zamaninda izolasyonu yoluyla enfeksiyon dnleme
ve kontrol girisimlerini iyilestirirken; uygun
antibiyotiklerin hizh ve uygun kullanimi yoluyla
hasta yOnetimini blylk olcide etkileme
potansiyeline sahiptir. Su anda, bu mudahalenin
antimikrobiyal receteleme (zerindeki etkisini
belirlemek icin daha fazla arastirmaya gereksinim
bulunmaktadir.

Cikar catismasi:
bulunmamaktadir.

Cikar catismasi
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Evaluation of Severe Acute Respiratory Syndrome Coronavirus-2 RNA
in tear specimens of hospitalised patients with confirmed novel
Coronavirus disease 2019

Hastanede yatan yeni Coronavirus 2019 hastalarinin gézyasi érneklerinde
Severe Acute Respiratory Syndrome Coronavirus-2 RNAlarinin

degerlendiriimesi
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ABSTRACT

Aim: We aimed to detect the presence of Severe Acute Respiratory Syndrome Coronavirus-2 RNA in
the tears of patients with confirmed novel Coronavirus disease 2019.

Materials and Methods: This prospective study was performed at Health Science University Kartal
Dr. Lutfi Kirdar City Hospital between 13-21 May 2020. Nasopharyngeal and tear samples of 15
patients with novel Coronavirus disease 2019 was performed for real-time polymerase chain reaction
assay. Ocular and systemic signs and symptoms, chest computed tomographic scans, and results of
laboratory blood tests as well as the drugs used for the treatment were noted and analyzed.

Results: Of the 15 patients nine (60%) were male and six (40%) were female. Mean age of the
patients was 53.86+20.20 (21-89) years. Among them nine patients (60%) were positive for novel
coronavirus disease 2019 on real-time polymerase chain reaction from nasopharyngeal specimens.
None of the patients was positive for real-time polymerase chain reaction for Severe Acute Respiratory
Syndrome Coronavirus-2 in tear specimens. Only two of 15 patients had bilateral conjunctivitis. These
two patients had positive results for Severe Acute Respiratory Syndrome Coronavirus-2 on real-time
polymerase chain reaction from nasopharyngeal swabs.

Conclusion: In this study Severe Acute Respiratory Syndrome Coronavirus-2 RNA could not be
detected in the tear samples of the patients with confirmed novel Coronavirus disease 2019 with or
without ocular symptoms and signs.

Keywords: COVID-19, SARS-CoV-2, conjunctivitis, ocular manifestations, RT-PCR.

0z
Amag: Yeni Coronavirus 2019 hastalarinin gézyaglarinda Severe Acute Respiratory Syndrome
Coronavirus-2 RNA’sinin varligini tespit etmeyi amagladik.

Gereg ve Yéntem: Bu prospektif ¢calisma Saglik Bilimleri Universitesi Kartal Dr. Liitfi Kirdar Sehir
Hastanesi’nde 13-21 Mayis 2020 tarihleri arasinda gerceklestirildi. Real-time polimeraz zincir
reaksiyonu testi igin yeni Coronavirus 2019 hastaligi olan 15 hastanin nazofarengeal ve gbzyasi
ornekleri alindi. Okliler ve sistemik belirti ve bulgular, gégtis bilgisayarli tomografi taramalari ve tedavi
icin kullanilan ilaglarin yani sira laboratuvar testlerinin sonuclari kaydedildi.

Corresponding author: Nilifer Zorlutuna Kaymak

Health Sciences University, Kartal Dr. Ltfi Kirdar City
Hospital, Eye Clinic, Istanbul, Turkiye

E-mail: n_zorlutuna@yahoo.com

Application date: 02.05.2021 Accepted: 11.11.2021

139



Bulgular: Onbes hastanin dokuzu (60%) erkek, altisi (40%) kadindi. Hastalarin ortalama yasi
53.86+£20.20 (21-89) idi. Dokuz hastanin (60%) nazofarengeal 6rneklerinde yeni Coronavirus 2019
hastaligi igin real-time polimeraz zincir reaksiyon testi pozitifti. Higbir hastanin gbzyasi érneginde
Severe Acute Respiratory Syndrome Coronavirus-2 real-time polimeraz zincir reaksiyon testi pozitif
degildi. Onbeg hastanin sadece ikisinde bilateral konjonktivit mevcuttu. Bu iki hastanin nazofarengeal
orneklerinde Severe Acute Respiratory Syndrome Coronavirus-2 real-time polimeraz zincir reaksiyon

testinin sonucu pozitifti.

Sonug¢: Bu calismada okiiler belirti ve bulgusu olsun ya da olmasin yeni Coronavirus 2019
hastalarinin gézyagi érneklerinde Severe Acute Respiratory Syndrome Coronavirus-2 RNA tespit

edilememisgtir.

Anahtar Sézciikler. COVID-19, SARS-CoV-2, konjonktivit, okiiler bulgular, RT-PCR.

INTRODUCTION

Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2) causes novel
Coronavirus Disease 2019 (COVID-19). The
disease quickly spread throughout the world after
it originated in Wuhan, China in December 2019
(4, 2). On 11th March 2020, World Health
Organization (WHO) declared the disease a
pandemic (3). After initial emerge in China, travel
related cases started appearing from all over the
world. The first case in Turkey was recorded on
March 11, 2020. At the time of writing this study
148, 399, 311 people have been infected by the
virus globally and there have been 3, 131, 077
deaths. In Turkey these numbers are 4,667, 281
and 38.711 respectively (4). The COVID-19
pandemic has not been controlled and continues
to threaten the human-life in all over the world.
The disease still doesn't have an effective
treatment and the vaccination program
conducted in the world have not reached the
sufficient  number of people; therefore
understanding the transmission routes and
preventing the transmission of the disease
remains the only and crucial way of preventing
the disease.

The main route of transmission is known to be
through contact of mucous membranes of the
eyes, nose and mouth with respiratory droplets or
fomites. Viral RNA has been found in the
nasopharyngeal tract, saliva, tears, urine and
feces of the patients (5). Transmission via
airborne respiratory droplets are well-recognized.
The other ways of transmission have been
discussed in many studies, but have not been
elucidated yet.

The aim of our study was to evaluate the
presence of SARS-CoV-2 RNA in tears of
patients with confirmed COVID-19 and to
describe the clinical spectrum of ocular and
systemic symptoms together with
nasopharyngeal and tear swab samples.

MATERIALS and METHODS

This prospective interventionally study was
performed at a tertiary COVID-19 pandemic
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clinic. Fifteen patients with confirmed COVID-19,
with or without ocular symptoms who were
hospitalized at Kartal Dr. Litfi Kirdar City Hospital
between 13" and 21% May 2020 were included in
the study. Suspect and probable cases and
critically ill patients were excluded. The clinical
diagnosis of COVID-19 were made through two
different approaches. The patients with positive
real-time polimeraz chain reaction (RT-PCR) for
SARS-COV-2 were accepted as COVID-19 or the
patients with negative RT-PCR got COVID-19
diagnosis, if they fullfilled all three clinical criteria
including having fever and/or respiratory
symptoms, compatible chest imaging findings
and decreased lymphocyte count with normal or
decreased white blood cell count. The disease
was classified as mild and severe. Patients with
mild pneumonia, oxygen saturation between 90-
94% on room air and 224 breaths/minute
respiratory rate were diagnosed as having mild
disease while patients with pneumonia and at
least one of the followings including: oxygen
saturation <90% on room air, >30 breaths/minute
respiratory rate, severe respiratory distress were
diagnosed as having severe disease.
Nasopharyngeal and tear samples were taken on
the first day of admission from all patients. Before
collecting the first samples, we recorded the time
of onset of symptoms and the antiviral drugs
used for each patient. A single ophthalmologist
(GDG) posted for COVID duty collected both
samples. Nasopharyngeal samples were taken
according to World Health Organization (WHO)
protocol. The tear specimens were taken
randomly from one eye of the patients without
ocular symptoms. In patients having ocular
symptoms tears samples were taken from the
affected eye if one eye is affected or from any of
the affected eyes randomly if both eyes are
affected. Tear samples were collected with sterile
swabs placed in the lower fornix for ten seconds.
We didn’t use topical anesthesia during the
procedure. The tips of the swab sticks were
broken off and put into a viral transport media kit
(VTM- Innomed). All necessary precautions were
taken in order to prevent the spread of infection.
Nazopharyngeal and tear specimens were stored
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at 4 °C and sent to Kartal Dr. Lutfi Kirdar City
Hospital laboratory as soon as possible. Viral
RNA was extracted from all samples with High
Pure Viral RNA Kit (Roche Life Science) by
following  instructions as  described in
manufacturer’s protocol. Extracted RNA was
tested by RT-PCR targeting SARS-CoV-2-
specific RdRp (RNA-dependent RNA
polymerase) gene fragment (Biospeedy, SARS-
CoV-2 gPCR Detection Kit). RT-PCR analyses
was performed with CFX96 Touch RT-PCR
Detection System (Bio-Rad).

This study was approved by both Kartal Dr. Litfi
Kirdar City Hospital Local Research Ethics
Committee and Turkish Health Ministry. It was
conducted accordingly to the  Helsinki
Declaration. Signed informed consent was
obtained from patients before the collection of
each samples.

RESULTS

Fifteen patients were evaluated with an average
age of 53.86+20.20 (21-89) years. Out of 15
patients nine (60%) were male and six (40%)
were female. Nasopharyngeal RT-PCR samples
were positive in nine (60%) of the 15 patients and
negative in six (40%) of the 15 patients. Tear
samples were negative in all of the 15 patients.
The mean time of the onset of the systemic
symptoms by the time of sampling was 2.53+2.21
(1-8) days. The average day for hospitalization
was 6.73+3.65 (2-15) days. Two patients had
Alzheimer disease. Because of the impaired
mental functions of these patients, a detailed
history could not be obtained about their
symptoms. At the time of sampling the most
common systemic symptoms were coughing in
eight patients (53.33%), dyspne in eight patients
(53.33%), fatique in six (40.00%) patients, and
fever in four (26.66%) patients. The other
symptoms were arthralgia, headache, diarrhea,
nausea and loss of appetite. Two of 15 patients
had ocular manifestations consistent with
bilateral conjunctivits including redness, itching
and burring. One of the patients with
conjunctivitis had Alzheimer disease. These two
patients had positive RT-PCR from
nasopharyngeal swabs. None of our patients
experienced ocular symptoms as the first
manifestation of COVID-19. Among 15 patients
nine (60%) had moderete disease while six
(40%) patients had severe. None of them were
critically ill. Demographic features, clinical profiles
and laboratory results of the patients are shown
in Table-1.

DISCUSSION

SARS-CoV-2 may occur at the ocular surface by
direct inoculation of the conjunctiva from
infectious droplets, transition of the virus through
the nasolacrimal duct from the respiratory tract or
the lacrimal gland infection and viral shedding
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(6). Also the affinity of SARS-COVs to
angiotensin converting enzyme-2 (ACE-2) which
is known to be the cell receptor for these viruses
makes them possible to infect ocular structures.
The human conjunctiva and cornea express
ACE-2 receptor, theoretically which SARS-CoV-2
can bind and cause infection (7).

Recently, some studies have been conducted to
detect the virus on the ocular surface of patients
with COVID-19. The studies detecting SARS-
CoV-2 nucleotides in tear films of patients with
COVID-19 show different positivity rate ranging
from 0% to 57.1% (8-19). In our study, we used
conjunctival swabs to obtain tear samples of 15
COVID-19 patients and we could not show the
presence of viral RNA in tears of these patients.
In the study of Deng et al. on 114 patients, all of
the ocular samples were negative (9). Similiarly,
Seah et al. could not detect viral RNA in tear
samples of their patients (8). Different from our
study they collected a total of 64 tear samples
from 17 patient’'s both eyes with one week
intervals. They used Schirmer strip to obtain the
samples. All tear samples were negative while
naspharyngeal swab samples continued to show
positive results. They claimed that the role of the
lacrimal duct as a passageway for the virus may
be wrong.

On the other hand some studies report positive
SARS-CoV-2 RT-PCR results in tear samples of
COVID-19 patients. In a study including 30
patients Xia et al. collected two samples from
each patient at 2-3 days interval. Two
conjunctival samples from one patient who also
had conjunctivitis yielded positive (3.3%) (11).
Zhang et al. reported that among 72 patients
confirmed by SARS-CoV-2 RT-PCR, two patients
had conjunctivitis and SARS-CoV-2 RT-PCR
were positive in ocular samples in one of these
patients (1.3%) (12).

On the contrary Kaya et al., Arora et al. and
Azzolini et al. reported a relatively higher positive
rates of 16%, 24% and 57.1% respectively (10,
13, 14). Different from other studies Arora et al.
collected tear samples via conjunctival swab plus
Schirmer’s test strips, only conjunctival swab and
only Schirmer’s test strips in group 1, 2 and 3
with positive results of 11 (14.7%), 11 (14.7%)
and 7 (9.3%) patients in these groups
respectively. They took samples from both eyes.
18 (24%) of 75 patients and 29 (12.9%) of 225
samples showed positive tear RT-PCR results.
Five patients had positive RT-PCR results with all
of the methods and 12 patients showed positive
results with one of the methods (14). Seah et al.
also used Schirmer’s test methods while the
other authors used conjunctival swab technique
(8). Arora et al. claimed that conjunctival swab is
the gold standart technique for collecting tear
samples.
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The different results between these studies can
be explained with the differences in sampling
time, sampling method, number of samples
taken, the expert taken the sample, the patient’s
compliance as well as the viral load and viral
transmission to tears which vary from one patient
to another.

We collected nasopharyngeal and tear samples
on the first day of admission from all patients. In
our study the mean time of the onset of the
systemic symptoms by the time of sampling was
2.53+2.21 (1-8) days. The viral load seems to fall
in the following weeks of symptoms (20). Arora et
al. performed ocular sampling within 48 hours of
confirmatory nasopharyngeal swabs. Also Karimi
from Iran took samples on the first day of
admission when the viral load is thought to be
high and found positivity rate of 7% in tear
samples. They claimed that racial variation and
differences and the variation in virus subtypes in
different regions may contribute the positive rates
(15). Ziad et al. reported that in tracheal aspirates
SARS-CoV-2 concentration was higher than the
nasopharyngeal sample (21). This sampling
result shows that viral load differs in different
parts and secretions. Table-2 shows the results
of studies including ocular manifestations,

nasopharyngeal and ocular
patients with COVID-19.

Liang et al. estimate the viral load is proportional
to the severity of the disease (22). In our study,
RT-PCR of nasopharyngeal sample results was
positive in nine (60%) of 15 patients. Among
these patients four were severe and five were
moderate while two of the patients with negatif
PCR were severe and four moderate. In the
study of Wu et al., 28 of 38 patients had positive
results from the nasopharyngeal samples.
Among them four had moderate, two had severe
and six had critical disease. Tear samples
showed positive results in two patients with
critical disease (23). In a study from Wuhan, of
the 121 patients analysed, three patients had
positive results in tears, with two of them
classified as severe/critical disease and another
classified as mild/moderate (20).

Due to the low virus concentration in non-
inflamed structures, ocular involvement is
essential for viral shedding in tears. Many studies
have indicated variable presentations of COVID-
19 patients including ocular manifestations with
laboratory reports. Guangfa Wang, a Chinese
doctor, first reported that he was infected via
ocular secretions. Before onset of pneumonia, he
complained of redness of the eyes (24).

samples of the

Table-1. Demographic features, clinical profiles and laboratory results of the patients with COVID-19.

No Sex Age Systemic Ocular Severity of the Tear Nasopharyngeal  Systemic
symptoms symptoms  disease/ sample sample results disease
oxygen saturation results
coughing, dyspnea, severe
1 F 48 joint pain, none Negative  Positive one kidney
loss of appetite sp0,<90
coughing, dyspnea, severe . . )
2 M 62 fatique none Sp0,<90 Negative  Positive hypertension
dyspnea, headache, moderate . . .
3 F 76 fatique none sp0O2>90 Negative Negative hypertension
f moderate ) .
4 M 32 coughing, dyspnea none Sp0O2>90 Negative  Negative none
focal segmental
5 F 44 coughing none r:ogg;agg Negative  Negative glomerulosclerosis ,
P rheumatoid artritis
coughing, severe . . "
6 M 21 dyspnea diarrhea none Sp0,<90 Negative Negative testicular cancer
diabetes mellitus
redness : !
- . Lo ! moderate ) " hypertension,
7 M 40 fever, joint pain gﬁr;;?ng sp02>90 Negative  Positive trombocytopenia,
9 chronic hepatitis B
diabetes mellitus,
8 F 56 coughing none moderate Negative  Positive hypertension, Crohn
spO2>90 disease
: redness . )
fatique, loss of S ! moderate . . Alzheimer disease,
9 F 84 appetite gﬁ?ﬁﬂ% sp02>90 Negative  Positive chronic heart failure
10 M 46 dyspnea, nausea none severe Negative  Negative asthma
! sp0,<90
dyspnea, fever, severe " " hypertension, chronic
n M e fatique, loss of appetite none sp0,<90 Negative  Positive lymphocytic leukemia
Alzheimer disease,
severe ) " hypertension,
12 F 89 dyspnea none Sp0,<90 Negative Positive cerebrovascular
occlusive disease
coughing, fever, moderate ) - .
13 M 57 headache, fatique none $p02>90 Negative  Positive hypertension
- moderate ) " .
14 M 35 fatique none sp0O2>90 Negative  Positive leukemia
f moderate ) .
15 M 41 coughing, fever none sp02>90 Negative  Negative
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Table-2. Results of studies including ocular manifestations, nasopharyngeal and ocular samples of the patients

with COVID-19.
Number of
" ; Number of
patients with N "
Number nas,\éu?grernmeal Ocular N“Dngrof positive ocular Number of patients %221?3;2?&;
Publication of pharyng sampling . swabs and with ocular 3 Other features
N swabs/positive swabs/positive e " " swabs and
patients method positive manifestations "
results results nasopharyngeal having ocular
swabs manifestations
Kaya et al (13). 32 32/16 Conjunctival 32/5 3 0 0
Turkiye swab
Karimi et al (15). 43 43/30 Conjunctival 43/3 3 1 1
Iran swab
Atum et al (17). 40 Not specified Conjunctival 40/3 Not specified 10 1
Turkiye swab
Xia et al (11). 30 They collected Conjunctival 60/2 They collected 1 1 They collected
China sputum sample swab sputum sample sputum sample
Zhang et al (12). 72 72/72 Conjunctival 72/1 1 2 1
China swab
Zhou et al (16). 121 121/121 Conjunctival 121/3 3 8 1
China swab
Arora et al (14). 78 75/75 Conjunctival 225/29 18 0 0 They collected tear
India swab, samples via 2
schirmer’s strip methods and grouped
the patients into 3
Kumar et al (19). 45 45/45 Conjunctival 45/1 1 0 0
India swab
Seah et al (8). 17 17/17 Schirmer’s 64/0 0 0 0 Samples from both
Singapore strip eyes at varying time
points
Azzolini et al 91 91/58 Conijunctival 91/52 15 NA NA
(10) swab
Italy
Kocamis et al 45 45/45 Conjunctival 45/1 1 0 0
(18). swab
Turkiye

Cheema et al. reported a 29 year old female
presenting with keratoconjunctivitis as the main
symptom of COVID-19 (25). In a study of 1099
patients with confirmed COVID-19, nine patients
(0.8%) had conjunctival manifestations (26).
Zhou et al. reported ocular symptoms in eight
(6.6%) out of 121 patients including itching,
redness, tearing, discharge and foreign body
sensation. Of the three (2.5%) patients with
positive sample results in tears, one had
symtoms while the other two were asymptomatic
(20). Three studies from Turkey evaluated
conjunctival swab PCR results in patients with
COVID-19. Atum et al. collected tears samples
from 40 patients with confirmed COVID-19 and
three (7.5%) were positive. Ten of the patients
had conjunctivitis and of the 10 patients only one
had positive conjunctival sample result (17).
Other study from Turkey, Kaya et al. evaluated
SARS-CoV-2 in tears of 32 patients. Their
patients did not have ocular manifestations. Five
(16%) patients yielded positive tear PCR results
(13). Out of 45 confirmed COVID-19 patients
Kocamis et al. reported that conjunctival swab
was positive in only one patient (2.22%) and
none of the 45 patients had ocular signs and
symptoms (18).

RT-PCR have some limitations in its use in ocular
samples. Low concentrations of viral RNA in
ocular secretions, as well as a possible limited
duration of viral shedding may contribute to false
negative reports (9). Difficulty in collecting
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adequate amount of tear sample also contributes
to negative results. These studies indicate that
SARV-CoV-2 RNA can be shown in very small
percantage of COVID-19 patients; however these
results don’'t eliminate the transmission of the
virus through ocular tissues and secretions.
Collecting a tear sample at the same time with
the nasopharyngeal sample may contribute to the
diagnosis of the disease by increasing the
probability of detecting the virus. In addition
physicians must be suspicious that tears of
patients may be infective despite the absence of
ocular manifestations.

These study have some limitations including
small sample size, only one time sampling,
absence of detailed ocular examination as well
as absence of a control group. Further studies
are necessary to evalute the presence and role of
novel Coronavirus in COVID-19 disease.

CONCLUSION

Although the results of our study suggest that the
risk of SARS-CoV-2 transmission through tears is
extremely low; the potential for the SARS-CoV-2
for conjunctival transmission is worth further
exploration. The negative tear RT-PCR results
should be re-evaluated with multiple samplings
done at varied intervals.

Conflict of interest: The authors have no

conflict of interest.
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The predictive role of preoperative full blood count markers and the
De-Ritis ratio in the diagnosis of testicular tumor

Preoperatif tam kan sayimi belirtecleri ve De-Ritis oranimin testis tliimériindn
tan/sindaki prediktif yeri
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ABSTRACT

Aim: To determine the value of neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR),
lymphocyte-monocyte ratio (LMR), systemic immune-inflammation (SIl) index and De-Ritis ratio, which
are among preoperative whole blood and biochemical parameters, in the diagnosis of testicular tumor.
Materials and Methods: The data of patients who underwent inguinal orchiectomy for testicular tumor
in our clinic between October 2010 and December 2019 and patients who underwent varicocelectomy,
as a control group, were retrospectively analyzed. Patients with missing data, under 18 years of age or
with additional morbidity were excluded from the present study. Prediction values for NLR, PLR, LMR,
Sll index and De-Ritis ratio were determined and the value of these parameters in the diagnosis of
testicular tumor was examined.

Results: Thirty-four (14.1%) patients underwent inguinal orchiectomy while 207 (85.9%) patients
underwent varicocelectomy in the present study. The median age of the patients during surgery was
27 (23-32) years. The number of patients with seminoma, mixt germ cell tumor, yolk sac tumor and
embryonal carcinoma was 18 (52.9%), 12 (35.3%), 3 (8.8%) and 1 (2.9%), respectively. It was
determined that 61.8% of the patients with testicular tumors were in the T2 stage and 35.3% had
metastasis. The cut-off values for NLR, PLR, LMR and Sl index were determined as 1.76, 133.43,
7.81 and 571.63, respectively. There was no statistically significant cut-off value for De-Ritis ratio (p =
0.183). The only significant factor for predicting testicular tumor was SlI index in multivariate analysis
(p <0.001).

Conclusion: Sllindex is a predictive factor that can be used in the diagnosis of testicular tumor.
Keywords: Inflammation, cancer, lymphocyte count, neutrophil count, testicular tumor.

oz

Amag: Preoperatif tam kan ve biyokimyasal parametrelerden nétrofil-lenfosit orani (NLO), trombosit-
lenfosit orani (TLO), lenfosit-monosit orani (LMO), sistemik immiin-inflamasyon (Sll) indeksi ve De-
Ritis oraninin testis tiimoértii tanisindaki yerinin belirlenmesi.

Gereg ve Yontem: Ekim 2010 ile Aralik 2019 tarihleri arasinda klinigimizde testis tiiméri nedeniyle
inguinal orsiektomi yapilan hastalarin ve kontrol grubu olarak varikoselektomi yapilan hastalarin
verileri retrospektif olarak incelendi. Verileri eksik olan, 18 yasin alfinda olan veya ek morbiditesi olan
hastalar ¢calisma diginda birakildi. NLO, TLO, LMO, Sl indeksi ve De-Ritis orani igin kestirim degerleri
belirlendi ve bu parametrelerin testis tiimérii tanisindaki yeri incelendi.
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Bulgular: Calismaya dabhil edilen hastalarin 34’linii (%14,1) testis tiimérli hastalar, 207’sini (%85,9)
varikoselektomi yapilan hastalar olusturmaktaydi. Hastalarin ameliyat esnasindaki ortanca yaslarinin
27 (23-32) yil oldugu goériildii. Testis timoérlii hastalarin 18’inde (%52,9) seminom, 12’sinde (%35,3)
mikst germ hiicreli tiimér, 3’inde (%8,8) yolk sac tiimérii ve 1’inde (%2.9) embriyonel karsinom
izlendi. Testis tiimorlii hastalarin %61,8’inin T2 evresinde ve %35,3’linde metastaz oldugu belirlendi.
NLO, TLO, LMO ve SlI indeksi igin sirasiyla kestirim degerleri 1,76, 133,43, 7,81 ve 571,63 olarak
belirlendi. De-Ritis orani igin istatistiksel olarak anlamli bir kestirim degeri bulunamadi (p=0.183). Cok
degdiskenli analiz yapildiginda, sadece Sl indeksinin testis tiimdriiniin éngériilmesinde anlamii oldugu

gordldii (p<0.001).

Sonug: Sl indeksi testis tiimérii tanisinda kullanilabilecek prediktif bir faktérd(ir.
Anahtar Sézciikler. Inflamasyon, kanser, lenfosit sayisi, nétrofil sayisi, testis tlimorii.

INTRODUCTION

Testicular tumor is the most common malignancy
in the male population aged 15-40 years, with an
increasing incidence over the last 30 to 40 years
(1). Testicular germ cell tumors account for
approximately 90-95% of all testicular tumors.
Conventionally used tumor markers for the
diagnosis of germ cell testicular tumors include
alpha fetoprotein (AFP), beta human chorionic
gonadotropin (bHCG), and lactate
dehydrogenase (LDH). However, currently,
studies are ongoing to reveal different markers
other than these (2).

It is believed that inflammatory conditions may
have a role in the development of malignancy (3).
Therefore, hematological and biochemical
parameters have been used for diagnostic and
prognostic purposes in various cancers. For this
purpose, various parameters have been created
from complete blood and biochemical data.
These parameters primarily consist of neutrophil-
to-lymphocyte ratio (NLR), platelet-to-lymphocyte
ratio (PLR), and lymphocyte-to-monocyte ratio
(LMR) (4, 5). In 2014, Hu et al. defined the
systemic immune-inflammation (SIl) index by
evaluating complete blood parameters together
(6). The De-Ritis ratio was first described in 1957
and has been shown to be useful in the diagnosis
of viral hepatitis (7). Studies in the literature have
shown that the De-Ritis ratio can also be used for
diagnostic and prognostic purposes in different
malignancies (8, 9).
In the literature, there is no sufficient data
regarding studies diagnostically evaluating
hematological and biochemical parameters
together in testicular tumors (10-12). Therefore,
this study we aimed to evaluate preoperative
hematological and biochemical parameters
together to determine their role in the diagnosis
of testicular tumor.
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MATERIALS and METHODS

The data of patients who underwent inguinal
orchiectomy for a testicular tumor in Kecioren
Training and Research Hospital between October
2010 and December 2019 were retrospectively
analyzed. Patients who underwent inguinal
varicocelectomy in the same period were
included in the study as the control group.
Patients with missing data, under 18 years of
age, using immunosuppressive drugs, having
liver-related diseases or liver metastases were
excluded from the study. This study was

approved by ethics committee (Kecioren
Research and Training Hospital, Clinical
Research  Ethics Committee, 2012-KAEK-

15/2239, 23.02.2021).

At the time of diagnosis, patients with testicular
tumors were evaluated using thoraco-
abdominopelvic computed tomography for the
presence of metastasis. Patients' age, tumor
size, and preoperative AFP, bHCG, and LDH
values were recorded. The complete blood
parameters of neutrophil count and percentage,
lymphocyte count and percentage, monocyte
count, and platelet count were obtained from the
preoperative examinations of the patients
performed in the past preoperative 2 weeks.
These data were used to calculate NLR, PLR,
LMR, SlI index, and De-Ritis ratio. The Sll index
was calculated using the following formula:
platelet count x NLR (SII=PxNLR) (6). The De-
Ritis ratio was calculated using the following
formula: aspartate aminotransferase
(AST)/alanine aminotransferase (ALT) (7).

Patients with a testicular tumor and patients who
underwent varicocelectomy were compared in
terms of blood parameters. Subgroup analysis
was performed in patients with testicular tumors;
and metastatic and non-metastatic patients were
compared in terms of blood parameters.
Statistical Package for the Social Sciences
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(SPSS) version 24.0 (IBM Corp.) software was
used for statistical analysis of the data. The
distribution of data was evaluated by the
Kolmogorov-Smirnov test. The Mann-Whitney U
test was used for analysis of the quantitative
data, and the median and interquartile range
were used to present the data. The predictive
values of blood parameters were calculated using
receiver operating characteristics (ROC) curves.
Parameters that were found to be significant in
univariate analysis were analyzed by multivariate
analysis. Binary logistic regression analysis
backward stepwise technique was used for
multivariate analysis. The level of statistical
significance was set at p<0.05.

RESULTS

Of the patients included in the study, 34 (14.1%)
had a testicular tumor and 207 (85.9%) had
undergone varicocelectomy. The median age of
the patients during surgery was 27 (23-32) years.
The median testicular tumor size was 45 (range,
30-70) mm. Demographics and preoperative
clinical data of patients were given in Table-1.
Considering the pathologies of the patients
operated for a testicular tumor, 18 patients
(52.9%) had seminoma, 12 patients (35.3%) had
a mixed germ cell tumor, 3 patients (8.8%) had a

yolk sac tumor, and 1 patient (2.9%) had
embryonal carcinoma. Of the patients with a
testicular tumor, 61.8% (n=21) had T2 stage
disease and 35.3% (n=12) had metastasis.

The testicular tumor group had significantly
higher median NLR, median Sl index, and
median PLR than the varicocelectomy group
(p<0.001, p<0.001, p=0.014, respectively). The
varicocelectomy group had a significantly higher
median LMR (p<0.001). The testicular tumor
group had a numerically higher median De-Ritis
ratio, but the difference was not statistically
significant (p=0.183).

The threshold values of NLR, PLR, LMR, and SlI
index were 1.76, 133.43, 7.81, and 571.63,
respectively. The De-Ritis ratio did not have a
statistically significant threshold value (p=0.183)
(Table-2) (Figure-1). The multivariate analysis
revealed that only the Sll index was significant in
predicting testicular tumor (p<0.001) (Table-3).

Patients with metastasis at the time of diagnosis
and non-metastatic patients were compared in
terms of blood parameters. There is no
statistically significant difference between the
groups in terms of NLR, PLR, LMR, De-Ritis ratio
and Sl index (p=0.631, p=0.826, p=0.466,
p=0.296, p=0.423, respectively).

Table-1. Demographics and preoperative clinical data of patients.

Surgery Type (N, %) Varicocelectomy 207 (85.9)
Inguinal Orchiectomy 34 (14.1)

Age, years, median (IQR) 27 (9)

Neutrophil count, (103/uL), median (IQR) 4.2 (1.8)

Lymphocyte count, (10%uL), median (IQR) 2.3(0.7)

Platelet count, (103/uL), median (IQR) 229 (77)

Monocyte count, (103/uL), median (IQR) 0.5(0.2)

ALT, U/L, median (IQR) 20 (13)

AST, U/L, median (IQR) 21 (7)

Table-2. Sensitivity, specificity and threshold values of NLR, PLR, LMR, SlI Index and De-Ritis Ratio.

Threshold Value  Sensitivity (%) Specificity (%) 95% ClI p

NLR 1.76 88.2 49.8 0.734 <0.001
(0.642-0.826)

PLR 133.43 44.1 86.5 0.631 0.014
(0.518-0.745)

LMR 7.81 5.9 98.6 0.311 <0.001
(0.210-0.413)

Sl Index 571.63 73.5 79.7 0.759 <0.001
(0.663-0.856)

De-Ritis Ratio  0.893 79.4 38.2 0.571 0.183

(0.469-0.673)

NLR: neutrophil-lymphocyte ratio, PLR: platelet—-lymphocyte ratio, LMR: lymphocyte—monocyte ratio, Sll: systemic immune-

inflammation.
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Table-3. Multivariate analysis for factors predicting testicular tumor.

Testicular Tumor Risk

OR (95%Cl) p
NLR 2.111 (0.543-8.203) 0.281
PLR 1.598 (0.635-4.024) 0.320
LMR 4.469 (0.519-38.505) 0.173
SIl Index 10.913 (4.740-25.122) <0.001

OR: Odds ratio, NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, LMR: lymphocyte—monocyte ratio, Sll:

systemic immune-inflammation.
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Figure-1. Receiver operating characteristic (ROC)
curves for the neutrophil-lymphocyte ratio
(NLR), platelet-lymphocyte ratio (PLR),
lymphocyte-monocyte ratio (LMR),
systemic immune-inflammation (SIl) index
and De-Ritis ratio against testicular tumor
risk.

DISCUSSION

In this cross-sectional study, the univariate
analysis revealed that NLR, PLR, LMR, and SlI
index were correlated with testicular tumor
development. In multivariate analysis, only the SlI
index was an independent prognostic factor.
However, we could not find any correlation
between the De-Ritis ratio and testicular tumor.
Subgroup analysis was performed in patients
with testicular tumors, but it was observed that
the presence of metastases did not make any
difference in terms of parameters.

Today, local and systemic inflammation is known
to be one of the important parameters in cancer
development (3, 13). The process of tumoral
inflammation is also critical for angiogenesis and
invasion. While low lymphocyte count is
associated with cellular immunity disorder,
elevated levels of neutrophil are correlated with
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growth factors and chemokines associated with
angiogenesis (14, 15). For these reasons,
various inflammatory markers have been found to
be associated with progression in different
cancers. These markers are primarily composed
of NLR, LMR, PLR, albumin-to-globulin ratio, and
AST-to-platelet ratio (4, 5, 16, 17). Various
studies have shown that these markers may have
prognostic significance in testicular tumors (10,
11, 18). In line with the current literature, the
univariate analysis in our study revealed that high
NLR and PLR, and low LMR were significant in
predicting testicular tumors, and threshold values
were obtained for these parameters. The
multivariate analysis showed that these factors
did not retain a level of significance. The reason
for this was thought to be due to the fact that the
Sl index, which includes all these factors in a
holistic way, was significant in the multivariate
analysis.

The SlI index was developed by Hu et al. in 2014
(6). Their study showed that the SlI index was
prognostic for recurrence and survival in patients
with  hepatocellular carcinoma. When the
literature is reviewed, the SlI index has been
evaluated in different cancers and has been
shown to be prognostic for treatment response
and survival (19, 20). In testicular tumors, a high
Sll index has been shown to be associated with a
poor prognosis (11, 21, 22). In parallel with this,
the SlI index was also found to be higher in
testicular tumor patients in our study. We are of
the opinion that the SII index including the
combination NLR and PLR, which are other
important complete blood parameters, makes this
marker a significant prognostic marker. A
comprehensive interpretation by looking at a
single marker makes it more valuable. The
limited number of testicular tumor patients
prevented us from carrying out prognostic
evaluations in terms of stages. Therefore, the
significance of the Sl index on the basis of stage
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could not be evaluated in the present study. A
comparison was made only in terms of the
presence of metastases, and it was determined
that there was no difference between the groups.

The De-Ritis ratio was first defined in 1957 and
was initially used for viral hepatitis (7). However,
it has been reported in the literature that it is a
prognostic factor in solid organ tumors such as
nasopharyngeal, liver, bladder, and renal cell
carcinoma (23-25). Considering the relationship
between testicular tumor and the De-Ritis ratio,
there are conflicting results in the literature. In
their studies, Guner et al. and Gorgel et al.
showed that a high De Ritis ratio was associated
with a poor prognosis, on the contrary, the study
of Olcucu et al. found no significant correlation
between the De-Ritis ratio and testicular tumor
stage (12, 26, 27). Our study also showed no
significant correlation between the De Ritis ratio
and testicular tumor development. The smaller
number of our testicular tumor patients than the
above mentioned studies may have been
effective in this result. Studies including a higher
number of patients are needed to elucidate the
relationship between the De-Ritis ratio and
testicular tumor.

The major limitations of our study are its single-
center and retrospective design. Secondly, the
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Applicability of endoscopic submucosal dissection after unsuccessful
endoscopic mucosal resection in colorectal laterally spreading tumors:

a single center experience

Kolorektal lateral yayilimli tiimérlerde basarisiz endoskopik mukozal rezeksiyon
sonrasi endoskopik submukozal diseksiyonun uygulanabilirligi:

tek merkez deneyimi

Abdullah Murat Buyruk Ayten Livaoglu Aydin Aktas

Trabzon Kanuni Training and Research Hospital, Trabzon, Turkiye

ABSTRACT

Aim: Endoscopic mucosal resection might technically be unsuccessful (interrupted endoscopic
mucosal resection) in some cases when treating large colorectal laterally spreading tumors. In
the literature, data on the outcomes of the endoscopic submucosal dissection method in
endoscopic mucosal resection interrupted tumors are lacking. In this study, we evaluated the
results of patients who underwent endoscopic submucosal dissection for endoscopic mucosal
resection interrupted laterally spreading tumors.

Materials and Methods: Between February 2019 and April 2021, 8 patients with endoscopic
mucosal resection interrupted colorectal laterally spreading tumors underwent endoscopic
submucosal dissection. The primary endpoint was en bloc, RO, and curative resection rates of
endoscopic submucosal dissection.

Results: In all cases, endoscopic submucosal dissection was successfully completed. The
mean tumor size was 61.5 mm (35-100 mm). The rate of en bloc resection, RO resection and
curative resection was 100%, 87.5% and 87.5% respectively. Intra-procedural perforation
occurred in 1 patient (12.5%) and was successfully treated with clip application. Delayed bleeding
occurred in 1 patient (12.5%), and was successfully treated with endoluminal hemostasis.
Furthermore, histopathological examination revealed that laterally spreading tumors in 4 patients
(50.0%) had submucosal invasion. Surgical resection was performed after endoscopic submucosal
dissection in 1 patient owing to the presence of deep submucosal invasion.

Conclusion: Endoscopic submucosal dissection is an effective and relatively safe method in
endoscopic mucosal resection interrupted colorectal laterally spreading tumors.

Keywords: Interrupted endoscopic mucosal resection, endoscopic submucosal dissection,
laterally spreading tumors.

oz

Amag: Genis kolorektal lateral yayiliml tiimérlerin tedavisinde endoskopik mukozal rezeksiyon
bazi durumlarda teknik olarak basarisiz (tamamlanmamis endoskopik mukozal rezeksiyon)
olabilir. Endoskopik mukozal rezeksiyon tamamlanmamis tiimérlerde endoskopik submukozal
diseksiyon yénteminin uygulanabilirligi ile ilgili literatiirde kisitli veri mevcuttur. Biz bu ¢alismada
tamamlanmamis endoskopik mukozal rezeksiyon sonrasinda endoskopik submukozal
diseksiyon uyguladigimiz kolorektal lateral yayilimli tiimérlii hastalarin sonuglarini analiz ettik.
Gerec ve Yontem: Subat 2019- Nisan 2021 tarihleri arasinda endoskopik mukozal rezeksiyon
tamamlanmamis kolorektal lateral yayilimli tiimérlerde endoskopik submukozal diseksiyon
uygulanan 8 hasta calismaya dahil edildi. Primer sonlanim noktasi olarak endoskopik
submukozal diseksiyon ile en bloc, RO ve kiiratif rezeksiyon oranlarina bakildi.
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Bulgular: Tim hastalarda endoskopik submukozal diseksiyon basari ile tamamlandi. Ortalama
timér ¢api 61,5 mm (35-100 mm) idi. En bloc, RO ve kiiratif rezeksiyon oranlari sirayla %100,
%87,5 ve %87,5du. Uygulama esnasinda perforasyon bir (%12,5) hastada gériildi ve klip
uygulanarak tedavi edildi. Gecikmis kanama bir (%12,5) hastada izlendi ve endoluminal
hemostaz saglandi. Histopatolojik incelemede lateral yayilimli tiimérerin dérdiinde (%50,0)
submukozal invazyon izlendi. Derin submukozal invazyon nedeniyle bir hastada endoskopik
submukozal diseksiyon sonrasinda cerrahi rezeksiyon uyguland..

Sonug: Endoskopik mukozal rezeksiyon tamamlanmamigs kolorektal lateral yayilimii tiimérierde
endoskopik submukozal diseksiyon etkili ve oldukga glivenilir bir ybntemdir.

Anahtar Sézciikler. Bagarisiz endoskopik mukozal rezeksiyon, endoskopik submukozal

diseksiyon, lateral yayilimli timor.

INTRODUCTION

Piecemeal resection of large colorectal
laterally spreading tumors (LST; up to 130
mm in size) with endoscopic mucosal
resection (EMR) is technically possible;
nevertheless, the development of residue or
recurrence is the major problem observed in
up to 55% cases in the follow-up period (1).
Technically, it is difficult to repeat the
application of EMR in residual or recurrent
lesions because of the dense submucosal
fibrosis (2-4). Endoscopic  submucosal
dissection (ESD) is the recommended salvage
treatment procedure in these lesions as it can
provide en bloc resection despite the
presence of submucosal fibrosis (5).

Although large LSTs can be treated by EMR,
it may fail (EMR interrupted) in some cases,
such as those with positive non-lifting sign,
poor endoscope operability, difficult locations
(i.e., involvement of ileocecal valve or
appendiceal orifice or the extension of the
rectum to the dentate line), assessed as high
risk for submucosal invasive cancers after
commencing EMR, anesthetic reaction (1, 2).
Similar to residual or recurrent lesions, severe
submucosal fibrosis is an expected finding in
EMR interrupted tumors (2). However, apart
from residual or recurrent lesions, there is no
consensus in the literature about the
treatment of EMR interrupted tumors.

In this study, we aimed to demonstrate the
feasibility of ESD in EMR interrupted
colorectal LSTs.

MATERIALS and METHODS

Between February 2019 and April 2021, a
total of 8 colorectal LSTs in 8 patients who
had a history of interrupted EMR underwent en
bloc resection with ESD were eligible for inclusion.
Interrupted EMR was defined as the
termination of EMR owing to various reasons
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including positive non-lifting sign, extension to
the anal canal, or depressed appearance.

En bloc resection of lesions that could not be
achieved with ESD and local
residual/recurrent lesions were not included in
the study. ESD indications were evaluated
according to the Japan Gastroenterological
Endoscopy Society guideline (5). Written
consents were obtained from all participants

Pre-ESD assessment:

All lesions were initially detected using
conventional methods and were then
examined using the narrow band imaging
(NBI) system without magnification to
evaluate endoscopic surface, vascular
features and color (NICE [NBI International
Colorectal Endoscopic] classification) (6).
Lesion size and location was noted. Cecum,
ascending colon and transverse colon as right
colon, descending colon and sigmoid colon
were defined as left colon. LSTs were also
classified according to the LST classification (4).
ESD equipment and procedure:

All ESDs were carried out by a single operator
(A.M.B.) experienced in colorectal ESD. The
procedures were performed under conscious
sedation using intravenous midazolam and
fentanyl or deep sedation with propofol. All
ESDs were performed using Olympus
equipment (Olympus Exera processors and
180-190 series endoscopes). Carbon dioxide
insufflation was used for all procedures.
Sodium hyaluronate acid with a small amount
of methylene blue dye was used for the
injection into the submucosal layer. According
to the appearance of the submucosal layer,
mild fibrosis was grouped as FO (no fibrosis)
or F1 (submucosal layer appears blue
transparent), and severe fibrosis was grouped
as F2 (severe fibrosis; submucosal layer looks
like a white muscle layer) (7). A small size
type transparent hood (ST hood) (Fujifilm,
Japan) was used for all ESDs. ESD was
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performed using a 1.5-mm long Flush knife
(DK2620J-B15S; FTS, Tokyo, Japan)
powered by a high-frequency electrosurgical
unit (VIO 200D, ERBE Elektromedizin,
Tldbingen, Germany). Pocket-creation method
was used during ESD (8). In cases where
adequate elevation could not be achieved
owing to intense submucosal fibrosis, traction
was applied with the multi-loop method (9).

Intra-procedural bleeding was defined as
bleeding lasting longer than 60 seconds
during ESD. Post-procedural bleeding was
defined as a decrease in hemoglobin value >2
g/dL with rectal bleeding after ESD compared
to the preoperative value. It was grouped as
intraoperative perforation if occurs during ESD
and delayed perforation if occurs after ESD
(10). No clip was applied to the ESD ulcer
after dissection. Procedure time was
calculated as the time between injection and
complete dissection.

Histopathological examination:

Histological findings were reported according
to the Vienna classification (11). According to
the Japanese Classification, pathological
diagnoses were Tla when the invasion depth
was <1,000 ym and T1b when the depth
invasion depth 1,000 pm (12). En bloc
resection was defined as resection in one
piece. RO resection was defined horizontal
and vertical margins free from any type of
neoplasia. Curative resection was described
as en bloc resection with negative vertical (the
invasion depth <1,000 ym) and lateral
margins, without lymphovascular infiltration
(13). Additional surgery was recommended
when these criteria were not met.

Follow-up evaluation:

Control colonoscopies were planned at 3 and
12 months after ESD. Biopsy specimens were
not routinely taken from the ESD scar unless
there was a suspicion of recurrence in the
control colonoscopy.
Measured outcomes:

The primary endpoint of our study was to
evaluate en bloc, RO and curative resection
rates of ESD in EMR interrupted LSTs.
Secondary endpoints were submucosal
fibrosis frequency, the rate of traction method
requirement, ESD-related complication rates,
and histopathological correlation after EMR—
ESD.

RESULTS
ESD was applied to 8 colorectal LSTs with

EMR interrupted. Patient details are outlined
in Table-1, 2. The female ratio was 25% (2/8).
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The median age of the patients was 62.5
years (48—-83 years). The mean period from
the interrupted EMR to ESD was 18 days (1-
90 days). Interrupted EMR was caused by
positive non-lifting sign in 5 lesions, technical
failure due to flat structure and extension to
the anal canal in 2 lesions, and technical
failure due to depressed appearance in 1
lesion. Mean size (the maximum diameter) of
resected tumors was 61.5 mm (35-100 mm).
6/8 (75%) of LSTs were granular (LST-G) and
all LST-G lesions were mixed (LST-GM). One
of the non-granular LST (LST-NG) was
pseudo-depressed (LST-NG-PD) type. Four
lesions were in the rectum, 1 lesion was in the
left colon and 3 lesions were in the right colon.
The 2 lesions in the rectum were also
extending to the anal canal. All LSTs were
evaluated as NICE type 2. The non-lifting sign
was positive in 6/8 (75%) of the lesions.
Severe fibrosis was observed in 7/8 (87.5%)
of LSTs. Traction method (12.5%) was only
used in one patient. The en bloc resection, the
RO resection and the curative resection rates
were 100%, 87.5% and 87.5% respectively
(Table-3). The mean procedure duration is
134 minutes (25-300 minutes) (Table-2).
Intra-procedural perforation (2 x 2 mm) was
observed as a complication in 1 patient
(12.5%). It was closed with metal clips.
Delayed bleeding was observed in one patient
(12.5%). The bleeding complication was
controlled by monopolar hemostatic forceps
with soft coagulation (Table-3). In the
histopathological examination, 1 LST was
diagnosed as traditional serrated adenoma, 1
as tubulovillous adenoma with high-grade
dysplasia, 2 as carcinoma in situ, and 4 as
adenocarcinoma (T1). Of the T1 tumors, 3
were evaluated as Tla and 1 as T1b (Table-
2). Right hemicolectomy was performed for
T1lb LST. No residual tumor and metastatic
lymph node were observed in the pathological
examination of the specimen. Comparison
histopathology after EMR and ESD showed
that results were correlated in only 2 LSTs
(25%). Mean follow-up for all patients was
15.5 (3—26) months (Table-2). No recurrence
was observed in the 3rd-month and 1st-year
colonoscopies of 6 patients with a follow-up
period longer than 1 year. Except for the
patient who underwent surgery, no recurrence
was observed in the 3rd-month control
colonoscopy of the other patient with a follow-
up period of less than 1 year.
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Table-1. Clinicopathological features.

Variables EMR interrupted tumors (n=8)
Sex, male/female (n) 6/2
Age (year), mean (range) 62.5+4.89 (48-83)
Time period from EMR to ESD (day), mean (range) 18 (0-90)
Location (n)

Right colon 3

Left colon 1

Rectum 4
Tumor size (mm), mean (range) 61.5 (35-100) mm
LST subtype (n)

LST-G 6

LST-NG

Submucosal fibrosis (n)

Mild (FO/F1)
Severe (F2)

~

Final histopathologic diagnosis (n)
LGD
HGD
Tis
Tla (<1,000 pm)
T1b (1,000 yms)
TSA

P W N P O

1

EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; LST, lateral spreading tumor; LST-G,
lateral spreading tumor granular; LST-NG, lateral spreading tumor non-granular; LGD, low grade dysplasia; HGD, high
grade dysplasia; Tis, diminutive intramucosal invasive.

Table-2. Endoscopic submucosal dissection for the treatment of endoscopic mucosal resection interrupted
lateral spreading tumors: patient characteristics and outcomes.

. c
¢ S c g 2
P o s » n = g w = Don o
. 5 s gT 2f g Sk B
g S ¥ 5 & Ee S3  BE 2 52 g
a8 < n | (73} - E w.c w e 04 o= O
1 77 M NG- SC 35x20 1 25 En bloc Tla None
F
2 48 M G-M AC 50x45 15 150 En bloc T1b None
3 55 M G-M C 45x37 0 140 En bloc Tis None
4 61 M G-M R 95x75 30 300 En bloc Tla Minor
perforation
5 57 M G-M R 100x65 90 170 En bloc Tla None
6 83 F G-M R- 70x62 7 180 En bloc TSA None
DL
7 56 F G-M R- 55x40 10 70 En bloc HGD None
DL
8 63 M NG- HF 42x35 40 40 En bloc Tis Delayed
PD bleeding

M, male; F, female; EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; LST-G-NM,
Laterally spreading tumor, granular-nodular mixed; LST-NG-F, Laterally spreading tumor non-granular-flat elevated;
LST-NG-PD, Laterally spreading tumor non-granular-pseudo depressed; SC, sigmoid colon; AC, ascending colon; C,
caecum; R, rectum; R-DL, rectum involving the dentate line; HF, hepatic flexure; HGD, high grade dysplasia; Tis,
diminutive intramucosal invasive.
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Table-3. Endoscopic submucosal dissection (ESD) outcomes.

Variables

Salvage ESD performed (n=8)

Procedure time (min), mean (range)
En bloc resection (n, %)
RO resection (n, %)
Curative resection (n, %)
Complication (n, %)

Postoperative bleeding

Intraoperative perforation
Delayed perforation

134+83.7(25-300)
8 (100)

7 (87.5)

7 (87.5)

2 (25)

1(12.5)

1(12.5)

0

EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection.

DISCUSSION

Considering that colorectal ESD provides high
en bloc resection rate (84-95%) and low
recurrence risk (0-2%), it is an ideal treatment
option for LSTs larger than 2 cm (5, 14).
JGES guideline stated that another important
indication of ESD is local residual or recurrent
tumors following endoscopic resection (ESD
or EMR) (5). ESD efficacy and safety in the
treatment of colorectal local residual or
recurrent tumors has been shown in many
studies (2). However, unlike residual or
recurrent lesions, there is only one study on
the applicability of ESD treatment in EMR
interrupted tumors (2). In the case series of
Tanaka et al. that included 21 patients who
underwent ESD for EMR interrupted tumors,
en bloc, RO, curative resection rates were
86%, 86%, and 76%, respectively. The mean
LST size in this study was 22 mm (6—30 mm)
(2). Our study is important as it is the second
study in which EMR interrupted tumors were
treated with ESD. In our case series, the en
bloc, RO and curative resection rates were
similar  (100%, 87.5%, and 87.5%,
respectively) although the mean size of the
tumors was almost 3 times larger. In this
respect, it has been shown that ESD can be a
salvage treatment even if the lesion diameter
is large in EMR interrupted LSTs (Figure 1-5).

The JGES guideline does not recommend
biopsy sampling in the differentiation
adenoma/adenocarcinoma prior to colorectal
endoscopic resection to prevent development
of submucosal fibrosis (5). Biopsy sampling
before treatment may increase the risk of
fibrosis and has limited the diagnostic benefits
(sensitivity,  specificity —and  diagnostic
accuracy rates of 36.6%, 90.5%, and 54.8%,
respectively) (15).
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Figure-1. 100 x 65 mm LST-GM type lesion
covering % of the lumen in the rectum.
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Figure-2. The lesion referred for ESD had a history
of multiple biopsy and incomplete
resection with EMR. LST, which had
severe submucosal fibrosis during ESD.

Submucosal fibrosis is an expected condition
in the presence of residue or recurrence after
EMR/ESD or similarly in tumors with
interrupted EMR (2).
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Figure-5. No recurrence was observed at the 3rd-
month control colonoscopy after ESD.
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In our case series, severe submucosal fibrosis
was observed in most of the patients (87.5%).
In addition, the correlation between the
tissues removed by EMR with the final
histopathology after ESD was examined and
the diagnosis did not change in only 2 patients
(25%). Therefore, our study showed that
partial resection with EMR causes severe
submucosal fibrosis and tissue samples
obtained with EMR mostly did not reflect the
lesion overall.

Guidelines recommend chromoendoscopy to
predict deep submucosal invasion when
planning treatment before  endoscopic
resection (5, 16, 17). The introduction of
chromoendoscopy methods has enabled the
in vivo diagnosis of LSTs; therefore,
submucosal fibrosis that may occur after
unnecessary  biopsies and/or mucosal
resections can be prevented. In this study, it
was observed that none of the patients
referred for ESD underwent
chromoendoscopic examination prior to EMR.
In our study, all lesions were found to be
NICE type 2 in the chromoendoscopy
evaluation before ESD, and curative resection
was achieved in all but one patient. In
conclusion, this study showed that
chromoendoscopy rather than biopsy or tissue
sampling by EMR is more critical in the
treatment decision in colorectal LSTs with
EMR interruption. In addition, this study
reiterates that chromoendoscopic methods
should be used more widely by therapeutic
endoscopists.

Reportedly, the most common cause of
interrupted EMR etiology is positive non-lifting
sign. The non-lifting sign is a rapid and
practical method for evaluating submucosal
invasion. EMR is contraindicated in colorectal
tumors with positive non-lifting sign owing to
the risk of submucosal invasion. However,
non-lifting sign has a specificity of 98.4% for
T1lb, while sensitivity (61.5) is low (18).
Therefore, the non-lifting sign is insufficient to
differentiate between resectable Tla tumors
and T1b tumors. Severe submucosal fibrosis
is also one of the conditions in which the non-
lifting sign is positive (19). In our case series,
although the most common cause of
interrupted EMR etiology was non-lifting sign,
T1b was observed in only 1 patient in the non-
lifting sign etiology.
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In the presence of severe submucosal fibrosis
in the ESD procedure, the separation of the
muscle and the submucosal layer during
submucosal dissection becomes difficult,
leading to prolongation of the procedure and
an increased risk of complications (15, 20).
Recently, with the development of ESD
techniques (Pocket-creation method, traction
methods), injection knives and caps
developed for submucosal fibrosis such as ST
hoods, ESD has become easier and safer in
LSTs with severe submucosal fibrosis (2, 8, 9,
21). Apart from submucosal fibrosis in
interrupted EMR tumors, one of the technical
difficulties of ESD is tissue defects in the
middle and/or margin of the lesion. In this
respect, there may be difficulty in orientation
during submucosal dissection or the existing
tissue defect may be perceived as ESD-
related mucosal damage. As  we
demonstrated in the present study, repetitive
submucosal injections with a knife in areas
where integrity is lost due to tissue defect and
dissection of the non-fibrosis primarily area
will help find the correct incision line. ESD
was technically successful in all cases with
the equipment and treatment strategy
preferred in our series. Intra-procedural minor
perforation was observed in only 1 patient,
which was treated with an endoclip.

The present study has several limitations. Our
study included a limited number of cases and
all ESDs were carried out by a single
experienced operator. The included tumors in
our cases were technically difficult, and the
results may not be relevant if the technique is
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Niiks gelisen vulvar skuamoz hiicreli kanser hastalarinda prognostik
faktorler ve niiksiin toplam sag kalima etkisi

Prognostic factors in patients with recurrent squamous cell carcinoma of the vulva
and the influence of recurrence to the overall survival

Fatih Dinger Gllsah Selvi Demirtag

Mehmet Gokgl Muzaffer Sanci

Tepecik Egitim ve Arastirma Hastanesi, Jinekolojik Onkoloji Balim, izmir, Tirkiye

0z

Amag: Niks gelismis olan vulvar kanser hastalarinda birgok faktoriin etkisi arastiriimistir.
Calismamizda niiks gelisen ve gelismeyen skuaméz hicreli vulvar kanserli hastalarda klinik ve
patolojik faktorlerin kargilastiriimasi ve niksun toplam sagd kalima olan etkisini arastirmayi hedefledik.

Gereg ve Yontem: izmir Tepecik Egitim ve Arastirma Hastanesi Jinekolojik Onkoloji Klinigi'nde 1995 -
2018 yillar arasinda opere olmus ve takipleri hastanemizde olan vulvar kanserli hastalarin dosyalari
retrospektif olarak tarandi. Hastalar niiks gelismis ve gelismemis olarak iki gruba ayrildi. Yas, evre,
timor boyutu, timorin orta hat durumu, timorin lokalizasyonu, yapilan operasyon, cerrahi sinir,
timorin invazyon derinligi, metastatik lenf nodu varli§i, adjuvan tedavi degiskenleri agisindan gruplar
karsilastirildi ve niksin sag kalima olan etkisi arastirildi.

Bulgular: Yas, evre, tumoér boyutu, timérin orta hat durumu, tiGmoérin lokalizasyonu, yapilan
operasyon, cerrahi sinir, timorin invazyon derinligi, metastatik lenf nodu varlidi, adjuvan tedavi gibi
degiskenler vulvar kanserli hastalarda niks gelisimi agisindan istatiksel olarak anlamli bulunmadi.
Nuks ile toplam sag kalim arasinda da bir korelasyon bulunmadi.

Sonug: Literatlirde belirtilen birgok prognostik faktdr calismamizda niks agisindan anlamli
bulunmamis olup, toplam sag kalim acgisindan da niks olan ve olmayan grup arasinda bir fark
saptanmamistir.

Anahtar Sozcukler: Vulvar kanser, niks, sag kalim.

ABSTRACT

Aim: The effects of many factors have been investigated in vulvar cancer patients with recurrence. In
our study, we aimed to compare clinical and pathological factors and investigate the effect of
recurrence on overall survival in patients with recurrent and non-recurrent squamous cell vulvar
cancer.

Materials and Methods: The files of vulvar cancer patients who were operated in izmir Tepecik
Education and Research Hospital Gynecological Oncology Clinic between 1995 and 2018 and were
followed up in our hospital were retrospectively reviewed. Patients were divided into two groups, with
and without recurrence. The groups were compared in terms of age, stage, tumor size, midline status
of the tumor, localization of the tumor, operation, surgical margin, depth of tumor invasion, presence of
metastatic lymph node, adjuvant therapy variables and the effect of recurrence on survival was
investigated.

Results: Variables such as age, stage, tumor size, midline status of the tumor, localization of the
tumor, operation, surgical margin, tumor invasion depth, presence of metastatic lymph node, adjuvant
therapy were not found to be statistically significant in terms of recurrent patients with vulvar cancer.
There was also no correlation between recurrence and overall survival.
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Conclusion: Many prognostic factors mentioned in the literature were not found to be significant in
terms of recurrence in our study, and no difference was found between the groups with and without

recurrence in terms of overall survival.
Keywords: Vulvar cancer, recurrence, survival.

GiRiS

Vulvar kanserler jinekolojik kanserlerin yaklasik
olarak %3-5 ini olustururlar (1). Skuamoz hicreli
kanser en sik gorilen tipidir (2). En o6nemli
prognostik faktoér inguinal lenf nodu tutulumudur
(3). Bircok hastada cerrahi tedavi siklikla tercih
edilen ydntemdir. Ancak cerrahi mudahale timor
eder Kklitorise anls ve vajinaya yakin ise
morbidite iliskili olabilmektedir (4). Klitoris, vajina
ve anlse yakin lezyonlarda dncelikle neoadjuvan
radyoterapi tercih edilir. Cerrahi tedavide ise en
az 8 mm tumdr marjini ile timoérin ¢ikariimasi
lokal nukslerin onlenmesi agisindan
onerilmektedir  (5). Vulvar skuamoz hucreli
kanserlerde tedavi sonrasi niks yaklasik olarak
%25 hastada meydana gelmektedir (6). Lokal
nikslerin ¢odu ilk 2 vyl igerisinde meydana
gelmektedir. Calismamizda klinigimizde opere
olmus ve lokal, inguinal ve sistemik olarak nuks
gelismis  skuamo6z  hucreli  vulvar  kanser
hastalarinda basta timér cerrahi siniri olmak
Uzere yas, evre, timor boyutu, timoérin orta hat
durumu,  timoérin  lokalizasyonu,  yapilan
operasyon, tumaorun invazyon derinligi,
metastatik lenf nodu varligi, adjuvan tedavi gibi
prognostik faktoérler ve niksin sag kalima olan
etkisinin arastiriimasi hedeflenmistir.

GEREG ve YONTEM

Tepecik Egitim ve Arastirma  Hastanesi
Jinekolojik Onkoloji kliniginde skuamoz hucreli
vulvar kanser tanisi ile opere olmus ve takipleri
klinigimizde olan hastalarin dosyalar retrospektif
olarak taranmistir. Tim ameliyatlar klinigimizde
jinekolog onkologlar tarafindan ve histopatolojik
degerlendirmeler hastanemiz patologlari
tarafindan yapilmistir. Hastalar klinigimizde ilk iki
yil U¢ ayda bir, sonraki 3 yilda ise 6 ayda bir
kontrol edilmiglerdir. Tim kontrollerde hastalar
detayli olarak jinekolojik muayene edilmis ve
gerekli  tim  go6runtileme  ydntemleri ile
degerlendirilmislerdir. Hastalarin kontrolleri
sirasinda niks suphesinde dogrulama biyopsisi
ve gorlntileme tetkikleri istenerek klinik ve
patolojik degerlendirme yapilmistir. Bu hastalar
jinekolojik onkoloji konseyinde medikal onkoloji,
patoloji, radyasyon onkolojisi, radyoloji uzmanlari
ile birlikte degerlendirilmigtir. Calisma 2020/10-8

160

nolu etik kurul onayr almis olup, arastirma ve
yayin etigine uyulmustur.

Hastalar lokal, inguinal ve sistemik nuks gelismis
olanlar niiks grubu ve niks gelismeyen grup ise
diger grup olarak ayirildi. Hasta gruplan vyas,
evre, tumoér boyutu, timoérin orta hat durumu,
timoérin  lokalizasyonu, yapilan operasyon,
cerrahi  sinir, timoérin invazyon derinligi,
metastatik lenf nodu varlii, adjuvan tedavi gibi
degiskenler kullanilarak kargilastirildi. Kategorize
edilen degiskenler SPSS 22. sirim programi
kullanilarak analiz edildi. Gruplar arasindaki
karsilastirmalar ve ortalamalarin kargilastiriimasi
ki kare testi, independent T test kullanilarak
yapildi. Niks gelisimi acisindan risk faktorleri
binary logistic regresyon analizi yapilarak
degerlendirildi. Sag kalim analizleri Kaplan-Meier
metodu kullanilarak degerlendirildi. Calisma ile
ilgili olarak hastane etik kurulunun onayi
bulunmaktadir.

SONUGLAR

Klinigimizde 1995 ve 2018 yillari arasinda opere
olmus toplam 98 hastanin dosyasi arsivden
tarandi. Bu hastalarin 64 skuamdz hiicreli kanser
tanili olanlari calismaya dahil edildi. Diger
histopatolojik tanili olan hastalar ise ¢alisma disi
birakildi. Hastalara ait yas, operasyon tipi, niks,
evre, timor lokalizasyonu, timoér c¢api, cerrahi
sinir, lenfovaskuler invasyon (LVSI), adjuvan
tedavi, niks lokalizasyonu, niks tedavileri
incelendi (Tablo-1).

Pozitif cerrahi sinir timoériin spesmen siniri ve
veya 8 mm’e ye kadar alanda varligi olarak
tanimlanmistir. Altmis dort skuamoz hiicreli vulva
kanseri tanili hastanin 17’sinde lokal, inguinal ve
sistemik nuks gelismis olup 47 hastada takip
suresinde nuks saptanmamistir. Niks saptanan
ve saptanmayan hasta gruplari timér boyutu,
invazyon derinligi, cerrahi sinir acgisindan
degerlendirildi (Tablo-2).

Nukslerin 10°u lokal, 4’ inguinal ve 3’ U sistemik
niks idi. Iki grup yas, evre, timoér boyutu,
timordn orta hat durumu, timérin lokalizasyonu,

yapilan operasyon, cerrahi sinir, tOmorin
invazyon derinligi, metastatik lenf nodu varlgi,
adjuvan tedavi gibi degiskenler agisindan

karsilastirildi (Tablo-3).
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Tablo-1. Hastalarin genel 6zellikleri.

n (%) 95% ClI Ortalama £ SS
Yas 90 (100%) 65,5+11,2
Operasyon
Sadece TUmor Eksizyonu 7 (7,8%) 2,2-13,3
TUmor Eksizyonu+Unilateral Lenf Nodu 8 (8,9%) 3,3-15,6
Eksizyonu
Tamor Eksizyonu+Bilateral Lenf Nodu 75 (83,3%) 75,6-90,0
Eksizyonu
Niks
Var 26 (28,9%) 20,0-38,9
Yok 64 (71,1%) 61,1-80,0
Evre
1 54 (60,0%) 48,9-71,1
3 34 (37,8%) 27,8-48,9
4 2 (2,2%) 0,0-5,6
Tumor Lokalizasyonu
Orta Hattan <2 cm 83(92,2%) 86,7-97,8
Orta Hattan >2cm 7 (7,8%) 2,2-13,3
Tamor Capi 3,04+1,42
Cerrahi Sinir
Pozitif 24 (26,7%) 17,8-35,6
Negatif 66 (73,3%) 64,4-82,2
Cerrahi sinir (mm) 5,71+5,03
LVSI
Yok 78 (86,7%) 78,9-93,3
Var 12 (13,3%) 6,7-21,1
Adjuvan Tedavi
Yok 31 (34,4%) 25,6-43,3
Var 59 (65,6%) 56,7-74,4
Nuks Lokalizasyonu
Lokal 14 (53,8%) 34,6-73,1
inguinal 9 (34,6%) 15,4-53,8
Sistemik 3 (11,5%) 0-23,1
Niks Tedavisi
Cerrahi 4 (15,4%) 3,8-30,8
RT 6 (23,1%) 7,7-38,5
KRT 2 (7,7%) 0-19,2
KT 9 (34,6%) 15,4-53,8
Cerrahi+KRT 5 (19,2%) 7,7-34,6
LVSI: Lenfovaskdler alan invazyonu
RT: Radyoterapi
KRT: Kemoterapi
Tablo-2. Niks olan ve olmayan gruplarin kargilastiriimasi.
NUks Var NUks Yok P (2 -tailed)
Ortalama + SS Ortalama + SS
Tdmodr Capi (cm) 3,23+1,42 2,98+1,39 0,45
Invazyon Derinligi(mm) 6,40+5,71 4,39+4,50 0,03
Cerrahi Sinir 4,53+5,28 6,18+4,88 0,16

Mesafesi(mm)

Independent T- test. p<0,05 anlamli. .SS: Standart sapma.
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Tablo-3. Hastalarin klinik ve patolojik karakteristikleri ve niiks durumu ile iligkileri.

Toplam (n) Niks Var (n:17)  NuksYok (n:47) P Degeri
Yas (ortalama)
50 yas alti 7 (%10,9) 0(%0) 7 (10,9) P=0,10
50 yas Ustii 57 (%89,1) 17(%29,8) 40(%70,2)
Evre
EVRE 1 -2 41(%64,1) 9 (%52,9) 32(%68,1) P=0,265
EVRE 3 -4 23(%35,9) 8(%47,1) 15(%31,9)
Tamor Boyutu Ortalama
<4cm 59 (%92,2) 16(%27,1) 43(%72,9) P=0,59
>4 cm 5(%7,8) 1(%20) 4(%80)
Tumor Cerrahi Sinir
8mm ve altinda 41(%64,1) 9(%22) 32(%78) P=0,265
8 mm uUstiinde 23(%35,9) 8(%34,8) 15(%65,2)
Timér invazyon Derinligi
1 mm ve alti 12(%36,4) 2(%16,7) 10(%83,3) P=0,67
2 mm ve stii 21(%63,6) 6(%28,6) 15(%71,4)
Metastatik Lenf Nodu Varlig 23(%35,9) 8(%34,8) 15(%65,2) P=0,37
Metastatik lenf nodu yoklugu 41(%64,1) 9(%22,0) 32(%78,0)
Adjuvan Tedavi
Tedavisiz izlem 22(%34,4) 4(%18,2) 18 (%81,8)
Sadece RT 24(%37,5) 9(%37,5) 15(%62,5) P=0,29
RT ve KT 18(%28,1) 4(%22,2) 14(%77,8)

Hastalari yas ortalamalari 64,6 + 11,2 idi. Niks gdére  karsilasgtirildiinda  istatiksel  olarak

gelisen grupta yas ortalamasi 67 +11,9 iken niks
gelismeyen grupta 63,7£11,9 idi. Her iki grup 50
yas altt ve Usti olarak nlks acisindan
karsilastirildiginda istatiksel olarak anlamlilk
saptanmadi  (p=0,10). Hastalarin  cerrahi
evrelemesi 2009 FIGO evrelemesine gore
yapildi. 41 hasta evre 1, 25 hasta evre 3, 2 hasta
evre 4 tanili idi. Evre 1 ve 2 erken evre olarak
evre 3 ve 4 ise ileri evre olarak gruplandirildi.
Nuks varligi agisindan karsilastirildiginda iki grup
arasinda istatiksel anlamhlik  saptanmadi
(p=0,265).

Ortalama timoér capi 2,8+1,6 cm ve ortalama
invazyon derinligi 5,3£5,4 mm idi. Nuks gelisen
grup ile gelismeyen grup timor boyutu (4 cm ve
alti, 4 cm ustu ), timdorin invazyon derinligi (1mm
ve alti, 1mm Ustl) ve timor orta hat durumu (orta
hatta, orta hattan uzakta) ve tiumor
lokalizasyonuna (klitorise yakin, orta hatta 2 cm
den daha yakin, orta hattan 2 cm daha uzakta)
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anlamlilik saptanmadi (p=0,59, p=0,67 p=0,65,
p=0,84).

Dosya kayitlarindan patolojik verilerde cerrahi
sinir degerleri 52 hastada degerlendirilebildi.
Ortalama cerrahi sinir 4,445,177 mm idi. Cerrahi
sinir 8 mm olarak gruplandirildiginda niks olan
ve olmayan gruplar arasinda anlamlilik
saptanmadi (p=0,265).

Cerrahi olarak hastalarin Ugune radikal lokal
eksizyon, birine radikal vulvektomi, 45'ine radikal

vulvektomi ve bilateral inguinal lenf nodu
diseksiyonu,  yedisine  radikal  vulvektomi
unilateral lenf nodu diseksiyonu, bir hastaya

radikal vulvektomi bilateral lenf nodu diseksiyonu
ve pelvik lenf nodu diseksiyonu, yedi hastaya ise
simple vulvektomi bilateral lenf nodu diseksiyonu
uygulanmigtir.  Cerrahi tedavide lenf nodu
diseksiyonu yapilan ve yapilmayan gruplar niiks
acisindan kargilastinldiginda anlamlihk
saptanmamistir (p=0,43).

Ege Tip Dergisi / Ege Journal of Medicine



Yirmi G¢ hasta cerrahiden sonra tedavisiz olarak
izlenmistir. On U¢ hasta adjuvan tedavi olarak
cerrahi bolgeye radyoterapi, sekiz hasta ise hem
cerrahi hem de inguinal bdlgeye radyoterapi
almistir. Kemoradyoterapi alan hasta sayisi ise
17 idi. Gruplar sadece cerrahi, cerrahi tedavi ve
radyoterapi, cerrahi ve kemoradyoterapi alanlar
olarak nuks agisindan karsilastirildiginda
istatiksel anlamlilik saptanmadi (p= 0,29).

Niksun sag kalima etkisine bakildiginda, toplam
sag kalim suresini etkilemedigi saptanmistir
(p=0,571) (Sekil-1).

Survival Functions

0 g

0.6

Cum Survival

0.4+

0,2+

0,0

Sekil-1. Niksiun sagkalima etkisi (p=0,00).

TARTISMA

Vulvar kanserlerin ¢ok sik olarak kargsimiza
gelmemesi nedeni ile bu kanserlerle ilgili genis
randomize galisma sayisi azdir. Calismamizda
nadir olan bu hastaligin niks gelisen ve
gelismeyen gruplarinda basta cerrahi sinir olmak
Uzere birgok prognostik faktér degerlendirilmistir.
Nuks orani literatirde bildirilen niks orani ile
uyumlu olarak saptanmistir (7, 8). Nikslerin cogu
takipte ilk 2 yilda meydana gelmektedir (8).
Calismamizda da literatlirle uyumlu olarak niks
ortalama 19 £7,5. ayda meydana gelmistir. Niks
gelisen hastalar birgok klinik ve histopatolojik
faktor agisindan retrospektif olarak
degerlendirmistir. Hastalara uygulanan adjuvan
tedavi, tumdr boyutu, lenf nodu pozitifligi ve
cerrahi sinir pozitifligine goére belirlenmistir.

Literatirde nodal tutulum en 6nemli prognostik
faktdr olarak bildirilmekle birlikte nodal tutulumun
niksu belirlemesinde ki roli net degildir (7, 9,
10). Calismamizda metastatik lenf nodu
acisindan nilks olan ve olmayan gruplar
karsilastirildiginda istatistiksel olarak anlamhilik
saptanmamigtir. Cerrahi sinir 6zellikle lokal
nikslerde birgok calismada en 6nemli faktor
olarak belirtilmistir (11, 12, 4). Calismamizda ise
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basta cerrahi sinir 8 mm olarak
degerlendirildiginde istatistiksel olarak lokal
inguinal ve sistemik olarak tim nukslerde bir
korelasyon bulunmamistir. Baiocchi ve
arkadaslari da calismamiz ile benzer olarak
cerrahi sinir uzakligi ile lokal rektrrensde bir iligki
saptamamiglardir (13). Bir¢ok yayinda da cerrahi
tedavide timor cerrahi sinir mesafesi en az 8 mm
olarak o&nerilmektedir (14, 15). Minar ve
arkadaslari yaptiklari ¢alismada 8 mm timor
cerrahi sinir uzakligini lokal niks gelismesinde
ana prognostik faktor olarak saptamislardir (16).
Heaps ve arkadaslari yapmis olduklari ¢alismada
8 mm altindaki cerrahi sinir mesafesinde % 50
oraninda lokal niks orani saptamiglardir (11).
Chan ve arkadaslari yapmis olduklari ¢alismada
ise 8 mm patolojik cerrahi sinirda lokal nuks
saptamamiglardir (4). 8 mm altindaki cerrahi sinir
mesafesine sahip hastalarda %23 oraninda lokal
niks bildirmislerdir. Groenen ve arkadaslari da
bizim calismamizda oldugu gibi lokal nuks ile 8
mm degeri agisindan bir fark bulamamiglardir
(17).

Adjuvan tedavilerin cerrahi sinir ile birlikte
degerlendirildigi bir ¢alismada ise Viswanathan
ve arkadaslari niks oranlarini 1cm, 1cm altinda
ve pozitif sinirli hastalarda sirasi ile 37% 63%,
82% olarak saptamislardir. (5). Calismamizda ise
niks ile adjuvan tedaviler karsilastirildiginda
tedavisiz izlem, sadece radyoterapi, radyoterapi
ve kemoterapi alan gruplar arasinda anlamlilik
saptanmamistir.

Timoér boyutu olarak Baiocchi ve arkadaslari 4
cm ve alti timor boyutu ile 4 cm ve Usti timor
boyutlu hastalari cerrahi sinir agisindan
karsilagtirdiklarinda korelasyon saptamamiglardir
(p=0,59) (13). Bizim g¢alismamizda da timor
boyutu ile niks agisindan istatistiksel bir iligki
saptanmamistir. Te grootenhuis ve
arkadaslarinin yaptiklari galismada da lokal niks
ile  timér boyutu arasinda  bir iligki
saptanmamistir (7). Woelber ve arkadaslari 102
hasta iceren c¢alismalarinda cerrahi timor
mesafesinin sag kalima etkisinin olmadigini
saptamiglardir (18). Karatash ve arkadaslari yas,
timor capi, cerrahi sinir lenf nodu durumu ve
adjuvan tedavinin hastaliksiz sag kalima etkisinin
olmadigini saptamislardir (19).

Diger prognostik faktorler incelendiginde, Podratz
ve arkadaslarinin ¢alismasinda klinik evre, pozitif
inguinal nod ve tumoér capi prognostik faktér
olarak belirtmis fakat hasta yasi bu faktorlere
dahil edilmemistir (20). Boyce ve arkadaslar ise
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sadece evreyi prognostik faktor olarak almiglardir (21).

Calismamizda ise yas, evre, timor boyutu,
timoérdn orta hat durumu, timér invazyon
derinligi ve adjuvan tedavi niks agisindan

prognostik faktor olarak saptanmamisgtir.

Calismamizin temel kisithihgi érneklem sayisinin
azligi ve retrospektif bir calisma olmasidir.
Calismamiz literatirde yer alan prognostik
faktorlerin timindn birlikte degerlendirildigi bir
caisma olup bu anlamda literatire katki
saglayacagini disunmekteyiz.

Kaynaklar

SONUG

Calismamiz niiks gelisiminde arastiriimis olan
prognostik faktorleri birlikte degerlendirmesi
acisindan literatirdeki bircok calismadan farkh
olup degerlendirilen prognostik faktérlerin niikste
etkisinin olmadigi ve nilks gelisen hastalarin
toplam sad kalimlarinda da bir fark olmamasi
acisindan farkh sonugclari olan ¢alismadir. Sonug
olarak c¢alismamizda her ne kadar nulks
acisindan literatlirde deg@erlendirilen prognostik
faktorlerin tamami deg@erlendiriimis olup istatiksel
anlamda bir korelasyon bulamasak da kapsamli
¢alismalara ihtiyag vardir.

Cikar c¢atismasi: Yazarlar
¢atismamasi bulunmamaktadir.
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The effect of demographic features on survival in patients with gastric cancer
Mide kanserli hastalarin demografik 6zelliklerinin sag kalima etkisi

Andag Karadeniz Mehmet Bilici Melih Simsek
Hinis State Hospital, Erzurum, Turkiye

ABSTRACT

Aim: This study aimed to investigate the relationship between some demographic and clinical factors
and survival in patients with gastric cancer.

Materials and Methods: We retrospectively evaluated the records of 252 gastric cancer patients
followed up in the medical oncology department between 01.01.2016 and 10.01.2020. Gastric
lymphoma, gastrointestinal stromal tumor, and neuroendocrine tumor were excluded. Factors
evaluated in the study included age, sex, urban/non-urban residence, admitting complaints, smoking
history, Eastern Cooperative Oncology Group (ECOG) score, stage at diagnosis, histological subtype,
surgical history, tumor location, grade, diameter and macroscopic view of tumor, metastatic lymph
node ratio, chemotherapy regimens, febrile neutropenia, post-chemotherapy radiological reports,
chemoradiotherapy (CRT) history and survival after diagnosis.

Results: Mean overall survival (OS) time was significantly shorter in patients with weight loss
(p<0.001), high ECOG score (p<0.001), radiological progression (p<0.001), advanced cancer stage
(p<0.001) and tumor grade (p=0.024). Mean OS was longer in patients who received chemotherapy
compared to those who did not at stage 4 (p<0.001). Mean OS was significantly longer in patients who
underwent gastrectomy and received adjuvant CRT compared to those who did not (p<0.001). Mean
OS was shorter in patients with a metastatic lymph node ratio over 30% (p<0.001) and those with
tumor diameter larger than 3 cm (p=0.02).

Conclusion: In this study, survival time was associated with advanced stage, ECOG score, weight
loss, radiological progression, high tumor grade, history of gastrectomy and adjuvant CRT, metastatic
lymph node ratio >30%, tumor diameter >3 cm and presence of palliative chemotherapy in terminal
patients.

Keywords: Demographic characteristics, chemotherapy, gastric cancer, radiotherapy.

0z
Amag: Bu calismada, mide kanserine ybnelik ¢cok sayida demografik 6zellik ve klinik faktériin
sagkalima etkisini arastirmayi hedefledik.

Gereg¢ ve Yoéntem: 01.01.2016-70.01.2020 tarihleri arasinda takip edilen, mide kanseri tanili 252
hastanin kayitlari retrospektif olarak degerlendirildi. Mide lenfomasi, gastrointestinal stromal timér ve
néroendokrin timér tanill hastalar ¢alismaya alinmadi. Tanidaki yas, tani tarihi, cinsiyet, kirsalda ya
da sehirde ikamet Ozellikleri, tani sonrasi yasam stireleri, basvuru yakinmasi, sigara Oykusl, Eastern
Cooperative Oncology Group (ECOG) performans skoru, tanidaki evre, histolojik alt tip, operasyon
Oykusi ve tipi, timére ait grade ve ¢ap, makroskobik timér goriintiisi ve lokalizasyonu, metastatik
lenf nodu yiizdesi, kemoterapi (KT) protokolleri, febril nétropeni, KT sonrasi kontrol PET-BT raporlari
ve kemoradyoterapi (KRT) éykiist gibi faktérler degerlendirildi.

Bulgular: Kilo kaybi (p<0,001), yiksek ECOG skoru (p<0,001), kontrol PET-BT'de progresyon
(p<0,001), ileri evre (p<0,001), yiiksek grade tiimér (p=0,024) varliginda ortalama genel sagkalim
(GSK) stiresi anlamli oranda kisaydi.
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Gastrektomi ve adjuvan KRT varliginda GSK sdreleri daha uzundu (p<0,001). Evre 4 hastalikta;
palyatif KT alan hastalarin GSK sdreleri KT almayanlara gére daha uzundu (p<0,001). Metastatik lenf
nodu orani %30’un lzerinde olanlarda ortalama GSK sdresi, anlamli derecede kisaydi (p<0,001).
Tiimér ¢ap! 3 cm’den fazla olanlarda GSK sliresi daha kisaydi (p=0,02).

Sonug¢: Calismamizda; evre, ECOG skoru, kilo kaybi yakinmasi, kontrol PET-BT'de progresyon
olmasi, yliksek evre, gastrektomi 6ykiisi, metastatik lenf nodu oraninin %30’un (izerinde olmasi,
tiimér ¢capinin 3 cm’den fazla olmasi, adjuvan KRT 6ykiist, terminal dénem hastalarda palyatif amach
da olsa KT varliginin GSK stiresi ile iliskili oldugu saptandi.

Anahtar Sézciikler. Demografik 6zellikler, kemoterapi, mide kanseri, radyoterapi.

INTRODUCTION

Gastric cancer is the fifth most frequently
diagnosed cancer and the third leading cause of
cancer death world-wide. Its incidence is twice as
high in males as in females. Because it typically
manifests nonspecific symptoms, gastric cancer
is often diagnosed at an advanced stage. Early
surgical intervention may be curative but more
than two-thirds of cases present with locally
advanced or metastatic disease. Chemotherapy
was shown to be superior to the best supportive
therapy in metastatic gastric cancer and
prolonged overall survival (OS) in randomized
trials (1, 2).

High intake of fried food, processed or smoked
meat, fish, and alcohol; low intake of fruits,
vegetables, milk and vitamin A, excessive salt
intake and Helicobacter pylori infection are
involved in the etiology of gastric cancer (3-7).
Distal gastric cancer is twice as common in
patients with a low socioeconomic status, while
proximal gastric cancer is more common in
patients with a high socioeconomic status (8, 9).
Adenocarcinoma is the most common histological
subtype in gastric cancer (95%). Half of the
remaining 5% are lymphomas and the other half
are rare tumors such as squamous cell
carcinoma, leiomyosarcoma, carcinoid tumor and
adenoacanthoma. Adenocarcinomas can be
ulcerated (75%), polypoid (10%), diffuse scirrous
(10%), or superficial mucosal (5%) (10-12).
Curative treatment in gastric cancer consists of
surgical resection of the primary tumor and
regional lymph nodes. Extent of disease, surgical
method and patient selection are important
determinants of outcomes (13). High mortality in
gastric cancer is due to advanced stage at
diagnosis. The 5-year OS rate is 70-75% in
patients who undergo complete resection at
stage 1, while this rate decreases to 35% at
stage 2 (14). Surgery, chemotherapy,
radiotherapy (RT), and targeted treatments are
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used in gastric cancer. Single-agent or combined
therapies can be administered according to
disease stage. The favorable impact of
multimodal treatment on OS has become evident
over time (15, 16).

The primary objective of this study was to
examine the relationship between demographic
characteristics and OS in gastric cancer patients.
Secondary objectives were to investigate the
effects of various clinical and epidemiological
parameters and different chemotherapy regimens
on OS.

MATERIALS and METHODS

This article is based on research conducted for
the author's medical specialization thesis. The
study was conducted in accordance with the
tenets of the Helsinki Declaration, patient rights
regulations, ethical guidelines, and was approved
by the local ethics committee.

We retrospectively evaluated the records of 252
patients over 18 years of age who were
diagnosed as having gastric cancer with no
synchronous tumors and were followed up in the
medical oncology department between
01.01.2016 and 10.01.2020. Patients with gastric
lymphoma, gastrointestinal stromal tumor and
neuroendocrine tumor were not included. Age at
diagnosis, date of diagnosis, sex, area of
residence (urban/non-urban), smoking history,
admitting complaints, Eastern Cooperative
Oncology Group (ECOG) performance score,
stage at diagnosis, chemotherapy protocols,
chemotherapy-related febrile neutropenia, post-
chemotherapy positron emission tomography—
computed tomography (PET-CT) findings, RT
history, tumor location, size, histological subtype
and macroscopic appearance, surgical history
and procedure type, metastatic lymph node ratio
and OS were evaluated. Response to
chemotherapy was assessed according to the
Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1. The patients’ ECOG
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performance scores were retrieved from their
records. OS was calculated as the time from date
of diagnosis to date of death for non-surviving
patients and from date of diagnosis to the last
outpatient visit for surviving patients. SPSS
version 22.0 (IBM Corp, Armonk, NY) software
was used for statistical evaluation and analysis.

OS analysis was performed using Kaplan-Meier
test and comparisons were made using Log-
Rank analysis. To compare the means of two
groups, independent t test was used when the
groups of 30 or more and Mann-Whitney U test
was used for groups of fewer than 30. The chi-
square test was used for comparisons of
categorical variables between groups. Data
related to quantitative variables were expressed
using mean t standard deviation and median
(minimum-maximum),  while  number  and
percentage (%) were used to express data
pertaining to qualitative variables. Shapiro-Wilk
test was used to test quantitative variables for
normal distribution. Independent variables that
showed a significant association with OS were
investigated using a multivariate Cox regression
model. A p value less than 0.05 was accepted as
statistically significant.

RESULTS

The study included a total of 252 patients. The
demographic and clinical characteristics of the
patients are shown in Table-1. The patients’
median age was 61.6 years (28-97 years) and
the mean OS time was 31.2 + 2.4 months (18
days-72 months). Of the patients included in the
study, 148 (58.7%) died and 104 (41.3%)
survived.

Of the 111 patients who underwent surgery, 96
(86.4%) had a significant number of countable
lymph nodes resected (=15) and 31 patients
(28%) had a metastatic lymph node ratio of 30%
or higher. Mean OS time was 54.1+5.3 months
among those with a metastatic lymph node ratio
below 30% and 26.9+2.4 months in those with a
metastatic lymph node ratio above 30%
(p<0.001).

Tumor diameter data was not available for 11
patients (4.3%). Maximum tumor diameter was
<3 cm in 77 patients (30.5%) and >3 cm in 164
patients (65.2%) (range, 0.6-15 cm). There was a
statistically ~ significant relationship between
maximum tumor diameter and OS (p=0.02).
Mean OS time was 40.9+4.7 months in patients
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with a maximum tumor diameter <3 cm and
26.1+1.9 months in those with a maximum tumor
diameter >3 cm.

In terms of degree of differentiation, tumors were
evaluated as grade 1 in 10 patients (9%), grade 2
in 60 patients (54%), and grade 3 in 41 patients
(37%). A significant relationship was detected
between grade and OS (p=0.02). The mean OS
time was 59.5+4.2 months in surgical patients
who had grade 1 tumors, compared to 33.2+2.6
months in patients with grade 3 tumors.

The mean OS time of the patients with
progression/relapse reported in the PET-CT
report was 22.4+2.1 months while the mean OS
time of the patients with complete cure reported
in the PET-CT report was 62.6x1.3 months. It
was determined that the mean OS time of the
patients with progression in the control PET-CT
report was statistically shorter (p<0.001).

Febrile neutropenia occurred in 59 (23.4%) of the
patients and was most commonly associated with
the FLOT, FOLFOX, and FOLFIRI chemotherapy
regimens. There was no significant relationship
between the development of febrile neutropenia
and OS (p=0.982).

The mean OS time was 33.4+1.9 months among
69 patients who received adjuvant
chemoradiotherapy and 17.7+2.2 months in
those who did not receive adjuvant
chemoradiotherapy. Mean OS of patients
receiving adjuvant chemoradiotherapy was
statistically significantly longer (p<0.001).
Comparison of stage 4 patients who did and did
not receive chemotherapy revealed a statistically
significant relationship. Mean OS time was
4.8+1.01 months in the 13 patients (18.8%) not
treated with chemotherapy and 10.4+0.7 months
in the 54 patients (78.2%) who received
chemotherapy (p<0.001). Chemotherapy
information was not available for 2 patients
(2.8%) with stage 4 cancer. We also grouped the
stage 4 patients who received chemotherapy
according to chemotherapy regimen for OS
analysis. The patients were grouped as those
who received CAPEOX (n=10, 14.9%), EOX
(n=10, 14.9%), FLOT (n=10, 14.9%), carboplatin-
paclitaxel (n=10, 14.9%), and other (n=14,
20.8%). There was no statistically significant
relationship between chemotherapy regimen and
mean OS in these stage 4 patients (p=0.874).
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Table-1. Clinical and demographic characteristics of the patients.

Patient Median overall
Parameter number survival P value
(n = 252) (months)
Stage 0 1 42.0+0
Stage 1 24 68.8+3
Disease stage Stage 2 66 46.614.8 <0.001
Stage 3 92 19.9+1.2
Stage 4 69 9.2+0.6
None 31 24.3+4.8
Neoadjuvant 17 41.1:1.7
%‘;:mherapy Adjuvant 55 36£2.1 <0.001
Neoadjuvant + Adjuvant 34 33.9+2.3
Palliative 114 16.9+1.7
None 141 15.8+1.4
Surgery Total 73 37.8+1.7 <0.001
Subtotal/Distal 38 45.315.3
. None 179 17.742.2
Radiotherapy Local 73 33.4%1.9 <0.001
ECOG Score at 0,1,2 161 41.442.7
Diagnosis 3,4 68 9.8+1.9 <0.001
. Yes 38 14.1+1.9
Weight loss No 214 30943 1 <0.001
Age (years) <65 160 30.243.4 0.743
>65 92 30.8+3.3
Cardia/Esophagogastric 103 25.3+1.7
. . Corpus 36 36.9+5.1
Primary Site Antrum 75 31.93.6 0.166
Pyloric 14 25.6+4.6
None 31 23.845.3
Oxgllplatln + 5-FU* based 53 295425
. regimens
Main Groups of Irinotecan based regimens 11 20.7+2.6
Chemotherapy Docetaxel + 5-FU based 66 29.5+4.6
Regimens at All regimens 0.006
Srages as First Epirubicin + 5-FU based 42 215:2.3
regimens
Other regimens** 29 21.2+2.7
Capecitabine only 20 441155
Female 86 29.1+3.4
Sex Male 166 32431 0.398
. Yes 114 31.543.3
Smoking No 111 30£2.9 0.057

*5-FU: 5-Fluorouracil

**Qther regimens include carboplatin, cisplatin, calcium folinate, paclitaxel, trastuzumab or bevacizumab.

DISCUSSION

Gastric cancer is the fifth most common cancer
and the third leading cause of cancer mortality
worldwide, despite its decreasing incidence in
recent decades. Moreover, there is a sex-specific
disparity in gastric cancer incidence. Incidence
rates are 2-fold higher in men than in women
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worldwide (17). In Turkey, the incidence of
gastric cancer was reported as 9.6/100,000 in
men and 5.7/100,000 in women (18). Tuncer et
al. determined the male to female ratio to be
1.6:1 in a study conducted in the Van Lake basin
between 1994 and 2000 (19). In the present
study, the male to female ratio was 1.9:1.
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Several studies have shown that gastric cancer
patients with ECOG performance scores of O or 1
have a better prognosis than patients with
performance scores of 2 or higher (20-22).
Consistent with the literature, we observed a
significant decrease in OS with higher ECOG
performance score.

Tumor stage is the most important prognostic
factor in gastric cancer. Numerous studies have
demonstrated the marked effect of stage on OS
(23-26). Similarly, we detected a highly significant
relationship between disease stage and OS in
this study.

Ock et al. reported that weight loss at the time of
diagnosis and in the first month of palliative
chemotherapy were associated with poorer
prognosis in patients with advanced gastric
cancer (27). Similarly, we identified a statistically
significant  relationship  between  admitting
complaints of weight loss and shorter OS.

OS was significantly longer in patients who
received adjuvant chemoradiotherapy. Smalley et
al. also demonstrated significantly better OS in
the adjuvant chemoradiotherapy group in their
randomized phase 3 trial (28).

In the present study, findings of progression or
regression on control PET-CT were strongly
associated with mean OS. Mean OS time was
22.4+2.1 months in patients with findings of
progression/recurrence on PET-CT and 62.6+1.3
months in patients with complete response. Our
study is consistent with the literature in this
respect (29).

We found that the mean OS time was 54.1+5.3
months among patients with a metastatic lymph
node ratio below 30% and 26.9+2.4 months in
those with a ratio of 30% or higher. Similar to the
literature, there was a highly significant
relationship between metastatic lymph node ratio
and OS (30).

Many studies have reported that performing RO
resection results in long OS time (31, 32). In
accordance with the literature, we also found that
when gastrectomy could be performed, the mean
OS was significantly longer. In addition, higher
tumor grade in operated patients was associated
with significantly shorter OS. This result was also
consistent with the literature (33).
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In our patient population, there was a statistically
significant relationship between maximum tumor
diameter and OS. There are also reports in the
literature that tumor diameter is an independent
prognostic factor in gastric cancer (34).

Febrile neutropenia occurred in 59 patients in this
study, and the most common causes were the
chemotherapy regimens FLOT, FOLFOX, and
FOLFIRI. However, we observed no statistically
significant difference in OS between patients with
and without febrile neutropenia. Nardi et al.
reported that DCF and FLOT were the regimens
most commonly associated with grade 3-4
hematologic toxicity (35). Febrile neutropenia
may be less common in our clinic because we

administer prophylactic granulocyte colony-
stimulating factor (G-CSF) after the DCF
regimen.

Catalano et al. showed that palliative

chemotherapy had a favorable effect on mean
OS in metastatic gastric cancer in their study of
625 patients, but observed no significant
difference in OS among chemotherapy regimens
(36). The outcomes of metastatic cases in the
present study are consistent with the literature (1,
36, 37).

CONCLUSION

In conclusion, the parameters statistically
associated with shorter mean OS in patients with
gastric cancer were advanced disease stage at
diagnosis, high ECOG performance score,
history of weight loss, detection of progression on
PET-CT, high tumor grade, inability to perform
gastrectomy, metastatic lymph node ratio greater
than 30% and tumor diameter greater than 3 cm.
Parameters associated with longer mean OS
were history of adjuvant chemoradiotherapy and
palliative chemotherapy at stage 4 patients.
Limitations of our study include its retrospective
design, the lack of a standard surgical approach
due to patients presenting from different centers
and insufficient follow-up due to socioeconomic
limitations and adverse climatic conditions related
to the geography in our region. More extensive
studies with larger patient samples are needed.
Conflict of interest: The authors declared no
conflict of interest.
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Literature analysis with four years of experience in the burn unit

Yanik linitesinde dért yillik tecriibe ile literattir analizi

Ahmet Hikmet Sahin® Murat Sabri Yilmaz®
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ABSTRACT

Aim: Burn is a particular form of trauma that can occur with physical and/or chemical factors, affect all
systems of organism, and be seen in all ages and genders. In our study, a retrospective analysis was
made on the data of children treated in our burn unit over 4 years.

Materials and Methods: The data of 266 patients hospitalized in the Pediatric Surgery Clinic's burn
unit between January 2017 and December 2020 were obtained retrospectively from the hospital
information management system.

Results: In four years, the number of patients who were evaluated was 266. Ninety-seven of these
patients are girls, and 169 of them are boys. The average age of all patients is 2.86 years. (Average:
2.92 for girls, 2.81 for boys).

Conclusion: Patient treatments are customized according to the depth and width of the burn. With an
approach specific to each child, individualized treatment plans, which consider the quality of life of the
child and parents, will increase the effectiveness of the treatment. Individualized treatment plans, with
specific approaches towards each child in consideration of the quality of life of the child and/or their
parents, would increase the effectiveness of the treatments.

Keywords: Burn, burn unit, hospitalization.

oz

Amag: Yanik, fiziksel ve kimyasal faktérlerle olugabilen, tiim organizma sistemlerini etkileyen, her yas
ve cinsiyette goriilebilen 6zel bir travma seklidir. Calismamizda yanik (nitemizde 4 yil siireyle tedavi
gbren ¢ocuklarin verilerinin analizi yapiimigtir.

Gerec ve Yontem: Ocak 2017-Aralik 2020 tarihleri arasinda Cocuk Cerrahisi Klinigi yanik (nitesinde
yatan 266 hastanin verileri hastane bilgi yénetim sisteminden geriye déniik olarak elde edildi.
Bulgular: Dért yilda degerlendirilen hasta sayisi 266'dir. Bu hastalarin 97'si kiz, 169'u erkektir. Tim
hastalarin yas ortalamasi 2,86'dir. (Ortalama.: kizlar igin 2,92, erkekler igin 2,81).

Sonug: Hasta tedavileri yanigin derinligine ve genigligine gére kisiye 6zeldir. Her ¢ocuga 6zgii bir
yaklasimla, gocugun ve ebeveynlerin yasam kalitesini g6z éniinde bulunduran bireysellestiriimis tedavi
planlari tedavinin etkinligini artiracagi ddsiindimdistiir.

Anahtar Sézciikler: Yanik, yanik (initesi, hastane yatigi.

INTRODUCTION Burn is a particular form of trauma that can occur
The skin, which forms a barrier that protects the  with physical and/or chemical factors, can affect
body from infection and prevents heat and fluid all system of organism systems, and can be seen
loss, is the organism's largest organ. If this in all ages and genders (2).

barrier is removed, it makes the organism

unprotected (1).
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In the USA, 270,000-300,000 people per million
are exposed to burns every year, and 60,000-
80,000 people are hospitalized due to burns
and/or related complications. According to some
studies, children under the age of 15 constitute at
least 40% of the cases followed up in the hospital
due to burns. In the USA, 66% of the patients
admitted to the hospital due to burn caused by
hot water are children under five years old (3,4).
It was aimed to analyze the data of the cases
treated in the burn unit between January 2017
and December 2020.

MATERIALS and METHODS

The data of 266 patients, which were hospitalized
in the burn unit affiliated to the Pediatric Surgery
Clinic, between January 2017 and December
2020 were obtained retrospectively from the
hospital information management system.

The burn unit is a separate area with 10 rooms, a
hepafilter mechanism planned for burn treatment
in the construction phase, and two treatment
rooms.

Hand, face, and perineum burns, more than %5
body surface area (BSA) and 2nd- degree
superficial burns, electrical burns and burns
under 2 years of age were determined as
hospitalization indications. All 3rd-degree burns,
more than %15 BSA and 2nd-degree deep burns,
inhalation burns, and burn patients with comorbid
diseases were referred to advanced centers.

The treatment of patients hospitalized in the burn
unit varies depending on the depth and severity
of the burn. For each patient, pain management,
calculations and resuscitation of fluid deficit,
closed dressing of the burn area, daily dressing
changes, periodic wound culture, infection
control, and nutrition are planned separately.
Lund and Browder's method was used in
calculating the burned area. On the other hand,
Shriner's formula was used to calculate the fluid
deficit. The aim is to start the patient’s enteral
nutrition as soon as possible.

Written consent was obtained from
families/relatives for the research. The study was
approved by the Balikesir University Clinical
Research Ethics Committee (Approval Decision
no: 2021/256).

RESULTS

Over four years, 266 patients were hospitalized.
Ninety-seven of these patients were female, and
169 of them were male. The average age of the
patients were 2.86 years. (Average: 2.92 years
for girls, 2.81 years for boys).
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Burn causes are shown in Table-1. The most
common cause of burns was hot water (n=208).
The following factors were flame (n=28) and hot
oil (n=19).

Burnt areas and percentages are shown in Table-
2. The most common area of burns was head
(n=63) and body (n=63). Multiple areas (n=47),
hip burns (n=34), hand burns (n=30), foot burns
(n=29) were also observed.

The average hospitalization period of a patient
was 11.98 days. The discharge types of the
patients are shown in Table-3. Two hundred and
eleven patients were discharged with full
recovery, and 5 patients were referred to a more
advanced center on the field.

Table-1. Distribution of burn causes.

Factor N
Hot water 208
Flame 28
Hot oil 19
Warm milk 7
Hot tomato paste 3
Electricity

Total 266

Table-2. Area and percentage of burns.

Burn area Number Burn percentage
Head 63 8
Body 63 15
Multi-area 47 IS
Hip 34 15
Hand 30 5
Foot 29 10
Total 266 11.33
Table-3. Type of discharge.
Type of discharge Number
Full recovery 211
Referring to the advanced unit 5
Treatment refusal 20
Partial recovery 30
Total 266
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DISCUSSION

As seen in studies conducted at different times in
different locations in Turkey, hot water is the
most common cause of burns, and children under
2 years of age are the most affected (5). Aktas
defined that burn, which is not a localized case
that only affects the skin, is a pervasive trauma
that affects the whole organism and determines
the prognosis with its physiopathological effects
D).

Burn causes hypovolemia, infection, deformities,
organ loss, and even death by causing
physiological changes in the tissue (4). The
circumference of the burn wound and the degree
of local blood supply determines the integrity of
the cellular response. Injury on the human skin
due to heat occurs in two stages. The first one is
the injury caused by heat that occurs immediately
with cell damage. Cetinkale stated that the
second one is the delayed injury due to cell death
resulting from progressive dermal ischemia (3).
The gender and age distributions of the patients
evaluated are compatible with the literature. The
majority of our patients are male children
(%63.53), and their average age is 2.86 years.
After 2 years of age, children who enter the
process defined as the ‘“oral period"
developmentally act with curiosity and reach
mobility that can easily escape the attention of
their parents, causing an increase in home
accidents (6).

It is compatible with the literature for hot water to
be seen as the leading cause of buns. Hot water
is frequently used at home for reasons such as
warming, cooking, bathing and it was seen that
there are no mechanisms in place to prevent the
contact children under the age of 2 could have
with hot water around the house; especially in
lower socio-economic households.

The frequent occurrence of burn trauma in these
areas indicates that the burn develops after the
child tries to reach the burn factor above the
head level. Locations of the most common burnt
areas are compatible with the literature indicating
that the burn occurs following the child’s curiosity
to reach a burn factor above head level. The
absence and/or weakness of mechanisms in
place from preventing curiosity-based burns
suggests that it, by itself, is a cause as well.
Treatment methods of patients hospitalized due
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to burns were planned according to the width and
depth of the burn area. The most critical
treatment factors are warm baths at the time of
the first hospitalization, making the child feel that
they are in a safe-clean-warm environment,
giving medication to reduce pain, and relieving
the family's anxiety and the child (6).

Above mentioned method led the way to no
gastrointestinal complications. The effort on
trying to prevent wound infections in accordance
with daily burnt area observations, periodic
culture swabs and necessary consultations with
pediatric infectious diseases; was successful with
an antibiotics-based treatment.

The planned construction of the burn unit from
the very beginning, the starting of the staff after
in-service training, cooperation with hospital
psychologists to avoid problems in relations with
patients and their relatives, daily use of wound
care products for each patient, the periodic visits
of social workers to the unit and the presence of
other pediatric subspecialists to be consulted
when needed are the reasons for the high
success of treatment.

Ozer and Vural stated that burn-in childhood is
severe trauma, and requires a multidisciplinary
approach in order to reduce the risk of
complications and have both the child and the
parents return to their best functional state
possible (7). After the burn, a severe decrease in
the quality of life of children was observed (2).
The hospitalization of a child and their parents
requires them to trust the people who take on the
responsibility of their treatment and they need to
feel that they are being treated in a suitable
environment which affects the quality of life of the
child and in retrospect has a positive effect on the
success rate of the treatment.

Consequently, child burns are primarily due to
hot water in boys around the age of 2. Mostly,
2nd-degree superficial burns are seen on the
head and body. Making individualized treatment
plans considering the child's quality of life and
parents with an approach specific to each child
will increase the effectiveness of treatment.

Conflict of interest: The author(s) declared no
potential conflicts of interest with respect to the
research, authorship, and/or publication of this
article.
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Comparison of laparoscopic and open surgery in obese patients with
endometrial cancer

Endometrium kanserli obez hastalarda laparoskopik ve agik cerrahinin
karsilastiriimasi

Ceren Sancar Nuri Yildirnm Ahmet Bilgi Sevki Gokulu
Levent Akman Mustafa Cosan Terek Ahmet Aydin Ozsaran

Ege University, Faculty of Medicine, Department of Obstetrics and Gynecology, Division of
Gynaecologic Oncology, Izmir, Turkiye

ABSTRACT

Aim: The aim of the study is to compare the results of total laparoscopic hysterectomy and total
abdominal hysterectomy in obese women with endometrial cancer (EC).

Materials and Methods: Patients with endometrial cancer whose BMI =30 kg/m2 and who were
undergone total laparoscopic hysterectomy (n=68) or total abdominal hysterectomy (n=161) were
included in the study. Demographic and histopathological features, disease-free survival and overall
survival of the patients were recorded. All these data of laparoscopy and laparotomy patients were
compared with each other.

Results: No significant difference was observed between two groups in terms of stage, tumor grade,
histology, lymph node dissection rate and number of removed lymph nodes. Cardiovascular diseases
were more common in laparotomy group (p=0.002). ASA (American Society of Anesthesiologists)
score was higher in laparotomy group (p=0.001). Perioperative and postoperative complications were
similar in both groups. The operation time was significantly longer and postoperative hospital stay
was significantly shorter in the laparoscopy group (p<0.0001). There was no significant difference
between two groups in disease-free survival and overall survival. The overall survival rate was 90.7%
in the laparoscopy group and 95.1% in the laparotomy group (p = 0.789).

Conclusion: Our results showed that in obese patients with EC, laparoscopy had similar oncological
outcomes with laparotomy and was also more beneficial for patients in terms of a shorter hospital
stay.

Keywords: Laparoscopy, laparotomy, endometrial carcinoma, obesity, comorbidity.

0z
Amag: Calismanin amaci endometrial kanserli obez hastalarda total laparoskopik histerektomi ve total
abdominal histerektomi sonugclarinin karsilastiriimasidir.

Gere¢ ve Yéntem: Vicut kitle orani 230 kg/m® olan endometrial kanserli hastalardan total
laparoskopik histerektomi (n=68) ve total abdominal histerektomi (n=161) uygulanmis olanlar
calismaya dahil edildi. Hastalarin demografik ve histopastolojik dzellikleri, hastaliksiz sag kalim ve
toplam sag kalim sireleri kaydedildi. Laparoskopi ve laparotomi grubunun verileri birbirleri ile
karsilastirildi.
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Bulgular: iki grup arasinda, evre, tiimér derecesi, histoloji, lenf nodu diseksiyonu yapilma orani ve
¢cikarilan lenf nodu sayisi agisindan anlamli fark gériilmedi. Kardiyovaskiler hastaliklar laparotomi
grubunda belirgin fazla izlendi (p=0,002). ASA (Amerikan Anestezistler Dernegi) skoru laparotomi
grubunda daha yliksek idi (p=0,001). Peroperatif ve postoperatif komplikasyonlar laparotomi ve
laparoskopi gruplarinda benzer idi. Laparatomi grubunda; operasyon siresi belirgin kisa iken,
postoperatif hastanede yatis siiresi laparoskopi grubuna gére belirgin artmig, idi (p<0,0001). iki grup
arasinda hastaliksiz sag kalim ve genel sag kalim siireleri agisindan belirgin fark saptanmadi.
Laparoskopi grubunda genel sag kalim %90,7 iken, laparotomi grubunda %95,1 saptandi (p=0,789).

Sonug: Sonuglarimiz endometrial kanserli obez hastalarda laparoskopinin laparotomi ile benzer
onkolojik sonuglara sahip olmakla birlikte hastanede kalis siiresindeki kisalik ile hastalar i¢in daha

konforlu oldugunu gésterdi.

Anahtar Sézciikler. Laparoskopi, laparotomi, endometrial kanser, obezite, komorbidite.

INTRODUCTION

The most prevalent gynecologic malignancy in
Turkey is endometrial cancer (EC). The incidence
of EC is 9.8 cases per 100.000 (1). Endometrial
cancer is usually seen after menopause in
women (2, 3). Because postmenopausal bleeding
is usually the first and early symptom, 75 percent
of patients can be found out at an early stage (3,
4). Hysterectomy and bilateral salpingo-
oophorectomy is the accepted treatment for
endometrial cancer (5). Lymph node sampling
(pelvic and paraaortic/pelvic) is carried out for
staging (6).

Endometrial cancer is related to obesity, and
patients who have endometrial cancer are mostly
obese. Surgery is difficult and risky because of
raised comorbidity rate and technique problems
in obese patients. In open surgery to reach the
pelvic organs is difficult, and the morbidity rate,
especially wound infection, is increased in the
postoperative period. (7, 8). Minimally invasive
surgery has emerged in these patients. Although
some authors support that obesity is one of the
relative contraindications for laparoscopic surgery
(9), surgical site infection risk reduction, short
hospitalization time, and early recovery led this
technique to be advantageous for obese patients.

This study compared total laparoscopic
hysterectomy and total abdominal hysterectomy
outcomes in obese women with endometrial
cancer. We tried to identify oncological outcomes,
especially the safety and complications of these
methods for these patients.

MATERIALS and METHODS

The patients’ records after endometrial cancer
surgery between 2010 and 2017 at the Obstetrics
and Gynecology Department of a University
School of Medicine were retrospectively reviewed
from the clinic's database. We got informed
consent from the patients. The principles of
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Helsinki Declaration 2008's were used as a
guideline for this study (10). The Faculty of
Medicine Research Ethics Committee approved
this study with the decision number of 18-9/55.
We identified 231 patients whose body mass
index (BMI) 230 kg/m2 and included them in the
study. Patients whose final pathology was
revealed other than endometrial adenocarcinoma
and who had a synchronous tumor of the
genitourinary tract were excluded. Laparotomy
was performed in 161 of these patients, and
laparoscopy was performed in 68 patients. The
International Federation of Gynecology and
Obstetrics (FIGO) staging method was used for
the patients who underwent laparotomy and
laparoscopy (11). Sentinel lymph node mapping
procedures weren’'t used. TLH procedure is
basically  performed according to the
classification system described by Harry Reich
(12). As an important point, we used open entry
technique, took all specimens out of the vagina,
did not use morcellation technique and sutured
vaginal cuff using laparoscopic technique.

Two groups were defined as laparotomy and
laparoscopy. All  patients' records were
examined, and their demographic characteristics
such as age, parity, BMI, and menopause status
were recorded. All patients were evaluated for
having comorbidities like diabetes mellitus (DM),
hypertension (HT), cardiovascular disease,
endometriosis, chronic obstructive pulmonary
disease (COPD), a history of thromboembolism
or renal disorder. ASA scores of all patients were
recorded. Operative  time, postoperative
hemoglobin (Hgb) and hematocrit (Htc) decline,
perioperative complications (intestinal system
injury, urinary system injury, bleeding,
conversion), and postoperative complications
(infection, urinary system complications, intestinal
system complications) were recorded.

Histology, grade, stage, lymph node dissection
rate and the count of removed lymph nodes were
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recorded. Postoperative hospital stay was
recorded. The follow-up reports were used to
calculate each patient's overall survival and
disease-free survival times. Both of the data from
the laparoscopy and laparotomy patients were
compared.

Statistical Analysis

The continuous variables were compared using
Mann-Whitney U tests, while the nominal
variables were compared using Chi-Square or
Fisher's exact tests. For survival analysis,
Kaplan-Meier method was used.

P values that resulted from two-sided tests were
considered to designate a statistically significant
difference if they were <0.05. SPSS version 15.0
(Chicago, lllinois, United States) was used for
statistical analyses.

RESULTS

The laparotomy group had 161 patients and the
laparoscopy group had 68 patients. The
laparotomy group had a higher average age and
parity. The BMI, on the other side, did not differ
between the two groups. The comorbidities like
HT, DM, endometriosis, COPD, history of
thromboembolism, and renal disorder, had similar
rates in the two groups (p>0.05). However, in the
laparotomy group, cardiovascular disease rate
was higher (p=0.03) (Table-1). Moreover, the
laparotomy group's ASA score was statistically
higher than the laparoscopy group's (p=0.001).
There were no differences between the two
groups in terms of intraoperative complication
rates (p=0.515). One bowel injury and two blood
transfusions were recorded in the laparotomy
group. A patient in the laparoscopy group had to
be converted to laparotomy due to increased

partial carbon dioxide pressure in the
Trendelenburg position. Histologic subtype, stage
and grade of disease are similar in the two
groups (p=0.398, 0.213 and 0,284, respectively).
In both groups, the rate of lymphadenectomy was
similar (p=0.380) (laparotomy group %59.62,
laparoscopy group %66.17). Moreover, no
significant difference was found between the two
groups in terms of the number of removed lymph
nodes and metastatic lymph nodes (p=0.299 and
0,813, respectively) (Table-2).

The rates of postoperative complications did not
differ between the two groups (p=0.144). In the
laparotomy group, one ileus, one re-laparotomy
and three blood transfusions were recorded. In
the laparoscopy group, two patients were
admitted to the hospital within 90 days.
Postoperative  hemoglobin  decrease  was
observed at the same rate in each group
(p=0.125). The Ilaparotomy group had a
significantly shorter operation time (p<0.0001).
The laparotomy group had a significantly longer
stay in the hospital after surgery (p<0.0001),
detailed in Table-3. Wound infection and chylous
acid were not recorded in either group during the
follow-up period.

There is no difference for adjuvant therapy
between the two groups, neither in radiotherapy
(p=0,864) nor in chemotherapy (p=0.744).
Disease-free survival for five years was 95.1% in
the laparotomy group and 94.5% in the
laparoscopy group (p=0.747). Overall survival for
five years was 93.7% in the laparotomy group
and 90.7% in the laparoscopy group (p=0.789).
Differences were not statistically significant
(Table-2).

Table-1. Clinical data in patients with endometrial cancer.

Laparotomy Laparoscopy P value

(n =161) (n = 68)
Age (median, range) 61.89 (39-83) 56.18 (35-76) <0.001
Parity (median, range) 2.8 (0-14) 2.22 (0-8) 0.013
BMI (median, range) 36.58 (30-65) 35.8 (30-56) 0.491
Previous surgery (n, %) 37 (23.0) 12 (17.6) 0.481
Hypertension (n, %) 82 (50.9) 28 (41.2) 0.195
Diabetes mellitus (n, %) 50 (31.1) 15 (22.1) 0.2
Renal disorders (n, %) 2(1.2) 1(1.5) 1
Endometriosis (n, %) 3(1.9) 0 (0) 0.557
COPD (n, %) 3(1.9) 0 (0) 0.557
History of thromboembolism (n, %) 6 (3.7) 1(1.5) 0.677
Cardiovascular diseases (n, %) 24 (14.9) 1(1.5) 0.002
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Table-2. Histopathological parameters of the patients.

Laparotomy Laparoscopy P value
(n:161) (n:68)
FIGO Stage 0.213
la 95 (59 %) 47 (69.11 %)
Ib 34 (21.11 %) 9 (13.23 %)
Il 13 (8.07 %) 4 (5.88 %)
llla 3 (1.86 %) 3 (4.41 %)
Ilib 1 (0.62 %) 0
llic 11 (6.83 %) 4 (5.88 %)
IVa 1 (0.62 %) 0
IVb 3 (1.86 %) 1 (1.47 %)
Tumor Grade 0.284
I 53 (32.91 %) 20 (29.41 %)
Il 70 (43.47 %) 43 (63.23 %)
11} 38 (23.6 %) 5 (7.35 %)
Histology 0.398
Endometrioid 97 (60.24 %) 45 (66.17 %)
Serous 8 (4.96 %) 1 (1.47 %)
Clear-cell 4 (2.48 %) 0
Mixed 34 (21.11 %) 18 (26.47 %)
Carcinosarcoma 7 (4.34 %) 1 (1.47 %)
Others 11 (6.83 %) 3 (4.41 %)
LN dissection 0.380
+) 96 (59.62 %) 45 (66.17 %)
) 65 (40.37 %) 23 (33.82 %)
Number of Dissected Lymph Nodes 0.299
1-5 11 (11.45 %) 10 (22.22 %)
6-10 50 (52.08 %) 11 (24.44 %)
11-15 15 (15.62 %) 14 (31.11 %)
16-20 9 (9.37 %) 8 (17.77 %)
21-25 4 (4.16 %) 0
26-30 3(3.12 %) 1(2.22 %)
31-35 2 (2.08 %) 1(2.22 %)
36-40 1 (1.04 %) 0
41-45 1 (1.04 %) 0
Number of Metastatic Lymph Nodes 0.813
0 83 (86.45 %) 41 (91.11 %)
1-5 12 (12.5 %) 4 (8.88 %)
6-10 1 (1.04 %) 0
11-15 0 0
16-20 1 (1.04 %) 0
Follow-up period (months) 68 (7-120) 59 (7-79) 0,438
Disease-free survival (5-year) 95.1% 94.5% 0.747
Overall survival (5-year) 93.7% 90.7% 0.789
Table-3. Clinical data in patients with endometrial cancer.
Laparotomy Laparoscopy P value
(n =161) (n = 68)
Operation time (min) (Median, range) 155.43 (50-330) 186,91 (120-300) <0,001
Postoperative hospital stay (day) (Median, range) 6,01(1-14) 4,35 (0-8) <0,001
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DISCUSSION

Obesity puts women at risk for endometrial
cancer and raises surgical complications due to
technological difficulties and comorbidities.
Particularly, cardiovascular  diseases as
comorbidity lead the surgeon to laparotomy as a
surgical approach. The aim of this study was to
compare the results of laparoscopic and open
surgery in obese patients with endometrial
carcinoma. Wang et al. reported a meta-analysis
that included studies comparing laparoscopy and
laparotomy in endometrial carcinoma patients.
Obesity was not a criterion in the studies of the
meta-analysis. The meta-analysis showed total
laparoscopic hysterectomy was related to lower
risks of total complications (p=0,002), major
complications (p=0,042), and postoperative
complications (p=0,003). However, there was no
noticeable difference in the risk of intraoperative
complications (p=0,919) and mortality (13). It was
showed laparoscopic surgery is beneficial for
patients with endometrial carcinoma, but obesity
was not evaluated separately. Since our study
was a retrospective study, it was apparent that
there was bias in patients' selection. In our study,
patients in the laparotomy group had significantly
more comorbidities. Nevertheless, there is
another fact that it is challenging to operate more
complicated patients with comorbidities by
laparoscopy. In this context, it is not easy to
design a randomized study. Studies randomly
designed with a higher number of patients, if
possible, might better elucidate us in terms of
complications in obese patients with endometrial
cancer.

Obesity has been shown to increase
intraoperative and postoperative complications in
studies comparing obese and non-obese patients
with endometrial cancer. Bouwma et al. reported
in a systematic review that conversion to
laparotomy was remarkably higher in obese
patients; also, wound infection and antibiotic use
were more common in open  surgery.
Laparoscopic surgery in obese patients was
related to less complication rate (14).
Consequently, recently published articles indicate
that laparoscopic surgery is safe in these obese
patients (15, 16).

As the previous studies reported, laparotomy
prolonged hospital stay, and laparoscopy
accelerated the patients' return to daily life (17-
21). All these studies show that minimally
invasive surgery can be used in patients with
endometrial cancer for their comfort.
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Some studies have compared robotic surgery,
laparoscopy and laparotomy (22-25). In a study
by Chan et al. laparoscopic and robotic surgery
had fewer complications and  shorter
hospitalization than open surgery in morbidly
obese patients with endometrial cancer. The
complication rate of robotic surgery was higher
than laparoscopic surgery, but it was not
statically significant. This study's limitations were
the minimally invasive procedures performed only
in early-stage diseases and evaluated only the
short-term results (26). According to a review by
Shemshedini et al., complications are rare when
endometrial carcinoma is treated with minimally
invasive surgery. Also, robotics is a better option
than laparoscopy if high adipose tissue would
limit appropriate dissection (27).

In our study number of patients with late-stage
disease is similar in laparoscopy and laparotomy
groups. However, since many studies included
patients with early-stage endometrial cancer, the
advantages or harms of laparoscopy in late-stage
disease could not be determined (28, 29). In
many studies, surgeons do not prefer
laparoscopic approach in late-stage disease.
Simultaneously, inadequate  Trendelenburg
position because of comorbidity and limited
movement due to adipose tissue are the reasons
why laparoscopy is not preferred. We think that
these difficulties can be ignored in laparoscopic
surgeries performed by experienced surgeons.
Although the number of patients with late-stage
disease is similar in laparoscopy and laparotomy
groups, a small number of these patients is our
study's limitation. Therefore, outcomes of
laparoscopic surgery in late-stage disease could
not be demonstrated. With further studies
including a larger sample size of patients with
late-stage endometrial carcinoma, laparoscopy
benefits will be more clearly demonstrated.

CONCLUSION

There is a higher risk for obese women to
develop endometrial carcinoma. The surgical
technique of standard procedure that includes
hysterectomy and bilateral salpingo-oophorectomy
in obese patients affects perioperative and
postoperative morbidity. With more practice,
laparoscopic surgery does not increase surgery-
related morbidity. Also, it has postoperative
advantages like shorter hospitalization and faster
resuming full activity fast, without any negative
effect on oncological outcomes.

Conflict of interest: There is no conflict of
interest.
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Tuboovaryan apseli hastalarda sistemik inflamatuvar belirteglerin medikal
tedavi basarisizhigini 6ngormedeki yeri

The role of systemic inflammatory markers in prediction of medical treatment failure
in patients with tubo-ovarian abscess

Sezin Ertlrk Aksakal Huriye Giveng Saginti Sadiman Kiykac Altinbas

Omer Litfi Tapisiz Yaprak Engin-Ustiin

Jinekoloji/Urojinekoloji Klinigi, Saglik Bilimleri Universitesi, Etlik Zibeyde Hanim Kadin Hastaliklari
Egitim ve Arastirma Hastanesi, Ankara, Tirkiye

0z
Amag¢: Tuboovaryan apse (TAO) olgularinda sistemik inflamatuar belirtecler ve Aspartate

aminotransferaz/Platelet Index (APRI) skorun medikal tedavi basarisizhgini éngérmede yeri olup
olmadigi arastinldi.

Gereg ve Yontem: Agustos 2016 — Ekim 2020 tarihleri arasinda TOA tanisi ile yatirilarak tedavi edilen
240 hasta calismaya dahil edildi. Hastalarin demografik ve Klinik 6zellikleri, tani aninda bakilan C-
Reaktif protein (CRP), Notrofil lenfosit orani (NLR), Platelet lenfosit orani (PLR) ve APRI skoru dosya
kayitlarindan elde edildi. Sadece medikal (n=74) tedavi alan veya cerrahi tedavi gereken hastalarda
(n=166) bu parametrelerin medikal tedavi basarisizligini 6ngérmedeki yerleri arastirildi.

Bulgular: Cerrahi tedavi alan hastalarin sadece medikal tedavi alanlara gore ortalama yasi (40,95 +
6,96 ve (38,09 £ 7,69), apse boyutu (67,57 £ 19,86 mm ve 52,78 + 16,63 mm), CRP degeri (140,61 +
110,88 ve 75,24 + 36,64 mg/L), beyaz kire (13818,86 + 5445,80 ve 11845,31 + 4424,39 L), notrofil
(11146,81 + 5284,83 ve 9242,03 + 4278,60 pL) ve NLR degeri (9.52 + 6.88 ve 6.64 + 6.30) anlamli
olarak daha yiiksek bulundu. Receiver Operating Characteristics (ROC) egrisi analizi (95% 0,531-
0,682) ile CRPnin >11,57 olmasinin %63,3 sensitivite, %55,4 spesifite ile medikal tedavi
basarisizhigini 6ngdérdigu saptandi.

Sonug¢: NLR, PLR ve APRI skoru cerrahi tedavi gereksinimini d6ngérmede etkisizdir. CRP bagvuru
aninda cerrahi tedavi gereksinimini belirlemek adina kullanilabilecek bir belirtegtir.

Anahtar Sozciikler: Tuboovaryan apse, nétrofil lenfosit orani, platelet lenfosit orani, APRI skoru.

ABSTRACT

Aim: Aimed to evaluate the role of systemic inflammatory markers and Aspartate aminotransferase to
Platelet Ratio Index (APRI) sore in predicting medical treatment failure in patients with Tubo-ovarian
abscess (TOA).

Materials and Methods: Patients (n=240) hospitalized with a diagnosis of TOA between August 2016
- October 2020 were included in the study. Patients' demographic and clinical characteristics and
mean C-Reactive protein (CRP) level, neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio
(PLR) and APRI score measured on admission were also recorded. The role of these parameters was
investigated in predicting medical treatment failure in patients who only received medical treatment or
who needed surgical treatment.
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Results: The mean age (40.95 + 6.96 vs. 38.09 + 7.69), abscess size (67.57 £ 19.86 mm vs. 52.78 +
16.63 mm), CRP level, (140.61 £ 110.88 vs. 75.24 + 36.64 mg/L), white blood cell count (13818.86 +
5445.80 and 11845.31 + 4424.39 ulL), neutrophil count (11146.81 + 5284.83 and 9242.03 + 4278.60
uL) and NLR (9.52 + 6.88 and 6.64 + 6.30) of patients who received surgical treatment were

significantly higher than those who received only medical treatment.

In receiver operating

characteristics (ROC) analysis area under the curve (AUC) 0.607 was statistically significant for CRP
with a cut-off value of 11.57 to predict medical treatment failure (95% 0.531-0.682, sensitivity 63.3%,

specificity 55.4%).

Conclusion: NLR, PLR and APRI score are ineffective in predicting the need for surgical treatment.
CRP could be used as a marker in predicting the need for surgical treatment in patients with TOA.

Keywords: Tubo-ovarian abscess, neutrophil to lymphocyte ratio, platelet to lymphocyte ratio, APRI

score.

GiRiS

Tuboovaryan apse (TOA) Ozellikle reprodiktif
dénemde gorilen, yasam kalitesini olumsuz
yonde etkileyen ciddi bir Klinik tablodur. Siklikla
pelvik inflamatuar  hastaligin  (PID)  bir
komplikasyonu olarak gelisir (1). Enfeksiyon
siklikla tuba ve overleri tutar, bazen tabloya
mesane, barsak gibi diger pelvik organlar da eslik
edebilir. Risk faktorleri c¢oklu seksuel es,
gecirilmis PID 6ykusu, este PID 6ykusu, 15- 25
yas olarak rapor edilmistir (2,3).
Hastalarin tedavisinde antibiyoterapi
durumlarda antibiyoterapi + cerrahi
protokolleri uygulanabilmektedir.
calismalarda abse ¢api 7 cm'nin altinda,
antibiyotik tedavisine vyeterli yanit alinan ve
premenopozal hastalarin sadece antibiyotik
tedavisi ile duzeldigi gdsterilmistir (4, 5). Apse
capl 7 cm Uzerinde, multilokile ve rlptdr
bulgulari olan, antibiyotik tedavisine yanitsiz
hastalarda cerrahi drenaj gerekmektedir. Ancak
yine de hangi hastalarin cerrahi tedavi
gereksinimi olacagdi net bilinmemektedir (5, 6).
Notrofil lenfosit orani (NLR), Platelet lenfosit
orani (PLR) son yillarda bazi hastaliklarin takip
ve tanisinda kullanilabilen sistemik inflamatuar
belirteclerdir (7-9). Aspartate aminotransferaz /
Platelet (APRI) Index skoru kolayca
hesaplanabilen, karacigerdeki inflamasyonun
siddetini gdstermek icin tanimlanmis olsa da
bircok inflamatuar slreci éngérmede bir belirteg
olarak kullanilabilecegdi gdsterilmistir (10-12).

Bu galismada TOA tanili hastalarin hastaneye ilk
kabulinde rutin olarak alinan kan &rneklerinden
beyaz klre, nétrofil sayimi, C-Reaktif Protein
(CRP), NLR, PLR, gibi parametreler ile bu alanda
calisiimamis olan APRI skorun cerrahi tedavi
gereksinimini 6ngérmede yeri olup olmadiginin
degerlendiriimesi amaglandi.

ve bazi
tedavi
Yapilan
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GEREG ve YONTEM

Etlik ZiUbeyde Hanim Kadin Hastaliklar Egitim ve
Arastirma Hastanesi'nde Agustos 2016 — Ekim
2020 arasinda TOA tanisi ile yatirilarak medikal
(n=74) velveya cerrahi tedavi (n=166) alan 240
hasta calismaya dahil edildi. Calisma igin
hastanemiz yerel etik kurul onayr alindi (2021,
03/05/05). Hastanenin takip ve tedavi
protokolliinden ¢ikan hastalar, tani ve tedavisine
dis merkezde baslanip hastanemizde tedavi
surecine devam eden hastalar ve immunsupresif
ila¢ kullanan hastalar ¢galisma disinda tutuldu.

Calismaya alinan hastalarin yasi, gebelik ve
dodum sayilari, dogum sekli, korunma sekili,
vicut kitle indeksi (BMI), sigara kullanimi,
sistemik hastalik 6ykisl, geciriimis operasyon
Oykusu kaydedildi. Ayrica uygulanan tedavi sekli
(Medikal veya medikal+cerrahi), operasyon tipi
(laparoskopi, laparotomi) apse boyutu,
lokalizasyonu (unilateral, bilateral), apse paterni
(multiloktle, unilokile, kompleks) ve tani aninda
bakilan laboratuar parametreleri  [Aspartat
aminotransferaz (AST), Alanin aminotransferaz
(ALT), CRP, beyaz kure sayisi, platelet sayisi,
notrofil ve lenfosit sayilar] dosya kayitlarindan
elde edildi.

TOA tani kriterleri

TOA tanisi pelvik agri, servikal ya da vajinal
mukopdrilan akinti, pelvik muayenede servikal
uterin ya da adneksiyal hassasiyete eslik eden
ultrasonografik/manyetik rezonans ile kompleks
adneksiyal kitle goérilmesi ile konuldu. Beyaz
kire, CRP yiiksekligi ve vicut sicakliginin 38,3°C
ve Uzeri 6lgtlmesi ek kriterler olarak kaydedildi.
TOA Tedavi protokolii

Hastanemiz jinekoloji klinigi protokolu geregi
hastalar yatisi esnasinda tam kan sayimi, CRP,
tam idrar tetkiki (tit), biyokimya (lre, kreatinin,

185



AST, ALT) tetkikleri ile degerlendiriimektedir.
Tdm hastalara Centers for Disease Control and
Prevention (CDC) kilavuzuna gére 150 mg
Gentamisin yUkleme dozu takiben Gentamisin
(80 mg/kg-iv) + Klindamisin (900 mg-iv) 8 saatte
bir tedavi protokoli baglanmaktadir (13).
Gunasin pelvik muayene, tam kan sayimi (CBC)
ve CRP takibi, haftalik ultrasonografik apse
boyutlarinin ~ élgima ile  hastalar takip
edilmektedir. Medikal tedavi klinik diizelme olana
kadar intravendz, sonrasinda Doksisiklin 500 mg
+ Metranidazol 500 mg 12 saat arayla oral olacak
sekilde 14 gun devam etmektedir. Yetmis iki saat
antibiyotik tedavisi sonrasi yeni baslayan ya da
persistan ates, abdominopelvik agri, CRP ve
beyaz kire yuksekligi, kitle boyutlarinda buyime

veya sepsis bulgulari gérilmesi durumunda
medikal tedavi basarisiz kabul edilmektedir.
Medikal  tedavi basarisizlig durumunda

antibiyotik tedavisine ek olarak laparoskopik veya
laparotomik cerrahi ile drenaj yapilmaktadir.
Medikal tedaviye postoperatif klinik dizelme
g6zlenene kadar devam edilmektedir.

NLR, PLR ve APRI skor hesaplanmasi

Notrofil/llenfosit orani  (NLR): absolut nétrofil
sayisinin, Absolut lenfosit sayisina bélinmesi ile
Platelet/Lenfosit orani (PLR); Absolut platelet
sayisinin, absolut lenfosit sayisina bélinmesi ile
hesaplandi. APRI skoru ise AST/ AST igin normal
araligin Ust limiti/platelet sayisi  (10%/L)x100
formili ile hesaplandi. AST igin laboratuvar Gst
siniri 40 U/L olarak kabul edildi.

Bu calismada medikal tedavi ile regrese olan
veya cerrahi tedavi gereken TOA olgularinin
hastaneye ilk kabulde degerlendirilen hematolojik
ve biyokimyasal belirteclerin tedaviye yaniti ve
cerrahi tedavi gereksinimini dngérmedeki etkileri
incelendi.

istatistiksel Analiz

Surekli degiskenlerin tanimlayici istatistiklerinde
ortalama ve standart sapma ile medyan,
minimum ve maksimum degerler, kategorik
degiskenlerin tanimlanmasinda ise frekans (n) ve
yuzde (%) degerleri verildi. Strekli degiskenlerin
normallik varsayimlari Kolmogorov Smirnov testi
ile incelendi Medikal ve cerrahi tedavi alan
hastalar arasinda surekli degiskenlerin
karsilastiriimasinda Mann-Whitney testi,
kategorik degiskenler arasindaki iligkiler ise Ki
kare analizi ile incelendi.

Tedavi gruplari arasinda istatistiksel olarak
anlamli farklilik gésteren degiskenleri belirlemek
icin cok degdiskenli lojistik regresyon analizi
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(multiple logistic regression analysis) yapildi.
Tedavi seklinin dngérilebilirligini belirlemek igin
bagimsiz degiskenler olarak CRP, beyaz kire,
Neutrofil ve NLR degeri alindi Tedavi seklini
tahmin etmede istatistiksel olarak anlamh
degiskenlerin optimal kesme degerlerini (optimal
cut off values) belirlemek igin Receiver Operating
Characteristics (ROC) egrisi analizi kullanildi.
Optimal kesme degeri Youden’s indeksine
(duyarlilik + 6zglllik-1) gbre belirlendi. Butin
analizlerde IBM SPSS.23 programi ve MedCalc.
kullaniimis ve anlamlilik dizeyi olarak p< 0.05
degeri kabul edildi.

BULGULAR

Calismaya, medikal tedavi alan 74 hasta (%30,8)
ve cerrahi tedavi alan 166 hasta (%69,2) olmak
Uzere toplam 240 hasta dahil edildi. Tablo-1'de
gOsterildigi gibi, cerrahi tedavi alan hastalarin
ortalama yasi (40,95 + 6,96), medikal tedavi alan
hastalara gore (38,09 * 7,69) anlamh olarak daha
yuksek bulundu (p=.008). Benzer olarak, cerrahi
tedavi alan hastalarin ortalama apse boyutu (6,57
+ 19,86 mm), medikal tedavi alan hastalara goére
(52,78 + 16,63 mm) anlamh olarak daha yiksekti
(p<0.001).

Tedavi sekli ile apse paterni arasinda istatistiksel
olarak anlaml bir iligki bulundu (p=0.021) ve
¢oklu karsilastirma testi medikal tedavi alan
hastalarda unilokiler apse oraninin (%29.7),
cerrahi tedavi alan hastalara goére (%14.5)
anlamh olarak daha yuksek oldugunu gdésterdi.
Buna karsin, tedavi sekli ile sigara kullanimi,
diyabet, gegirilmis operasyon Oykusd,
pyosalpenks varligi, apse lokalizasyonu arasinda
anlaml bir iligki bulunmadi (p>0.05). Tedavi sekli
ile dogum sekli, korunma sekli ve operasyon tipi
arasinda anlamh bir iliski olup olmadig ki kare
analizinin varsayimlari (assumptions)
karsilanmadigi igin incelenemedi (Tablo-1).
Cerrahi tedavi uygulanan 166 hastanin tamamina
apse drenaji yapildi ve Douglas bosluguna bir
adet hemovac dren yerlestirildi. Dren ortalama 4.
glinde ¢ekildi. Apse drenajina ek olarak %89,8'i
(n=149) laparoskopik bilateral salpenjektomi,
%7,2'si (n=12) laparotomik bilateral
salpanjektomi, %1,3'0 (n=3) total laparoskopik
histerektomi + bilateral salpenjektomi, %1,2 (n=
2) hasta ise total abdominal histerektomi +
bilateral salpenjektomi ile tedavi edildi. Tedavi
sekli hastanin yasi, fertilite arzusu, tekrar apse
gelisimini 6nleme istegi, batin ici yapisikhk
derecesi, gegirilmis cerrahi 6ykusu, laparoskopi
icin kontendikasyon olan durumlar géz o6niine
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alinarak belirlendi. Ayrica piyosalpinks varligi
cerrahi tedavi kolunda  %43,2 olarak
saptanmasina ragmen bu olgularin tamamina
salpenjektomi uygulandi. Salpenjektomi karari
tim hastalarin onami alinarak hastalarin yasi,
fertilite arzusu olmamasi, over kanseri proflaksisi
ve apse nuksinu dnlemeye yonelik olarak verildi.
Tablo-2’de gdsterildigi gibi, cerrahi tedavi alan
hastalarin ortalama CRP degeri, beyaz kire
degeri, nétrofil dederi ve NLR degeri medikal
tedavi alan hastalara gére anlamli olarak daha
yuksek bulundu. Elde edilen bu bulgulara karsin,
cerrahi ve medikal tedavi alan hastalarin Tablo-

2'de (gOsterilen diger parametreleri arasinda
anlamh bir farkhihk bulunmadi (p>0.05).
Tablo-3'te gdsterildigi gibi, ¢cok degiskenli lojistik
regresyon analizi sonucuna gore hastalarin CRP
degerinin  ylUkselmesi cerrahi tedavi alma
ihtimalini 1.008 kat artirmaktadir (95 % CI 1.003 -
1.012). Buna karsin, beyaz kire sayisi, notrofil
sayisi ve NLR degerinin tedavi seklini anlamli bir
sekilde 6ngérmedigi saptandi (p>0.05).
Tablo-4'te gosterildigi gibi CRP’nin kesme puani
>11.57 (sensitivite %63,3, spesifite %55,4) olarak
bulundu ve ROC egrisi Sekil-1’de gosterildi.

Tablo-1. Medikal ve cerrahi tedavi alan hastalarin sosyodemografik ve klinik 6zelliklerinin karsilastirnimasi.

Medikal Tedavi Cerrahi Tedavi p

n=74 n=166
Yas (Ort.£SS) 38,09 £ 7,69 40,95 £ 6,96 0,008
Gebelik Ort. (Min. - Mak.) 3,00 (,00 - 10,00) 2,50 (,00 - 8,00) 0,331
Dogum Ort. (Min. - Mak.) 2,00 (,00 - 5,00) 2,00 (,00 - 7,00) 0,222
VKIi (kg/m?)(Ort.+SS) 26,11 +£ 3,90 25,12 £1,03 0,871
Dogum sekli n (%)
SVD 56 (76,7) 128 (78,5)
Cs 11 (15,1) 25 (15,3)
SVD/CS 6 (8,2) 10 (6,1)
Korunma sekli n(%)
Yok 31(41,9) 95 (57,2)
OKS 0 (0,0) 1(0,6)
RIA 32 (43,2) 61 (36,7)
BTL 2(2,7) 0 (0,0)
Kondom 7(9,5) 5(3,0)
Diger 2(2,7) 4(2,4)
Sigara kullanimi n(%) 12 (16,2) 18 (10,8) 0,245
Diabetes Mellitus n(%) 7(9,5) 9(5,4) 0,268
Gegirilmis operasyon 27(36,5) 55 (33,1) 0,613
oykiisii n(%)
Apse boyutu (mm) 52,78 + 16,63 67,57 + 19,86 <0,001
(Ort£SS)
Apse paterni n (%)
Unilokiler 22 (29,7) 24 (14,5)
Multilokuler 24 (32,4) 63 (38,0) 0,021
Kompleks 28 (37,8) 79 (47,6)
Apse lokalizasyonu n (%)
Unilateral 66 (89,2) 137(82,5) 0,187
Bilateral 8 (10,8) 29 (17,5)
Piyosalpinks varligi n (%) 42 (56,8) 32 (43,2) 0,916

VKI; Viicut Kitle indeksi, SVD; Spontan vajinal dogum, C/S; Cesaryen seksio, OKS; Oral kontraseptif, RIA; Rahim igi Arag, BTL;

Bilateral tubal ligasyon
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Tablo-2. Tedavi sekline gore inflamatuar belirteglerin ve laboratuar bulgularin dagilimi.

Medikal Tedavi n=74 Cerrahi Tedavi n=166 p
ortt ss ort £ss
Beyaz kiire(uL) 11845,31 + 4424,39 13818,86 + 5445,80 <0,008
Platelet(10%/mm?) 359,88 + 132,06 395,80 + 143,15 0,078
Notrofil(uL) 9242,03 + 4278,60 11146,81 + 5284,83 0,008
Lenfosit(uL) 1808,78 + 692,15 1753,58 + 620,12 0,688
CRP(mg/L) 75,24 + 36,64 140,61 + 110,88 <0,001
PDW (%) 45,61 + 38,80 45,20 + 13,64 0,176
NLR 6,64 + 6,30 9,52 + 26,88 0,030
PLR 0,40 40,18 0,82 + 0,34 0,190
APRI 0,08+ ,07 0,06 +,03 0,240

CRP: C-Reaktif protein, PDW: Platelet Dagilm Genigligi, NLR: Nétrofil/Lenfosit Orani PLR: Platelet/Lenfosit orani, APRI:
Aspartate aminotransferase to Platelet Ratio Index

Tablo-3. Tedavi sekli icin gok degiskenli lojistik regresyon analizi.

Degisken Odds ratio (95 % Cl) p

CRP 1,008 (1,003 - 1,012) .001
Beyaz kire 1,000 (1,000 - 1,000) .980
Nétrofil 1,000 (1,000 - 1,000) .887
NLR 1,000 (,980 - 1,020) .968

CRP: C-Reaktif protein, PDW: Platelet Dagihm Genisligi, NLR: Nétrofil/Lenfosit Orani

Tablo-4. Tedavi Seklini Ongérmede CRP’nin kesme puani (Cut off value).

Kesme puani AUC 95 % ClI
(Cut off value)

Sensitivite Spesifite PPV NPV P degeri
(%) (%)

CRP

>11.57 .607 .531-.682

63.3 55.4 76.1 40.2 .006

Sekil-1. Tedavi seklini 5ngérmede CRP’nin ROC egrisi.
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TARTISMA

Bu c¢alismada TOA tanili hastalarda cerrahi
tedavi gereken hastalarin yaginin anlamh yiksek
oldugu, abse boyutunun daha buyuk oldudu,
multilokile yapinin  daha fazla géruldugu
saptanmistir. Ayrica tani aninda bakilan beyaz
kure, nétrofil sayisi,ortalama CRP degeri ve NLR
orani da cerrahi tedavi gereken hastalarda
anlamli  ylksek bulundu. CRP'nin  >11,57
olmasinin %63,3 sensitivite ve %55,4 spesifite ile
cerrahi tedavi gereksinimini 6ngérdigu saptandi.
TOA, hem yogun antibiyotik velveya cerrahi
tedavi gerektirmesi hem de nadir de olsa 6limle
sonuglanan ciddi septik tabloya sebep
olmasindan dolay! erken tani ve tedavi edilmesi
gereken bir hastaliktir. Postmenapozal dénemde
gorildigunde %30-40 oraninda malignite eslik
edebileceginden  postmenapozal hastalarda
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cerrahi drenaj + biyopsi yapilmasi dnerilmektedir
(14, 15).

TOA'll hastalarda medikal tedavi basarisizligini
inceleyen birgok calisma bulunmaktadir. Chan ve
ark. apse boyutu 7,5 cm (zerinde ve BMI
yaklasik 25 kg/m2 Uzerinde olan olgularda
basarisizlik oldugu bildirmiglerdir (16). Dewitt ve
ark. ise 128 TOA hastasini degerlendirmis, 8
cm'nin Uzerinde hospitalizasyon, komplikasyon
ve cerrahi ihtiyacin artigini saptamiglardir (17).
Bir baska calisma ise beyaz kire sayisi
16000/uL Uzerinde ve apse boyutu 5.18 cm'den
blylkse medikal tedavinin basarisiz oldugu
yayinlamisgtir (18). Yas, apse boyutu, basvuru
anindaki I6kosit sayisi ve bilateraliteyi iceren bir
skorlama sistemi hazirlayan Folks ve ark.'
cerrahi tedaviyi yuksek olasilikla 6ngoérdiklerini
bildirmiglerdir (19). Yas, apse boyutu ve beyaz

kire sayisinin medikal tedavi basarisizligini
yuksek oranda gosterdigi bildiren baska
calismalarda bulunmaktadir (19-23). Ancak
Karaca ve ark.'nin 144 hastayr igeren
calismasinda yas, apse boyutu, CRP,

sedimentasyon, beyaz kire ve prokalsitonin
seviyelerinin cerrahi tedaviyi dngérmedeki yeri
arastirilmis ve hi¢ bir parametrenin cerrahiyi
tedaviyi ongormedigi bildirilmistir (24).
Calismalarin hepsi retrospektif dizayn edilmis ve
kisith sayida hasta icerdiginden calismalar arasi
farkhlik saptanmis olabilir. Calismamizda cerrahi
tedavi gereken hastalarin yasi daha buyuk, apse
boyutu ve multilokiler olma orani, beyaz kure,
notrofil sayisi, ortalama CRP dizeyleri medikal
tedavi alan hastalardan daha yuksek idi.
Calismamizda literattr ile uyumlu olarak sadece
CRP'nin >11.57 olmasinin cerrahi tedaviyi %63.3
sensitivite ve %55.4 spesifite ile 6ngdrdugl
saptandi.

Son yillarda popularite kazanan NLR ve PLR'nin
obstetrik (25-27) ve jinekolojik (28-30) bir ¢ok
hastaligi ve tedavi basarisini 6ngérmedeki yeri
arastinimistir. TOA 'li hastalarda cerrahi tedaviye
gidisi 6ngérmede NLR ve PLR'yi degerlendiren
az sayida calisma bulunmaktadir. Biler ve ark.
NLR icin 6, PLR i¢in 165 cut off alindiginda NLR'
nin %71 sensitivite, %74 spesifite ile ve PLR'nin
%74 sensitivite, %65 spesifite ile medikal tedavi
basarisini ongormede kullanilabilecek
parametreler olabilecegini vurgulamistir (31).
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Benzer sekilde Coskun ve ark. NLR cut off 6
alindiginda %71 sensitivite ve %73 spesifite ile
cerrahi tedavi gerektigini saptamiglardir (32). Bir
baska calismada da NLR %79,1 sensitivite,
%57,0 spesifite ile cerrahi tedaviyi predikte
etmistir (33). Bu galismalarin aksine Akselim ve
ark. cerrahi tedaviyi 6ngérmede, beyaz kure,
platelet, CRP, NLR, PLR, lenfosit-monosit orani
(LMR) gibi bircok hematolojik parametreyi
degerlendirmis ve bu parametrelerden sadece
CRP 'nin 143,5 mg/L cut off alinarak %63.8
sensitivite, %71,1 spesifite ile medikal tedavi
basarisizigini  6ngérdugind  bildirmigtir  (34).
Benzer sekilde literatirde en fazla hasta sayisina
sahip calismada inal ve ark. da cerrahi tedaviyi
ongérmede NLR, PLR, CRP, sedimentasyon ve
diger hematolojik parametreleri karsilastirmislar
ve 24.4 cut off degeri ile CRP' nin (%67,7
sensitivite, %76,5 spesifte), I6kosit sayisinin ve
sedimentasyonun cerrahiyi ongordiguna
saptamiglardir (35). Calismamizda basta NLR,
PLR ve yani bir markir olan APRI skoru olmak
Uzere birgok inflamatuar parametre
degerlendiriimis ve sadece CRP' nin cerrahi
tedavi gereksinimini dngdrdigi saptanmistir.
Calismamizin  retrospektif dizayni  kisitlayici
Ozelligidir. Fazla sayida hasta igermesi,
calismanin tek merkezde yapilmis olmasi ve tim
hastalarin ayni ekip tarafindan tedavi edilmis
olmasi calismanin guc¢lu yanidir. Ayrica NLR,
PLR ve APRI skorun bir arada degerlendirildigi ilk
calisma olmasi agisindan da calisma énem arz
etmektedir.

SONUG

TOA gibi hayati tehdit edebilecek hastalarda
tedavi seklini ongdrmek ve tedaviyi
kisisellestirmek 6nemlidir. Bu hastalarda cerrahi
tedaviyi basvuru aninda belirlemek kolay degildir.
Calismamizda NLR, PLR, CRP ve APRI skoru
gibi bircok inflamatuar belirte¢ medikal tedavi
basarisizligini éngérmede arastiriimis, sadece
CRP bu konuda kullanilabilecek bir belirteg
olarak  saptanmistir. Bu  konuda  kesin
konusabilmek adina prospektif genis serili
randomize kontrolli galismalara ihtiyag vardir.
Cikar catigsmasi: Yazarlar herhangi bir ¢ikar
catismasi bildirmemistir.
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Nesofilcon A versus etafilcon A on the ocular comfort levels in patients with
short non-invasive break-up time: A prospective comparative study

Kisa gbzyagi kirllma zamani olan hastalarda etafilcon A ve nesofilcon

A’nin okliler konfor seviyeleri agisindan kiyaslanmasi: prospektif karsilastirmali
calisma

Aysegul Penbe Raziye D6nmez Gun

Kartal Dr. Lutfi Kirdar Training and Research Hospital, Ophthalmology Department, Istanbul, Turkiye

ABSTRACT

Aim: The aim of the study was to compare the two different hydrogel daily disposable contact lenses
(HyDDCLs) satisfaction levels in patients with meibomian gland disfunction (MGD) and allergic
conjunctivitis accompanied with short noninvasive tear break-up time (NIBUT).

Material and Methods: Fifty patients who had no history of contact lens and had short NIBUT were
included to the study into two groups: allergic conjunctivitis findings (group 1) and MGD findings
(group 2). All patients used both etafilcon A and nesofilcon A, respectively. The OSDI (Ocular Surface
Disease Index) and CLDEQ-8 (Contact Lens Dry Eye Questionnaire- 8) tests were performed by the
patients for each lens and the mean scores were compared. In addition, the decisions of all patients
regarding the continued use of each lens were questioned.

Results: The mean of total scores of OSDI and CLDEQ-8 were statistically lower in nesofilcon A,
significantly. The mean scores of the all OSDI subscales and the CLDEQ-8 subscales of dryness,
discomfort, blurred vision and closing eyes were lower in nesofilcon A. Four patients (8%) were not
satisfied by any of the lenses. 36 (72%) patients preferred nesofilcon A and remaining 10 (20%)
patients preferred etafilcon A to continue.

Conclusion: Due to the hydrophilic structure and low modulus of the HyDDCLS, the satisfaction rate
was found to be higher in the study group (92%). HyDDCLSs could be a suitable option in cases where
ocular surface diseases are accompanied. Hydrogel material with higher water content offers better
comfort levels at the end of the day.

Keywords: allergic conjunctivitis, contact lens discomfort, dry eye disease, hydrogel daily disposable
contact lenses, meibomian gland disfunction.

oz

Amag: Meibomian bez disfonksiyonu (MBD) ve alerjik konjonktivit ile birlikte kisa noninvaziv gézyagsi
kirlma zamani (NIBUT) olan hastalarda iki farkli hidrojel glinliik tek kullanimhk kontakt lensin
(HyDDCL) okiiler konfor seviyelerinin karsilastiriimasi.

Gereg¢ ve Yéntem: Kontakt lens kullanimi 8yklsi olmayan ve NIBUT'si kisa olan 50 hasta alerjik
konjonktivit (grup 1) ve MBD (grup 2) bulgularina gére iki gruba alindi. Tiim hastalar sirasiyla hem
etafilcon A hem de nesofilcon A kullandi. Hastalara her bir lens i¢cin OSDI (Ocular Surface Disease
Index) ve CLDEQ-8 (Contact Lens Dry Eye Questionnaire-8) testleri yapildi ve ortalama puanlar
karsilagtirildi. Ayrica tiim hastalarin her bir lensin kullanimina devam edilmesi ile ilgili kararlar
sorgulandi.
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Bulgular: OSDI ve CLDEQ-8 testlerinden elde edilen toplam puanlarin ortalamasi nesofilcon A igin
istatistiksel olarak anlamli derece daha dlislikti. Nesofilcon A igin OSDI'nin tiim alt éigeklerinin ve
CLDEQ-8 ftestindeki kuruluk, rahatsizlik, bulanik gbérme ve gbézlerin kapanmasi alt Olgeklerinin
ortalama puanlari daha diisiikti. Otuz alti (%72) hasta kullanima devam etmek (lizere nesofilcon A'yi
tercih ederken kalan 10 (%20) hasta devam etmek igin etafilcon A'yi tercih etti. Dért hasta ise (%8) her
iki lensten de memnun kalmad.

Sonuc¢: HyDDCL 'lerin hidrofilik yapisi ve diigiik moduliisleri nedeniyle, etafilcon A ve nesofilcon A igin
memnuniyet orani ¢alisma grubunda (%92) oldukga yliksek bulunmugtur. Bu nedenle okliler ylizey
hastaliklarinin eglik ettigi durumlarda HyDDCL 'ler uygun bir secenek olabilir. Daha yiiksek su igerigine

sahip hidrojel materyal varliginda okliler konfor seviyeleri cok daha iyi olmaktadir.

Anahtar Sézciikler: Allerji konjonktivit,

hidrojel gdnliik kullan-at kontakt lens,

kontakt lens

konforsuzludgu, kuru géz hastaligi, meibomian bez disfonksiyonu.

INTRODUCTION

Ocular allergy and dry eye disease (DED) are
two different clinical entities affecting the ocular
surface and resulting early break-up time in tear
film that their clinical manifestations include partly
overlapping signs and  symptoms  with
accompanying each other’s. In most cases,
increased ocular osmolarity in ocular allergy
patients causes an increase in evaporation and
tear film instability over the cornea and DED
symptoms (1). Soft contact lenses (CLs) will
inevitably cause or promote ocular surface
abnormalities such as DED, meibomian gland
dysfunction (MGD) and allergic conjunctivitis in
regular users (2). According to the 2017 Tear
Film and Ocular Surface Society Dry Eye
Workshop 1l (TFOS DEWS IlI), contact lens-
related dry eye is listed in the iatrogenic subtype
category (3).

Preferring the suitable contact lens modalities in
the patient group who already had DED and
ocular allergy findings. For CL practitioners it is a
challenging work to prevent the progression of
the disease into more advanced stages. Patients
with ocular surface disorders are already prone to
present with complications like contact lens
related- dry eye and CL related-papillary
conjunctivitis (4).

Daily disposable contact lens (DDCL) modalities
offer patients the convenience of minimal
maintenance and greater satisfaction with no
need for the “chemistry set” of cleaning (5). So, it
would be appropriate to choose DDCLs instead
of conventional monthly or bi-weekly wear CLs to
avoid ocular irritations connected to storage
solutions for patients with ocular allergies and
DED (6). The other important issue is to prefer
the right contact lens material. With the
advantages of high oxygen permeability, DDCLs
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in silicone hydrogel materials have become more
and more popular in recent times (7). However,
hydrogel (Hy) DDCLs still could be a suitable
option because of their soft and hydrophilic
structures in this patient group. The mechanical
complications were reported in lower rates for
HyCLs, and these unwanted events seem to be
linked to the higher modulus and more
hydrophobic behavior of silicon hydrogel contact
lenses (SiHyCLs). The friction quantity known to
be closely related to the mechanical
complications and it is always less for HyCLs
than for SiHyCLs (8). Moreover, it was reported
that there had been an increase in allergic
reactions in the eye with the increased use of
SiHy CLs for extended wear (3, 4). So, it may be
considered that HyCLs in daily disposable
modalities, which are softer and have fewer
mechanical effects on the ocular surface, could
be a better option in the group of patients with
ocular surface abnormalities.

In this study, it was aimed to find the ocular
surface comfort levels of two HyDDCLs;
nesofilcon A (Biotrue® One Day; Bausch & Lomb
incorporated, Rochester, Ny, USA) and etafilcon
A (Acuvue Moist® 1-Day; Vistakon, Jacksonville,
Fl, USA) accompanied by two different subjective
comfort tests in the patient groups with MGD and
allergic conjunctivitis. The ocular surface disease
index (OSDI) scores and contact lens dry eye
guestionare-8 (CLDEQ-8) test scores were used
to compare these two different HyDDCLs comfort
levels.

MATERIALS and METHODS

Patient Recruitment

This prospective study was conducted at Kartal
Dr. Lutfu Kirdar City Hospital with fifty participants
who visited the contact lens department between
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March and August 2020. Patients had no history
and experience of CLs underwent a detailed
ophthalmic examination before deciding upon the
appropriate CL to apply. With the manifest
distance correction, monocular best corrected
visual acuity (BCVA), monocular contact lens
corrected visual acuity (CLVA), spherical,
cylindrical and keratometry measurements were
noted. In brief, the subjects who were at least 18
years of age, with refractive errors between
+4.00 Diopters (D) to —-8.00 D, needed no or
minimal  (<0,50 D) cylindrical refractive
corrections, flat and steep keratometry readings
were between 40.23 D to 46.65 D were evaluated
with further ocular surface parameters for the
study group.

The Ocular Surface Monitoring

The tear film stability checked with the average
noninvasive break up time (aNIBUT) scores by
the Sirius Sheimpflug Camera and the Placido
disc topography system (CSO, ltaly) and as well
as the Schirmer test results. Patients with
Schirmer values more than 10 mm (means no
lack of tear secretion volume) and the aNIBUT
under 10 seconds (means tear film instability)
was diagnosed as evaporative type DED
according to the TFOS DEWS Il pathophysiology
report and included to the study group. Patients
with aNIBUT between 5-10 seconds were
considered as mild DED, while those below 5
seconds were classified as advanced DED (9).

The two major ocular surface diseases
accompanying to short aNIBUT in young
population were detected (10). While the patients
with  Meibomian gland dysfunction (MGD)
suggested as Group 1, the patients with allergic
conjunctivitis findings were included to Group 2.

The patients who had MGD, which is the most
common etiology of the evaporative type DED,
were detected with the morphologic changes in
the Meibomian orifices and gland acini observed
by biomicroscopy (9). The anterior and posterior
blepharitis finding were also recorded. These
patients were recommended medical treatment
for 4 weeks with tetracycline pomade, artificial
tear drop, sulfacetamide sodium  and
prednisolone acetate combination drop with oral
doxycycline 100 mg for 8 weeks before contact
lens fitting.

The patients who had limbal/bulbar hyperemia
with/or conjunctival papillae in the anterior
segment examination were diagnosed as
seasonal/perennial ocular allergy and selected
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for group 2. They were evaluated in to two
activity groups for the treatment requirement. The
patients who had only papillary formation in their
tarsal conjunctiva without any ocular hyperemia
were considered as inactive ocular allergy. On
the other hand, the presence of papillae and
hyperemia simultaneously were accepted as an
indicator of active ocular allergy and medical
treatment recommended until the hyperemia was
disappeared (11). But the patients who had some
of the classic clinical signs of severe
seasonal/perennial conjunctivitis like conjunctival
chemosis, eyelid edema of both of the eyes were
excluded from the study because of the
impropriety of CL wusing without long-time
treatment in this patient population. Also, the
patients who had clinical signs of vernal/atopic
keratoconjunctivitis and severe DED like corneal
staining over 2 mm length, 25% width and limbal
vascularization were excluded from the study
(12).

Overall, patients who had short aNIBUT and had
at least one of the signs of allergic conjunctivitis
or MGD were included in this study for trying two
different Hy DDCLs. After treatment of the ocular
surface diseases the aNIBUT was recorded and
compared to the initial scores.

Contact Lens Fitting and Subjective
Evaluating Procedure

Two different HyDDCLs were used in the patients
with MGD and ocular allergy, at a suitable diopter
with randomized sorting, respectively. One of
these HyDDCLs was etafilcon A (1-Day
ACUVUE® MOIST, in 8.5 base curve, 14.2 mm
diameter, 58% water content, 25.5 Dk/t, 0.31
MPa modulus) and the other was nesofilcon A
(Biotrue® Oneday, in 8.6 mm base curve, 14.2
mm total diameter, 78% water content and 42
Dk/t, 0.50 MPa modulus).

The CL movement on the cornea was controlled
by a push-up test. When the patient had no
complaints of discomfort and the lens was in an
acceptable position on the ocular surface, the
first HyDDCL was prescribed, and all the patients
underwent an ocular examination after four
weeks. At the control visit, they attended the
clinic while wearing their CLs; OSDI and CLDEQ-
8 questionnaires were translated into Turkish
using standard forward and back translation
methods as suggested and conducted to all
participants (13).

The patients were given a 1-week washout
period after using the first CL before starting to
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use the second one. Four weeks after using the
second HyDDCL, ophthalmic examination, OSDI
and CLDEQ-8 tests were repeated. Actually,
OSDI identifies the severity of ocular surface
diseases in a quantitative manner from 100 of the
total score (14). It includes 3 sections and 12
items asking for discomfort symptoms (section 1),
functional limitations  (section 2) and
environmental factors (section3). The OSDI
scores before and after contact lens fitting were
noted and compared to each other for assessing
the HyDDCLs effects to the ocular surface. On
the other hand, CLDEQ-8 test was used for the
contact lens related satisfaction levels with
measuring the irritating symptoms linked to the
contact lens usage during all day from 37 of the
total score. CLDEQ-8 test is useful to assess the
frequency and severity of CL-related discomfort,
dryness, blurred vision, closing eye and removing
lens with scores that grade each response.

The exclusion criteria were listed as any
inflammatory systemic disease, pregnancy,
ocular surgery, ocular trauma, severe corneal
fluorescein staining, corneal limbal
vascularization, ocular surface irregularity, use of
topical or systemic drugs, and need of astigmatic
refractive correction over -0.50 D.

All the patients were informed about the
procedure, and informed consent was obtained
according to the Declaration of Helsinki. This
study was approved by the local ethics
committee (2019/514/148/20; 27.02.2019)

Statistical Analysis

Descriptive statistics of the data are shown with
mean + standard error (M + SEM). IBM SPSS
Statistics version 22.0 software was used for data
analysis. The significance level was accepted as
p < 0.05. The appropriateness of the data with
regard to normal distribution was evaluated by g-
g plot, histogram, and the Shapiro-Wilk test.
Statistical significance control of the differences
between two HyDDCLs variables was performed
with t-test and Wilcoxon paired two-sample test in
dependent groups.

RESULTS

A cohort of fourteen males and thirty-six females
with a mean age of 22.08 + 0.90 years was
recruited. The mean spherical refractive error
was -3.37 + 0.8 D. The average of mean
keratometry was 44.24 £ 1.2 D.
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Table-1 shows results of the initial ocular surface
examinations of the all study groups. The initial
mean of the aNIBUT was 5.2 +1 .27 seconds,
and the mean Schirmer test value was 15 + 3.14
mm. After treatment for MDG in group 1, the
mean aNIBUT increased from 4.23 + 0.16
seconds to 7.54 + 1.12 seconds and then they
started to use HyDDCLs. Also, the mean aNIBUT
showed improvement (6.65+1.61 seconds to
7.9211.44 seconds) after allergic conjunctivitis
treatment.

Before starting the use of HyDDCLs, the mean of
the OSDI score was 24.54 + 2.60 and the mean
score of OSDI was slightly higher in group 1
according to group 2 (p=0.125). After four weeks
of contact lens usage, for etafilcon A, the mean
OSDI scores was slightly higher in group 1
(44.31£44.23) than group 2 (39.9442.67)
(p=0.063). For nesofilcon A, the mean score of
OSDI was 27.641£3.71 in group 1 and 25.84+4.23
in group 2, respectively (p=0.786).

For all patients in the study group, the mean of
the total score on the OSDI questionnaire for the

etafilcon A was significantly higher than
nesofilcon A (p=0.002) (Figure-1, Table-2).
When the OSDI scores evaluated in three

sections; the mean scores of the subscales of
discomfort and functional limitations were
statistically significantly lower for nesofilcon A.
The mean score of the subscale of environmental
factors was slightly lower in nesofilcon A, but the
difference was statistically insignificant (Table-2,
Figure-2).

On the other hand, the mean scores of the
CLDEQ-8 questionnaire for etafilcon A was
statistically significantly higher than for the
nesofilcon A scores (p<0.001) (Figure-1). Thus,
the mean of total OSDI scores had a significant
positive correlation with total CLDEQ-8 mean
scores (r=0.640, p<0.002, Spearman’s
correlation test). Similarly, in the analysis of
dryness and discomfort subscales, the mean
score of nesofilcon A were lower than etafilcon A.
The mean of subscales of blurred vision and
closing eyes scores were also lower in nesofilcon
A, but these differences were not statistically
significant (p > 0.05). By contrast, the mean
score of the removing-lens subscale was lower in
etafilcon A than nesofilcon A. (Table-2, Figure-3)
After two periods of using HyDDCLs, 4 patients
(8%) were not satisfied with either etafilcon A or
nesofilcon A.
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Figure-1. The comparisons of mean score of CLDEQ-8 and OSDI for two HyDDCLs
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Table-1. The initial ocular findings of the study group.

Total (N) Parameters N (50) % (100)
aNIBUT/s 5-10 32 64.0
5< 18 36.0
Group 1 (22) MGD 22 44.0
MGD + Hyperemia 8 16.0
MGD- Hyperemia 14 28.0
aNIBUT/s; 5 < 13 26.0
aNIBUT/s; 5 -10 9 18.0
Group 2 (28) Papillae in conjunctiva 28 56.0
Papillae + Hyperemia 12 24.0
Papillae - Hyperemia 16 32.0
aNIBUT/s; 5 < 5 10.0
aNIBUT/s; 5 -10 23 46.0
Schirmer >10mm 50 100

Abbreviations: NIBUT: MGD: Meibomian gland dysfunction; Noninvasive tear break-up time

Table-2: The comparisons of the two questionnaires for two HYDDCLSs for all patient in the study group.

Contact lenses

Etafilcon A Nesofilcon A p value
Total Score Total Score
42.92+3.53 26.84+2.10 0.002
Discomfort Discomfort

OSDI 11.204£0.69 4.76+0.60 <0.001
Functional Limitations Functional Limitations
5.40+£0.48 2.96+0.44 0.006
Environmental Factors Environmental Factors
4.12+0.41 3.42+0.22 0.085
Total Score Total Score
15.80+£1.18 9.80+0.92 <0.001
Discomfort Discomfort

CLDEQ-8 5.12+0.39 2.4410.34 <0.001
Dryness Dryness
4.44+0.36 2.44+0.35 0.001
Blurred Vision Blurred Vision
3.2+3.8 2.4040.2 0.086
Closing Eyes Closing Eyes
1.8+£0.19 1.3£0.15 0.062
Removing Lens Removing Lens
1.86+0.14 2.2+0.23 0.027

"Numbers in bold are significant (p < 0.05), Wilcoxon t test. Abbreviations: CLDEQ-8: Contact lens dry eye

guestionnaire-8 item; OSDI: Ocular surface disease index
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They decided not to use of either of them due to
dryness and/or discomfort at the end of the day.
By contrast, 36 of the remaining 46 patients
preferred nesofilcon A, and the remaining 10
patients decided to continue with etafilcon A.

In the patients who had less than 5 seconds of
aNIBUT (serious DED) before CL fitting
procedure (%36), 16 of the 18 patients chose to
wear nesofilcon A, while the remaining 2 patients
decided not to wear any contact lenses further.
Twenty-two (44%) of the 32 patients (64%) with
more than 5 seconds of aNIBUT (moderate DED)
preferred to wear nesofilcon A, although, 2
patients preferred to wear neither nesofilcon A
nor etafilcon A. Thus, aNIBUT was greater than 5
seconds in 10 patients (20%) who selected
etafilcon A.

Sixteen patients of group 2 (32%) had papillary
formation in conjunctiva without bulbar hyperemia
(inactive ocular allergies); 11 of them (22%)
preferred nesofilcon A, while the other 5 (10%)
had decided to continue with etafilcon A. 12
patients (24%) who had active ocular allergies
and one of them chose not to continue wear
either of the two lenses; 9 patients preferred
nesofilcon A, and the other 2 chose etafilcon A
for further usage. During the study period, none
of the mechanical or inflammatory complications
associated with contact lens wearing was
observed in the patient groups.

DISCUSSION

Dry-eye disease and allergic conjunctivitis are
two common and multifactorial conditions
resulting with tear film instability that affect quality
of life negatively. Although, contact lens wearing
is a well-described predisposing factor for both
entities. In this study, the aim was to demonstrate
the subjective patient satisfaction of two different
HyDDCLs in patients with decreased tear film
stability.

Studies that have investigated the relationship
between ocular allergy and DED suggest that the
first can predispose the second (9). TFOS DEWS
Il recently included allergic conjunctivitis among
the “probable” (limited information-either not
published or published in other than peer-
reviewed journals) risk factors for DED (15). In
ocular allergic conditions, the tear film is rich in
inflammatory cytokines, mediators and neuro-
mediators that can maintain chronic inflammation
and result diffuse abnormality of the meibomian
glands, terminal duct obstruction and/or
qualitative/quantitative changes in the glandular
secretion. By this way, MGD is reported as a
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feature of allergic eye disease and may be a
source of DED (16). This may result in alterations
of the tear film and aNIBUT, symptoms of eye
irritation, clinically apparent inflammation (17).
The total scores of the two ocular surface comfort
tests after contact lens wearing were found
higher in group 1 (MDG) than group 2 (allergic
conjunctivitis). The mean score of the initial
aNIBUT was lower in group 1 than group 2.
Therefore, a significant negative correlation was
found with aNIBUT levels and both of the test
scores. So, the contact lens-related comfort level
is more closely related to tear film stability than
the type of ocular surface disease.

Both DED and allergic conjunctivitis have a
potential to adversely affect the use of contact
lenses. These two conditions may occur after the
use of contact lenses in people who have not
previously had ocular allergy and/or DED, called
CLIDE (contact lens-induced dry-eye) (18). The
severity of the disease may increase enough to
require discontinuation of contact lens use in
patients who already had ocular allergy, DED
and/or CLADE (contact lens-associated dry-eye)
(19, 20). Meibomian glands can also be affected
by CL use. Expressibility, number of plugged and
expressible orifices, can be adversely affected
during the first 2 years of CL wear (21).

Choosing the suitable CL wearing modality for
patients with ocular surface problems, such as
ocular allergy and DED, is quite troublesome.
The CL itself will adversely affect the ocular
surface and may increase the severity of the
disease in these patients (22). It would be
appropriate to prefer CLs for daily wear to avoid
solution-related corneal complications and the
risk of lipid deposition (23). Actually, higher
ocular inflammatory responses, as indicated by
higher tear cytokine concentrations and higher
conjunctival epithelial metaplasia, were found in
wearers of reusable contact lenses than in DDCL
wearers. The other management strategies that
have been shown to have some degree of
effectiveness in patients with ocular surface
disease include using lenses with internal wetting
agents, topical moisturizing eye drops and
limitation of lens wearing time (24).

The most appropriate CL material that presents
comfort with safety to patients with ocular surface
abnormalities is not always the one. SiHyCLs
with their high oxygen permeability may help to
maintain the healthy homeostasis of the corneal
epithelium and endothelium. But the high
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modulus of silicon material, due to the
hydrophobic character, leads to more friction on
the ocular surface, resulting in more frequent
mechanical complications (8, 25). Recent studies
have revealed that symptomatic corneal
infiltrative events were detected at a higher rate
in the SiHyCL group than in the HyCL group
(3.4% for Hy extended wear (EW) and 7.2% for
SiHy EW8) (26). These results may be explained
by the higher lubricity of HyCLs, often attributed
to their high water content (affording greater
oxygen permeability), high water permeability,
low elastic modulus, and their ability to promote a
water film at the sliding interface (27). In this
context, DDCLs in hydrogel material were
preferred for patients with short aNIBUT
accompanying by MGD or perennial/seasonal
ocular allergies. The rate of preferring to continue
with at least one of the HyDDCLs that the
patients had tried during the study period was
very high (92%). The reasons for failure, as
expressed by 8% of study participants, were
annoying ocular sensations, such as dryness and
discomfort related to CLs and the initial aNIBUT
was very low for these patients (3.2s-2.1s).

Although the high-water content in the HyCLs
has a better effect on ocular comfort for full-time
wearers, with increasing evaporation at the end
of the day, the HyCLs may cause to increased
dryness of the ocular surface and vision loss by
pulling water into them. The success of stabilizing
the water component in the contact lens against
evaporation appears to be the main parameter
determining end-of-day comfort (28). Nesofilcon
A (Biotrue® ONE day) was one of the HyDDCLs
in the study has 78% water content throughout
and a surface that retains water, like the natural
tear film, by retarding evaporation. The polymer-
bound Surface Active Macromer (SAM)
Poloxamer 407 increases in concentration at the
surface, forming a permanent component of the
lens material (29). The other HyDDCLSs, etafilcon
A (Acuvue Moist), has a lower water content
(58%) and consequently lower oxygen
transmissibility. A recent study that compared
these two lenses measured water loss over 16
hours of wear, and while the etafilcon A lens
continued to lose water (6%) over the 16 hours of
wear, the nesofilcon A lens’ water loss was
consistently below 2% over the course of the day
(30). Likewise, the mean scores of two ocular
surface comfort tests (OSDI and CLDEQ-8) were
found to be lower for the nesofilcon A (p < 0.002).
Similarly, most of the discomfort subscale scores
were found to be higher for etafilcon A, could be
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linked to the higher modulus of the lens material
than nesofilcon A (0.31/0.50MPa) (26) (Table-2).

The low level of dehydration results in a stable
tear film over the front surface of the lens, and
this characteristic maintains clear visual acuity in
patients who complains of blurry vision
subsequent to lens dehydration when performing
tasks such as working at the computer, driving at
night, or being exposed to dry environments (30).
Thus, the mean score of the functional limitation
subscale of OSDI was obviously lower for
nesofilcon A than for etafilcon A (p = 0.006), as
with the other two subscales of OSDI discomfort
and environmental factors. Additionally, for all
subscales of CLDEQ-8, the mean scores were
clearly higher in etafilcon A, except the subscale
on removing the lens. The high modulus of the
CLs could be an advantage during removal. All
patients with serious DED and active ocular
allergy at the beginning, preferred to continue
with nesofilcon A, and their scores of both tests
suggested that nesoficon A was more
comfortable for patients with severe ocular
surface disease.

Although there is no significant difference
between group 1 and group 2 in terms of OSDI
and CLDE-Q-8 scores of the two HyDDCLs used
in the study, the scores for etafilcon A were
slightly higher in group 1. The ocular comfort
levels with etafilcon A were lower in the patients
with MGD who had higher baseline OSDI scores
and shorter NIBUT. In this context, the baseline
OSDI and NIBUT scores can be considered as
one of the significative parameters affecting the
contact lens-related discomfort levels for etafilcon
A. However, the scores obtained from nesofilcon
A practices were quite close in both study groups
and patient satisfaction was higher than etafilcon
A regardless of baseline OSDI and NIBUT
scores.

At the end of the study, 80% of patients stated
that they would continue with nesofilcon A, while
12% reported that they were more satisfied with
etafilcon A. The fact that nesofilcon A is more
comfortable for patients with ocular surface
problems may also be related to the fact that
nesofilcon A is one of the thinnest (0.10 mm) high
water-content Hy DDCLs in the market (31).

Study Limitations

The main limitations of the present study are the
small sample size and the use of two lenses only
in hydrogel material. Further studies with more
patients and different lenses including silicone
hydrogel materials with longer-term follow-up are
needed for confirmation of these outcomes.
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CONCLUSION

The present study has shown that DDCLs in
hydrogel materials are a convenient option for
patients with ocular surface disease, such as
MGD and allergic conjunctivitis. Contact lenses
that are more resistant to dehydration due to their

high water-content may provide better comfort,
vision quality and satisfaction in long term users.

Conflict of interest: The authors declare no
conflict of interest regarding this original
research.
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Does COVID-19 pandemic change hand hygiene compliance among the
medical students and residents? A comparative study from a university
hospital

COVID-19 Pandemisi tip égrencilerinin ve uzmanlik égrencilerinin el hijyenine
uyumunu dedgistiriyor mu? Bir Universite hastanesinden kargilastirmali ¢alisma
Ozlem Cogkun Isil irem Budakoglu Yavuz Selim Kiyak

Department of Medical Education and Informatics, Gazi University Faculty of Medicine, Ankara,
Turkiye

ABSTRACT

Aim: We aimed to find out if there is statistically significant difference in self-reported hand hygiene
compliance among Year-5 medical students, Year-6 medical students, and residents in Gazi
University Faculty of Medicine between right before and after the first confirmed case of COVID-19 in
Turkiye.

Materials and Methods: Two cross-sectional surveys were carried out to reveal self-reported hand
hygiene compliance among participants right before and after the first confirmed case of COVID-19 in
Turkiye. Participants were Year-5 and Year-6 medical students and residents in Gazi University
Faculty of Medicine. Convenience sampling was used. There were 833 participants in total. The
survey form consists of 10 items that were constituted by examining World Health Organization
guidelines on hand hygiene. The compliance scores before and after the first confirmed case were
compared by performing T-Test.

Results: Out of 10 items, there was significant difference in Year-5 medical students’, Year-6 medical
students’ and residents’ self-reported hand hygiene compliance scores between before and after the
first confirmed case of COVID-19 in 6 items, 10 items, and 8 items, respectively (p<0.05).

Conclusion: Significant increase in hand hygiene compliance was found right after the COVID-19
outbreak when it compared to before. The main factor behind the improvement would be extremely
high levels of perceived risk created by outbreak.

Keywords: Hand hygiene, COVID-19, SARS-COV-2, medical students, residents COVID-19.

oz

Amag: Bu calismada, Tirkiye'de tespit edilen ilk COVID-19 vakasindan hemen énce ve sonra, Gazi
Universitesi Tip Fakiiltesi Dénem 5 tip 6grencileri, Dénem 6 tip 6grencileri ve tipta uzmanlik
ogrencilerinin el hijyenine uyumlarina ybnelik beyanlarinda istatistiksel olarak anlamli bir degisiklik
olup olmadiginin belirlenmesi amaclanmistir.

Gere¢c ve Yoéntem: Kesitsel tipte gerceklestiriimis olan bu calismada, Tirkiye'de resmi olarak
saptanan ilk COVID-19 vakasindan hemen énce ve sonra, katilimcilarin el hijyenine ybnelik beyana
dayali uyumlarini ortaya cikarmak icin iki anket uygulanmigtir. Calismanin katihmcilari, Gazi
Universitesi Tip Fakiiltesi Dénem 5 ve Dénem 6 égrencileri ve tipta uzmanlik égrencileridir. Uygunluk
O6rnekleme ybéntemi kullaniimistir. Toplam katimci sayisi 833'tiir. El hijyeni saglama ile ilgili 10 madde
iceren anket formu, Diinya Saghk Orgiitii tarafindan gelistirilmis olan el hijyenine dair rehberi
incelenerek olusturulmustur. llk vakadan énceki ve sonraki uyum puanlari, T testi kullanilarak
karsilagtiriimigtir.
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Bulgular: 10 maddede Dénem 5 ve Dénem 6 tip Ggrencilerinin ve tipta uzmanlik 6grencilerinin el
hijyenini saglamaya ydénelik beyana dayali puanlarinda, resmi olarak ilk kez tespit edilen COVID-19
vakasindan énce ve sonra sirasiyla alti, on ve sekiz maddede anlamli farkhlik vardi (p<0.05).

Sonug: Oncesiyle karsilastiriidiginda, COVID-19 salgininin hemen sonrasinda katihmcilarin el
hijyenine uyum beyaninda anlamli artis oldugu saptanmistir. S6z konusu artisin sebebi, COVID-19
salgininin yarattigi ¢ok yliksek diizeydeki risk algisi olabilir.

Anahtar Sézciikler: El hijyeni, COVID-19, SARS-COV-2, tip égrencileri, uzmanlik 6grencileri.

INTRODUCTION

Hand hygiene plays an essential role to prevent
communicable diseases and hospital-acquired
infections. Data demonstrates that hand hygiene
enables us to reduce the transmittance of
pathogens between patients as well as to lower
infection rates and healthcare costs (1, 2). In
spite of its importance, observational studies
show that hand hygiene compliance among
healthcare workers are mostly below 50% (3).
The compliance rates are low and it is considered
a universal problem (4, 5). Furthermore, medical
students have a lack of information problem that
may cause non-compliance (6). World Health
Organization is aware of the gap and organizes
campaigns to support hand hygiene improvement
globally (7).

Hand hygiene compliance would be considered
more vital during COVID-19 (SARS-COV-2)
outbreak since the virus transmitted person-to-
person and spread rapidly with severe effects (8,
9). As of 24/11/2020, global results of COVID-19
are more than 57 million confirmed cases and 1.5
million deaths (10). A United Nations chief
expressed that “COVID-19 is the worst crisis
since World War Il as deaths surge” (11). It
brings to mind that this huge crisis may coerce
ordinary people into changing the way they live
and increase their hand washing compliance
same as happened during SARS outbreak in
2003 (12), influenza pandemic in 2009 (13), and
MERS outbreak in 2014 (14). Likewise, the
routines of healthcare workers would be affected.
It may be possible to recognize the increase of
hand hygiene compliance among medical
students as during SARS outbreak in 2003 (15).
The aim of this study is to find out if there is a
statistically significant difference in self-reported
hand hygiene compliance among Year-5 medical
students, Year-6 medical students, and residents
in Gazi University Faculty of Medicine between
right before and after the first confirmed case of
COVID-19 in Turkiye.

The hypotheses of the study are as follows:

HO1: There is no statistically significant difference
in Year-5 medical students’ self-reported hand
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hygiene compliance scores between before and
after the first confirmed case of COVID-19.

HO2: There is no significant difference in Year-6
medical students’ self-reported hand hygiene
compliance scores between before and after the
first confirmed case of COVID-19.

HO3: There is no significant difference in
residents’ self-reported hand hygiene compliance
scores between before and after the first
confirmed case of COVID-19.

MATERIAL AND METHODS

Study Setting

The study was carried out at Gazi University
Faculty of Medicine, Ankara, Turkiye. The faculty
offers a 6-year educational program for
undergraduate medical education. A 1000-bed
tertiary teaching hospital is used in clinical years
as well as in residency. After the first confirmed
case of COVID-19, medical students were at their
home due to the fact that undergraduate medical
education was turned completely into distance
education. At the same time, residents were
actively working in clinics.

Study Design

The study consists of a comparison of two cross-
sectional surveys that were carried out right
before and after the first confirmed case of
COVID-19 in Turkiye with 833 participants in
total.

Before the First Confirmed Case: We had started
to collect data to evaluate hand hygiene
compliance of Year-5 and Year-6 medical
students and residents in our medical faculty on
December 10, 2019 without awareness of
COVID-19 outbreak. By using an anonymous
online survey form, we asked 10 questions to the
participants to reveal their self-reported hand
hygiene compliance and discuss the results to
evaluate it under the context of role-modelling.
These 10 questions were constituted by
examining WHO guidelines on hand hygiene in
healthcare (16). They answered the questions by
using 5-point Likert type items (1: Never 5:
Always). The survey form does not include any
question that might indicate the participants’
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identity (such as age and gender) so that they
express their compliance without any concern.
When we were collecting data, COVID-19
outbreak has started at the end of 2019 in China
but there was no confirmed case of COVID-19 in
Turkiye for a while (17). Officials announced the
first case of COVID-19 on 10/03/2020 (18). We
ceased the data collection process immediately
due to the unusual circumstance that is created
by the atmosphere of the first confirmed case and
related high level precautions in the country. 122
Year-5 medical students, 116 Year-6 medical
students, and 125 residents had filled the survey
until that day. Cronbach's Alpha levels were 0.89,
0.88, 0.82 for Year 5, Year 6, and residents,
respectively. We used the data collected before
the first confirmed case to only evaluate role-
modelling effect by not depending on COVID-19
outbreak. It is a separate research independent
of this study because of its original aim and
different context (19).

After the First Confirmed Case: Right after the
first confirmed case of COVID-19 that were
announced in Turkiye, on 10/03/2020, we
removed the survey. We added only a question
to the residents’ form that asks whether they
participated in any hand hygiene education in
2020. We did not change the other parts as well
as Year-5 and Year-6 medical students’ survey
forms. The survey forms have been sent to the
Year-5 and Year-6 medical students and
residents in our faculty by using online
environment in the same way that we had sent
before the first confirmed case. The data were
collected between 31/03/2020 and 24/04/2020.
211 Year-5 medical students, 135 Year-6 medical
students, and 124 residents have filled the form.
Cronbach's Alpha levels were 0.85, 0.79, 0.78 for
Year-5, Year-6, and residents, respectively.
Eligibility

Convenience sampling method was used. There
were around 340 students in Year-5 and Year-6
both, and 590 medical residents. We calculated
that the sample size should be more than 105 for
both of the Year-5 and Year-6 students, and 120
for residents (confidence level: 95%, margin of
error: 8%, Raosoft Sample Size Calculator). We
reached medical students and residents by
posting the link of the forms to their
communication groups on the internet. There
were no eligibility criteria to participate in the
study other than being Year-5 or Year-6 medical
student or resident in our faculty. Although the
first and the second population was the same,
the participants likely not to be exactly the same
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in both surveys. We did not match the

participants.

Data Analysis

The statistical analysis was carried out by using
SPSS v.22.0 for Windows (Chicago, IL, USA).
We considered data as interval data, coherent
with expert recommendations. Sullivan and Artino
suggest that “Parametric tests tend to give “the
right answer” even when statistical
assumptions—such as a normal distribution of
data—are violated, even to an extreme degree.
Thus, parametric tests are sufficiently robust to
yield largely unbiased answers that are
acceptably close to “the truth” when analyzing
Likert scale responses.” (20). In the guidance of
this, Independent-Samples T-Test has been
performed since the participants in two groups
(before-after) highly likely are not exactly the
same. The 2-tailed 0.05 alpha level was used as
a cut-off value of statistical significance.

Ethical Considerations

Participation was voluntary. Ethics Committee of
Gazi University had approved the study (code:
2019-394).

RESULTS

The mean scores of self-reported hand hygiene
compliance of Year-5 medical students, Year-6
medical students, and residents before and after
the first confirmed case of COVID-19 as well as
the significance of the differences are reported in
(Table-1).

Results revealed that;

e There was statistically significant difference in
6 items out of 10 between scores of Year-5
medical students before and after the first
confirmed case. Therefore, hypothesis HO1 is
rejected in 6 items.

e There was statistically significant difference in
10 items out of 10 between scores of Year-6
medical students before and after the first
confirmed case. Therefore, hypothesis HO2 is
rejected in 10 items.

e There was statistically significant difference in
8 items out of 10 between scores of residents
before and after the first confirmed case.
Therefore, hypothesis HO3 is rejected in 8
items.

Out of 124 residents who filled the survey form

after the first confirmed case, 56 (45.2%) of them

stated that they participated in a hand hygiene
education while 68 (54.8%) of them did not.

There was no statistically significant difference

between them (p>0.05).
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Table-1. Mean scores and significance of differences between before and after the first confirmed case of

COVID-19 in the country.
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DISCUSSION

We have carried out two surveys on hand
hygiene compliance. The first one was before the
first confirmed case of COVID-19 in Turkiye.
Before that day, strict precautions across the
country were not taken yet (such as closed
schools and lockdown) (18). The second survey
was the same as the first one and conducted
after the announcement of the first confirmed
case. We compared the data and found that self-
reported hand hygiene compliance of Year-5
medical students, Year-6 medical students, and
residents after the first confirmed case of COVID-
19 is higher than their compliance before. In
Year-5 medical students, the number of items
that have significant difference was less than
Year-6 students and residents. It may be due to
the fact that Year-5 students have limited clinical
experience than Year-6 students and residents
therefore they could not have developed their
professional identity as much as other participant
groups as well as they have not realized the
importance of hand hygiene in the clinical
environment.

In our study, there generally was a significant
increase in  self-reported hand hygiene
compliance. The finding is in line with the findings
of the study that found a significant improvement
in hand washing practice of medical students
after the SARS epidemic in Hong Kong (15).
Several other studies have shown similar results.
A study found that there is “higher awareness of
hand hygiene during influenza seasons” and
“influenza season is an independent predictor of
increased hand hygiene adherence” among
healthcare workers (21). Another study shown
that hand hygiene compliance among healthcare
workers significantly higher during the H1N1
pandemic influenza in 2009 but a year later
compliance levels were lower than previous
years (22). A study conducted in Brazil during
influenza pandemic in 2009 has slightly different
results that hand hygiene compliance was not
higher than before the pandemic but the use of
alcohol based hand rub was increased (23).

In the light of all these studies, it can be
concluded that hand hygiene and hand washing
compliance have become stronger during
outbreak periods. Several factors could have
influenced hand hygiene compliance. First, it
could be an effect of educational activities on
infection control during outbreak times. In our
study, however, there was no significant
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difference regards to participation to hand
hygiene education. Nevertheless, we cannot
underestimate the role of hidden curriculum that
occurs in the clinical environment ceaselessly.
Second, medical students and residents might
heighten their awareness of hand hygiene due to
the perceived threat that is caused by COVID-19
outbreak. It is known that the Turkish students
were aware of the threat of the pandemic (24).
According to a study that analyzed the data of
self-reported hand hygiene compliance among
final year medical students in the Netherlands,
however, hand hygiene compliance is not
associated with risk perception (25) while another
study conducted in community in Saudi Arabia
during MERS outbreak found that “mean anxiety
level was significantly associated with hand
washing practice after coughing” (14). We can
infer that extremely high levels of perceived risk
during outbreaks would be seen as exceptional
for hand hygiene compliance since outbreaks are
extraordinary time periods. While the hand
hygiene compliance among healthcare workers
was high in early times of the pandemics, the
observed decrease as time progressed (26) is
another sign of that. Hand hygiene cannot be
maintained by force of threats since the
sustainability of hand hygiene compliance
“require role models and culture change around
infection control” (27).

There are several limitations of this study. First
and foremost, our study is based on self-reported
compliance, which is susceptible to social
desirability bias (28), not on observational data.
We aimed to reduce the risk of social desirability
bias by excluding any kind of identity information,
other than being Year-5 or Year-6 medical
student or resident, from the survey form.
However, we realize that there is still a potential
bias that could limit the wvalidity of study.
Moreover, the data without demographic
characteristics, such as age and gender, is a
limitation to interpret the results. A second
limitation of this study is that it included only
Year-5 and Year-6 medical students and
residents. Reactions of other medical students
(Year-1 to Year-4) might be different. As another
limitation we must mention that the conclusions
arose from this study reflects only scope of our
faculty and culture. It should be studied with other
medical faculties and cultures to generalize. The
long term impact of the COVID-19 pandemic to
hand hygiene compliance among medical
students and residents may also be studied.
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CONCLUSIONS

We surveyed our Year-5 and Year-6 medical
students and residents on their hand hygiene
compliance before and after the first confirmed
case of COVID-19 in Turkiye. Significant increase
in hand hygiene compliance was found right after
the COVID-19 outbreak when it compared to
before. The main factor behind the improvement
would be extremely high levels of perceived risk
created by the outbreak. Even though, to improve

hand hygiene compliance, we cannot maintain a
risk-centered approach since this method is not
sustainable due to its unhealthiness. We may
need more to focus on role-models and building a
culture that promotes infection control.

Conflict of interest: None.

Acknowledgements: We thank to medical
students and residents of Gazi University Faculty
of Medicine.
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Kraniyal manyetik rezonans goriintiileme istenilen olgularin retrospektif
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Retrospective features of cases with cranial magnetic resonance imaging
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oz

Amag: Bu calismada, poliklinik kosullarinda kraniyal manyetik rezonans gértntileme istenilen 0-18
yas araligindaki hastalarin tani profillerini ortaya ¢ikarmayi ve kraniyal gorintileme sonuglarini
cinsiyete ve yas gruplarina gore degerlendirmeyi hedefledik.

Gereg ve Yéntem: AJustos 2019-Mart 2021 tarihleri arasinda Balikesir Universitesi Tip Fakiiltesi
cocuk nodroloji ile gocuk saghgr ve hastaliklari polikliniklerinde c¢esitli endikasyonlar ile kraniyal
manyetik rezonans gérintileme istenen 0-18 yas arasindaki hastalarin dosyalari retrospektif olarak
incelendi. Yas, cinsiyet, ana yakinma ve néroradyolojik gérintlileme sonuglarina hastane kayitlarindan
ulasildi. Veriler Gg ayri yas grubuna ( 0-6, 7-12, 13-18) ayrildi.

Bulgular: 313 olgunun kraniyal manyetik rezonans goéruntilemesi incelendi. Hastalarin ortalama yasi
9.35+4.89 (4 ay-17 yil) yil idi. 164 (%52,4) erkek, 149 (%47,6) kiz cinsiyet idi. 0-6 yas grubunda 82
(%26,2), 7-12 yas 104 (%33,2) ve 13-18 yas grubunda 127 (%40,6) olgu mevcuttu. En sik kraniyal
manyetik rezonans goruntileme istem sebepleri; 106 (%33,9) olgu ile ndbet/epilepsi, 65 (%20,8) olgu
ile bas agrisi, 28 (%8,9) olgu ile néromotor retardasyon idi. 200 (%63,9) olgunun kraniyal
goéruntilemesi normalken, 113 olgunun (%36,1) sonucu anormal olarak degerlendirildi. En sik
saptanan anormal bulgular intrakraniyal kitle (%2,5), nonpsesifik beyaz cevher lezyonu (%5,1),
intrakraniyal kist (%5,7), sintzit (%9,2), hidrosefali/hidransefaliydi (%2,6). Kraniyal goérintileme
bulgularinin normal veya anormal olmasi agisindan yas gruplari karsilastirildiginda istatiksel olarak
anlamli fark saptanmadi (p=0.73), ayni agidan cinsiyetler arasinda ise istatiksel olarak anlaml fark
saptandi (p=0.007).

Sonug: Calismamiz, pediatri pratiginde kraniyal MRG istem endikasyonlari ve sonuglarini igeren bir
arastirma olmasi ve bu hastalarda tanisal profil olusturmasi nedeni ile 6nem arz etmektedir.

Anahtar Sozcukler: Kraniyal manyetik rezonans géruntileme, poliklinik, tani, endikasyon.

ABSTRACT

Aim: In this study, we aimed to reveal the diagnostic profiles of 0-18 years aged patients, for whom
cranial magnetic resonance imaging is requested in outpatient settings, and to evaluate the cranial
imaging results according to gender and age groups.

Materials and Methods: The files of patients aged 0-18 years who were requested cranial magnetic
resonance imaging for various indications, between August 2019 and March 2021, in Balikesir
University, Faculty of Medicine pediatric neurology and pediatric health and diseases outpatient clinics
were reviewed retrospectively.
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Age, gender, main complaint and neuroradiological imaging results were obtained from hospital
records. Data were divided for three different age groups (0-6, 7-12, 13-18).

Results: Cranial magnetic resonance imaging of 313 cases were analyzed. The mean age of the
patients was 9.35+4.89 (4 months-17 years) years. There were 164 (52.4%) boys and 149 (47.6%)
girls. There were 82 (26.2%) cases in the 0-6 years age group, 104 (33.2%) in the 7-12 years age
group and 127 (40.6%) in the 13-18 years age group. The most common reasons for requesting
cranial magnetic resonance imaging were as; seizure/epilepsy in 106 (33.9%) cases, headache in 65
(20.8%) cases, and neuromotor retardation in 28 (8.9%) cases. While the cranial imaging of 200
(63.9%) cases was normal, the results of 113 (36.1%) cases were evaluated as abnormal. The most
common abnormal findings were intracranial mass (2.5%), nonspecific white matter lesion (5.1%),
intracranial cyst (5.7%), sinusitis (9.2%) and hydrocephalus/hydrancephaly (2.6%). When age groups
were compared in terms of showing normal or abnormal cranial imaging findings, no statistically
significant difference was found (p=0.73), but a statistically significant difference was found between

the genders in the same respect (p=0.007).

Conclusion: Our study is important for including cranial MRI request indications and results in
pediatric practice and it creating a diagnostic profile in these patients.

Keywords: Cranial magnetic resonance imaging, outpatient clinic, diagnosis, indication.

GiRiS

Merkezi sinir sistemi, yasam dongusu iginde
cesitli  hastaliklardan etkilenebilmektedir  (1).
Klinik pratikte santral sinir sistemi anatomisini ve
patolojilerini degerlendirmek icin bircok
goruntileme  yéntemi  kullaniimaktadir  (2).
Kraniyal manyetik rezonans goruntilemesi
(MRG), pediatrik noroloji pratiginde en sik
kullanilan gdruntileme ydntemlerinden birisidir.
MRG, noninvaziv bir tanisal yéntem olup hastalar
icin diger gorintileme ydntemlerine gore belirgin
bazi avantajlar saglar (3). Beyin MRG, baslica
yuksek goérintlu kalitesi, donanim ve sekanstaki
belirgin  gelismeler, radyasyon maruziyetin
olmamasi, multiplanar gorintileme imkani
saglamasi ve yuksek kontrast ¢ozinurlik 6zelligi
sunmasi sebebiyle tercih edilmektedir (4). MRG,
posterior fossada yer kaplayan lezyonlarin,
kortikal displazinin, akut iskeminin,
serebrovaskiler anormalliklerin saptanmasinda
bilgisayarli tomografiye (BT) goére daha sensitiftir
(5). Cocuklarda MRG c¢ekimi igin yaygin
endikasyonlar; beyin ve omurganin gelisimsel
anormallikleri, noérodejeneratif bozukluklar,
timorler, enfeksiyonlar ve inflamasyonlardir (6).
Cocuklarda MRG kullanimi sikhgi detayh olarak
arastirlmamis olsa da, Ozellikle ndroradyoloji
calismalarinda MRG kullaniminin arttigini éne
suren yayinlar mevcuttur (7, 8).

Bu calismada, pediatri pratiginde kraniyal
goéruntilemesi yapilan olgularin istem
endikasyonlari ve saptanilan bulgular ile

cinsiyetler ve yas gruplari arasindaki farkliliklarin
karsilastiriimasi amaglandi.
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GEREG ve YONTEM

Bu calismada Agustos 2019-Mart 2021 tarihleri
arasinda Balikesir Universitesi Tip Fakiiltesi
gocuk noroloji ile g¢ocuk saghdi ve hastaliklar
poliklinigi tarafindan gesitli endikasyonlar nedeniyle
kraniyal manyetik rezonans goéruntilemesi istenen
0-18 yas arasindaki hastalarin dosyalari retrospektif
olarak incelendi. Yas, cinsiyet, ana yakinma ve
nororadyolojik gorintlleme sonuglarina hastane
kayitlarindan ulasildi. Veriler (¢ ayn yas grubuna
(0-6, 7-12, 13-18) ayrild.

MR grafileri ve sonug raporlari hastanemiz PACS
(Radyolojik goérintileme ve arsivieme sistemi)
sistemi taranarak elde edildi ve degerlendirildi.
MRG istem nedenleri hastane bilgi yonetim
sisteminden elde edilen 6n tanilara goére tespit
edildi. Hastalarin kraniyal MRG bulgulari normal
ve anormal olarak ikiye ayrildi. Kraniyal
goéruntileme bulgulari eksik olan veya MRG
¢cekimi hastanemiz disinda baska bir merkezde
yapilmis olan hastalar ¢alisma disi birakildi.

istatiksel Analizler

Calismamizda veriler icin demografik ve
tanimlayici istatistiksel analiz kullaniimig, olup
istatistiksel degerlendirme SPSS 23 (SPSS Inc,
Chicago, IL, USA) programi ile gerceklestirildi.
Betimleyici  degiskenler ortalama fstandart
sapma olarak tanimlandi, frekans degiskenler
sayl ve ylzdesi ile belirtildi. Normal dagilima

uymayan bagimh gruplardan elde edilmis,
kategorik  veriler Mann-Whitney U testi
kullanilarak analiz edildi. P degeri <0.05

istatistiksel olarak anlamh kabul edildi. Calisma
icin yerel etik kuruldan izin alindi (Etik kurul izin
no: 2021/161).
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BULGULAR

Calismada, Agustos 2019-Mart 2021 tarihleri
arasinda c¢ocuk noéroloji ile c¢ocuk saghgdr ve
hastaliklar poliklinigine bagvuran 313 olguya ait
kraniyal MRG sonuglari incelendi. Calismada yer
alan hastalarin ortalama yagsi 9.35+4.89 (4 ay-17
yil) yildi. 164 (%52,4) erkek, 149 (%47,6) kiz
cinsiyet idi. 0-6 yas grubunda 82 (%26,2), 7-12
yas grubunda 104 (%33,2) ve 13-18 yas
grubunda 127 (%40,6) olgu mevcuttu.

En sikk MRG istem nedenleri: ndbet/epilepsi
(n=106, 9%33,9), bas agrisi (n=65, %?20,8),
néromotor retardasyon (n=28, %8,9), senkop
(n=17, %5,4), bas donmesi (n=14, %4,5), gbérme
patolojileri (n=13, %4,2) ve yurayus
bozukluklariydi (n=12, %3,8) (Tablo-1).

iki yliz (%63,9) olgunun kraniyal gérintiilemesi
normalken, 113 olgununki (%36,1) anormal
olarak degerlendirildi. En sik saptanan anormal
bulgular intrakraniyal Kkitle (%2,5), nonspesifik
beyaz cevher lezyonu (%5,1), intrakraniyal kist
(%5,7), sinuzit (%9,2) ve
hidrosefali/hidransefaliydi ~ (%2,6)  (Tablo-2).
Kraniyal MRG’de anormal bulgular yas gruplarina

gore incelendiginde; 0-6 yas grubunda en sik
hidrosefali/hidransefali ve kafa sekil anomalisi, 7-
12 yas grubunda en sik intrakraniyal kitleler ve
kortikal displaziler, 7-12 yas grubunda en sik
nonspesifik beyaz cevher lezyonlari, kraniyal
kistler, sinlzit ve sinus retansiyon Kistleri
saptandi. Kraniyal MRG’de anormallik saptanma
orani 0-6 yas grubunda %29, 7-12 yas grubunda
%35 ve 7-12 yas grubunda ise %49du. Yas
gruplari kraniyal gérintileme bulgularinin normal
veya anormal olmasi agisindan
karsilastirildiginda istatiksel olarak anlaml fark
saptanmadi (p=0.73) (Tablo-3).

Kraniyal MRG’de anormallik saptanma orani
erkeklerde %43,3, kizlarda ise %?28,2’idi.
intrakraniyal kitleler, kortikal displazi, nonspesifik
beyaz cevher lezyonu, kraniyal kistler, hidrosefali,
gliotik odak, sinlzit ve sinus retansiyon kisti; en
sik kiz cinsiyette rastlanirken, kafa sekil
anomalisi en sik erkek cinsiyette izlendi.
Cinsiyetler arasinda kraniyal géruntileme
bulgularinin  normal veya anormal olmasi
acgisindan istatistiksel olarak anlamh fark
saptandi (p=0.007) (Tablo-4).

Tablo-1. Kraniyal MRG istenilen hastalarin demografik 6zellikleri ve istem nedenleri.

Cinsiyet n (%)

Kiz

Erkek

Yas Ortalamasi (SD)

Yas Gruplarn n(%)

0-6 yas

7-12 yas

13-18 yas

Nobet

Bas dénmesi

Bas agrisi

Noéromotor Retardasyon
Glgsuzlik

Gorme Patolojileri
Mikrosefali/Makrosefali
Hareket Bozuklugu
Noérokutanoz Hastaliklar
Travma

Febril Konvulziyon
Puberte precox/tarda
Fasiyal Paralizisi
Yriyis Bozukluklar
DEHAB

Senkop

Diger

DEHAB; Dikkat eksikligi hiperaktivite bozuklugu

149 (%47,6)
164 (%52,4)
9.36+4.89 (4 ay-17 yil)

82 (%26,2)
104 (%33,2)
127 (%40,6)
106 (%33,9)
14 (%4,5)
65 (%20,8)
28 (%8,9)

6 (%1,9)

13 (%4,2)
11 (%3,5)
10 (%3,2)

6 (%1,9)

6 (%1,9)

2 (%0,6)

2 (%0,6)

6 (%1,9)

12 (%3,8)

4 (%1,3)

17 (%5,4)

5 (%1,6)
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Tablo-2. Kraniyal MRG bulgulari.

intrakraniyal Kitle 8 (%2,5)
Kanama 2 (%0,6)
Kortikal Displazi 5 (%1,6)
Nonspesifik Beyaz Cevher Lezyonu 16 (%5,1)
Kortikal Atrofi 1 (%0,3)
Kist 18 (%5,7)
Hidrosefali/Hidransefali 8 (%2,6)
Kafa sekil anomalisi 3 (%1)
Chiari Malformasyonu 1 (%0,3)
Bos Sella 1 (%0,3)
Gliotik Odak 5 (%1,6)
Sinlizit 29 (%9,2)
Sinus retansiyon Kisti 7 (%2,2)
Asimetrik ventrikdil 1 (%0,3)
Corpus Callosum Disgenezisi 1 (%0,3)
Diger 7 (%2,2)
Normal 200 (%63,9)

Tablo-3. Kraniyal MRG bulgularinin normal ve anormal olma agisindan cinsiyetlere gére dagilimi.

Kraniyal MRG bulgulari Erkek n (%) Kiz n (%) p
Normal 93 (56,7) 107 (71,3) 0.007
Anormal 71 (43,3) 42 (28,2)

MRG; Manyetik Rezonans Gorlntiileme

Tablo-4. Kraniyal MRG bulgularinin normal ve anormal olma agisindan yas gruplarina goére dagilimi.

Kraniyal MRG bulgularn  0-6 yas grubu n (%)

7-12 yas grubu n (%)

13-18 yag grubun (%) p

Normal 53 (64,6)

Anormal 29 (35,4)

69 (61,5)

35 (38,5)

78 (61,4) 0.73

49 (38,6)

MRG; Manyetik Rezonans Goriintileme

TARTISMA

Bu calismada ¢ocuk néroloji ve gocuk sagligr ve
hastaliklari polikliniklerinde en sik kraniyal MRG
istem endikasyonlarinin nobet gegirme, bas
agrisi, néromotor retansiyon ve senkop oldugu
g6rulda. En sik saptanan anormal MRG bulgulari
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sinuzit, intrakraniyal kist ve nonspesifik beyaz
cevher lezyonlariydi. Galismamizdaki vurgulayici
Ozellik ise; cinsiyetler arasinda kraniyal
goruntileme bulgularinin normal veya anormal
olmasi agisindan istatiksel olarak anlaml fark
saptanmasiydi. Cinsiyet ile MRG bulgulari
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arasinda farklilik bulunmasinin hastalarin tani
dagihmi ile ilgili oldugu disiincesindeyiz.
Literaturde, ¢ocuk acil servis ve ¢ocuk ndroloji
polikliniklerine travma disi en sik basvuru
nedenlerinin  ndébet ve bas agrisi oldugu
bildiriimistir (9, 10). Baris ve ark. (11) acil serviste
erigkin hastalarda kraniyal BT nontravmatik istem
nedenlerinin en sik serebrovaskuler olay (%23,7),
genel durum bozuklugu (%15,8), bas agrisi
(%6,6) ve kanama  (%5,4) oldugunu
bildirmiglerdir. Ozkaya ve ark. (12) nontravmatik
nedenlerle gocuk acil servise bagvuran ve santral
sinir sistemi gérintulemesi (kraniyal MRG, beyin
BT, transfontanel ultrasonografi ve spinal MRG)
yapilan 513 g¢ocukta en sik santral sinir sistemi
goéruntileme nedenlerini nébet, biling degisikligi,
bas agrist ve ventrikuloperitoneal sant
malfonksiyonu olarak tespit etmiglerdir (12).
Calismamizda en sik kraniyal MRG istem
nedenleri nébet (%33,9), bas agrnsi (%20,8),
néromotor retardasyon (%8,9), senkop (%5,4) ve
bas dénmesi (%4,5) idi.

Bas agisi, gocuklarda ve ergenlerde sik gorilen
sorundur. Bas agrisi, 13-19 yas grubundaki
erkeklerin yaklasik %59'unu ve kizlarin %84’Gni
etkiler (13). Bas agrisi olan olgularin %66’sinin
en az bir kez BT ya da MRG cektirdikleri
saptanmistir (14). Literatirde bas agrisi nedeni
ile kraniyal MRG c¢ekilen olgularda anormallik
saptanma orani %21-40 arasinda degismektedir
(15-17). Bas agdrisi igin goéruntileme yapilan
bireylerin %40’Inda sinus anormallikleri,
nonspesifik beyaz cevher anormallikleri, araknoid
kistler, pineal kistler, ven6z anjiomlar ve Chiari
malformasyonlari gibi nonspesifik anormalliklerin
oldugu bildirilmistir (16). Gurkas ve ark. (15) bas
agrisi olan olgularin ¢ekilen kraniyal MRG’sinde
en sik saptanan anormalliklerin  nonspesifik
beyaz cevher anormallikleri (%10), genislemis
perivaskuler bosluk (%4), araknoid kist (%4),
asimetrik ventrikll (%3,9), Chiari malformasyonu
tip 1/serebellar tonsil ektopi (%2,9), sintzit (%4,1)
oldugunu bildirmiglerdir. Martens ve ark. (18) bas
agrisi sikayeti ile bagvuran 209 olgunun kraniyal
MRG’Inda en sik saptanan anormal bulgulari;
sinuzit (%7,2), pineal kist (%2,4), araknoidal kist

ve Chiari malformasyonu (%1,9), nonspesifik
sinyal artisi (%1), hipofiz bdyimesi (%0,5),
enflamatuar lezyon (%0,5), serebral iskemi
(%0,5) ve serebral kist (%0,5) olarak

saptamiglardir. Alae ve ark. (19) bas agrisi
sikayeti olan 5-15 yas arasindaki 81 g¢ocugun
MRG’sini inceledikleri galismada grafilerin %49,4
oraninda normal oldugunu saptamiglardir,
Anormal bulgu olarak en sik pansinuzit (%17,3),
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ikinci sikhkta vyiksek sinyalli beyaz cevher
lezyonu (%9,9) ve Uglincl sirada da bos sella
(%7,4) bulgularini saptadiklarini belirtmislerdir.
Kalnin ve ark. (20) ilk kez ndbet geciren
cocuklarin  kraniyal MR goérintulerinde %31
oraninda anormallik saptamislardir ve en fazla
gorilen anormalliklerin I6komalazi ve ventrikuler
genisleme oldugunu bildirmiglerdir. Xuan ve ark.
(21) parsiyel epilepsisi olan 1-6 yas arasi 112
cocugun kraniyal MRG’'Inda %34,8 oraninda
anormallik [kortikal lezyon (%4,5), beyaz cevher
lezyonlari (%8,9), ensefalomalazi (%0,9), hacim
kaybi (%1,8), genislemis ventrikiil (%8) ve cesitli
anormallikleri (%10,7)] saptamiglardir. Ozkaya ve
ark. (12) calismasinda, kraniyal MR grafileri
%55,8 oraninda normal olarak degerlendirilmistir.
Anormal bulgular olarak en sik sinuzit (%7,6)
saptanmigken diger bulgular [yumusak doku
sisligi (%0,2), kraniyal kemikte fraktir (%0,4),
hidrosefali (%5,5), intrakraniyal kanama (%2,1),
araknoid kist (%1), Chiari malformasyonu (%3,5),
Dandy Walker anomalisi (%1,2), adenoid
vejetasyon (%1,2), mastoidit (%1,2), infarkt
(%1,2), iskemik beyin hasari (%0,4), intrakraniyal
kitte (%2,3), leptomeningeal kontrastlanma
(%1,5), SSS enfeksiyonu (%0,8), mega sisterna
magna (%0,2), ensefalomalazik alanlar (%1,5),
corpus callosum agenezisi (%0,6), gliozis (%2,1)
oldukca dusik oranlarda saptamiglardir (12).
Bizim galismamizda ise en sik saptanan anormal
kraniyal MRG bulgular;  sinuzit = (%9,2),
nonspesifik beyaz cevher lezyonu (%5,1),
intrakraniyal kist (%5,7), hidrosefali/hidransefali
(%2,6) ve intrakraniyal kitle (%2,5) idi. En az
saptanan anormal kraniyal MRG bulgulari;
asimetrik ventrikil (%0,3), bos sella (%0,3),
kortikal atrofi (%0,3), corpus callosum disgenezisi
(%0,3) idi. Aycan, 15 olguyu igeren kraniostozisli
vaka serisinde erkek cinsiyetin (%75) daha
baskin  oldugunu saptamigtir (22). Bizim
calismamizda da kafa sekil anomalisi en sik
erkek cinsiyette izlendi.

2020 yilinda baslayan Covid-19 pandemisi
nedeniyle cocuk ndroloji ile gocuk saghgr ve
hastaliklari poliklinigine bagvuran hasta sayisinin
sinirh olmasi  nedeniyle hasta dagiliminin
muhtemelen etkilenmis olmasi, her gruba disen
anormal vaka sayisinin azligi nedeniyle alt
gruplar arasinda istatistiksel karsilastirma
yapllamamasi, tim MRG’lerin ayni merkezde
cekilmis olmasina ragmen degerlendirmenin
farkli radyologlar tarafindan yapilmig olmasi
sonuglar tzerine etki etmis olabilir ve bu durumlar
da galismamizin kisithhklarini olusturmaktadir.
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SONUC arastirma olmasi ve bu hastalarda tanisal profil

Calismamiz, pediatri pratiginde kraniyal MRG  olusturmasi nedeni ile nem arz etmektedir.
istem endikasyonlari ve sonuglarini igeren bir Cikar c¢atismasi: Yazarlar arasinda ¢ikar

catismasi yoktur.
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Efficacy of metformin on protein profile in breast tumor cells by
assessment in vitro and in silico analysis

In vitro ve in silico analizi ile metforminin meme tlimért hiicrelerinde
protein profili lizerindeki etkinligi
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ABSTRACT

Aim: This study aimed to uncover the varieties in protein profiles of Met in breast tumor (BT) cells by
assessment of in vitro and in silico analysis.

Materials and Methods: Here, the cells obtained from mastectomy patients were cultured, the
effective Met-dose was determined as 25 mM through cell viability and BrdU tests. Protein
identification in the breast tumor cells was implemented by employing LC-MS/MS technology.

Results: The expression of SSR3, THAP3, FTH1, NEFM, ANP32A, ANP32B, KRT7 proteins was
significantly decreased whereas the GARS protein increased in the 25 mM Met group compared to the
Non-Met (0 mM) control group. In silico analysis, we analyzed the probable interactions of all these
proteins with each other and other proteins, to evaluate the analysis of the larger protein network, and
which metabolic pathway proteins are involved in.

Conclusion: The stated proteomics analysis in our study proposes a better understanding of the
prognosis of breast cancer and future studies to investigate the effect of metformin in this field on
proteomic pathways in other sorts of cancer.

Keywords: Breast tumor cell, mass spectrometry, metformin, network analysis, protein networks.

0z
Amag: Bu calismada, meme tiiméri (BT) hiicrelerinde Met'in protein profillerindeki ¢egitlerin in vitro ve
in siliko analizleri degerlendirilerek ortaya ¢ikarilmasi amaglanmistir.

Gereg ve Yontem: Burada mastektomi hastalarindan elde edilen hiicreler kiiltiirlendi, hiicre canliligi
ve BrdU testleri ile etkin Met-doz 25 mM olarak belirlendi. Gégiis timéri hlicrelerinde protein
tanimlamasi, LC-MS/MS teknolojisi kullanilarak gercgeklestirilmistir.

Bulgular: Proteomik analiz sonuglarina gére, Non-Met (0 mM) kontrol grubuna kiyasla 26 mM Met
grubunda SSR3, THAP3, FTH1, NEFM, ANP32A, ANP32B, KRT7 proteinlerinin ekspresyonu énemli
Olciide azalirken GARS proteininin ekpresyonu artti. Silico analizde tiim bu proteinlerin birbirleriyle ve
diger proteinlerle olasi etkilesimlerini analiz ederek daha biiylik protein aginin analizini ve hangi
metabolik yolak proteinlerinin rol oynadigini degerlendirdik.

Sonug¢: Calismamizda belirtilen proteomik analizler, meme kanserinin prognozunun daha iyi
anlasiimasini ve metforminin diger kanser tlirlerinde proteomik yolaklar (izerindeki etkisini arastirmak
icin gelecekteki ¢calismalari 6nermektedir.

Anahtar Sézciikler: Meme tiimér hiicresi, kiitle spektrometrisi, metformin, ag analizi, protein aglari.
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INTRODUCTION

Breast cancer is the most commonly diagnosed
cancer following lung cancer with a rate of 11.6%
among women and is categorized as the leading
cause of cancer death globally with 2,088,849
new cases and 626,679 deaths in 185 countries
(). Despite having several therapy protocols, the
patients are prone to greater risk of recurrence or
secondary disease development during the
progression of the disease due to the
multifactorial nature of the disease, thus, an early
diagnosis of the disease and avoidance of risk
factors are the main strategies for preventing
breast cancer (2). Hormonal therapy, mastectomy,
and radiation, and chemotherapy are the most
widely preferred therapy strategies to improve the
survival of breast cancer patients (3).

Metformin (Met), one of the oral antidiabetics
biguanides known to lower the risk of breast
cancer, has an advantage in diabetic breast
cancer patients if periodically used, compared to
the MET-free diabetes treatments (4). Although
several studies have underlined the association
between diabetes and the increased risk of
breast cancer, epidemiologic studies suggest that
Met elevates the incidence of cancer-related
survival in patients with type 2 diabetes. Libby et
al. (5) in 2009 and Currie et al. (6) in 2012, two
independent research groups, reported that the
patients having both diabetes and cancer, had
higher survival rates if treated with MET
compared to other antidiabetic drugs.

The potential anti-cancer and anti-tumoral effects
of Met on breast cancer have been discussed in
several studies. Met has been reported to inhibit
lipogenesis (7) and hyperinsulinemia, which have
pivotal roles in the development of numerous
types of cancer, including breast and prostate
cancers (8). There is also some evidence
suggesting that Met could induce apoptosis in
many cancer cell lines, such as endometrial and
triple-negative breast cancers (TNBC) (9).

To better understand the mechanisms of Met in
molecular cancer studies, the effect of Met on
breast cancer is examined under two headings:
AMPK-independent and AMPK-dependent (10).

Met activates the p53 through the AMPK-
dependent pathway, thus, prevents cell growth
and induces apoptosis (11). Moreover, it co-
activates p53 and BAX (Bcl-2-associated X)
proteins, triggering apoptosis via the ERK
signaling pathway in MCF-7 cells (12). In the
other approach, namely the AMPK-independent
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mechanism, Met suppresses inflammation by
hindering several mediators including COX-2,
TNF-alfa, IL-6, IL-17, NF-kB (10). IL-6 was
reported to take part in the growth and invasion
of breast cancer through STAT3 and JAK
pathways (13). Interestingly enough, Met has
been shown to inhibit the pro-inflammatory
mediators such as IL-17 and IL-6, blocking the
activation of NF-kB, thus reducing tumor
development (14), and similarly, the inflammatory
response associated with the suppression of NF-
kB activation in breast cancer cells. Recently, we
reported that Met reduces the expression of
MMP-2 and MMP-9 by blocking-translocating NF-
kB from the cytosol to the nucleus and showing
the anti-proliferative effect in MCF-7 cancer cells
(15), and Met induces cell cycle arrest in primary
breast cancer cells through upregulation of P53
whereas downregulation of cyclin D1 in an
AMPK-independent pathway (16).

Exploring protein-protein interaction networks
unveils and gives a solution to understand the
molecular mechanisms and systems biology (17).
The proteomics approaches based on mass
spectrometry take a significant part in the
visualization of these network studies through
statistical quantification using bioinformatics
tools, and elucidating drug pharmacokinetics, and
identifying protein targets. The protein profile
investigation is critical in revealing the function
and interaction of proteins through the discovery
of nascent proteins, drug development, and
comparison with the previously identified
information in databases to help recognize new
target proteins.

In this paper, we explored the effect of Met on
protein expression profiles in breast tumor cells
using LC-MS/MS technology and provided the
outcomes visually understandable by using the
current proteomic databases and algorithms as
shown workflow in Figure-1. Our results have
offered a proteomic variability of Met, which also
demonstrates therapeutic mechanisms and target
proteins when applied to breast tumor cells and
normal breast cells.

MATERIALS and METHODS

Experimental Medication and Dose
Measurements

Metformin (1,1-Dimethylbiguanide hydrochloride)
Molecular weight: 165.62 g/mol, H10000691.
100 mM metformin was prepared using 50 mL
DMEM/F-12. The stock solution was stored at
4°C. Experimental doses (5, 10, 25 mM) were
diluted from the prepared stock solution and
measured in 24-well plates.
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Figure-1. The study was composed of two main parts
as in vitro and in silico analysis.

Primer culture conditions

We acquired breast cancer cells from five human
donors (aged 45-55) that underwent biopsies of
breast tumors in the the Department of General
Surgery of Cerrahpasa Faculty of medicine in
Istanbul University. The acceptance criteria were
being in the post-menopausal period and having
breast cancer with estrogen and progesterone
positivity but HER2 negativity. The patients with
coexisting other cancers, any chronic diseases,
or having any of the BRCA1l and BRCA2 gene
mutations were discarded from the study. The
protocol was approved by the Ethics Committee
of Clinical Research Center of Cerrahpasa
Faculty of medicine in  Istanbul University,
N0:83045809- 604.01.02-257, 133). All of the
experimental procedures were performed
according to the Declaration of Helsinki. Informed
consent was taken from all individual participants
included in the study.

Breast tissues were cut in small slices, placed in
cell culture flasks pre-coated with fetal calf
serum, and incubated for 2 weeks in DMEM/F12
medium (Wisent Bioproducts, Quebec, Canada)
supplemented with 10% fetal bovine serum
(Wisent Bioproducts, Quebec, Canada), 100
U/mL penicillin  (Wisent Bioproducts, Quebec,
Canada), and 100 ug/mL streptomycin (Wisent
Bioproducts, Quebec, Canada) at 37°C in 95%
humidified air with 5% CO2. As the formation of
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monolayers of primary cancer was observed in
flasks, cells were subcultured every 7th-day
using trypsin. The number of cells from the 3th-
8th passages was calculated as 300 000 cells/ml.

Determining the effective dose by cell viability
and proliferation test

Proteomics Analysis

Sample preparation and protein extraction
and for LC-MS/MS analysis

Cells planted for the protein analysis study were
incubated for 24 h at 37°C by adding two doses
of Met (0 mM and 25 mM). The dose optimization
of Met was determined in our previous reports
(16,18). At the end of 24 h, the medium on the
cells was discarded, the cells were washed twice
with PBS, trypsinized, re-washed 2 times with
cold PBS, and the cell pellets were eventually
transferred to + 4°C to be used within the study.
For protein extraction, the cell pellet was mixed
with the Universal Protein Extraction (UPX) Kit
(Expedeon-44101) and the protease inhibitor
cocktail (Thermo Sci.-87785). The samples were
sonicated for 5x10 sec cycles and a 30-sec
pause between these cycles. After sonication, the
samples were kept on ice and cooled, and then
boiled at 95 °C for 10 min through stirring at 1000
rom. The samples were then centrifuged at
14,000 rpm for 10 min. The supernatants were
discarded and the pellets were transferred to the
new tubes. Peptide recovery was performed
using FASP Protein Digestion Kit (Expedeon-
44250) and the trypsin enzyme (Pierce-90057).
Samples were then diluted with 0.1% formic acid
so that the final concentration was 200 ng / pL.
The samples were in turn transferred to the
device-specific tubes.

LC-MS/MS analysis and data processing

Before the analysis, detector and calibration
settings were conducted through the MassLynx
program (V4.1-Waters), which is specific to the
Xevo G2-XS Q-TOF (Waters) device on which
the analysis was performed. The method was
switched to SONAR and sensitivity mode and the
tryptic peptides formed were fractionated with
acetonitrile gradient on the HSS T3 column
(Waters-186008818) according to their
hydrophobicity. By increasing acetonitrile in the
range of 5%-35%, the peptides were separated
from the column and the result of electrospray
ionization was analyzed in mass spectrometry.
During the analysis, data were collected for
peptides that could be identified in the m/z 50—
1950. The amino acid sequence was gathered by
implementing the MS and MS/MS functions over
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0.7s periods. 100 fmol/ul Glu-1-fibrinopeptide B
was operated as the lock mass calibrate.

Statistical analysis

Human protein sequence information in the
UniProt protein database was used for protein
identification. Statistical analysis was performed
using Progenesis QI-P software (Waters-2018).
The relative expressional rate of proteins was
filtered by ANOVA p-value < 0.05 and protein
expression variation with statistical significance
was evaluated as minimum fold change >2 in t-
test statistical analysis. Glu-1-fibrinopeptide B
peptide with m/z 785.8426 was set as a celebrant
and normalization of the samples were
conducted based on the total ion intensity. The
power scores, which are calculated using
Progenesis QI-P internal parameters, above 0.5
(50%) were admitted as a filter for multiple
comparisons. For identified 8 proteins, please
(see Table-1).

Bioinformatics Analysis
Databases and Preprocessing steps

A list of proteins was generated from the Uniprot
database (19) following the statistical evaluation
of mass spectrometry results (Table-2). These
proteins were subjected to Human Integrated
Protein-Protein Interaction rEference (HIPPIE) to
enrich and detect a potential protein network. The
interaction type of Association, Physical, and
Direct, and Colocalization, tissue as Breast -
Mammary Tissue are filtered, and confidence
level was set up to medium (0.63). HIPPIE (20) is
a very useful tool as it combines many

experimentally approved databases including
BIOGRID (21), MINT (22), and IntAct (23)
databases.

Over-representation Analysis

We subjected the official gene names of the
protein list from the HIPPIE into the WebGestalt
(24) (WEB-based Gene Set Analysis Toolkit). As

Table-1. Significantly changed protein description list.

well known, the WebGestalt server is a common
tool for the functional enrichment analysis of
gene lists. We implemented an approach through
geneontology and pathway analysis methods
such as KEGG (25), Wikipathway (26), and
Panther (27) which is namely the Over
Representation Analysis (ORA) (28) to analyze
the gene list in the WebGestalt. Illlumina
humanwg 6 v3 was selected as the Reference
set, and all other advanced parameters were left
at their default. Besides, GeneMANIA (29) was
used to expand the gene list with functionally
similar genes of the proteomics data.

String Database and Visualization on
Cytoscape

We used the StringApp program (30), one of the
most prominent data sources of networks being a
Cytoscape application for both visualization and
the analysis of protein networks on Cytoscape
(31). Then, another Cytoscape application-the
clusterMaker2 (32), that implements numerous
clustering algorithms were used (clusterMaker2
version 1.3.1) to implement Markov clustering
(MCL) (33), thus, to evaluate the protein network
and determine the largest cluster. To run MCL on
Cytoscape, the inflation value was set to 2.3, the
array sources were adjusted to use the STRING
confidence score, and MCL advance settings
were left at their default. The STRING: Disease
query tool was run to compare our result of
protein network and output protein network of
invasive ductal carcinoma. The STRING Disease
query was set to the maximum of 240 proteins
and a cut-off value of 0.50. Similarly, the
confidence (score) cut-off value and maximum
additional interactions were set to 0.50 and O,
respectively.

Unique

Max fold

Accession peptides Anova (p) change Description
P41250 2 0.02256881 5.675406671 (GARS) Glycine tRNA ligase
(SSRG) Translocon-associated protein

Q9UNL2 1 0.03119226 1591006341 b i gamma
Q8WTV1 1 0.03321887 9.442900878  (THAP3) THAP domain-containing protein 3
P02794 1 0.03579029 5.501142287  (FRIH) Ferritin heavy chain
P07197 4 0.04782681 41.2040797 (NFM )Neurofilament medium polypeptide

. (AN32A) Acidic leucine-rich nuclear
P39687;Q92688 3 0.04916017 15.86841797 phosphoprotein 32 family member A
P08729 10 0.04952918 6.640075817  (K2C7) Keratin type Il cytoskeletal 7

218

Ege Journal of Medicine / Ege Tip Dergisi



Table-2. The list of the proteins retrieved information from the Uniprot database.

Swiss-Prot Official Sub-cellular Post-
Accession gene Function localization Pathology translasyonel Structure
Number names modification
Catalyzes the ATP-
dependent ligation of glycine Neurodegeneration, .
) - Cytoplasm, Acetylation, X-ray,
P41250 GARS to the 3'-end of |t§ like tRNA axon Neulropathy, Charcot- Phosphorylation PDB-2PME
through the creation of a Marie-Tooth
Gly-AMP
Regulation of the retention Endoplasmic
QIUNL2 SSR3 of ER-localized proteins by reticulljum Mutations involved in Phosphorylation, None
binding Calcium to the ER many sorts of cancer Acetylation
membrane
membrane
To regulate the The
transcriptional activity of Nuclear Mutations associated experimental
Q8WTV1 THAP3 RRM is needs to be a part of chromatin with many types of Phosphorylation strzcture is
a THAP1/THAP3-HCFC1- cancer p
unavailable
OGT complex.
Possesses ferroxidase
activity, takes a part in the Cytosol, Hemochromatosis type X-ra
P02794 FTH1 delivery of iron to cells as Lysosome, 5, and mutations in Acetylation y
) . : PDB:1FHA
well, and is essential for iron Nucleus many cancer types
homeostasis.
It is a neurofilament . . The
P0O7197 NEEM containing three Cytoskeleton xigﬁaﬁ]%r: Tssg;n?;ed Acetylation, experimental
intermediate filament yyp Methylation structure is
. cancer ]
proteins. unavailable
Involved in several cellular
processions, repression of Cytoplasm
transformation, inhibition of Endop lasmic Mutations associated X-ra
P39687 ANP32A phosphatase 2A, regulation dop with many sorts of Phosphorylation y
) reticulum, PDB:2JEO
of MRNA and takes a part in Nucleus cancer
the suppression of E4F1-
mediated transcriptional.
Working as a cell cycle
factor in G1 to S phase and . .
Q92688 ANP32B cell survival factor, a Nucleus Mutafions linked to Acetylation NMR_’
L . many sorts of cancer PDB:2ELL
caspase-3 inhibitor as anti-
apoptotic protein.
Involved in blocking
P08729 KRT7 interferon-linked interphase Cytoplasm, Mutations linked to Dimethylation, X-ray,
and stimulating DNA Nucleus many types of cancer Acetylation PDB:4XIF
synthesis.
RESULTS

Our approaches in bioinformatics analysis are
briefly presented in Figure-1. We expanded the
protein list through statistically significant MS
protein results, and 241 nodes and 270 edges

with experimentally validated for functional
enrichment analysis using the HIPPIE
bioinformatics tool. Figure-2 represents the

interaction through the source to the target
protein. According to Figure-2, ANP32A, FTH1,
THAP3, KRT7, ANP32B, NEFM, and SSR3
proteins were upregulated whereas GARS
protein was downregulated under 25 mM Met-
dose compared to Met-free breast tumor cells
(see Figure-2).

We used MCL clustering to make the protein
network easier to understand. In the largest
cluster, String Functional analysis was acquired
by Markov clustering. After performing clustering,
we solely focused on determining whether there
is interaction with the largest and small clusters
of our downregulated proteins and GARS in
Figure-3.
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Enriched protein profiles in breast tumor
cells with 25mM Met-dose compared to
Met-free breast tumor cells. Only GARS
protein (green node) was observed to be
up-regulated, whereas the other red nodes
show the down-regulated proteins (p<0,05).

Figure-2.

Among the down-regulated proteins, ANP32A
and THAPS3 are in the largest cluster, while other
proteins are in small clusters and indicated in
larger font sizes (see Figure-3).
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®

Figure-3. A. The visualization of the protein network
related to breast cancer cells using Markov
(MCL) in Cytoscape.
B. The largest Cluster in the Network.
C. The small clusters in the Network after
performing the MCL. The names of proteins
from the MS output are represented in larger
font sizes (GARS, SSR3, THAP3, FTH1,
NEFM, ANP32A, ANP32B, KRT7).

ox

vBe

B

Figure-4. Functional enrichment analysis of the small and
largest clusters acquired by using MCL
clustering. A. KEGG pathway, B. Gene Ontology
(GO Function, GO Process). FDR values are
ranked significantly. The results were filtered by
a redundancy cut-off value of 0.05 in the
STRING enrichment table.

Aot v Pyacs O et e

‘. |

Figure-5. The WebGestalt result of GARS protein and the
down-regulated proteins and their relationships
with  the pathways(KEGG, Wikipathway,
Panther) in breast tumor cell at 25 mM Met-
dose (FDR<0.05).
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Bar chart of Biological Bar

Bar chart of Molecular Function categories

Figure-6. Each Biological Process, Cellular Component,
and  Molecular  Function category is
represented by a red, blue, and green bar,
respectively. The height of the bar represents
the number of IDs in the user list and the
category.

Figure-7. The WebGestalt result of GARS protein and the
down-regulated proteins and their relationships
with the Geneontology (Biological process and
Molecular Function) in breast tumor cell at 25
mM Met-dose (FDR<0.05).

We detected that functional enrichment analysis
of Geneontology and Pathway from STRING and
WebGestalt are the same description in the string
enrichment table in Figure-4 and bar graphs in
Figure-5 and Figure-7. Furthermore, we retrieved
100 proteins in the network associated with
invasive ductal carcinoma by importing them from
the STRING: disease database. Then, we
identified both networks of enrichment protein in
string query (240 nodes) and the disease network
(240 nodes) in STRING by using the Merge
Networks tool in Cytoscape. As a result of the
network (not shown here), 6 proteins (ESR1,
KRT7, TP53, JUN, KRAS, MAPKS8) were found to
be associated with the Disease network. As a last
one, we summarized bar graphs in Figure-6 from
our results as Geneontology categories in
WebGestalt.
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ESR1 and JUN have four edges (interaction) by
GARS, ANP32B, ANP32A, and SSR3 proteins,
whereas KRT7 has three edges by CYLD, ATF2,
KDM1A; and THAP protein has three edges by
APP, OGT, and LTBR. All of these proteins
(ESR1, JUN, KRT7, CYLD, ATF2, KDM1A, APP,
OGT, LTBR) are known to have roles in
programmed cell death (see Figure-7). Besides,
a total of 62 nodes from the network is related to
programmed cell death (p-value: 1.1314e-10 in
Figure-7). TRIM25 has two edges by SSR3 and
THAP domain-containing 3 (THAP3), and is
related to NF-kappa B signaling pathway. 10
nodes are involved in NF-kappa B signaling
pathway (p-value: 0.000010805 in Figure-5). No
interaction of NEFM was determined in the
enriched proteomic profile of the Breast tumor
cells although in vitro analysis NEFM was
observed to be down-regulated in Met treated
breast cancer group. Moreover, it takes part in
Association Between Physico-Chemical Features
and  Toxicity Associated Pathways via
Wikipathway database by nodes of ACTR2,
ACTR3, AXIN1, FN1, GRB2, JUN, MAPK,
PPP2CA in Figure-5 (p-value: 0.0000041950).

In the pathway analysis, we found mitophagy-
associated proteins such as CSNK2A1,
CSNK2B, GABARAPL2, JUNE, MAPKS8, MAPKO9,
OPTN, TP53, and KRAS (GTPase KRas) nodes
through KEGG (Figure-5) (p-value: 0.000003).
According to the in vitro outcomes, down-
regulated FTH1, and upregulated protein GARS
had the most interactor nodes with these
mitophagy-associated proteins. As summarized
in Table-2, ANP32A is involved in several
processes in the cell in addition to interacting
physically with KRAS.

°
YEATSA,  "SMARCAD1
°
TARSL2
PAPPA o
ANP32A PSME1
MHARS2
< <
ANP32E AHCYLT OGARS
SSR3
AHCYL2
& (o4
& DMAP1 o ANP32B
<. 5 FTHL17
ThAP2 VPS72
BAGALT3
° °
o ODCAF‘ FTL pes FTMT
THAP3 o FTHA
KRT7 ARHGAP1
THAPS
-~ NEFM
Figure-8. The functional enrichment (physical

interaction, co-expression, shared protein
domains) analysis in GeneMANIA. Yellow
nodes in the network are the gene lists.
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Moreover, as shown in Figure-8, the interaction
of NEFM and KRT7 shared protein domains from
PFAM. Figure 8 represents the expanded gene
list with functionally similar genes of the
proteomics data obtained using GeneMANIA
(29). GARS and ANP32B proteins and KRT7 and
NEFM proteins have direct interactions with each
other. Similarly, ANP32A and ANP32B have not
only a direct interaction but also shared protein
domains. While SSR3 has no interactions or
shared domains with these proteins, THAP3 is
shown to have interactions with THAP family
proteins but no other type of proteins (Figure-8).

DISCUSSION

The widespread use of metformin worldwide and
its efficiency on individuals need to be
extensively figured out. Met has been accepted
to have a relative safety profile compared to other
antidiabetic drugs (6). Met possesses its cell
growth inhibition ability through triggering
apoptosis in cancer cells such as glioma and
triple-negative breast cancer cells (34, 35).
However, the full mechanism by which Met is
beneficial to cancer treatment is not thoroughly
understood yet. In this study, we employed
primary breast cancer cell culture and protein
extracts for proteomics processes to elucidate
previously unreleased results behind metformin’s
beneficial effect on invasive ductal carcinoma
treatment and protein-targeted studies in future
studies.

Protein network theory is a pivotal method of
choice to figure out the protein interaction and
function, subcellular components in the cell to
analyze the proteomics data. THAP3 is a subunit
of a THAP1/THAP3-HCFC1-OGT complex that
regulates the transcriptional activity of RRM1
which was approved to be a drug target in human
protein atlas by the FDA (36).

Concerning the in vitro results, FTH1 and GARS
proteins have the most interactor nodes with
mitophagy-associated proteins. Mitophagy is
specific autophagy, targeted for the degradation
of mitochondria (37). Surprisingly, it is thought to
play two roles in carcinogenesis depending on
the tumor type and stage (38). In general,
mitophagy targets to remove malfunctioning
mitochondria to cope with oxidative stress and
block carcinogenesis. Nevertheless, it can
preserve cells from cell death and support the
survival of tumor cells under unfavorable
conditions such as insufficient nutrients or
hypoxia (38). That is, as the level of mitophagy in
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a cancer cell increases, the ROS ratio decreases
and it becomes resistant to treatment with
healthy = mitochondria. ~ During  anti-cancer
treatment, therefore, the decrease in the level of
mitophagy makes it more sensitive to the
treatment in the cancer cell. Thus, mitophagy
appears to be a featured quality control factor in
target-based prevention of cancer (39).

Down-regulated ANP32A protein, for example, is
known to be part of various processes including
physical interaction with the KRAS gene. KRAS
considering the main target in anticancer drug
discovery (40), takes a significant part in the
regulation of cell proliferation and oncogenic
events (41).

NEFM (Neurofilament medium polypeptide) is
mostly a cytoplasmic protein expressed in CNS
and peripheral nerves. Interestingly enough,
although NEFM is known to be expressed in
brain cells, it has the most value in fold change
compared to the control (Met-free) group in our
statistical conclusion. Tyanova et al. similarly
reported high NEFM expression levels in Breast
cancer proteomic data in Expression Atlas (42).

We need to determine the interactions of
expressed proteins with each other to understand
cellular function, thus, the system biology. The
STRING database integrates known and
predicted protein-protein interactions physically
and functionally, collecting proteomics data from
the public and visualizing them by scoring.
STRING utilizes famous categorizing systems
including Gene Ontology and KEGG for
enrichment analysis (43).

CONCLUSION

The molecular characterization of breast cancer
has become revolutionary for therapeutic
approaches. The fact that breast cancer has a
multifactorial feature requires RNA and DNA
analysis with its microarray and sequencing

Reference

techniques almost constantly in molecular size.
The obvious advances in proteomic technologies
have made substantial progress compared to the
past and have now increased the profiling of
clinical specimens and their accuracy in
identification and quantification. Molecular
characterization, such as proteomic profiling, will
be of great importance for breast cancer person-
oriented treatment, as it is target-oriented in
developing existing therapy options. Although the
MRNA  profile is predominant in this
characterization, analysis of high-tech proteome
MS data provides a versatile approach to the
protein profile of the disease, the classification of
subtypes, application of  protein-targeted
therapies under system biology, and the effective
treatment of the findings.

Here, we analyzed the change of metformin,
which is relatively safe and effective compared to
chemotropic agents, economically appropriate, to
the protein profile in breast tumor cells. Our
analysis supports the fact that metformin
possesses anti-cancer features with changes in
proteomic pathways on breast cancer. With the
study findings we designed, metformin may
contribute to its potential therapeutic effect in
breast cancer treatment. However, metformin as
a cancer-targeted agent and its mechanism of
action in proteomic pathways requires further
supportive investigations to be fully understood.
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ABSTRACT

Aim: Sudden sensorineural hearing loss (SSNHL) may have a negative impact on the language and
psychological development of children, especially if it is not diagnosed early and treated promptly. This
study were aimed to determine and compare the etiological factors, treatment outcomes and
prognostic factors in the pediatric patients who were followed up with the diagnosis of SSNHL.
Materials and Methods: The files of 28 children were analyzed retrospectively. In pure tone
audiometry, the average of pure tone thresholds of 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz were
accepted as pure tone averages (PTAV). Patients' recovery status was determined according to
Siegel criteria. Audiometric curve types were evaluated as ascending, descending, and flat.

Results: The ages of patients with SSNHL was mean + SD 14.89 + 3.24 (min-max: 7 and 18). The
pre-treatment PTAV was mean £ SD 55.27 £ 12.39 dB HL (min-max: 38.5 and 85.25 dB HL) and the
PTAV after treatment was mean + SD 23.13 £ 18.22 dB HL (min-max: 5 and 72.5 dB HL). Audiometric
curve types were detected as descending curve (n: 11, 39.2%), ascending curve (n: 5, 17.9%), flat
curve (n: 12, 44.9%). Eighteen (64.3%) patients had complete recovery, 8 (28.6%) patients had partial
recovery, and 2 (7.1%) patients had no recovery after the treatment.

Conclusion: The response to treatment was found to be high. Descending audiometric curve type
was found as a positive prognostic factor. Although the presence of tinnitus was a better prognostic
factor than the presence of vertigo.

Keywords: Hearing loss, sudden hearing loss, prognosis, child, adolescent.

oz

Amag: Geg teshis edilen ve tedavi ile diizelmeyen ani sensérinéral isitme kaybi (ASNIK) ¢ocuklarin dil
ve psikolojik gelisimi (zerinde olumsuz bir etkiye sahip olabilir, bu nedenle tani konur konulmaz
tedaviye baglanmalidir. Bu galismanin amaci ASNIK ile takip ve tedavi edilen gocuk hastalarda
etiyoloji, prognostik faktérilerin belilenmesi ve tedavi sonuglarinin karsilastiriimasidir.
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Gereg ve Yoéntem: ASNIK tanisi ile tedavi ve takip edilen 28 hasta gocugun dosyalari retrospektif
olarak incelendi. Piir ton odyometrisinde (PTO), 500 Hz, 1000 Hz, 2000 Hz ve 4000 Hz saf ton
esiklerinin ortalamasi saf ses ortalamasi (SSO) olarak kabul edildi. Hastalarin iyilesme durumiari
Siegel kriterlerine gdére belirlendi. Odyometrik edri tiirleri artan, azalan ve diz tip olarak gruplara
ayrildi.

Bulgular: ASNIK'li hastalarin yaglari 7 ile 18 arasinda degismekteydi (ortalama 14,89 + 3,24). Tedavi
6ncesi SSO 55,27 + 12,39 dB (min-maks: 38,5 ila 85,25 dB), tedavi sonrasi SSO 23,13 + 18,22 dB
(min-maks: 5 ila 72,5 dB) idi. Odyometrik edri tiirleri: azalan grup (n: 11, %39,2), yiikselen grup (n: 5,
%17,9), diiz grup (n: 12, %44,9) seklinde idi. Tedavi sonrasi 18 (%64,3) hastada tam iyilesme, 8
(%28,6) hastada kismi iyilesme saptanirken 2 (%7,1) hastada iyilesme olmadi.

Sonug: Calismamizda sistemik steroid ile tedaviye yanit orani ylksek saptandi. Kulak ¢inlamasi

varligi ve tedavi éncesi inen tip odyometrik egri iyi prognoz faktérleri olarak saptandi.
Anahtar Sézciikler: isitme kaybi, ani isitme kaybi, prognoz, ¢ocuk, adolesan.

INTRODUCTION

Sudden sensorineural hearing loss (SSNHL) is
defined as a sensorineural hearing loss of 30 dB
or greater over at least three consecutive
frequencies occurring within three days and is
accepted as an otorhinolaryngological
emergency (1). The incidence of SSNHL is
reported to be 5-20/100,000, but the actual
incidence rate may be higher as patients do not
apply to the hospital because of the high rate of
spontaneous recovery (1). Although it can be
seen in all age groups, it is rare in childhood and
the elderly (1-3). Alexander and Harris (4)
reported the incidence as 11/100,000 in children
under 18 years of age and 27/100,000 in patients
over 65 years of age. Most of the cases are
unilateral; less than 2% of patients have bilateral
hearing loss (3-6). A variety of diseases and
factors have been proposed that may lead to
SSNHL; while some of them can be revealed with
anamnesis, physical examination and tests,
specific etiologies can only be found in 10% of
cases. When a precise etiology is not found
despite proper investigation, it is called idiopathic
SSNHL and 90% of the patients are idiopathic (7, 8).
Childhood is the period for the development of
speech and language; therefore, without
appropriate treatment, SSNHL can cause serious
problems such as permanent hearing loss and
can deeply impact the cognitive development of
children, leading to psychiatric sequelae, which
increase the burden on families and society.

The aim of this study was to determine and
compare the etiology, laboratory results,
prognostic factors and treatment outcomes in
children with SSNHL, by evaluating the results of
one of the largest pediatric SSNHL series in our
country.
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MATERIALS and METHODS
Study design and patients

Ethics committee approval was obtained for the
study (Decision no: 01/05.09.2018). This study
was carried out in accordance with the principles
of the Declaration of Helsinki. The files of 28
children, between the ages of 7-18 years who
were admitted to our hospital with the diagnosis
of SSNHL and followed up at least three months
between January 2008 and December 2017 were
retrospectively analyzed.

While patients with pre- and post-treatment third
month pure tone audiometries were included to
the study, patients with middle ear or
retrocochlear pathology, autoimmune inner ear
disease, Meniere's disease, syndromic or genetic
hearing loss, history of ear surgery were
excluded.

Audiometric assessment

In pure tone audiometry, the average pure tone
thresholds of 500 Hz, 1000 Hz, 2000 Hz and
4000 Hz were accepted as pure tone averages
(PTAV). The severity of hearing loss was based
on the PTA as follows;

1. 25-40 dB HL mild,

2. 41-55 dB HL mild-moderate,

3. 56-70 dB HL medium,

4. 71-90 dB HL severe.
Patients’ recovery status was
according to Siegel's criteria (9).
Three types of SSNHL was defined according to
audiogram shape: ascending, descending and
flat.

determined

Treatment protocols

All patients were treated with systemic steroids.
Oral methylprednisolone was administered at a
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dose of 1 mg/kg and tapered in 14 days. Patients
who did not improve or had a PTA greater than
60 dB HL at the fifth-day control audiogram, were
injected three doses (1 dose=0.5 ml=2 mg) of
intratympanic dexamethasone solution (Dekort,
DEVA Corporation, Istanbul, Turkiye) every other
day if they tolerated the injection. Patients with a
history of upper respiratory tract infection were
tested for CMV, EBV, Mumps, Herpes viruses
(HSV, VzV) and Influenza. An antiviral treatment
was initiated in patients with positive viral
serology.

Statistical Analysis

Descriptive statistics were calculated for all
variables, an association between the groups
were evaluated using the Chi-square test. The
Independent Samples t-test was used to
compare the means of two independent groups
and the nonparametric Mann-Whitney U test was
applied to investigate continuous variable
prognostic factors. All statistical analyses were
performed using SPSS version 22.0 (IBM SPSS
Statistics, Chicago, IL, USA). A p-value less than
0.05 was considered as statistically significant.

RESULTS
Patient characteristics

Twenty-eight children were treated with the
diagnosis of SSNHL during the study period. Five
patients had a possible etiologic factor; one had a
history of acoustic trauma, one was treated with
streptomycin for brucellosis, one had Type 1
Diabetes Mellitus (DM), two patients with a
history of upper respiratory infection had positive
viral serology. The remaining 23 patients (82.1%)
were diagnosed as idiopathic SSNHL. The ages
of patients with SSNHL was mean + SD 14.8 %
3.2 years (min-max: 7 and 18 years) (Table-1).
The follow-up time was mean + SD 15.3 £+ 6.0

Table-1. Descriptive analysis.

months (min-max: 3 and 26 months). The time
passed from hearing loss and initiation of the
treatment was mean £ SD 2.7 £ 1.7 days (min-
max: 1 and 7 days) (Table-1).

Twelve of the patients were boys and 16 were
girls. While the hearing loss was on the right side
in 53.6% (n = 15) of the children, it was on the
left side in 39.3% (n = 11). Hearing loss was
bilateral in one of the patients (3.6%) (Table-2).
Five patients (17.9%) had a history of upper
respiratory tract infection. Eight patients had
tinnitus and three patients had vertigo
accompanying hearing loss (Table-2). The
degrees of sensorineural hearing loss were;
10.7% (n=3) mild, 57.1% (n=16) mild-moderate,
28.6% (n=8) moderate, 3.6% (n=1) severe.
Twenty-five patients received oral steroids, three
patients received oral steroids + intratympanic
steroids and three patients with positive viral
serology received oral steroids + antiviral
treatment. There was no improvement in two of 3
patients with vertigo and partial recovery was
observed in one patient (Table-2). Of the eight
patients with tinnitus, six had complete recovery,
and two had partial recovery. Only one patient
was treated with the diagnosis of bilateral
SSNHL. The patient was a 17-year-old boy; pre-
treatment PTA values were 44.75 dB HL for the
right ear and 42.50 dB HL for the left ear. On the
third month of the treatment, PTA values were 14
dB HL for the right ear and 13.50 dB HL for the
left ear.

All patients underwent Magnetic Resonance
Imaging (MRI) and internal acoustic canal
dilatation was found in one patient. No other
specific findings were observed in MRI's.
Temporal bone computed tomography was also
performed in 10 patients, and no pathological
lesions were observed either.

Mean £ SD (Minimum-Maximum)

Age (years)

Initial treatment time (day)
Follow-up (month)
PTA-pre (dB HL)
PTA-post (dB HL)

14.8 + 3.2 (7-18)
2.7+1.7(1-7)
15.3 £ 6.0 (3-26)
55.2 + 12.4 (38.5-85.2)
23.1+18.2 (5-72.5)

Standard deviation (SD), decibel (dB), hearing level (HL), pure tone averages (PTAV),
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Table-2. Clinical characteristics and prognostic factors.

Complete improvement Partial + No improvement P values
(n=18) (n=10)
Age (years) 15.67 £2.33 13.50 £4.25 0.208
Mean + sd
Gender 9 (50%), 9 (50%) 7 (70%), 3 (30%)
(Female: F, Male: M, 0.434
n, %)
Side R=9 (50%) R=6 (60%)
(R: Right, L: Left, B: L= 8 (44.4%) L= 4 (40%) 0.540
Bilateral, n, % B=1 (5.6%) B=0 (0.0%)
Vertigo (n, %) 2 (11.1%) 1 (10%) 0.130
Tinnitus (n, %) 4 (22.2%) 4 (40%) 0.400
Ear fullness (n, %) 1 (5.6%) 2 (20%) 0.284
Initial treatment time 2.78 +1.83 2.60+1.43 0.960
(mean + sd day)
Degree of hearing loss 1.17 £ 0.62 1.40 £ 0.84 0.480
(mean % sd)
PTAV pre (mean + sd 52.33 +11.07 60.58 + 13.46 0.160

dB HL)

Pure tone averages (PTAV), standard deviation (sd), decibel (dB), hearing level (HL),

Treatment outcomes

The pre-treatment PTAV was mean + SD 55.2 +
12.4 dB HL (38.5 and 85.2 dB HL), post-
treatment PTAV was mean + SD 23.1 + 18.2 dB
HL (min-max: 5to 72.5 dB HL) (Table-1).

Eleven patients had a descending curve (39.2%),
five patients had an ascending curve (17.9%) and
12 patients had flat curves (44.9%). Audiological
outcomes revealed that descending audiogram
type was positively associated with hearing
recovery (p=0.017).

According to the results of post-treatment PTA,
which was performed at least three months after
the treatment, 18 (64.3%) patients had complete
recovery, eight (28.6%) patients had partial
recovery, and two (7.1%) patients had no
improvement (Table-2).

Prognostic factors

We divided the patients into two groups;
complete recovery and partial recovery + no
improvement group according to Siegel's criteria.
There was no significant difference between the
groups in terms of age, gender and side (p>0.05)
(Table-2). In patients with tinnitus, response to
treatment was better than patients with vertigo (p
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= 0.022, p=0,086, respectively). There was no
statistical difference between treatment initiation
time and treatment response rate (p> 0.05)
(Table-2). No improvement was observed in two
of 3 patients who received intratympanic steroid
injections.

Serologic tests were done in five patients with a
history of upper respiratory tract infection,
Cytomegalovirus (CMV) and Mumps IgM were
positive in two patients. For these two patients,
famciclovir was added to the systemic steroid
treatment for one week. On the 10th day of
treatment, the control audiogram showed
complete recovery in both patients.

Of the 18 patients who showed complete
recovery, four had tinnitus and two had vertigo.
No accompanying symptoms were found in the
rest of the patients. Of the eight patients who
showed partial recovery, four had tinnitus and
one had vertigo (Table-2). No significant
difference was found between the complete
recovery and partial and no improvement groups
in terms of the presence of tinnitus and vertigo
(p=0.400 and p=0,130, respectively).
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DISCUSSION

The etiology and treatment of SSNHL have been
discussed for many years and numerous different
treatment protocols have been proposed in the
literature (7, 8, 10, 11, 12). Although some
studies reported that the recovery rate without
treatment is over 50% in adult patients with
sudden hearing loss (10, 11), it is clear that the
treatment should be initiated as soon as the
diagnosis is made in pediatric patients with
SSNHL to avoid undesirable consequences.

Steroids, antioxidants, vasodilators and antivirals
are commonly used for treatment, but the only
agent whose efficacy is recognized worldwide,
and proven to be effective, are steroids (11, 12).
Although steroids are usually used systemically,
intratympanic steroid administration which aims
to avoid side effects of systemic steroid use by
directing them to the target organ has been
common in recent years (13, 14). The success
rates of the intratympanic steroid administration
(in combination with systemic steroid or as
salvage therapy) varies widely so far (13, 14).
Lim et al. (15) and Ovet et al. (16) reported no
significant difference between hearing results of
the groups that received systemic oral steroid or
combined therapy (steroid + intratympanic
dexomethasone). We used intratympanic
dexomethasone only in cases with inadequate or
no response to oral steroids, but no improvement
was observed in the hearing of two of 3 patients.
However, the low number of patients prevents us
from making a final judgment on the
effectiveness of intratympanic steroid injection in
pediatric patients.

Infectious, immunological, inflammatory causes
and microcirculation insufficiency are the most
important proposed etiological factors of SSNHL
(14, 17, 18). Hereditary prothrombotic conditions
that cause insufficiency of ear microcirculation by
increasing blood viscosity such as diabetes and
hypertension may lead to SSNHL (14, 17, 18).
We also had a patient with Type 1 Diabetes
Mellitus (DM), who had been receiving treatment
for six years, and he showed partial recovery.

Pitaro et al. (19), in their study that included 19
patients with pediatric SSNHL, detected CMV in
six patients and Epstein - Barr virus in one
patient. They used antivirals in addition to oral
steroids in serologically positive patients and
achieved a complete recovery in one patient and
partial recovery in four patients after the
treatment. We only initiated, antiviral treatment in
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two patients with positive viral serology with the
recommendation of the infectious diseases
physician. Complete recovery was achieved in
both patients after treatment. Antivirals seem to
be effective in addition to steroids if serology is
positive in children.

Several studies have been performed on
pediatric SSNHL in our country. Kizilay and Koca
(3) reported complete recovery in only three
(21.4%) children. No recovery was seen in 11
(79.6%) patients, which were all under 15 age.
Their low recovery rate, which is lower than our
results as well as the other studies reported in
the literature, is probably due to the very high
rate of profound hearing loss in their study group.
Ten (71.4%) of their patients had total hearing
loss, while two had mild to severe hearing loss.

Ovet G. et al (16), divided 49 pediatric patients
into two groups in the study comparing systemic
steroid treatment alone with combined steroid
treatment (systemic steroid + intratympanic
steroid injection). 75.5% (37 patients) of their
patients showed complete + partial recovery, with
no significant difference between treatment
modalities.

In their study investigating the prognostic effects
of neutrophil-lymphocyte ratio and platelet-
lymphocyte ratios on pediatric SSNHL, Bulgurcu
S. et al. (20) investigated 21 patients with
idiopathic SSNHL under the age of 19 years.
They reported complete + partial recovery in 12
(57.1%) patients, and neutrophil-lymphocyte ratio
was a positive prognostic factor, similar to the
results performed among adult patients with
SSNHL. No significant difference was found for
platelet to lymphocyte ratio in terms of recovery
rates.

Overall (complete + partial + slight) recovery
rates in pediatric SSNHL were reported between
21.4% and 75.5% in the literature (3, 16, 17, 20,
21). The overall recovery rate was 92.6% in our
study population, which may be related to the low
number of patients, absence of accompanying
diseases, the high compliance rate of the patients
to the treatment, as all the patients had
completed the treatment and follow-up protocol,
or to the early initiation of the treatment since all
patients received treatment in the first seven
days of the hearing loss.

Previous studies reported higher recovery rates
in patients that received early initial treatment
and ascending curve type of audiogram (21, 22).
In contrast, higher recovery rates in pediatric
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patients with descending curve type audiograms
have also been reported (17). We did not find a
significant impact of treatment initiation time on
recovery rates but this is probably due to the
initiation of the treatment in the early period of
hearing loss in all of our patients. We also found
that descending curve type is associated with
better healing rates.

Skarzynski et al. (22) stated in their review that,
while  unilateral  hearing loss, tinnitus,
mild/moderate hearing loss, early beginning to
treatment, ascending type pure tone audiometry
configuration were positive prognostic factors,
vertigo, bilateral hearing loss, delayed treatment,
severe to profound hearing loss, descending type
configuration of the audiogram were negative
prognostic factors. Also, they reported that the
most common etiological factor was idiopathic;
viral infections, acoustic trauma, use of ototoxic
drugs, rarely large vestibular aqueduct and
congenital anomalies were also among etiologic
factors. Another systematic review on the
possible etiologies of SSNHL in adult patients
showed that the etiology was idiopathic in 71% of
cases (23). Similarly, most of the cases were
idiopathic in our study. Also, even tinnitus was a
better prognostic factor than vertigo in the current
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Amacg: Meme kanseri, dinya genelinde kadinlarda en yaygin gézlenen malignansidir. Bu nedenle
mevcut tedavilerin eksiklerini giderebilecek yeni stratejilerin  tanimlanmasina ihtiyag vardir.
Calismamizda meme kanseri hicrelerinin hedeflenmesinde kullanilabilecek yeni bitkisel kombinasyon
terapileri tanimlamayi hedefledik. Bu amagla, Centaurea calolepis (CCl), Origanum sipyleum (OSM)
ve Phlomis lycia (PLI) bitki ekstrelerinin ponatinib ile kombinasyonlarinin MCF-7 hiicreleri (izerindeki
sitotoksik, apoptotik, anti-proliferatif ve hiicre déngisu Gzerindeki etkileri aragtiriimigtir.

Gereg ve Yontem: MCF-7 hiicrelerinde OSM, CCi, PLi ve ponatinibin sitotoksik etkileri XxCELLigence
ile gercek-zamanli olarak dlglildii. Ponatinib ile CCi (p-CCi), OSM (p-OSM), PLi (p-PLi)
kombinasyonlarinin analizleri i¢in medyan-etki denklemini kullanildi. Apoptoz, proliferasyon, hicre
déngusu diuzenlenmesi akim sitometride degderlendirildi.

Bulgular: MCF-7 hiicrelerinde CCi, OSM ve PLIi ekstrelerinin ICs, dozlari sirasiyla 48. saatte 59,5, 57,
44,2 yg/ml ve 72. saatte 51,6, 54,21, 42,52 ug/ml olarak hesaplandi. Kombinasyon analizi sonuglarina
goére 48. saatte p-CCi additif, p-OSM ve p-PLi ihmli sinerjistik etki sergilemekteydi. Ponatinib ile
induklenen apoptozun, CCI ve PLI kombinasyonlariyla anlamli dizeyde arttigi belirlendi. CCl ve PLI
uygulamalari MCF-7 hicreleri Gzerinde 1liml dizeyde anti-proliferatif etki sergilerken, proliferasyonu
en belirgin dizeyde OSM ekstresinin baskiladigi saptandi. Proliferasyon sonuglari ile uyumlu olarak,
en yiksek Go/G; tutulumu OSM uygulamasi ile gdzlendi. Kombine p-CCi ve p-PLI uygulamalarinin
ponatinibin anti-proliferatif etkisini anlamli dizeyde arttirdiklari ve daha ylksek dizeyde Gy/G;
birikimine neden olduklari ortaya koyuldu.

Sonug: Ponatinib ile CCI, OSM, PLIi bitki ekstrelerinin kombinasyonlari apoptozu indiikleyerek,
proliferasyonu baskilayarak ve hiicre déngusunun durdurarak meme kanserinde anti-kanser aktivitesi
sergiledi. Belirlenen yuksek anti-kanser etkilerinin 1s1ginda, Turkiye'de yetisen bu endemik bitki
ekstreleri meme kanseri tedavisinde potansiyel strateji temsil edebilir.

Anahtar Sozciikler: Meme kanseri, ponatinib, bitki ekstresi, apoptoz, proliferasyon.
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ABSTRACT

Aim: Breast cancer is the most common malignancy in women worldwide. Therefore, there is a need
to define new strategies that can overcome the deficiencies of existing treatments. In our study, we
aimed to define new herbal combination therapies that can be used to target breast cancer cells. For
this purpose, we investigated the cytotoxic, apoptotic, anti-proliferative and cell cycle regulatory effects
of Centaurea calolepis (CCI), Origanum sipyleum (OSM) and Phlomis lycia (PLI) plant extracts in
combination with ponatinib on MCF-7 cells.

Materials and Methods: The cytotoxic effects of OSM, CCI, PLI and ponatinib on MCF-7 cells were
measured in real time by xCELLigence. The median-effect equation was used for the analysis of
combinations of ponatinib with CCI (p-CCl), OSM (p-OSM), PLI (p-PLI). Apoptosis, proliferation and
cell cycle regulation were evaluated by flow cytometry.

Results: The ICsq doses of CCl, OSM and PLI extracts in MCF-7 cells were calculated as 59.5, 57,
44.2 ug/ml at 48 hours and 51.6, 54.21, 42.52 ug/ml at 72 hours, respectively. Combination analyses
revealed that p-CCl was additive, p-OSM and p-PLI showed a moderate synergistic effect at 48"
hours. It was determined that apoptosis induced by ponatinib was significantly increased with the
combinations of CCl and PLI. CCI and PLI treatments exhibited moderate anti-proliferative effects on
MCF-7 cells, while OSM extract suppressed proliferation most significantly. Consistent with the
proliferation results, the highest Go/G; arrest was observed with OSM treatment. It was revealed that
combined p-CCI and p-PLI treatments significantly increased the anti-proliferative effect of ponatinib
and caused a higher level of Go/G; accumulation.

Conclusion: Combinations of ponatinib and CCIl, OSM, PLI plant extracts exhibited anti-cancer
activity in breast cancer with induction of apoptosis, suppression of proliferation and cell cycle arrest.
In light of the high anti-cancer effects identified, extracts of these Turkish endemic plants may
represent a potential strategy in the treatment of breast cancer patients.

Keywords: Breast cancer, ponatinib, plant extract, apoptosis, proliferation.

Some of the data belonging to the research were presented as a poster presentation at the 13th
Medical Biology and Genetics Congress held in Aydin on 27-30 October 2013.

GiRiS

Meme kanseri bozulmus hilcre proliferasyonuyla
iliskili heterojen bir hastahktir (1). Dinya
genelinde kadinlarda en yaygin gozlenen
malignansidir ve kanser iligkili dlimler arasinda
ikinci sirada yer almaktadir (2). Ostrojen
reseptori (OR) spesifik genlerin ekspresyonunu
dizenleyerek meme kanseri progresyonunda
6nemli rol oynar. Meme kanseri olgularinin buyuk
bir ylizdesinin OR pozitiftir (3). Geng kadinlarda
yasllara kiyasla daha agresif seyrettigi bilinen

meme kanserinin tedavi protokolli hormon
tedavisi, cerrahi mudahale, radyoterapi,
immuUnoterapi ve kemoterapi uygulamalarini

icermektedir (1, 4). Mevcut ilaglarin en bulylk
dezavantajlari zamanla gelisen direng, ylksek
toksisite, dusuk segiciliktir (1).

Ponatinib, kronik myeloid |6semi tedavisinde
T315l-mutant BCR-ABL1’e  karsl  direncin
Ustesinden gelmek igin tasarlanmis bir tirozin
kinaz inhibitéradar (5, 6). Ek olarak Src ailesi
kinazlari, c-Kit, platelet kaynakli blyime faktort
reseptéri alfa (PDGFRa), vaskuler endotelyal
buyume faktdri reseptort 2 (VEGFR2), fibroblast
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biyume faktéri reseptért 1 (FGFR1) gibi
kinazlari da inhibe edebilmektedir (7). Disreglle
FGFR, PDGFR, VEGFR meme Kkanseri igin
belirgin risk faktorleridir ve meme kanseri
tedavisinde potansiyel hedef teskil etmektedirler
(8-10). Ponatinibin etkinligi meme, tiroid,
yumurtalik, akciger kanserleri dahil olmak Uzere
bu kinazlarin énemli rol oynadigi kanserler
Uzerinde degerlendirilmigtir (11). Ponatinibin
meme kanseri tedavisinde potansiyel bir terapi
olabilecedi gorusu bildirilmistir (12-14).

Tibbi bitkiler bircok hastaligin tedavisinde yaygin
olarak  kullaniimaktadir. ~ Turkiye'ye  6zgu
bitkilerden, Asteraceae familyasi Gyesi Centaurea
calolepis Boiss. linoleik asit ve palmitik asit
icermektedir (15). Anti-leishmanial aktivitesinin
(16) vyani sira anti-inflamatuar, antioksidan
Ozelliklere de sahiptir (17). Bati Anadolu’ya
endemik olan Labiatae familyasi Gyesi Origanum
sipyleum L., tibbi gay, gida katki maddesi ve
ucucu yag Uretimi icin kullaniimaktadir. Orta
Anadolu'da baharat olarak, Bati Anadolu'da
mide-bagdirsak rahatsizliklarini  ve  6ksuragu
tedavi etmek, i¢c bati Anadolu'da soguk alginig
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tedavisi icin kullaniimaktadir (18-20). Origanum
sipyleum L. bitkisinin anti-inflamatuar, anti-
mikrobiyal ve antioksidan 6zellige sahip oldugu
ortaya koyulmustur (21). Labiatae familyasi Gyesi
Phlomis lycia D. Don yapisinda fenolik bilesikler
bulundurmaktadir (22). Leishmania tedavisi (16)
yani sira istah agici olarak ve kabizlik, mide
agrisi, soguk alginhgi, grip tedavilerinde
kullaniimaktadir (23).

Meme kanserinin gorilme sikhginin ve olum
oranlarinin  yuksek  seyretmesi  nedeniyle
hastaligin 6nlenmesinde kullanilabilecek veya
mevcut tedavilerin eksiklerini giderebilecek yeni
stratejilerin  tanimlanmasina ihtiyag vardir. Bu
nedenle, meme kanseri olgularinin buyik
cogunlugunu olusturan OR pozitif grubunun
hedeflenmesinde kullanilabilecek yeni bitkisel
kombinasyon terapileri tanimlamayi hedefledik.
Calismamizda, Ulkemizde yaygin olarak bilinen
ve medikal amagcla kullanilan endemik bitkilerden
yararlanildi. Bu dogrultuda Centaurea calolepis
Boiss., Origanum sipyleum L. ve Phlomis lycia D.
Don bitki ekstrelerinin ponatinib ile
kombinasyonlarinin MCF-7 hicreleri lzerindeki
sitotoksik, apoptotik, anti-proliferatif ve hicre
déngusl Uzerindeki etkileri arastirildi.

GEREG ve YONTEM

Kimyasallar

Ponatinib  (#S1490) Selleckchem (Houston,
Teksas, ABD) firmasindan satin alindi. Ponatinib
final konsantrasyonu 10 mM olacak sekilde
dimetil sulfoksit ile ¢ozilerek stok solisyon
hazirlandi. Ara stoklar, deney sirasinda uygun
medyum ile seyreltilerek taze olarak hazirlandi.

Bitkilerin Toplanmasi, Ekstrelerin Elde
Edilmesi ve Fitokimyasal Analizler

Calismamizda kullanilan Centaurea calolepis
Boiss. infizyon seklinde hazirlanan su ekstresi
(CCI), Origanum sipyleum L. metanol ekstresi
(OSM) ve Phlomis lycia D. Don infiizyon seklinde
hazirlanan su ekstresi (PLi) TUBITAK 110S289
no’lu projeden saglandi (16). Bitkilerin toprak Ustu
kisimlarinin toplanmasi, ekstrelerin elde edilmesi
ve fitokimyasal analizler &nceden belirtildigi
sekilde gerceklestirildi (16). Ozetle, Asteraceae
familyasi Uyesi Centaurea calolepis Boiss.
Antalya Elmali (1100 m), Labiatae familyasi Gyesi
Origanum sipyleum L. Manisa Spil Dagi (1050 m)
ve Labiatae familyasi Uyesi Phlomis lycia D. Don
Antalya Korkuteli (550 m) bélgelerinden toplandi.
Bitki tirleri Prof. Dr. Cenk Durmuskahya (izmir
Katip Celebi Universitesi, Orman Fakiiltesi,
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Orman Mihendisligi Bélimi, izmir, Tirkiye)
tarafindan tanimlandi ve bitkilerin toplanan
ornekler Ege Universitesi Eczacilik Fakiiltesi
Farmakognozi Anabilim Dali, izmir, Tirkiye'de
saklandi. Bitki materyalleri, havada kurutulduktan
sonra ince bir toz haline getirilmistir. Metanol
ekstreleri, ¢ozucu/bitki materyali oraninin 15:1
oldugu 24°C'de 48 saat boyunca karistirilarak
maserasyon Yyoluyla hazirlandi. Su ekstreleri
%2’lik infizyon seklinde hazirlandi ve tim
ekstraksiyon c¢dzuculeri Whatman filtre kagidi
no.1'den slzlldl. Sitzintuler, 40°C'de bir déner
buharlastiricida algak basing altinda kuruyana
kadar buharlastinldi. Bakiyeler liyofilize edildi ve
analiz edilene kadar vidali kapakh siselerde -
20°C'de saklandi. Ekstrelerde bulunan sekonder
metabolitleri belirleyebilmek icin (tanen, terpenoit,
saponin, flavonoit, alkaloit, vb.) fitokimyasal
tarama testleri gerceklestirildi (16). Ekstreler final
konsantrasyonlari CCi igin 223 mg/ml, OSM igin
43,4 mg/ml ve PLI igin 105,5 mg/ml olacak
sekilde su ile sulandinidi. Hucre kaltird
calismalari 6ncesinde 0,2 um por caph filtre
kullanilarak sterilize edildi. Ara stoklar, deney
sirasinda uygun medyum ile seyreltilerek taze
olarak hazirlandi.

Hiicre Kiiltiira

Hiicre kiiltir calismalarinda, OR pozitif insan
meme kanseri modeli olarak MCF-7 hucre hatti
(Katalog No:HTB-22, ATCC, Manassas, ABD)
kullanildi. Hucreler %10 Fetal Sigir Serumu,
2mM L-glutamin, 100U/mL penisilin, 0,1 mg/mL
streptomisin  iceren RPMI-1640 medyumu
(Biological Industries, Beit-Haemek, israil) iginde
kiltiire edildi (24). Hicreler 37°C’de, %95 nem ve
%5 COy'li etiivde inklibe edildi.

Sitotoksisite Analizleri

Hucrelerin  %50’sini  6lduren (ICso) sitotoksik
dozlar gergek-zamanl hicre analiz sistemi
(RTCA-xCELLigence, Roche, Berlin, Almanya)
kullanilarak belirlendi. Sistem deneyler siiresince
her 15 dakika bir empedans kaydi gergeklestirdi.
Ponatinib ve bitki ekstrelerinin MCF-7 hiicre hatt
Uzerindeki  sitotoksik  etkilerini  belirlemek
amaciyla hicreler, 96 kuyucuklu E-plaklara g
tekrarli olarak ekildi (1><105 hlcre/kuyucuk).
inkllbasyon sonrasinda hiicreler, seyreltme
faktord 1:2 olacak sekilde ponatinib (3,13-100
uM) ve bitki ekstrelerinin (3,13—-100 pg/ml) artan
dozlan ile 72 saat slresince muamele edildi.
Sitotoksisite, “xCELLigence RTCA yazilim/’
analiz programinda sigmoidal doz-yanit egrisi ile
[Y=bottom+(top—bottom)/(1+10"[(Log|Cse-
X)xHillSlope)] hesaplandi (25).
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Kombinasyon Analizleri

MCF-7 hucreleri, 96-kuyucuklu E-plaklara 1x10°
hicre/kuyucuk olarak ekildi. Bitki ekstrelerinin
ICso degerleri dogrultusunda, ponatinib: CCi 1:10,
ponatinib:OSM  1:11, ve ponatinib:PLI 1:10
oranlarinda (uM:ug/ml) kombine edildi. Oranlar
sabit tutulacak sekilde, 2 kat artan dozlar
hicrelere 3 tekrarli olarak uygulandi. Madde
uygulanmayan kuyucuklar kontrol olarak kabul
edildi. Madde uygulamasini takiben 48 ve 72.
saatlerde, XxCELLigence RTCA sistemindeki
hucre indeksleri (Hi) kullanilarak
[Yositotoksisite=1—(Higo/Hikonro) X100]  formiiliiyle
sitotoksisite yuzdeleri hesaplandi. Ponatinib ve
bitki ekstreleri arasindaki etkilesimler, medyan
etki denklemine dayanan Calcusyn (Biosoft)
yazilimi kullanilarak analiz edildi. Her etkilenen
fraksiyonun (F,) maruz kaldigi dozlar (ED) ve bu
dozlara ait kombinasyon indeksi (Cl) ve ponatinib
doz azaltma indeksi (DRI) hesaplandi.
Kombinasyonlar, Cl degerlerine gore sinerjistik
(CI<0.9), additif (CI=0.9-1.1) ve antagonistik
(CI>1.1) olarak tanimlandi (26).

Apoptoz Analizleri

Ponatinib ile bitki ekstrelerinin
kombinasyonlarinin  apoptotik  etkileri akim
sitometride (Accuri C6, Becton Dickinson)

aragtirildi. MCF-7 hucreleri 6-kuyucuklu plaklara
5x10° hiicre/kuyucuk olacak sekilde ekildi ve 24
saat inkube edildi. Sonrasinda, hicreler 48 saat
siiresince ponatinib (5 uM), CCI (50 pg/ml), OSM
(50 pg/ml), PLi (50 pg/ml), ponatinib (5 pM) ile
CCI (50 ug/ml) kombinasyonu (p-CCi), ponatinib
(5 uyM) ile OSM (50 pg/ml) kombinasyonu (p-
OSM) ve ponatinib (5 uM) ile PLi (50 pg/ml)
kombinasyonu (p-PLi) ile muamele edildi. Madde
uygulanmayan kuyucuklar kontrol olarak kabul
edildi.

Fosfatidilserin Eksternalizasyonu ve
Membran Biitiinliigli Olgimi

Apoptotik hicrelerdeki fosfatidilserin
eksternalizasyonu ve membran bitinliga “FITC
Annexin 'V  Apoptosis Detection” Kit (BD
Pharmingen, San Diego, CA, ABD) kullanilarak
Olclldi. Deney sonunda hicreler kit protokoliine
uygun olarak Annexin V/PI ile boyanarak akim
sitometride analiz edildi (27).

Apoptotik DNA Fragmantasyonu Olgiimii

Apoptotik hlcrelerde DNA  fragmantasyonu
“‘APO-DIRECT” Kit (BD Pharmingen) kullanilarak
Olclldi. Belirtilen dozlara maruz birakilan
hicreler kit protokoline uygun olarak, %1
paraformaldehit ile fikse edildi ve %70 soguk
etanolde inkibe edildi. Yikama basamaklarindan
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sonra reaksiyon tamponu, TdT enzimi ve FITC-
dUTP igeren sollisyonda silspanse edildi.
Reaksiyonun durdurulmasi sonrasinda PI/RNase
boyama tamponunda inkiibe edilerek 3 saat
icinde akim sitometride analiz edildi (28).

Proliferasyon Analizi

MCF-7 hlcrelerinin proliferasyon hizi
karboksifloresan  diasetat slksinimid ester
(CFSE) boyama ile olclildi. MCF-7 hcreleri
deney 6ncesinde 10 yM CFSE (BD Pharmingen)
ile boyandi. CFSE ile boyanmig MCF-7 hicreleri
6-kuyucuklu plaklara 5x10° hicre/kuyucuk olacak
sekilde ekildi ve 24 saat inkibe edildi.
Sonrasinda, hiicreler 48 saat ponatinib, CCI,
OSM, PLI, p-CCi, p-OSM ve p-PLIi ile muamele
edildi. Madde uygulanmayan kuyucuklar kontrol
olarak kabul edildi. CFSE ile boyanmayan
hicreler negatif kontrol, 100 ng/ml Colcemid
(Biological Industries) ile muamele edilen
hicreler pozitif kontrol olarak kabul edildi.
Hlcreler akim sitometriyle analiz edilerek yesil
floresan yogunluguna gore hiicre proliferasyon
hizi gdsterildi (29).

Hiicre Dongiisii Analizi

Ponatinib ile bitki ekstrelerinin
kombinasyonlarinin  hiicre déngisl Uzerine
etkileri akim sitometride arastirildi. Bu amacla
MCF-7 hiicreleri 6-kuyucuklu plaklara 5x10°
hicre/kuyucuk olacak sekilde ekildi ve 24 saat
inkiibe edildi. Sonrasinda, hicreler 48 saat
ponatinib, CCi, OSM, PLI, p-CCi, p-OSM ve p-
PLi ile muamele edildi. Madde uygulanmayan
kuyucuklar kontrol olarak kabul edildi. Deney
sonunda hucreler, “Cycletest Plus DNA Reagent”
Kit (BD Pharmingen) protokoline uygun olarak
hazirlandi ve akim sitometride analiz edildi (27).

istatistiksel Analizler

Hicre hatlarindan ve kontrollerden elde ettigimiz
sonuglarin istatistiksel olarak kargilastiriimasi
“GraphPad Prism” programi ile gerceklestirildi.
Gruplar arasindaki farkhliklar tek yonli ANOVA
varyans analizi ardindan Tukey’s post-hoc analizi
yapilarak belirlendi. Anlamhhik degeri p<0,05
olarak alindi.

BULGULAR

Ponatinib ve Bitki Ekstrelerinin MCF-7
Hiicreleri Uzerindeki Sitotoksik Etkileri

Ponatinib ve bitki ekstrelerinin MCF-7 hucreleri
Uzerindeki sitotoksik etkileri gergek-zamanh
hicre analiz  sistemi  xCELLigence ile
degerlendirildi. Onceki calismamizda belirtigi
Uzere, MCF-7 hacreleri icin ponatinibin 1Cs
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dozlari 48. saatte 9,51 uM, 72. saatte 4,59 uM
olarak hesaplandi (24). Flavonoit, tanen,
antrasen igerdigi belirlenen CCI (16) ekstresinin
ICs dozu 48. saatte 59,5 pg/ml, 72. saatte 51,6
pg/ml olarak hesaplandi (Sekil-1a). Terpenoit,
flavonoit, tanen, antrasen igerdigi belirlenen OSM
(16) ekstresinin ICsy dozu 48. saatte 57 pg/ml,
72. saatte 54,2 ug/ml olarak hesaplandi (Sekil-
1b). Flavonoit, tanen, antrasen icerdigi belirlenen
PLi (16) ekstresinin ICs, dozu 48. saatte 44,2
pg/ml, 72. saatte 42,5 pg/ml olarak hesaplandi
(Sekil-1c).
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Hucre indeksi

Sekil-1. Bitki ekstrelerinin MCF-7 hiicreleri lizerindeki
sitotoksik etkileri.
(a) Centaurea calolepis Boiss. infiizyon (CCI),
(b) Origanum sipyleum metanol (OSM) ve (c)
Phlomis lycia infiizyon (PLI) ekstrelerinin artan
dozlari hucreler ile 48 veya 72 saat boyunca
kiltire edildi. Log(doz)-hiicre indeksi egrileri,
xCELLigence ile hesaplandi. Sonuglar, g
bagimsiz deneyin ortalamalaridir.
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Ponatinib ve Bitki Ekstrelerinin MCF-7
Hiicreleri Uzerindeki Kombinasyonel Etkileri

Ponatinib ve bitki ekstrelerinin MCF-7 hucreleri
Uzerindeki kombinasyonel etkileri gergcek-zamanli
hiicre analiz sistemi  xCELLigence ile
degerlendirildi ve Calcusyn yaziliminda analiz
edildi. U¢ kombinasyona ait, ponatinib ile CCi
kombinasyonu (1:10, pM:ug/ml), ponatinib ile
OSM kombinasyonu (1:11, uM:ug/ml), ve
ponatinib ile PLI kombinasyonu (1:10, uM:ug/ml),
EDsy, ED7g ve EDgy dozlari, bu dozlara ait Cl ve
ponatinib icin DRI  degerleri  Tablo-1'de
Ozetlenmistir. Analiz sonuglarina goére 48. saatte
ponatinib ile CCi kombinasyonunun EDs, dozu
additif etkiliyken, ponatinib ile OSM ve PLi
kombinasyonlarinin EDsy dozlari ihmli sinerjistik
etki sergilemekteydi (Sekil-2, Tablo-1). Yetmis iki
saat uygulamalarinda ise her kombinasyon
grubuna ait EDsy, dozlar additif etkili olarak
belirlendi. MCF-7 hiicrelerinde %50 populasyonu
hedeflemek icin gerekli ponatinib dozunun, CCIi
kombinasyonu ile 1,312 kat, OSM kombinasyonu
ile 1,319 kat ve PLi kombinasyonu ile 1,184 kat
azaldigi belirlendi (Tablo-1).

Ponatinib ve Bitki Ekstrelerinin
Kombinasyonlarinin MCF-7 Hiicreleri
Uzerindeki Apoptotik Etkileri

Daha sonra, 1hmh sinerjistik/ additif etki
gOsterdigini belirlenen kombinasyonlarin
apoptotik etkileri degerlendirildi. MCF-7

hicrelerindeki erken/ ge¢ apoptotik ve nekrotik
hicreler Annexin V/Pl boyama belirlendi. Tekli
CCi, OSM ve PLI (50 pg/ml) uygulamalarinin
MCF-7 hicrelerinde kontrole kiyasla sirasiyla
2,7, 2,3 ve 2,8 kat apoptozu indikledigi saptandi.
Ponatinib (5 uM) ile indiklenen 9,9 kat apoptoz,
50 ug/ml CCi veya PLI kombinasyonlariyla
anlamli duzeyde artmaktadir (Sekil-3).

Ayrica, MCF-7 hucrelerinde indiklenen apoptoz
DNA fragmantasyonu 6lgima ile incelendi. Tekli
CCi, OSM ve PLi (50 pg/ml) uygulamalarinin
MCF-7 hucrelerinde anlamli  dizeyde DNA
fragmantasyonuna neden olamasa da, p-CCli, p-
OSM ve p-PLi kombinasyonlarinin kontrole
kiyasla sirasiyla 16,5, 92,5 ve 8,5 kat apoptozu
indiikledigi saptandi. Ozellikle 50 pg/ml CCi ile
birlikte uygulamasi, 5 uM ponatinib ile indiklenen
apoptozu 5 kat arttirmaktadir (Sekil-4).
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Sekil-2. Ponatinib ile Centaurea calolepis Boiss. infiizyon, Origanum sipyleum metanol ve Phlomis lycia

infliizyon ekstrelerinin MCF-7 hiicreleri lizerindeki kombinasyonel etkileri. Hiicreler, 48 veya 72 saat
boyunca artan kombinasyon konsantrasyonlarinin varliginda kultirlendi. Log(doz)-etki egrileri,
xCELLigence ile elde edilen sonuglar kullanilarak Calcusyn yaziliminda hesaplandi. Sonuglar, Ug
bagimsiz deneyin ortalamalaridir. i¢ grafikler, medyan etki analizi (Calcusyn) tarafindan hesaplanan ClI-
Fa grafiklerini gostermektedir. Cl<1, Cl=1 ve CI>1 degerleri sirasi ile sinerjizm, additif ve antagonizmi
ifade eder. Cl, kombinasyon indeksi; F,, etkilenen fraksiyon.

Tablo-1. Ponatinib ve bitki ekstrelerinin MCF-7 hiicreleri Gzerindeki kombinasyonel etkileri.

Ponatinib inhibitor

(pIVT:;.IE:fmI) dozu (uM) Cl degerleri Ponatinib DRI degerleri
%50 %70 %90 %50 %70 %90 %50 %70 %90

p:CCi 48s 535 6,59 9,21 0975 0895 0822 1,312 1,316 1,322
(1:10) 72s 5,18 6,84 10,67 0,929 0,923 0,925 1,250 1,220 1,175
p:OSM 48s 532 6,95 1067 0,796 0,810 0,877 1,319 1,248 1,141
(1:11) 72s 512 717 12,28 0938 0917 0993 1,265 1,164 1,021
p:PLI 48s 592 745 10,73 0,855 0,860 0,881 1,184 1,165 1,135
(1:10) 72s 5,83 7,89 12,78 0928 0951 1,020 1,111 1,059 0,981

MCF-7 hiicreleri p:CCI (1:10, uM:pug/ml) , p:OSM (1:11, uM:pg/ml) ve p:PLI (1:10, uM:ug/ml) kombinasyonlarina 48 ve 72 saat
siiresince maruz kaldilar. inhibitér konsantrasyonlari xCELLigence ile elde edilen sonuclar kullanilarak Calcusyn yaziliminda
hesaplandi. Cl<1, CI=1 ve CI>1 degerleri sirasi ile sinerjizm, additif ve antagonizmi géstermektedir. Etkilenen %50, %70 ve %90
fraksiyonlar icin DRI degerleri, tek basina veya kombinasyon halinde kullanildiginda dozlar karsilastirilarak olgulmustar. Cl,
kombinasyon indeksi; DRI, doz azaltma indeksi; p, ponatinib; BE, bitki ekstresi.

Ponatinib ve Bitki Ekstrelerinin
Kombinasyonlarinin MCF-7 Hiuicreleri
Uzerindeki Anti-proliferatif Etkileri

CCi, OSM ve PLI tekli uygulamalarinin ve
ponatinib ile kombinasyonlarinin MCF-7 hucreleri
Uzerindeki anti-proliferatif etkileri CFSE boyama
ile akim sitometride degerlendirildi. Ponatinibin
MCEF-7 hlcre proliferasyon hizini kontrole kiyasla
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10 kat yavaslattigi belirlendi. Tekli CCi ve PLI
uygulamalari MCF-7 hicreleri Uzerinde 1ilimli
diizeyde anti-proliferatif etki sergilerken, OSM
uygulamasinin en belirgin etkiyi gdstererek
proliferasyonu 4,8 kat baskiladigi saptandi (Sekil-5).
Kombine p-CCi ve p-PLi uygulamalarinin
ponatinibin  anti-proliferatif ~ etkisini  anlamli
diizeyde arttirdi§i ortaya koyuldu (Sekil-5).
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Sekil-3. Ponatinib, CCi, OSM, PLi ve kombinasyonlarinin
MCF-7 hiicreleri lizerindeki apoptotik etkileri.
MCF-7 hiicreleri, ponatinib (5 uM), CCI (50
pg/ml), OSM (50 pg/ml), PLI (50 pg/ml) ile tekli
ve kombinasyon halinde (p-CCi, p-OSM ve p-
PLI) 48 saat siresince kiiltire edildi. Apoptoz
indUksiyonu, akim sitometri kullanilarak Annexin

V/PI  boyamasi yoluyla 6lglldi. Barlarin
Gzerindeki yildizlar *), kontrol ile
karsilastinldiginda anlamli  olan farkliliklan

goOstermektedir (**** p<0,0001). Annexin V-/PI-
fraksiyonu canli  hucreleri, Annexin V+/PI-
fraksiyonu erken apoptotik hiicreleri, Annexin
V+/PI+ fraksiyonu geg¢ apoptotik hicreleri ve
Annexin V-/PI+ fraksiyonu nekrotik hiicreleri temsil
etmektedir. Istatistiksel analizler, toplam apoptotik
hiicre sayisi kullanilarak yapildi.

Ponatinib ve Bitki Ekstrelerinin
Kombinasyonlarinin MCF-7 Hiicre Déngusi
Uzerindeki Etkileri

Hucre proliferasyonunu durdurdugunu
belirledigimiz CCI, OSM ve PLI tekli
uygulamalarinin ve ponatinib ile
kombinasyonlarinin  MCF-7 hiicre doénglsu

dizenlenmesi Uzerinde etkileri akim sitometride
degerlendirildi. Ponatinibin anlamli  duzeyde
Go/G; ve S tutulumuna neden oldugu belirlendi.
CCIi, OSM ve PLIi uygulamalari 48 saatte MCF-7
hicrelerinin G;1-S gegisini bloke etmekteydi. Anti-
proliferasyon sonuglari ile uyumlu olarak, en

belirgin  Go/G;  tutulumu OSM uygulamasi
sonrasinda gd6zlendi (Sekil-6). Kombine p-CCl ve
p-OSM uygulamalari tekli ponatinib

uygulamasindan daha yiksek dizeyde Gy/G;
birikimine neden olurken, bu birikime eslik eden S
ve G,/M fazlarinda azalmalarini indiklemistir.
Kombine p-PLI uygulamasi sonrasinda gézlenen
S birikimi ise tekli ponatinib uygulamasina gore
anlaml farklilik gdstermemektedir (Sekil-6).
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Sekil-4. Ponatinib, CCi, OSM, PLi ve kombinasyonlarinin
MCF-7 hiicrelerinde DNA fragmantasyonu
tizerine etkileri. MCF-7 hicreleri, ponatinib (5
pM), CCi (50 pg/ml), OSM (50 pg/ml), PLI (50
ug/ml) ile tekli ve kombinasyon halinde (p-CCl, p-
OSM ve p-PLI) 48 saat siiresince killtiire edildi.
DNA fragmantasyonu goézlenen apoptotik hiicre

yuzdesi, akim sitometride olculdu. Barlarin
Uzerindeki yildizlar ), kontrol ile
karsilastinldiginda anlamli  olan  farkhliklari

gostermektedir (**** p<0,0001, ns p>0,05).
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Sekil-5. Ponatinib, CCi, OSM, PLi ve kombinasyonlarinin
MCF-7 hiicre proliferasyonu lizerine etkileri.
CFSE boyamasindan sonra ponatinib (5 pM),
CCi (50 pg/ml), OSM (50 ug/ml), PLI (50 pg/ml)
ile tekli ve kombinasyon halinde (p-CCI, p-OSM
ve p-PLI) 48 saat siiresince kiiltiire edilen MCF-7
hucrelerinin proliferasyon hizlari akim sitometride
olculdu. Colcemid ile muamele edilmis hicreler
pozitif kontrol olarak ve negatif kontrol olarak
CFSE ile boyanmamis hiicreler negatif kontrol
olarak kullanildi. Barlarin Gzerindeki yildizlar (*),
kontrol ile karsilastinidiginda anlamli  olan
farkhliklari géstermektedir (**** p<0,0001).
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Sekil-6. Ponatinib, CCi, OSM, PLi ve kombinasyonlarinin
MCF-7 hicre dongisiu uUzerindeki etkileri.
MCF-7 hiicreleri, ponatinib (5 pM), CCIi (50
pg/ml), OSM (50 ug/ml), PLI (50 ug/ml) ile tekli
ve kombinasyon halinde (p-CCi, p-OSM ve p-
PLI) 48 saat siiresince Kkiiltiire edildi. Hiicre
dongusu dizenlenmesi, akim sitometri
kullanilarak DNA'nin Pl ile boyamasi yoluyla
incelendi. Hiicre dongusinin Go/G:, S ve G,/M
fazlarinda biriken hiicrelerin ylUzdesi belirlendi.

TARTISMA

Meme kanserinin gorilme sikhginin ve olim
oranlarinin yuksek seyretmesi nedeniyle (2),
hastaligin énlenmesinde kullanilabilecek veya
mevcut tedavilerin eksiklerini giderebilecek yeni
stratejilerin  tanimlanmasina  ihtiyac  vardir.
Ponatinib meme kanseri tedavisinde potansiyel
bir in vitro terapi olsa da (13, 14, 24), ponatinibin
kanser hastalarinda ciddi yan etkilere neden
olabildigi rapor edilmistir (30). Kombinasyon
terapileri, yaniti ve tolere edilebilirligi arttirmak ve
direnci azaltmak icin rasyonel stratejiler
oldugundan malignitelerde tedavi standardi
haline gelmislerdir. Bitkisel bilesiklerin ve bitki
ekstrelerinin  meme kanseri Uzerindeki anti-
kanser etkinligi yaygin olarak arastiriimaktadir
(31-33). Bitkilerden elde edilen dogal Urinler
sagkalim, bagisiklik ve yasam kalitesi lzerinde
faydali etkilere ve daha guvenli profile sahip
olabilir (34). Bu nedenle ¢alismamiz kapsaminda,
meme kanseri olgularinin blylk g¢ogunlugunu
olusturan OR pozitif grubunun hedeflenmesinde
gerekli ponatinib dozunu azaltabilecek,
fitokimyasal ajanlari iceren yeni in Vvitro
kombinasyon terapileri tanimlamayi hedefledik.

Tarkiye'de yetisen tibbi bitkilerden Centaurea
calolepis Boiss. anti-inflamatuar, antioksidan
Ozelliklere  sahiptir.  Centaurea calolepis’in
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sekonder metabolitlerinin meme kanseri dahil
bircok solid timor tipine karsi in vitro sitotoksisite
sergiledigi belirlenmistir (17). Benzer sekilde
calismamizda flavonoit, tanen, antrasen igerigine
sahip Centaurea calolepis inflizyon ekstresinin
MCF-7 meme kanseri hiicrelerinde doz ve zaman
bagimh olarak sitotoksik etkiye sahip oldugu

belirlendi. Ayrica hilcre dongisinin G;-S
gecisini  belirgin seviyede blokladidi, anti-
proliferatif ve apoptotik etki sergiledigi ortaya
koyuldu. Calismamiz Centaurea calolepis

bitkisinin apoptotik ve anti-proliferatif etkinliginin
degerlendirildigi ilk arastirma olma niteligindedir.
Bununla birlikte, Centaurea cinsine ait farkli
bitkilerle yapilan in vitro calismalar
bulunmaktadir. Meme kanseri hicrelerinde
Centaurea bruguierana ekstresinin apoptoza ve
G, hiicre doéngusu tutulumuna neden oldugu (35),
Centaurea cyanus ekstresinin apoptoza ve subG;
ve G; hiicre déngusu tutulumuna neden oldugu
gOsterilmistir  (36). Ayrica  g¢alismamizda,
Centaurea calolepis su ekstresi uygulamasinin
meme kanseri hiicre popllasyonununun %50’sini
hedeflemek igin gerekli ponatinib dozunu azalttigi
(1,3 Kkat) belirlendi. Ponatinib tedavisinin yan
etkilerinin ~ (30)  giderilmesinde  uygulanan
ponatinib dozunun azaltmasinin dnemi buyuktir.
Ponatinib ile kombinasyon halinde Centaurea

calolepis  ekstresi  uygulanan  hucrelerde,
ponatinib ile indiklenen apoptozun, anti-
proliferasyonun ve Gy/G; hiicre donglsu

tutulumunun oldukga belirgin dizeyde yukseldigi
de ortaya koyuldu. Centaurea albonitens
ekstresinin kombinasyonel anti-kanser etkinliginin
arastinldigi bir galismada (37), farkli I6semi hiicre

modellerinde vinkristinin kemoterapdtik
duyarlihgini artirdigi belirlenmistir. Bizim
sonuglarimizdan  farklh  olarak, Centaurea

albonitens ekstresinin vinkristin aracili apoptozu
hicre déngusu duraklamasina neden olmadan
arttirdid1 rapor edilmistir.

Bati Anadolu’ya endemik Origanum sipyleum L.
bitkisi anti-inflamatuar, antioksidan ozelliklere
sahiptir. Origanum sipyleum bitkisinin kolon
kanserinde anti-proliferatif etkinlik sergiledigi
ortaya koyulmustur (21). Calismamizda terpenoit,
flavonoit, tanen, antrasen icerigine sahip
Origanum sipyleum metanol ekstresinin MCF-7
meme kanseri hdcrelerinde doz ve zaman
bagiml olarak sitotoksik etkiye sahip oldugu
belirlendi. Sitotoksik etkilerine ek olarak, ihml
seviyede apoptozu induikledigi, belirgin olarak
proliferasyonu baskiladigi ve ponatinibden daha
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gucli dizeyde Gy/G; hicre dénglsu tutulumuna
neden oldugu ortaya koyuldu. Literatirde
Origanum cinsine ait farkh tirlerle yapilan meme
kanseri in vitro calismalar da mevcuttur.
Origanum majorana etanol ekstresinin meme
kanseri hucrelerinde apoptozu indiklemesinin
yaninda disuk dozlarda hiicre déngisuni G,/M
fazinda durdururken ylksek dozlarda sub-Gg
birikimine neden oldugu bildiriimistir (38). Yine
bizim sonuglarimizla paralel olarak, Origanum
acutidens ekstresinin meme kanserinde apoptozu
indikledigi (39), liyofilize Origanum vulgare
meme kanserinde apoptozu indukledigi ve sub-
Go/G; birikimine neden oldugu rapor edilmistir
(40). Ayrica Origanum sipyleum uygulamasinin
ponatinibin etkinligi Uzerindeki etkilerini
arastirdigimizda, MCF-7 hticre populasyonunun
%50’sini hedeflemek i¢in gerekli ponatinib
dozunu azalttigi (1,3 kat) belirlendi. Origanum
sipyleum kombinasyonu araciligiyla gerekli
ponatinib dozunun azalmasi, ponatinib
tedavisinin yan etkilerinin azaltiimasina katkisi
olacaktir. Origanum vulgare etanol ekstresinin
kolon kanseri hiicrelerinde 5-Florourasil aracili
apoptozu arttirdigi ortaya koyulmustur (41).
Origanum sipyleum ekstresinin ponatinib ile
indiklenen Gy/G; tutulumunu guglendirdigi ancak
ponatinibin indlkledigi apoptozu arttirmadigi
belirlendi. Sonuglarimiz, Origanum sipyleum
MCF-7 meme kanseri hiicreleri tzerindeki anti-
kanser Ozelligini sitostatik etkilerle gosteriyor
olabilecegini géristni desteklemektedir.

Flavonoit, tanen ve antrasen yapisinda bilesikler
icerdigi belirlenen Phlomis lycia D. Don inflizyon
ekstresinin, calisma  kapsamindaki  diger
ekstrelere kiyasla MCF-7 meme kanseri hlcreleri
Uzerinde daha ylksek sitotoksik etkiye sahip
oldugu belirlendi.  Calismamiz  Turkiye'de
kullanilan tibbi bitkilerden biri olan Phlomis lycia
tirinun anti-kanser etkinliginin arastirildigi ilk
calismadir. Bununla beraber literatlirde Phlomis
cinsine ait farkh turlerle yapilan meme kanseri in
vitro calismalar da mevcuttur. Stojkovi¢ ve ark.
tarafindan yapilan ¢alismada Phlomis fruticosa L.
metanol ekstresinin MCF-7 hicrelerinde zayif
anti-kanser etki (ICso: 454 pg/ml) sergiledigi
ortaya koyulmustur (42). Sitotoksisite
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sonuglarimiz tlrler arasindaki farkhhdi ortaya
koyar nitelikte olup, c¢alismamizda MCF-7
hicrelerinde Phlomis lycia inflizyon ekstresi
yuksek sitotoksik etkinlige sahip olarak 1Cs, dozu
42,5 ug/ml olarak belirlenmistir. Yarmolinsky ve
ark. yaptiklari calismada, Phlomis viscosa etanol
ekstresinin MCF-7 hucre canliligini
doksorubisinden bile daha belirgin seviyede
azalttigini ortaya koyarak, gugli anti-kanser
etkinlige sahip oldugunu belirtmiglerdir (43). Bu
bilgiyle uyumlu olarak ¢alismamizda da, Phlomis
lycia ekstresinin MCF-7 hiicre dongusinin G;-S

gecisini  belirgin seviyede blokladidi, anti-
proliferatif ve apoptotik etki sergiledigi ortaya
koyuldu. Phlomis cinsi bitkilerden Phlomis

leucophracta ile prostat kanserinde anti-kanser
kombinasyon c¢alismasi gergeklestiriimis ve
Phlomis leucophracta ekstresinin paklitaksel ile
kombinasyonunun sinerjistik etkiye sahip oldugu
belirlenmistir (25). Benzer sekilde ¢alismamizda,
Phlomis Lycia, ponatinib ile kombine
uygulamasinda, ponatinibin apoptotik etkisini en
yiuksek seviyede arttiran bitki ekstresi olarak

belirlendi. Buna ek olarak ponatinibin anti-
proliferatif ~etkisini de guglendirdigi ortaya
koyuldu.
SONUGC
Ponatinib ile Centaurea calolepis Boiss.,

Origanum sipyleum L. ve Phlomis lycia D. Don
bitki ekstrelerinin kombinasyonlari, in vitro
apoptozun  induklenmesi,  proliferasyonunun
baskilanmasi ve hicre dongustnin bloklanmasi
ile MCF-7 OR pozitf meme kanseri hiicre
modelinde  anti-kanser aktivitesi  sergiledi.
Belirlenen ylksek anti-kanser etkilerinin 1s1ginda,
Tirkiye'de yetisen bu endemik bitki ekstrelerinin
meme kanseri hastalarinin tedavisinde potansiyel
strateji temsil edebilecegi géristundeyiz.

Aciklamalar

Calismaya ait proje butce destegi bulunmaktadir.
Calismada kullanilan bitki ekstreleri TUBITAK
110S289 no’lu projeden saglanmistir.

Cikar gatismasi: Yazarlar bu makale igin ¢ikar
catismasi olmadigini beyan etmiglerdir.
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Fuchs heterokromik iridosiklit hastalarinda kornea biyomekanigi ve kornea
degerlendirilmesi

Corneal biomechanics and cornea assessment in Fuchs heterochromic iridocyclitis
patients

Semir Yarimada Cumali Degirmenci Melis Palamar

Suzan Gulven Yilmaz Halil Ates

Ege Universitesi Géz Hastaliklari Anabilim Dali, izmir, Tiirkiye

oz

Amag: Bu calismanin amaci Fuchs heterokromik iridosiklit (FHI) tanili gézler ile saghkli diger gézlerin
kornealarinin ve kornea biyomekanik 6zelliklerinin karsilastiriimasidir.

Gereg ve Yontem: Fuchs heterokromik iridosiklit tanili 14 g6z (Grup 1) ve saglikh diger goézler (Grup
2) calismaya dahil edildi. Tum hastalara detayli bir oftalmolojik bakiyi takiben Ocular Response
Analyzer korneal biyomekanik 6zellikler ve spekiler mikroskobi ile santral korneal kalinlik (SKK),
korneal endotelyal hicre dansitesi (KEHD) degerlendirildi.

Bulgular: En iyi dizeltiimis gorme keskinligi ve intraokuler basing istatistiksel olarak benzerdi (p
degerleri sirasiyla 0,077 ve 0,557). Korneal biyomekanik parametreleri olan korneal histerezis, korneal
resiztans faktér, IOPcc ve IOPg degerleri her iki grupta istatistiksel olarak benzerdi (p degerleri
sirasiyla; 0,521, 0,817, 0,980 ve 0,980 idi). Ortalama santral korneal kalinlik Grup 1’de 555,57+42,95
(467-626) mikron ve Grup 2'de 556,5+37,04 (480-623) mikron olarak saptandi (p=0,959). Ortalama
korneal endotel hucre dansitesi Grup 1’de 2313+420,22 (1271-2717) ve Grup 2'de 2404,42+326,75
(1566-2834) hiicre/mm2 saptandi (p=0,626).

Sonug: Saglikh gozler ile Fuchs Heterokromik iridosiklit tanili gdzler karsilastirildiginda kornea
biyomekanik parametreleri ve korneal endotel hiicre dansitesi arasinda anlaml fark saptanmamistir.
Bu sonuglar literatirdeki birgok calisma ile c¢elismekte olup daha genis vaka serileri ile yeni
calismalara ihtiyac vardir.

Anahtar Sozcukler: Fuchs, kornea, uveit.

ABSTRACT

Aim: To evaluate cornea and corneal biomechanical properties of patients with Fuchs heterochromic
iridocylitis.

Materials and Methods: Fourteen FHI positive eyes (Group 1) and the contralateral healthy eyes
(Group 2) were included. All patients underwent a detailed ophthalmic examination was performed.
Also, Ocular Response Analyzer was used to detect corneal biomechanical properties, and specular
microscopic evaluation for corneal endothelial cells count was performed.

Results: The mean best corrected visual acuity and intraocular pressure were statistically similar. (p
values were 0.077 and 0.557, respectively). Corneal biomechanical properties including corneal
hysteresis, corneal resistance factor, IOPcc and IOPg were not statistically significant. (p values were
0.521, 0.817, 0.980 and 0.980, respectively).
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Mean central corneal thickness in Group 1 and 2 were 555.57+42.95 (467-626), 556.5+37.04 (480-
623) micrometer, respectively. The difference was not statistically significant (p=0.959). Mean corneal
endothelial cell density of Group 1 and Group 2 were 23131420.22 (1271-2717) and 2404.42+326.75
(1566-2834) cellsimm2, respectively. The difference was not statistically significant (p=0.626).
Conclusion: Conflicting with the literature, no differences were detected in corneal biomechanical
properties, central corneal thickness and corneal endothelial cell density in Fuchs Heterochromic
Iridocyclitis positive eyes. However, more studies with increasing number of patients are still needed.

Keywords: Cornea, Fuchs, uveitis.

GiRiS

Fuchs Heterokromik iridosiklit (FHI), uveitlerin
%2-3’Unden sorumlu, disuk dereceli 6n segment
inflamasyonu ile seyreden kronik bir patolojidir.
Yasamin 3. ve 4. dekadinda daha sik goralir.
Her iki cinsiyette esit oranlarda gériilen FHI, %90
oraninda tek tarafli seyretmektedir. Hastalar
genellikle asemptomatik olup hastalik rutin g6z
muayeneleri sirasinda saptanmaktadir.
Semptomatik olan hastalarda en ¢ok gorilen
sikayetler ugusma ve bulanik gbrmedir.
Biyomikroskop ile yapilan muayenede kornea
endotelinde klgik, beyaz, yildiz seklinde ve
homojen dagilim gdsteren keratik presipitatlar
izlenmektedir (1).

FHi hastalari genellikle tedavi gerektirmeyen én
Uveit ile karakterize olmakla birlikte hastalarda
goérmeyi tehdit eden katarakt, glokom gibi
komplikasyonlar  gérulebilmektedir.  Katarakt
sikhdini %52-70,2 arasinda bildiren calismalar
mevcuttur (2, 3).

Glokom bu hasta grubunda %6,5-59 gibi farkl
oranlarda saptanir ve tipik olarak tibbi tedaviye

direncli  olup  genellikle  cerrahi  girisim
gerektirmektedir (4).
Ocular response analyzer (ORA), kornea

biyomekanik parametrelerini ve g6z igi basincini
(GIB) olgebilen bir cihazdir (5). ORA, korneaya
uygulanan hava basincina karsi korneanin
vermis oldugu cevap degerlendirilerek
calismaktadir. ORA ile alinan olglimler
sonucunda 4 parametre elde edilir. Korneal
histerezis (KH), korneanin mekanik
deformasyona karsi gosterdigi cevaptir ve
korneanin viskoelastik &zelligini yansitmaktadir
(6). Korneal rezistans faktér (KRF), korneanin
sertligini yansitan bir parametredir ve korneal
direncin bir gdstergesidir (7). Korneal kompanze
edilmis g6z i¢i basinci (IOPcc), gz i¢i basincina
yansiyan korneal etkinin matematiksel olarak
ortadan kaldirildigi bir parametre iken son olarak
Goldmann duzeltiimis goézi¢i basinci (IOPg),
ortalama g6z i¢i basincini géstermektedir. ORA,
keratokonus, pterjiyum gibi patolojilerde ve
keratokonus tedavisinde kullanilan penetran
keratoplasti ve kollajen cross-linking sonrasindaki
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korneal biyomekanik 6zelliklerdeki
degerlendirmek icin de
yontemdir (8-11).

Spekiler mikroskopi ise santral kornea kalinhgi,
kornea endotel hiicre sayisi, hicrelerin sekil ve
blyukliguni degerlendiren standart bir

degisimi
kullanilabilen  bir

goruntileme ybntemidir. Kornea endotelini
etkileyebilen durumlarda (katarakt cerrahisi,
kornea distrofileri, 6n segmenti ilgilendiren

inflamatuar patolojiler gibi) hastalarin izleminde
onemli bir yere sahiptir (12).

Bu c¢alismanin amaci, FHi olan gbzlerde
meydana gelen kornea biyomekanik
parametrelerinin ORA yardimiyla

degerlendiriimesi, spekuller mikroskopi ile alinmis
santral kornea kalinhginin ve kornea endotel
hlcre sayisinin arastiriimasidir.

GEREG ve YONTEM

Universitemiz Uvea Birimi'ne basvuran ve FHI
tanisi konulan hastalarin dosyalari retrospektif
olarak tarandi. Hastalarin klinik olarak aktif
olmayan ddénemlerinin tibbi kayitlar incelendi.
Saptanan 14 FHi hastasinin hasta gézleri Grup
1, saghkl karsi goézleri ise Grup 2 olarak
gruplandirildi. Gruplarin en iyi duzeltiimis gérme
keskinligi  (EIDGK), Goldmann aplanasyon
tonometresi ile dlgcllen gdz ici basinci degerleri,
on ve arka segment muayene bulgulari
kaydedildi. Ayrica ORA (Reichert Ophthalmic
Instruments, Depew, NY, USA) cihazi yardimiyla
alinmis olan CH, CRF, I0Pcc, I0Pg degerleri ve
spekiler mikroskopi (NIDEK CEM-530, NIDEK
CO., LTD, Japonya) yardimiyla elde edilmis olan
santral kornea kalinhdi (SKK) ve endotel hicre
sayi 6lcimleri degerlendirmeye alindi.

Ege Universitesi Tibbi Arastirmalar  Etik
Kurulu'ndan 15.05.2019 tarihinde 19-5.1T/63
numarall onay alindi ve hastalardan onam formu
alindi. Calismamiz Helsinki Bildirgesi'ne uygun
sekilde yuratalda.

istatistiksel analiz IBM SPSS 20 paket programi
kullanilarak yapildi. Gruplar arasi karsilastirmalar
icin Mann Whitney U testi kullanildi, demografik
veriler Ki-Kare testi ile karsilastinildi. P degeri
<0,05 anlamli olarak kabul edildi.
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Tablo-1. Calismaya dahil edilen hastalarin demografik verileri.

Grup 1

Grup 2

(ortalama £ SD (min-maks) (ortalama £ SD (min-maks) P degeri
Yas 42,35 + 10,07 (24-57) 42,35 + 10,07 (24-57)
Cinsiyet n (%)
Kadin 6 (%42,8) 6 (%42,8)
Erkek 8 (%57,2) 8 (%57,2)
Taraf n (%)
Sag 5 (%35,7) 6 (%42,8)
Sol 9 (%64,3) 8 (%57,2)
EiDGK
(LogMAR) 0,18 £ 0,21 (0-0,7) 0,07 £ 0,18 (0-0,7) 0,077
GiB
(mmHg) 14,57 + 3,17 (12- 21) 14 + 2,80 (10-19) 0,557
Lens
Psddofaki (katarakt
cerrahisi olmus) 8 0 _
Kristalin lens (katarakt 6 14 p=0,001
cerrahisi olmamig)
EIDGK: En iyi diizeltiimis gérme keskinligi, GIB: Goz igi basinci.
Tablo-2. Gruplardan elde edilen veriler.
Grup 1 Grup 2 P degeri
(ortalama £ SD (min-maks)) (ortalama £ SD (min-maks)) 9
CH (mmHg) 9,71 £ 3,93 (3,4-20,1) 10,26 + 2,30 (7,7-14,9) 0,521
CRF (mmHg) 10,24 + 3,25 (5,3-19,1) 10,40 £ 2,29 (7,8-15) 0,817
IOPg 16,93 + 7,96 (7,1-40,2) 15,86 + 4,16 (8,5-26,4) 0,980
(mmHg)
IOPcc
17,96 £ 9,40 (6,9 — 44,9) 16,43 £ 4,42 (9,1- 27,8) 0,980
(mmHg)
SKK (mikron) 555,57 + 42,95 (467-626) 556,5 + 37,04 (480-623) 0,959
SE:;’I‘:E" hucre 2313 £ 420,22 240442 + 326,75 0.626
(hiicre/mm?) (1271-2717) (1566-2834)

CH: Korneal histerezis, |IOPcc: Korneal kompanze edilmis goz i¢i basinci, IOPg: Goldmann ile dogrulanmis gz ici basinci, CRF:

Kornea rezistans faktorii, SKK: Santral korneal kalinlik.

BULGULAR

Calismaya dahil edilen hastalarin ortalama
yaslari 42,35 £ 10,07 (24-57) olarak tespit edild.i.
Grup 1'de ortalama EIDGK (LogMAR) 0,18 %
0,21 (0-0,7), Grup 2’de 0,07 + 0,18 (0-0,7) idi
(p=0,077). Grup 1’de tim go6zlerde (%100) diffliz
yildiz sekilli keratik presipitatlar, yedi (%50)
hastada ucusma, iki (%14,2) hastada cerrahi ile
(bir hastaya trabekulektomi, bir hastaya Ex-Press
tip implantasyonu) tedavi edilmis glokom
saptandi. Grup 1’de GIB 14,57 = 3,17 (12- 21)
mmHg, Grup 2'de 14 + 2,80 (10-19) mmHg olarak
dlgldi. GIB agisindan gruplar arasindaki fark
anlaml degildi (p=0,557). Grup 1'de yer alan sekiz
g6z psodofakik, alti géz fakik iken Grup 2'de yer
alan tim goézler fakik idi (p=0,001) (Tablo-1).
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Her iki grup gdzde de anlamh arka segment
patolojisi saptanmadi. Gruplar arasinda KH, KRF,
IOPcc, IOPg, SKK, ortalama endotel hiicre sayilari
acisindan anlamli fark gérulmedi (Tablo-2).

TARTISMA

FHI, kronik ve siklikla tek tarafli seyreden diisiik
dereceli bir 6n segment inflamasyonudur.
Katarakt, glokom ve kistoid makula 6demi gibi
gormeyi tehdit edebilen komplikasyonlara neden
olabilmektedir. Bu calismada FHi hastalarinda
kornea ve korneal biyomekanik Ozellikler
degerlendirilmis ve elde edilen sonuglarin karsi
saglikl gbzlerden farklh olmadigi gosterilmistir.

Uveit gibi 6n segment inflamasyonuna neden
olan durumlar korneada ve akdéz himdrde yapisal
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ve fonksiyonel degisiklikler meydana
getirebilmektedir. Mocan ve arkadaslari yaptiklari
bir ¢alisma ile FHi hastalarinda endotel hiicre
dansitesinde azalma oldugunu gdézlemlemislerdir
(13). Alanko ve arkadaglari da benzer sekilde,
FHI hastalarinda endotel hiicre dansitesinde
kontrol grubuna oranla %4,9 oraninda azalma
saptamiglardir (14). Szepessy ve arkadaslarinin
15 hastanin 30 g6zinG dahil ettikleri galismada
ise FHi olan goézlerde endotel hiicre sayisi ve

yani sira SKK'nin daha dustik oldugunu
bildirmiglerdir (15). Sen ve arkadaslarinin
yaptiklari galismada da, FHi olan gézlerin

SKK’larinin diger gdzler ile karsilastirildiginda
istatistiksel olarak anlamli sekilde daha ince
oldugunu  bildirmislerdir  (16). Ozdal ve
arkadaslarinin, 51 hasta Uzerinde yaptiklari bir
galismada ise FHIi olan gozlerde, yaslari uyumlu
kontrol grubu ile Kkarsilastirildiginda SKK'da
istatistiksel olarak anlamh bir fark tespit
edilmemistir (17). Bu g¢alismada ise SKK ve
kornea endotel sayisinin FHi olan gézlerde
saghkli karsi gozlere gbre sayisal olarak daha
disuUk oldugu ancak bu farkin istatistiksel olarak
anlamh olmadigi izlenmistir. Bu sonu¢ hasta
sayisinin az olmasi ile iligkilendirildi.

FHi, sekonder glokoma neden olabilen bir
patolojidir. Bu nedenle hastalarin takibinde erken
glokom tanisi gérsel prognoz agisindan énem arz
etmektedir (18). Bu konuda yapilan calismalar
degerlendirildiginde FHi hastalarinda glokom

sikligr  %6,5-59 gibi genis bir yelpazede
gérulmekte iken bu hastalarda genellikle
trabekllektomi gibi cerrahi girisim ihtiyaci

goérulmektedir (4, 17, 19, 20). Bu calismada da
literatir ile uyumlu olacak sekilde glokom sikligi
%14,2 olarak saptanmis ve tum hastalara cerrahi
girisim ihtiyaci dogmustur.

FHI gibi én segment inflamasyonuna neden
olabilen patolojilerin kornea biyomekaniginde
nasil bir degisim gerceklestirdigi konusunda tam
bir uzlagi saglanamamigtir. Cankaya ve

Kaynaklar

arkadaslarinin yapmis oldugu okiler Behget
hastaligi olan goézler ile saglikh gdzlerin
karsilastinldigi  calismada, KRF ve |10Pg
seviyeleri aktif okiler Behget'i olan gozlerde daha
yuksek bulunmakla birlikte, KH ve I10Pcc
degerlerinde istatistiksel olarak anlamli bir fark
saptanmamistir (21). Turan ve arkadaslarinin
yaptigi bir galismada, rekirren anterior Gveitli
olgularda KH ve KRF’de istatistiksel olarak
anlamli dusuklik saptanmigtir. Bu degisikliklerin
kronik inflamasyonun kornea elastisitesinde
azalma meydana getirmesi sonucu olarak
gelistigi disUnUlmustir (22). Ancak, Sen ve
arkadaglarinin 38 FHI'li géz ile 42 saghkl gézi
karsilastirdiklari g¢alismada, KH, KRF ve I0Pg
degerleri FHI hastalarinda saglikh gézlere gére
distk saptanmigtir. IOPcc degerlerinde ise
istatistiksel olarak anlamli bir fark saptanmamistir
(p = 0,231) (16). Bu calismada ise FHi'ye sahip
gozler ile saglikh karsi gozler karsilastirildiginda
kornea biyomekanik parametrelerinin higbirinde
farkhlik  izZlenmemistir.  Calismaya  alinan
hastalarin hepsinde gbz igi basinglari, cerrahi
yontemler ve gesitli topikal damlalar ile kontrol
altina alinmigti. Bu nedenle goézler arasinda
anlamli fark olusmadigi distniimektedir.

SONUG

Fuchs Heterokromik Iridosiklitli gézler ile ayni
kisinin saghkli diger gbéziu karsilastirildiginda
kornea biyomekanik parametreleri olan KRF, KH,
IOPg, IOPg ile SKK ve kornea endotel hicre
sayisinda anlamli fark saptanmamistir. Bu
sonuglar literatirdeki  bircok calisma ile
celismekte olup, inaktif hastaliyi ve kontrol altina
alinmis g6z i¢i olan hastalardan olusan daha
genis vaka serileri ile yeni calismalara ihtiyag
vardir.

Cikar catismasi: Yazarlar arasinda

catismasi yoktur.
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Hepatit-B virus iligkili hepatoselliiler karsinomda tiimoral glipikan 3 mRNA
seviyesinin diagnostik ve prognostik biyobelirte¢ olabilme potansiyelinin
entegratif transkriptomik meta-analiz ve biyoinformatik ile degerlendirilmesi
Evaluation of tumoral glypican 3 mRNA level as a diagnostic and prognostic
biomarker for hepatitis-b virus-associated hepatocellular carcinoma by an
integrative transcriptomic meta-analysis and bioinformatics

Sevcan Atay

Ege Universitesi Tip Fakiiltesi Tibbi Biyokimya Anabilim Dali, izmir, Tirkiye

oz

Amagc: Bu ¢alismanin amaci HBV-iligkili hepatoselliler kansinom hastalarinda timoéral GPC3 mRNA
seviyesinin diagnostik ve prognostik biyobelirte¢ olabilme potansiyelinin dederlendiriimesidir.

Gere¢ ve Yontem: Eslenik timor icermeyen karaciger dokularina goére HBV-iligkili HCC tumor
dokularinda GPC3 mRNA ekspresyonu entegratif transkriptomik meta-analiz yontemi ile belirlendi.
Sonuglar farkli bir hasta kohortunda valide edildi ve GPC3 mRNA seviyesi ile klinik degiskenler
arasindaki iliski degerlendirildi.

Bulgular: Meta-analize 4 farkli veri setinden (GSE19665;GSE84402;GSE121248;GSES55092) HBV-
iliskili hepatoselliler karsinom dokulari (n=61) ile eslenik timor icermeyen dokulara (n=61) ait
transkriptomik veriler dahil edildi. GPC3 mRNA seviyesi'nin eslenik dokulara gbére timérde daha
yuksek oldugu bulundu (kat degisimi=12,88; p=0; FDR=0). Sonuglar GSE14520 veri setinde (HBV-
iligkili HCC timdr (n)=203;eslenik non-timdral doku (n)=203) valide edildi (log-kat degisimi= 4,82;
adj.p=1, 43 E-79). ROC analizi sonucunda GPC3 mRNA seviyesinin tumodr dokularini tGmor
icermeyen egslenik karaciger dokularindan yiksek spesifite ve sensitivite ile ayirabildidi bulundu
(n=203;AUC=0,9108;%95CI=0,08792-0,9424;p<0,0001). Tumoéral GPC3 mRNA seviyesi ile hastalarda
genel sagkalim (HR (logrank)= 0,81; %95CI=0,5223-1,2771; p= 0,3663), 3 yIl icinde rekurrans geligimi
(p=0.5793) ya da erken (<1 yil) ve ge¢ rekurrans (>3 yil) (p= 0.9950) arasinda bir iligki bulunmadi.
Cok-degiskenli Cox orantili tehlikeler regresyon analizleri sonucunda da GPC3 mRNA seviyesi ile
genel sagkalim arasinda bir iliski bulunmadi. Yiuksek GPC3 mRNA seviyesi yuksek serum AFP
seviyesi, kliglik timor boyutu ve aktif viral replikasyon ile iliskili bulundu. GPC3 mRNA seviyesi CLIP
evre 0’a gore evre 1’de daha yuksekti, fakat TNM ve BCLC evreleme arasinda iligki yoktu.

Sonug: Calisma sonuclari HBV-iligkili HCC ve yakin timér icermeyen karaciger doku ayriminda
GPC3 mRNA seviyesinin yluksek spesifite ve sensitivite ile is gorebilecek bir diagnostik biyobelirteg
olma potansiyelinin oldukg¢a ylksek, fakat prognostik bir biyobelirte¢ olabilme potansiyelinin digik
oldugunu énermektedir.

Anahtar Sozciikler: Hepatit B virlisui, hepatosellller karsinom, glipikan 3, GPC3, biyobelirteg.

ABSTRACT

Aim: The aim of this study is to evaluate the potential of GPC3 mRNA level as a diagnostic and
prognostic biomarker for HBV-associated HCC.

Materials and Methods: GPC3 mRNA expression in HBV-associated HCC tumor tissues compared
to matched adjacent tissues was evaluated by integrative transcriptomic meta-analysis. The results
were validated in a different patient cohort and the possible associations between GPC3 mRNA level
and the clinical variables were evaluated.
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Results: Transcriptomic data of HBV-associated HCC tissues (n=61) and matched adjacent tissues
(n=61) from four datasets (GSE19665;GSE84402;GSE121248;GSE55092) were included in the meta-
analysis. GPC3 mRNA level was found to be higher in tumors than adjacent tissues (fold
change=12.88; p= 0;FDR=0). The result was validated in GSE14520, (HBV-associated HCC(n)=203;
matched adjacent tissue(n)=203), (log-fold-change= 4.82; adj.p=1.43E-79). It was found that GPC3
MRNA level could distinguish HCC from adjacent tissues with high specificity and sensitivity
(AUC=0.9108;95%CI=0.08792-0.9424;p<0.0001). There was no association between tumoral GPC3
mRNA level and overall survival (HR (logrank)=0.81;95%CI=0.5223-1.2771;p=0.3663), recurrence
within 3 years (p=0.5793), and early, or late recurrence (p= 0.9950). Multivariate Cox proportional
hazards regression analyzes also found no association between GPC3 mRNA level and overall
survival. High GPC3 mRNA level was associated with high serum AFP level, small tumor size and
active viral replication. GPC3 mRNA level was higher at stage 1 than CLIP stage 0 but showed no
association with TNM and BCLC staging.

Conclusion: The results of the study suggest that the GPC3 mRNA level has the potential to be a
diagnostic biomarker that can work with high specificity and sensitivity in differentiating between HBV-
associated HCC and adjacent tissues. However, its potential to be a prognostic biomarker is low.

Keywords: Hepatitis B virus, hepatocellular carcinoma, glypican 3, GPC3, biomarker.
GiRiS

Hepatoseliler karsinom (HCC), karaciger
timorlerinin %90'in1 olusturur ve diinya ¢apinda

kiyasla kantitatif ve daha hassas sonug
verebilmeleri agisindan avantajli ydntemlerdir. Bu
calismada, kamusal veri bankalarindan elde

kansere bagli 6limlerin dordincli &énde gelen
nedenidir (1). Cogu durumda, hastaligin ileri
evrelerde teshis edilmesi, hastalarin tedavi
seceneklerinden elde edecegi faydayi sinirlayan
ve hastalarin hayatta kalma oranlarini énemli
Olgclide azaltan bir faktérdir (1). Hepatit B (HBV)
hastalarinda enfekte hepatositlerden virGsiln
intrahepatik kovalent olarak kapall dairesel
DNA'sInin antiviral tedavi ile elimine
edilememesi, bu hastalarda tedavi sonrasinda
siroza ve HCC’ye progresyon goézlenebilmesine
sebep olabilmektedir (2, 3). Bu sebeple, HBV
hastalarinda HCC gelisiminin dizenli takibinin
gerceklestirilebilmesi icin glvenilir erken tani
biyobelirteglerine ihtiya¢ bulunmaktadir.

Glypican 3 (GPC3) Kklinikte immuinhistokimya
(IHC) yontemi pozitif boyamasinin HCC tanisina
yardimci oldugu bilinen bir biyobelirtectir (4).
Karaciger biyopsilerinin IHC ile degerlendiriimesi
karaciger hastaliklarinin  degerlendiriimesinde
altin standart olarak kabul edilse de, GPC3

imminreaktivitesinin ~ fokal  olabilecegi  ve
hepatoselliler karsinomun olduk¢ca ylksek
intratimoral  heterojeniteye  sahip  olmasi

nedeniyle biyopsi drneklerinde negatif boyamanin
HCC diagnozunu dislayamayacagdi belirtilmistir
(5). Kronik hepatit B yonetimi icin daha hassas ve
glvenilir biyobelirte¢ analizlerine duyulan ihtiyag
devam etmektedir.

Mesajci  RNA  seviyesinde  gerceklestirilen
molekuler analizler histopatolojik incelemeye
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edilen transkriptomik ve Klinik veriler kullanilarak
hepatit B virisu iligkili hepatoselliler karsinom
hastalarinda timoéral GPC3 mRNA seviyesinin
diagnostik ve prognostik biyobelirte¢ olabilme
potansiyeli literatirde ilk kez degerlendirilmistir.

GEREG ve YONTEM

Gene Expression Omnibus Veri Kiimelerinin
Se¢imi

Bu galismada NCBI Gene Expression Omnibus
(GEO) veri bankasinda depolanan transkriptomik
veriler kullaniimistir. NCBI Gene Expression
Omnibus  (GEO), hepatoselliler karsinom
dokularina ait transkriptomik verileri igeren veri
setleri agisindan taranmistir. inkliizyon kriterleri;
i) insan kaynakl hepatoselliler karsinom timaor
dokulari ve bu dokulara eslenik komsu timor
icermeyen karaciger dokulari, ii) hastaligin
etiyolojisin hepatit B virlis enfeksiyonu oldugu
kesin olarak belirtiimis drnekler, iii) kullanilan
arraylerin standart platformlara ait olmasi ve iv)
mikroarraylerin tek kanalll olmasi olarak
belirlenmistir.

Ham Verilerin On Iiglemesi ve Array Kalite
Kontrolii

Calisma grubuna dahil edilecek olan veri
kiimelerine ait ham transkriptomik verileri igeren
sinyal yodunlugu dosyalari indirilmigtir. Her bir
veri setine ait ham veriler GEAP (Gene
Expression Analysis Platform Versiyon 0.4.0)
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yaziimina yudklenerek  Affymetrix
algoritmasi ile normalize edilmistir.

RMA normalize log2 sinyal yodunluklarini iceren
normalize gen ekspresyon matriks dosyalari
ExAtlas yazilimi kullanilarak Exatlas klavuzuna
uygun olarak ve énceden bildirdigim sekilde veri
kalitesi dederlendirmesine tabi tutulmustur (6, 7).

Expresso

GPC3 Gen Ekspresyon Seviyelerinin
Entegratif Transkriptomik Meta-Analiz ile
Degerlendirilmesi

GPC3 mRNA seviyesinin HBV ligkili HCC
dokularinda eslenik timér icermeyen karaciger
dokularina  gére  degerlendirilebilmesi  igin
entegratif transkriptomik meta-analiz  dnceki
calismamda uyguladigim protokolln
modifikasyonu ile gerceklestirildi .
Modifikasyonlarin da dahil oldugu meta-analiz
protokoliini gergeklestirmek i¢in 6ncelikle kalite
kontrol asamasini gegemeyen veriler galisma
disinda birakilmigtir. Kalite kontrol asamasini
gecen verileri iceren RMA normalize log2
tabanindaki normalize sinyal yogunlugu dosyalari
ExAtlas yazilmina yiklendikten sonra ExAtlas
programinin bir opsiyonu olan her bir veri setinde
her bir gen i¢in en iyi prob birakiimistir. Meta-
analizi gergeklestirmek igin ¢alismalar arasindaki
heterojenligin varyansini hesaba katan rastgele
etkiler (Random effects model) yontemi kullanildi.
Transkriptomik meta-analizde her bir timor
dokusuna ait gen ekspresyon profili, komsu
eslenik timor icermeyen karaciger dokusuna ait
profil ile ¢ift karsilastirmasi yontemi kullanilarak
karsilastirildi. Yanhs kesif orani (FDR) 0,05'ten
az ve gen ekspresyonundaki degisiklik = 2 kat
anlamli kabul edildi. Analiz sonucu GPC3 mRNA
seviyesi icin sinirlandirildi ve etki kombine kat
degisikligi olarak sunuldu.

Eksternal Validasyon Grubu ve ROC Analizi

Validasyon analizi NCBI GEO2R ile
gerceklestirildi. Benjamini & Hochberg (yanhs
kesif orani, FDR) dulzeltimesi uygulanmis p
degeri (adj. p) 0,05ten az ve gen
ekspresyonundaki degisiklik = 2 kat anlamli kabul
edildi. ROC (receiver operating characteristic
curve) analizi Graphpad Prism 8.0.1 programi ile
gercgeklestirildi. Analizde 209220 at probuna ait
RMA  normalize log2 tabaninda  sinyal
yogunluklari kullanildi.
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GPC3 mRNA Seviyesinin HBV-iligkili
Hepatoselliiler Karsinom Hastalarinda
Prognostik Degeri

GPC3 timoéral mRNA ekspresyonunun HBV-
iligkili HCC hastalarinda genel sagkalim Uzerine

etkisi Log-rank  (Mantel-Cox)  testi ile
gerceklestirildi. Hasta grubu GPC3 mRNA
seviyesi baz alinarak disik ve yiksek

ekspresyon olmak Uzere iki gruba ayrildi. %95
guven araligi (%95 ClI), yiksek ekspresyona gore
degerlendirilmis tehlike orani (HR) ve p degeri
hesaplanarak Kaplan-Meier hayatta kalma
grafiginde gosterildi.

GPC3 tumoéral mRNA ekspresyonunun HBV-
iliskili HCC hastalarinda iki grup arasinda farklilik
gOsterip gostermedigi Kolmogorov-Smirnov testi
ile degerlendirildi. Birden fazla hasta grubundaki
karsilastirmalar Kruskal-Wallis Dunn's multiple
comparisons test ile gergeklestirildi. GPC3 mRNA
seviyesi ile iligkili bulunan Klinik parametreler ve
GPC3 mRNA seviyesinin genel sagkalim Gzerine
etkilerinin belirlenmesi igin tek degiskenli Cox
orantil tehlikeler regresyon analizi
gerceklestirildi. GPC3 mRNA seviyesinin iligkili
bulundugu Kklinik parametreler g6z 6nine
alindiginda tehlike oranini tahmin etmek igin gok
degiskenli bir analiz yapildi. Cox orantil tehlikeler
regresyon analizleri XLSTAT ile diger tim
istatistiksel analizler ise Graphpad Prism 8.0.1
programi  kullanilarak  gerceklestirildi.  Tum
analizlerde p degerinin 0,05'ten az olmasi
istatistiksel olarak anlamli kabul edildi.

BULGULAR

GPC3 mRNA seviyesi HBV-iligkili HCC tiimér
dokularinda yakin eslenik tiimér icermeyen
karaciger dokularina gére daha yiiksektir
Calismaya dahil edilen veri kiimeleri Tablo-1'de
gosterilmistir.  Entegratif transkriptomik meta-
analize 4 farkh veri setinden (GSE19665 (8),
GSE84402 (9), GSE121248 (10), GSE55092
(11)) kalite kontrolinden gegen HBV-iliskili
hepatoselliler karsinom dokulari (n=61) ile
eslenik timor igcermeyen karaciger dokularina
(n=61) ait transkripomik veriler dahil edildi. Meta-
analiz sonucunda GPC3 mRNA seviyesinin
timoér dokularinda  yakin  timoér igermeyen
karaciger dokularina goére 12,883 kat daha
yuksek oldugu belirlendi (p=0, FDR=0).
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Tablo-1. Caligmaya dabhil edilen transkriptomik veri setleri.

GEO ID Platform Tumor ve eslenik Referans
doku cifti (n)

Entegratif Transkriptomik GSE19665 Affymetrix Human 5 (8)
Meta-Analize Dahil Edilen GSES84402 Genome U133 Plus 13 9)
Veri Setleri GSE121248 2.0 Array 37 (10)
GSE55092 6 (11)

Validasyon ve Prognostik GSE14520 Affymetrix HT 203 (12)

Analizler i¢in kullanilan (LCS Kohort 2) Human Genome
Veri Seti U133A Array

Tablo-2. GSE14520 veri setinden galismanin inkllizyon kriterlerine uyan ve galismaya dahil edilen hastalara ait
klinik degigkenler.

Yiizde (%) yada

Degiskenler Kategoriler Ort. + St.D.
Etiyoloji HBV 100
Cinsiyet K 12.808

E 87.192
Yas - 50.754 £ 10.586
HBV Aktif Viral Replikasyon Evet (AVR-CC) 25.123
Hayir (CC) 74.877
ALT(>/<=50U/L) Yiksek 40.887
Disuk 59.113
Ana timor boyutu (>/<=5 cm) NA 0.493
Buylk 34.975
Kigik 64.532
Multinodiler Hayir 79.803
Evet 20.197
Siroz Hayir 6.897
Evet 93.103
TNM Evreleme | 42.857
Il 36.453
i 1.478
A 11.330
1B 6.404
lnc 1.478
BCLC Evreleme 0 9.360
A 68.473
B 10.345
C 11.823
CLIP Evreleme 0 44.828
1 33.498
2 15.271
3 4.433
4 1.478
5 0.493
AFP (>/<=300ng/ml) NA 1.478
Yiksek 44.828
Disik 53.695

HBYV; Hepatit B viriisi, K; kadin, E;erkek, AVR-CC; Aktif viral replikasyonu olan kronik tasiyici, CC; kronik tasiyici, ALT; serum
alanin aminotransferaz, BCLC; Barselona Klinigi Karaciger Kanseri, CLIP; Karaciger Kanseri Italyan Programi, AFP; serum alfa-
fetoprotein. Yas ortalama + standart sapma, geri kalan dederler total hasta sayisina gére yiizde olarak ifade edilmisgtir.
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GPC3 mRNA seviyesi HBV-iligkili HCC igin lyi
Bir Diagnostik Biyobelirte¢ Adayidir

Elde edilen bu anlamli timdéral mRNA yuksekligi
ardindan GSE14520 veri setinde hepatoselliler
karsinom ve yakin tiumor icermeyen eslenik
karaciger dokularina ait transkriptomik verilerini
iceren LCS-Kohort 2'de (n=445) (12) valide
edilmigtir. Bu grupta gergeklestirlen gen
ekspresyon analizi sonucunda GPC3 mRNA
seviyesinin timor dokularinda (n=203) yakin
timor icermeyen karaciger dokularina (n=203)
gore daha yuksek oldugu belirlenmistir (logaritmik
kat degisimi=4,82, adj. p=1,43E-79).

LCS-Kohort 2 grubunda gergeklestirlen ROC
analizi sonucunda GPC3 mMRNA seviyesinin
timoér dokularini  timoér icermeyen eslenik
karaciger dokularindan yiksek spesifite ve
sensitivite ile ayirabildigi bulunmustur
(AUC=0.9108, Std. hata=0.01, %95 CI=0,08792-
0,9424, p <0,0001), (Sekil-1).

GPC3 mRNA Seviyesinin HBV-iligkili
Hepatoselliiler Karsinom Hastalarinda
Prognostik Biyobelirte¢ Olma Potansiyeli
Diigiiktiir

GPC3 MRNA seviyesinin HBV-iligkili
hepatoselliler karsinom hastalarinda prognostik
degerinin belirlenmesi igin LCS-Kohort 2 hasta
grubuna ait klinik ve transkriptomik veriler
kullanildi. LCS Kohortundan cgalismaya uygun
bulunan ve dahil edilen hastalara ait klinik veriler
Tablo-2’de gosteriimektedir.

GPC3 mRNA seviyesi ile HBV-iligkili HCC
hastalarinda tani sonrasi genel sagkalim
arasinda anlamli  bir iliski bulunmadi (HR

(logrank)=0,81, %95 Cl= 0,5223-1,2771, p=
0,3663), (Sekil-2). Tani sonrasi 3 yil icinde
reklrans gelisen (n=92) ve gelismeyen (n=78)
hastalar arasinda timéral GPC3 mRNA seviyesi
acisindan anlamh  bir farklihk  bulunmadi
(p=0.5793), (Sekil-3A). Rekirans gelisen hastalar
erken rekirans (n=49) ve ge¢ rekiirans gelisen
(n=21) olarak iki gruba ayrildiginda aralarinda
GPC3 mRNA seviyesi acisindan bir farklilik
g6zlenmedi (p= 0.9950), (Sekil-3B).

GPC3 mRNA seviyesinin ana tiumoér boyutu 5
cm’den klguk/esit olan timoérlerde 5 cm’den
biylk olan timodrlere gére anlamh olarak daha
yuksek oldugu bulundu (p=0.0069), (Sekil-4A).
Fakat GPC3 mRNA seviyesi ile timurin
multinodller olmasi ile bir iliski bulunmadi
(p=0.9535), (Sekil-4B).

TNM derecelendirmesi | (n=87), Il (n=74) ve llI
(n=42) olan hastalar arasinda timéral GPC3
MRNA seviyesi anlamli bir farklanma gdéstermedi
(p>0.9999), (Sekil-5A). BCLC evrelemesine gore
evre 0 (n=19), A (n=139), B (n=21) ve C (n=24)
olan hasta gruplarinda da benzer sekilde GPC3
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MRNA seviyesi gruplar arasinda farkli bulunmadi
(p>0,05), (Sekil-5B). Hasta sayilarinin evre 0 ile
B ve C evrelerinde az oldugu g6z online alinarak
analiz evre 0-A (n=158) ve B-C evrelerindeki
hastalar (n=45) arasinda gergeklestirildiginde de
bulgu degismedi (p=0,70), (Sekil-5C).

CLIP evrelemesinde hastalar evre 0, 1 ve 2-5
olarak U¢ gruba ayrildiginda, evre 0’a gbre evre
1’de GPC3 mRNA seviyesinin anlamli olarak
daha yiksek oldugu gorildi (p=0.0489). Fakat
CLIP evre 0’a kargl 2-5. evrelerde GPC3 mRNA
seviyesi degerlendirildiginde benzer bir yikseklik
g6zlenmedi (p=0.2270), (Sekil-5D).

Serum alanin aminotransferaz (ALT) seviyesi
50U/L’den yuksek (n=83) ve disik (n=120) olan
hastalarda timoral GPC3 seviyesi arasinda bir
farklihk bulunmamisken (p=0.9785), (Sekil-6A),
serum alfa-fetoprotein (AFP) seviyesi
300ng/ml'den vylksek olan hasta grubunda
(n=91), disuk olan hasta grubuna (n=109) gore
timoéral GPC3 mRNA seviyesi anlamli olarak
daha yuksek bulundu (p=0.0002), (Sekil-6B).
Bunlarla birlikte, viral replikasyon devam eden
hastalarda (n=51) kronik tasiyici hasta grubuna
gore (n=152) timoéral GPC3 mRNA seviyesinin
daha ylksek oldugu tespit edildi (p=0.0495),
(Sekil-6C).
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Sekil-1. Grafikte gosterilen ROC egrisi, timoral GPC3
MRNA seviyesinin HBV-iligkili hepatosellller
kanser dokularini eslenik tumér icermeyen
karaciger  dokularindan ayirt etmedeki
diagnostik  etkinligini  degerlendirmektedir.
ROC egrisi analizi GSE14520 LCS-kohort-2
veri setinden c¢alismaya uygun bulunan
hastalara ait transkriptomik ve klinik veriler
kullanilarak gerceklestirildi. Analiz sonuglarina
ait AUC (egri altindaki alan) degeri, standart
hata, %95 glven arahgi (%95 CI) ve p degeri
grafikte gosterilmektedir.

1.0

253



-
o
i

Yiizde Sagkalim
¢

GPC3 (209220_at)

+ Yiuksek eks. %50
+ DulsgUk eks. %50

Hazard Ratio (logrank) :0.8147
95% Cl of ratio: 0.5223 to 1.271
Log-rank (Mantel-Cox) test p value:0.3663

0
0

Sekil-2.

GPC3 mRNA seviyesi

Sekil-3.

254

20 40 60 80
Sagkalim (ay)

Tumodral GPC3 gen ekspresyonu, HBV-iligkili
hepatoselliler kanser hastalarinda genel
sagkahm orani ile iligkili degildir. Kaplan-Meier
hayatta kalma grafigi, GSE14520 LCS-kohort-
2 veri setinden calismaya uygun bulunan
hastalara ait transkriptomik ve Kklinik veriler
kullanilarak olusturuldu. Tehlike orani (HR),
%95 glven araligi (%95 CI) ve log-rank p
degerleri  grafikte  sunulmaktadir.  Genel
sagkalm  kuratif = operasyondan  sonra
herhangi bir hastaliktan 6lime kadar gecen
sure olarak tanimlanmistir.
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HBV-iliskili hepatoselliler kanser hastalarinda
kuratif cerrahi operasyondan sonra 3 yil iginde
rekirans gelisen ve gelismeyen (A) ile
operasyondan sonra erken reklirans ve geg
rekurans gelisen hastalarda (B) timdral GPC3
MRNA seviyesi. Klratif cerrahi operasyondan
sonra 1 seneden kisa slrede rekirans
gelismesi erken rekirans, 3 seneden sonra
gelismesi ise ge¢c rekirans  olarak
tanimlanmistir. Analiz GSE14520 LCS-kohort-
2 veri setinden calismaya uygun bulunan
hastalara ait transkriptomik ve klinik veriler
kullanilarak gerceklestirilmistir.
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Grafikler HBV-iligkili hepatoselliiler kanser
hastalarinda timoral GPC3 MRNA
ekspresyonu ile ana timoér boyutu arasindaki
iliskiyi (A) ve uninodiler ve multinodiler
timoérlerde  GPC3 mRNA seviyesini (B)
gOstermektedir. Analiz GSE14520 LCS-
kohort-2 veri setinden c¢alismaya uygun
bulunan hastalara ait transkriptomik ve klinik
veriler kullanilarak gergeklestirilmistir.
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Sekil-5. HBV-iligkili HCC hastalarinda timéral GPC3

mRNA seviyesi ile TNM (A), BCLC (B,C) ve
CLIP evreleri arasindaki iligki gdsterilmigstir.
Analiz GSE14520 LCS-kohort-2 veri setinden
calismaya uygun bulunan hastalara ait
transkriptomik ve Klinik veriler kullanilarak
gerceklestirilmistir.
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Sekil-6. HBV-iligkili HCC hastalarinda timdéral GPC3
MRNA seviyesi ile yiuksek ve digsik serum
ALT (A) ve AFP (B) seviyeleri arasindaki iligki
ile aktif viral replikasyon gozlenen hastalarda
kronik tastyicilara gére timéral GPC3 mRNA

seviyesi gosterilmektedir  (C). Analiz
GSE14520 LCS-kohort-2  veri  setinden
calismaya uygun bulunan hastalara ait

transkriptomik ve klinik veriler kullanilarak
gerceklestirilmigtir.

Cox Orantili Tehlikeler Regresyon
Analizlerinin Sonuglari

Serum AFP degeri bildirimeyen 3 hastaya ait
veriler analizden hari¢ tutuldu (n=200). Tek
degiskenli Cox orantih tehlikeler regresyon
analizinde GPC3 mRNA seviyesinin hastalarda
sagkalim Uzerine anlamh bir etkisi bulunmadi

(coefficient=-0,028, HR=0,972, %95 Cl= 0,0892-
1,060, p=0,523). Aktif viral replikasyon olan
hastalara goére hepatit B virlsi kronik tasiyici
olmanin sagkalim Uzerine anlamli bir etkisi
bulunmadi (coefficient=0.19, HR=0,826,%95 Cl=
0,504-1,352,p=0,447). CLIP evrelemede, evre
0’a gore evre 1'de bulunmak disik sagkalim
agisindan bir risk olusturmazken
(coefficient=0,499, HR=01,647, %95CI=0,941-
2,885, p=0,081), 2-5. evrelerde bulunmak disik

sagkalim riskini artirdig goruldi
(coefficient=1,327, HR=3.770, %95CI=2,187-
6,497, p<0.0001). Serum AFP degerinin

300ng/ml altinda olmasi ise yilksek olmasina
gbre dusuk sagkalim tehlikesini anlamli olarak
azalttigi bulundu (coefficient=-0,477, HR=0.621,
%95CI=0,000-0,969, p=0,036). Cok degiskenli
analizlerin sonuglarina gére GPC3 mRNA
seviyesinin AFP seviyesi, Hepatit B virisu viral
replikasyon statisi ve CLIP evrelemesi
parametreleri sabit tutuldugunda da hastalarda
genel sagkalim Gzerine bir etkisi bulunamamistir.
Tek degiskenli ve c¢ok degiskenli Cox orantili
tehlikeler regresyon analizi sonuglari Tablo-3’de
gOsterilmigtir.

Tablo-3. Tek degiskenli ve ¢ok degiskenli Cox orantili tehlikeler regresyon analizi sonuglari.

Degisken Regresyon Pr > Ki? Tehlike Tehlike Tehlike
Katsayisi Orani Orani Alt  Orani Ust
(HR) Sinir Sinir
(95%) (95%)
Tek Degiskenli
Analizler
GPC3 mRNA 209220_at -0.028 0.523 0.972 0.892 1.060
seviyesi
HBYV Viral Stattisii Kronik Taslyici -0.191 0.447 0.826 0.504 1.352
AFP AFP <=300ng/ml -0.477 0.036 0.621 0.000 0.969
CLIP evreleme CLIP Evre 1 0.499 0.081 1.647 0.941 2.885
CLIP Evre 2-5 1.327 <0.0001 3.770 2.187 6.497
Cok Degiskenli
Analiz (a)
209220_at -0.034 0.442 0.967 0.886 1.054
Kronik Taslyici -0.223 0.383 0.800 0.486 1.320
Cok Degiskenli
Analiz (b)
209220_at -0.061 0.183 0.941 0.860 1.029
AFP <=300ng/ml -0.569 0.017 0.566 0.000 0.905
Cok Degiskenli
Analiz (c)
209220_at -0.046 0.309 0.955 0.875 1.043
CLIP Evre 1 0.557 0.057 1.746 0.985 3.096
CLIP Evre 2-5 1.350 <0.0001 3.858 2.234 6.662
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TARTISMA

GPC3 mMRNA seviyesinin  HCC dokularinda
yuksek miktarda eksprese oldugunu bildiren
arastirmalar bulunmaktadir (13-15). Fakat bu
calismalarda Ornek ya da kontrol sayisinin
oldukga az oldugu ve neredeyse tamaminda
hastaligin  etiyolojisinin  dikkate  alinmadigi
g6zlenmistir. Ayrica, GPC3 mRNA seviyesinin
HCC hastalarinda  klinik  degigkenler ile
korelasyonunu bildiren c¢alismalar da oldukga
kisith olup, GPC3 mRNA seviyesi ile HCC
hastalarinda genel sagkalim, AFP seviyesi, viral
statl, ALT seviyesi, BCLC evreleme, CLIP
evreleme gibi diger klinik parametreler ile
korelasyonunu bildiren arastirma bulunamamisgtir.
Calismanin sonuglari GPC3 mRNA seviyesinin
HBV-iligskili HCC ve eslenik timor igermeyen
karaciger dokusu ayriminda kullanilabilecek
oldukga yiksek spesifite ve sensitiviteye sahip bir
diagnostik biyobelirte¢ olabilecegi gosterilmistir.
Bu sonug¢ goérece az sayidaki HCC hastalarinda
(n=31) timoéral GPC3 mRNA seviyesinin yakin
eslenik  timoér icermeyen  dokulara  gore
degerlendirildigi, GPC3 mRNA seviyesinin iyi bir
diagnostik biyobelirte¢ olabilecegini rapor eden
bir arastirmanin sonuglari ile koreledir (13).
Tdmoéral GPC3 imminreaktivitesinin  HCC
hastalarinda (n=300) diagnostik biyobelirteg
olabilme o6zelligini degerlendiren baska bir
arastirmanin  sonuglari (16) baz alindiginda
GPC3 mRNA seviyesinin GPC3 boyamasina
gore daha yuksek spesifite ve sensitiviteye sahip
olabilecedi gorulmusgtir.

HCC’de tuméral GPC3 mRNA seviyesi ile
prognoz arasindaki iligkiyi degerlendiren tek
calismada az sayidaki HCC hastasinda (n=31)
yuksek ve disik GPC3 ekspresyonu olan hasta
gruplarinda rekiranssiz sagkalm ve klinik
degigkenler ile iliski degerlendirilmistir (13). Bu
calismada ise totalde 203 HBV-iligkili HCC
hastasinda GPC3 mRNA seviyesinin daha 6nce
rapor edilmemis olanlar da dahil Kklinik
degiskenler ile korelasyonu degerlendirilmistir. Bu
calisma ile bahsedilen calisma (13) arasinda
sonuglari etkileyebilecek temel farkhliklar bu
calismada hasta sayisinin daha fazla olmasi,
hastaligin etiyolojik kdkeni olarak homojen bir
hasta grubunda calisiimasi ve GPC3 mRNA
seviyesinin surekli degisken olarak ele alinmis
olmasidir.

CLIP evrelemesine gore degerlendirildiginde
GPC3 mRNA seviyesinin evre 0’a gore evre 1'de

256

daha yiksek oldugu gosterilmistir. CLIP
sisteminde yer alan degerlendirme kriterlerinin
bazilarindan olan tumoran multinodiler
olmasi/olmamasi ile GPC3 mRNA seviyesi
arasinda bir iligki bulunamamis, fakat serum AFP
seviyeleri yilksek olan grupta GPC3 mRNA
seviyesinin daha ylksek oldugu goérilmastir.
AFP seviyesi agisindan elde edilen sonug, dnceki
calismanin sonuglarindan farkli olmakla birlikte
(13), GPC3 IHC boyamasi ile AFP seviyeleri
arasindaki iligkiyi bildiren ¢alismalarin sonuglari
ile koreledir (17, 18). Evre 1 ile 2-5. evreler

arasinda GPC3 mRNA seviyesi agisindan
farklihk  goézlenmemesi mMRNA  seviyesinin
hastaligin  bu  kriterler gbze alindiginda
progresyonu ile korele olmadigina isaret

etmektedir. Bununla birlikte CLIP skoruna gore
hastalar alt gruplara dagitildiginda 2-3-4 ve 5.
evrelerin her birine disen hasta sayisi az
oldugundan bu evrelerin birlikte degerlendiriimesi
progresyon ile mMRNA seviyesi arasindaki
korelasyonun net olarak go6steriiememesine
neden olmus olabilir. ileri CLIP evrelerinde olan
hasta sayisinin daha ylksek oldugu bir hasta
grubunda  bu  verilerin  valide edilmesi
gerekmektedir.

Bu calismada ek olarak BCLC evreleme ile de
GPC3 mRNA  dizeyi arasindaki iligki
degerlendiriimis ve anlamli bir iligki olmadigi
gOsterilmistir. 0-A ve B-C evresindeki hastalar

arasinda ve hastaigin multinoddler olup
olmamasi arasinda timoéral GPC3 seviyesi
arasinda farklilk bulunmamasi bu veriyi
desteklemektedir. lleri calismalarda BCLC D
evresindeki hastalarin da dahil oldugu bir
kohortta GPC3 MRNA seviyesinin
degerlendiriimesi ve karsilastiriimasi
gerekmektedir.

Onceki galismanin sonuglari ile

karsilastirildiginda (13), bu galismada da TNM
evreleme ile GPC3 mRNA seviyesi iligkili
bulunmamistir. Calismaya alinan hasta sayisinin
yuksek olmasi ve TNM evreleri arasinda dizgun
dagilim  gostermesi  sonucun  gulvenilirligini
artirmaktadir. Onceki calismalara bakildiginda
GPC3 IHC boyamasi ile TNM evreleme
arasindaki iligki ile ilgili c¢elisen sonuglar
bulunmaktadir (17, 18). Bu calismada TNM
evrelemede de degerlendirilen kriterlerden olan
timor blyUkligd hesaba katildiginda, o6nceki
calismanin sonuglarindan farkli olarak [11], kiiglk
timorlerde buylk timorlere gore GPC3 mRNA
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seviyesinde anlamli bir yUksekligin oldugu dikkat
cekicidir. Evreler arasinda mRNA ifadesinde
farklihk olmamasi ve kiglk timoérlerde daha
yuksek mMRNA eksresyonunun olmasi GPC3
MRNA  ifadesinin  erken tanida faydali
olabilecegine isaret etmektedir.

Onceki calismada 31 hastada GPC3 mRNA
yuksek eksprese eden grupta reklranssiz
sagkalimin daha kisa oldugu bildiriimistir, fakat
genel sagkalim ile iligkisi bildiriimemistir (13). Bu
calismada GPC3 mRNA seviyesi ile hastalarda
reklrans zamani ya da erken/geg rekirans ile da
bir iliski bulunamamistir. Ayrica, GPC3 mRNA
seviyesi ile hastalarda genel sagkalim arasinda
bir iliski bulunamamis ve GPC3 mRNA seviyesi
ile iligkili olan Klinik degiskenlerin etkileri de
dislandiginda bu durum degismemistir. GPC3
pozitif boyamanin hastalarda genel sagkalim ve
hastaliksiz sagkalim icin bagimsiz bir risk faktori
oldugu (17, 19, 20), aralarinda higbir korelasyon
ya da iligki olmadigini (18, 21) ya da GPC3
protein seviyesi ne kadar dislkse, gdézlemlenen
prognozun da o kadar kéti oldugunu (16) bildiren
calismalar bulunmaktadir. Literatlir taramasi
sonucunda elde edilen bu veriler ile g¢alismaya
alinan hasta sayisi arttikca GPC3 pozitif
boyamasi ile genel sagkallm ve hastaliksiz
sagkalim arasindaki anlamli iliskinin de ortadan
kalkma egiliminde oldugu goéralmastir. Bu egilim
son gerceklestirilen bir meta-analizde de rapor
edilmistir (22). Bu veriler birlikte
degerlendirildiginde, sonuglar GPC3 mRNA
seviyesinin progresyon ilerledikge yikselmedigini
ve yiksek GPC3 mRNA seviyesinin kdtl prognoz
ile iliskili olmadigini gdstermekte ve hasta sayilari
diger calismalara gére gdrece daha fazla olan ve

Kaynaklar

GPC3 immdinreaktivitesi ile genel sagkalim
arasinda iligki bulunamadigini bildiren
calismalarin sonuglari ile korele gézikmektedir
(18, 21). Elde edilen bu sonuglar, GPC3 mRNA
seviyesinin prognostik bir biyobelirte¢ olabilme
ihtimalinin HBV-iligkili HCC’de olduk¢a disuk
oldugunu gdstermektedir.

SONUGC

Sonug olarak bu c¢alismanin bulgulari GPC3
MRNA seviyesinin  HBV-iligkili HCC ve vyakin
timor icermeyen karaciger doku ayriminda
yuksek spesifite ve sensitivite ile is gorebilecek
bir diagnostik biyobelirte¢ oldugunu fakat
prognostik bir biyobelirte¢ olabilme potansiyelinin
oldukga duslk oldugunu goéstermektedir.

GPC3 mRNA seviyesinin degerlendiriimesi HCC
tanisinda tek basina kullanilabilecegi gibi, IHC
analizleri sonucunda negatif GPC3 boyamasinin
HCC tanisini digslamadigi (5) hesaba katildiginda,
IHC analizinden daha hassas ve kantitatif sonug
veren mMRNA analizi yonteminin negatif GPC3

boyamasi olan timoérlerde kullaniimasi taniyi
netlestirmede faydali olabilir. TUmorin
derecelendiriimesinde kullanilan evreleme

sistemlerinin dikkate alinmasi ile gergeklestirilen
analizler erken evrelerde GPC3 seviyesinin
arttigint  géstermistir.  Bu  veriyle  birlikte
degerlendirildiginde, timoér boyutunun 5 cm’den
kiguk/esit oldugu hastalarda buaydk olan
hastalara gore timéral GPC3 mRNA seviyesinin
daha yuksek olmasi erken tanida faydali
olabilecegine isaret etmektedir.

Cikar catigsmasi: Bu makale ile ilgili herhangi bir
kurum, kurulug, Kkisi ile c¢ikar c¢atismasi
bulunmamaktadir.
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Amag: Miyelodisplastik sendrom (MDS) akut miyeloid 16semiye déntsum riski yiksek olan, artmis
apoptozis ve azalmis hematopoez oranlariyla karakterize klonal bir hastaliktir. MDS patogenezi tam
olarak agiklanabilmis degildir. Olgularin ~%50' si anormal karyotiptedir ve bu oran ikincil MDS' de %80
civarindadir. P53 proteini kék hicre homeostazinin énemli duzenleyicisidir ve hicre déngusunin
dizenlenmesi, apoptotik ile enflamatuar yanit gibi bir dizi hiicresel olayda yer alir. Genomik
blatinligin korunmasinda da 6nemli goérevleri bulunan TP53 geni kanserlerde siklikla mutasyona
ugramaktadir; ancak, mutasyonlarinin yaninda bazi gen polimorfizmlerinin de kanserle iligkili olduklar
bilinmektedir. Calismadaki amacimiz, dért yaygin p53 tek nukleotid polimorfizminin MDS’ deki
yayginliklarini ve hastalik gelisimi (izerine etkilerini belirlemektir. Bu amagla, Ege Universitesi Tip
Fakdltesi Dahiliye Anabilim Dali Hematoloji Bilim Dali' nda MDS tanisi ile takip edilen ya da yeni tani
almis 100 olgu ¢alismaya dahil edildi.

Gere¢ ve Yontem: MDS’li olgularin periferik kan l6kositlerinden izole edilen DNA’lar gergcek-zamanli
PCR yontemiyle calisilarak, p53 polimorfizmleri (rs35163653, rs35993958, rs1800371, rs1042522)
uygun problarin kullanimiyla ve erime egrisi analizleriyle belirlendi.

Bulgular: incelenen dért yaygin p53 polimorfizmin arasinda 6zellikle rs1042522 polimorfizmindeki
atasal olmayan G alelinin MDS’li olgularda artmis oldugu goézlenmistir (C:%30.3; G:%69.7).
Fonksiyonel oldugu, yani sentez edilen proteinin fonksiyonunu etkiledigi bilinen bu polimorfizmde 417.
pozisyonundaki C nukleotidinin G’ye transisyonu (C>G), proteinin 72. pozisyonundaki prolin amino
asidinin arjinine (P72R) kodlanmasina yol agmaktadir.

Sonug: Calismamiz, MDS hastalik grubunda rs35163653, rs35993958, rs1800371 ve rs1042522 p53
polimorfizmlerinin arastirildigi ilk ¢alismadir. Bunlardan, rs1042522 polimorfizminin kansere yatkinlik
ve duyarllikla iligkili oldugu yapilan diger bazi calismalarla gdsterilmis olmasi nedeniyle, MDS
hastalig1 icin de yuksek risk olusturabilecedi dusunulmektedir. Sonu¢ olarak, MDS hastaligi icin
gerceklestirilen bu ¢alismanin daha genis bir olgu grubuyla tekrarlanmasiyla rs1042522 polimorfizmi
ileride MDS teshisinde belirteg olarak kullanilabilecektir.

Anahtar Sozciikler: MDS, p53, polimorfizm, SNP, hematopoietik.

ABSTRACT

Aim: Myelodysplastic syndrome (MDS) is a clonal disease with a high risk of conversion to acute
myeloid leukemia, characterized by increased apoptosis and decreased hematopoiesis. The
pathogenesis of MDS has not been fully explained. ~50% of cases have abnormal karyotype and this
rate is around 80% in secondary MDS.

Sorumlu yazar: Duygu Aygtines Jafari
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E-posta: duygu.aygunes @ege.edu.tr
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The p53 protein is an important regulator of stem cell homeostasis and is involved in a range of
cellular events such as cell cycle regulation, apoptotic and inflammatory response. The TP53 gene,
which has important roles in maintaining genomic integrity, is frequently mutated in cancers; however,
some gene polymorphisms are known to be associated with cancer, as well as mutations. Our aim in
the study is to determine the prevalence of four common p53 single nucleotide polymorphisms in MDS
and their effects on disease development. For this reason, 100 cases followed up with the diagnosis of
MDS or newly diagnosed in Ege University Faculty of Medicine, Department of Internal Medicine,
Department of Hematology were included in the study.

Materials and Methods: DNAs isolated from peripheral blood leukocytes of MDS cases were studied
by real-time PCR method, p53 polymorphisms (rs35163653, rs35993958, rs1800371, rs1042522)
were determined by using appropriate probes and melting curve analysis.

Results: Among the four common p53 polymorphisms examined, especially the non-ancestral G allele
in the rs1042522 polymorphism was observed to be increased in MDS cases (C: 30.3%; G: 69.7%). In
this polymorphism, which is known to be functional, that is, affecting the function of the synthesized
protein, the transition of the C nucleotide at position 417 to G (C>G) causes the coding of the amino
acid proline at position 72 of the protein to arginine (P72R).

Conclusion: Our study is the first to investigate the p53 polymorphisms of rs35163653, rs35993958,
rs1800371 and rs1042522 in the MDS disease group. Of these, rs1042522 polymorphism has been
shown to be associated with cancer susceptibility and susceptibility, and it is thought that it may pose
a high risk for MDS disease as well. In conclusion, rs1042522 polymorphism may be used as a marker
in the diagnosis of MDS in the future by repeating this study for MDS disease with a larger case group.

Keywords: MDS, p53, polymorphism, SNP, hematopoietic.

GiRIS

Miyelodisplastik sendrom (MDS) kemik iligindeki
dishematopoez ve artmigs apoptozis ile
karakterize, periferik kanda sitopenilerin eslik
ettigi, klinik ve sitogenetik agilardan heterojen bir
hastalik grubunu olusturmaktir. Akut miyeloid
[6semi (AML) ddénusimu gdsterebilen MDS
cogunlukla yash populasyonda gorular.
Hastalarin %80’i 60 yastan sonra tani alr ve
ortalama tani yasi 70’dir (1). Amerika Birlesik
Devletleri'nde gorulme sikligi tim yas gruplarinda
100.000°de 3-4’ tur (2). 70 yas Ustinde gorilme
sikhdr ise 100.000'de 22-45’e cikarak, yas
ilerledikge de bu oran artmaktadir (2). Genglerde
géralme sikhidgr dusuk olsa da Japonya, Cin,
Kore, Hindistan, Tayland ve Turkiye gibi Asya
kitasina dusen Ulkelerdeki orani yiksektir ve
MDS icin belirlen ortalama tani yasi 40-50'dir (3).
MDS’nin siniflamasinda Diinya Saglk Orgutinin
(World Health Organization; WHO) 2016 yilinda
belirledigi glincel siniflama kullaniimaktadir (4).
Skorlama sisteminde de 1997 yilindan bu yana
kullanilan IPSS, vyeni molekller belirteglerin
bulusuyla 2012 yilida revize edilerek R-IPSS
adini alarak guncellenmistir (5).

MDS’nin patogenezi tam bilinmemekle birlikte,
olgularin yaklasik %50’sinde anormal karyotip
saptanmaktadir. Genomik stabiliteyi koruyan en
o6nemli genlerden biri TP53tir ve p53
transkripsiyon faktoriini kodlamaktadir (6). Ayni
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zamanda 6nemli bir timor baskilayici gen olan
p53 DNA hasarinda hiicre déngusuni durdurarak
DNA tamir proteinlerini aktive etmektedir, ancak
hasar tamir edilemeyecek kadar blylkse de
hicrenin apoptotik yolla élimune yol agmaktadir
(7). TP53 geni kanserlerde siklikla mutasyona
ugramis oldugundan fonksiyonlarini  yerine
getirememektedir ve genomik instabilitiye neden
olmaktadir (8).

TP53 geni ayni zamanda olduk¢a polimorfiktir;
yani, kisiler arasinda dizisinde bazi farkliliklar
gOsterebilir.  Mutasyonlardan  farkh  olarak
polimorfizmlere toplumda daha sik rastlanir ve
gorilme oranlari genellikle =%1'dir (9). insan
genomunda en sik tek nukleotid polimorfizmlere
(single nucleotide polymorphism; SNP) rastlanir
ve DNA'daki tek bir nikleotidin bagka bir
nikleotidle yer degistirmesiyle meydana gelir.
Burada, purin yerine yine bir purin (6rn. A—G),
ya da pirimidin yerine pirimidin (6rn. C—T) bazi
geldiginde transisyon; purin bazi yerine pirimidin
(6rn. A—C) ya da tersi meydana geldiginde de
transversiyondan bahsedilir. TP53 geni igin
200'den fazla SNP tanimlanmistir ve bunlarin
cogu fenotipik olarak sessizdirler ve biyolojik

etkileri yoktur; ancak, bazlarinin etkin yani
fonksiyonel olduklari ve kanser gibi bazi
hastaliklarin gelisimiyle iligkili olduklari

belirlenmistir.

Ege Tip Dergisi / Ege Journal of Medicine



SNP karsinogenez slrecinde, heterozigotluk
kaybi tespitinde hassas bir yéntem olup metafaz
genetiginde  gizli kalan duplikasyon ve
delesyonlarin ~ saptanmasinda  yararh  bir
yontemdir. MDS’ de konvansiyonel sitogenetik ve
FISH ile hastalarin %50’sinde kromozomal
anormallik tespit edilebilirken; SNP dizileme ile
bu kromozomal anomali orani %75 olarak tespit

edilebilmistir. En 6nemli kisim ise bu gizli
degisimin, normal sitogenetik saptanan
bireylerde, vyapilan SNP dizi analizi ile
kromozomal anomali saptandiginda bunun

prognoza olumsuz etkilerinin oldugu gorilmustar.
(10).

SNP’ler prognostik agidan énemli bir sitogenetik
tamamlayicilardir. MDS’deki anormal
farklilasmada p53 polimorfizmlerinin etkilerini
ortaya koyabilmek igin, MDS tanisi ile takip edilen
ya da yeni tani alan hastalarin periferik kanindan
izole edilecek olan DNA'lardan p53 genine ait 4
yaygin polimorfizmi (G360A, V217M, P72R ve
P47S) belirlemeyi ve hastalikla iligkilerini ortaya
koymayl amagladik.

Bu calisma p53 genindeki 4 polimorfizme ait
SNP; V217M rs35163653 (G/A dondsumu ile
valin 217 polimorfik varyantt metiyonin 217),
G360A rs35993958 (G/C donisimii ile glisin 360
polimorfik ~ varyantt  alanin  360), P47S
rs1800371(C/T dénlisimd ile prolin 47 polimorfik
varyanti serin 47), P72R rs1042522 (C/G
dénusumi ile prolin 72 polimorfik varyanti arjinin
72) seklindedir.

GEREG ve YONTEM
Hasta verilerinin ve érneklerin toplanmasi

Ege Universitesi Tip Fakiltesi Hematoloji
Boliumu’'nde takipli MDS tanili ya da yeni tani
almis 18 yas Ustl, intensif kemoterapi almamis
ve allojenik ya da otolog kok hiicre nakli olmamig
hastalar, “Genetik Calismalar igin Bilgilendirilmis
Gondlld Olur Formu” alindiktan sonra galismaya
alindi. Hastalarin takip dosyalarina tani
esnasindaki; hemogram, biyokimya degerleri,
kemik iligi aspirasyon ve patolojisi sonuglari
kaydedilmektedir. Mutlaka karyotip bakiimakta ve
sitogenetik analiz yapilarak tim sonuglar
performansi ile birlikte degerlendirilip risk skoru
hesaplanarak tedavi karari verilmektedir.

Her olgudan 2 adet mor kapakli EDTA'lI tlpe
2'ser ml kan 6érnegi alindi. Ornekler alinirken; son
transflzyondan 2 hafta kadar Once alinmig
olmasina ya da sik transflizyon ihtiyaci olan
hastalarda transfliizyondan hemen énce alinmig
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olmasina dikkat edildi. Calisma protokolimiiz,
Ege Universitesi, Tip  Fakiiltesi, Klinik
Arastirmalar Etik Kurulu 27.07.2017 tarih ve 17-
7/5 numaralil karari ile onaylanmistir.

Kan érneginden DNA izolasyonu

Calismada DNA izolasyonu Roche firmasinin
Magnapure cihazina uygun ticari olarak satilan
kitlerin (High Pure PCR Template Preparation
Kit) protokoliine gore gergeklestiriimistir.

Gergek Zamanl PCR

Polimorfik kisimlarin g¢ogaltiimasi igin iki primer
ve Ozgul floresan boya isaretli problardan
HybProbe (FRET-Fluorescens Resonance
Energy Transfer) kullaniimistir. Gergek-zamanli
PCR sistemi ile de polimorfik bolgeler
bulunmustur. Aleller arasindaki farkliligi ortaya
cikarmak icin 3’'ucundan floresan boya ile isaretli,
digeri 5'ucundan alici boya ile isaretli
LightCycIer® FastStart DNA Master HybProbe
(Roche Diagnostics) iceren LightSNiP Assay
kullanilarak, Roche LightCycIer® 480 gergek-
zamal PCR cihaziyla analiz yapilimigtir.

PCR gergeklestikten sonra alelik diskriminasyon
(alel ayirt etme) igin “Melting Curve” (Erime
Egrisi) analizi yontemi kullaniimistir. Bu analizde
atasal ve polimorfik DNA’ larin floresan i1sima
dizeylerinin sicakhiga bagl degisim noktalarinin
(erime sicakligi-Tm-melting temperature)
birbirinden farkli olmasindan yararlaniimigtir.
istatistik

istatistiksel degerlendirme igin SPSS Statistics
25.0 programi kullaniimistir.

Normal dagilim gdsteren parametreler ortalama +
standart sapma seklinde, normal dagilima
uymayan parametreler de ortanca seklinde
yorumlanmigtir.

Nicel veriler igin One way Anova, independent
sample T-test, bagimsiz iki grup karsilastinlip
normal  dagihm  varsayimi  saglandiginda
independent sample T-test kullaniimigtir.

Normal dagilimh degiskenlerde; ikiden fazla grup
karsilastirimasinda, gruplarin birbirinden farkli
olup olmadigini analiz edebilmek i¢cin Oneway
Anova testi kullaniimistir ve bu gruplarda hangi

gruplarin  birbirinden farkli oldugunu analiz
edebilmek icin  Post Hoc karsilastirmalar
yapilmistir.

Nitel verilerin mukayesesinde Pearson Ki Kare
Testi ve Fisher’'s Exact Test testi kullaniimistir.

Alellerin genotip dagilimi ve bu dagilimin
beklenen degerlere uyup uymadigi (Hardy-
Weinberg Dengesi) ki-kare testi uygulanarak
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tespit edilmistir. Yine ki-kare testi genotiplerin
diger parametreler ile karsilastirimasinda da
kullaniimigtir.

Hastaligin tanisindan I6semiye dénidsimine ya
da hastanin 6limine kadar gegen zaman
progresyonsuz sad kallm slresi olarak
hesaplanip Kaplan-Meier yontemi ve Log Rank
(Mantel-Cox) testi kullanilarak karsilastirma
yapilmistir. Elde edilen sonuglar, %95 glven
araliginda ve anlamhlik p<0,05 dizeyinde
degerlendirilmigtir.

BULGULAR

Yas, Cinsiyet ve Laboratuvar Bulgulari
Dagilimi

Calismamiza alinan 100 hastanin 47’si erkek,

disik olan hasta %0 ve en yilksek olan hastada
%19'dur. Kemik iligi blast orani 100 hastanin
46’'sinda <%2, 27’ sinde >%2 - <%5 araliginda,
15’'inde 2%5 - <%10 araliginda, 12’sinde =2%10 -
<%19 araliginda degerlendirilmistir. Ortalama
kemik iligi blast orani %4,5 + 4,52 olup, ortanca
kemik iligi blast orani %3,0 (arahk 0-19)dir.
Kemik iligi blast orani %2 olan hasta grubu 32
kisi ile yigilmanin en yuksek oldugu kategori olup,
sadece 1 hastada kemik iligi blast orani %15
olarak saptanmistir (Tablo-1).

Sitogenetik ile Bakilan Karyotip Sonuglari

100 hastanin 78 ine metafaz sitogenetidi ile
karyotip bakilmis ve 20 hastada (%25,6) anormal
karyotip saptanmistir. Normal karyotip saptanan
hasta sayisi 58’ dir (%74,4). MDS igin spesifik

53’0 kadindi. Hastalarin ortalama tani yasi tanimh  bir translokasyon bulunmamaktadir
62,76+13,997 ve ortanca yasi 65 (aralik: 24- (Tablo-2).
89)’tir. Tani sirasinda kemik iligi blast orani en
Tablo-1- Hastalarin tani sirasinda yas ve klinik 6zellikleri.
Tani sirasinda Min. Max. Ortalama Ortanca Standart sapma
Yas 24 89 62,76 65 13,997
Kemik iligi blast yuzdesi (%) 0 19 4,5 3,00 4,5248
Tablo-2. Anormal karyotip sonuglari.
Anormal karyotip sonuglari Sikhik
45,X,-Y[13] / 46,XY[10] 1
45 X[14] / 46,XY[6] 2
45 X[7] 1 46, XY[4] 1
Mozaik 45XY-15 46 XY 1
46,XX, del (59)(q13931)[3] / 46, XX[7] 1
46,XX[45] / 45,X[4] | 47, XXX[1] 2
46,XY, i (17 q) (8)/47, XY ,+8.i(17 q) (4) 1
46,XY, del(20)(q11) 1
46,XY, del(79)(q22)[3]/46,XY[27] 2
46,XY[15] / 47, XY, +8[5] 1
46,XY[7] / 46, XY del(5)(q13p31)[2] 1
46,XY[9] / 46, XY, 1(3;12)(q21;024.1)[6] 1
47, XX,+8 1
47,XY,+8 1
47 XY, +mar[15]/46,XY[5] 1
47 XYY[12] / 46,XY[18] 1
7 metafazin 3'inde monozomi 21, 4'inde monozomi 22, 4 metafazda Y kromozom kaybi 1
Toplam 20
262 Ege Tip Dergisi / Ege Journal of Medicine



FISH MDS Paneli Sonuglari

FISH MDS paneli i¢in del 5q, Trizomi 8, 20q
delesyonu, 7q, MLL geni (11g23), RB1 geni
(13g14) standart olarak bakilan parametrelerdir.
Bunlara ek olarak, JAK2 V617F mutasyonu ve
BCR-ABL flizyonuna de bakilmigtir. 100
hastadan 77’ sine sitogenetik inceleme yapilmisg
olup, 17 hastada (%22,1) anomali saptanmistir.
Hastalarin %8,1’i nde del 5q, %9,2’ sinde trizomi
8, %1,6’ sinda 20 g delesyonu, %6,3’Unde 7q ve
%5,8 inde 13q14 (RB geni) mutasyonlari
saptanmigtir. 11923 (MLL geni) mutasyonu
hastalarin  higbirinde  saptanmamistir.  Bazi
hastalarda birden fazla mutasyonda pozitiflik
saptanmistir. Ayrica 8 hasta icin JAK2 V617F
mutasyonu ve BCR-ABL de degerlendirilmis olup
her birinde 1er hastada (%12,5) pozitiflik
saptanmistir (Tablo-3).

Hem karyotip hem de FISH’de anomali saptanan
69 hasta incelendiginde Tablo-4’teki sonugclar
elde edilmistir.

Polimorfizm Sonuglari

V217M rs35163653 polimorfizmi degerlendirilen
98 hastada (%98) G/G atasal tip, 2 hastada (%2)
G/A heterozigot saptanmis, hastalarin hi¢ birinde
homozigot mutant V217M polimorfizmi
saptanmamistir. G360A rs35993958 bakilan 99
hastanin hepsi G/G atasal tip saptanmistir. P47S
rs1800371 bakilan 100 hastanin da hepsi C/C
atasal tip saptanmistir. P72R rs1042522 9
hastada (%9,1) C/C atasal tip, 42 hastada
(%42,4) C/G heterozigot ve 48 hastada (%48,5)
G/G homozigot mutant saptanmistir (Tablo-5).

Tablo-3. FISH MDS panel sonuglari, JAK2 V617F ve BCR-ABL sonuglari.

Mutasyon Degerlendirilen Pozitif Negatif Oran (%)
5q delesyonu 74 6 68 % 8,1
Trizomi 8 65 6 59 % 9,2
20q delesyonu 62 1 61 % 1,6
7q 63 4 59 % 6,3
13914 (RB geni) 52 3 49 % 5,8
11923 (MLL geni) 54 0 54 -
JAK2 V617F 8 1 % 12,5
BCR-ABL 8 1 7 % 12,5
Tablo-4. FISH ve karyotip sonuglarinin karsilastiriimasi.
FISH normal FISH anormal Toplam
Karyotip normal 45 6 51
Yizde %88,2 %11,8 %100
Karyotip anormal 8 10 18
Yizde %44,4 %55,6 %100
Toplam 54 16 69
Tablo-5. Polimorfizm oranlari ve alel sikhigr.
Polimorfizm Atasal Heterozigot Homozigot Alel sikhgi
V217M GIG G/A AJA G: %99 A: %1
rs35163653 %98 %2 -
G360A GIG G/IC ciC G: %100 C: %0
rs35993958 %100 - -
P47S C/C %100 CIT TIT C: %100 T: %0
rs1800371 - -
P72R C/C CIG G/G C: %30,3 G: %69,7
rs1042522 %9,1 %42,4 %48,5
Cilt 61 Say1 2, Haziran 2022 / Volume 61 Issue 2, June 2022 263



Hardy-Weinberg Dengesine Gére Sonuglarin
Degerlendirilmesi

Alel sikhk degerlendiriimesindeki siklik oranlari;
V217M polimorfizmi igin %99 G aleli ve %1 A
aleli; G360A polimorfizmi igin %100 G aleli; P47S
polimorfizmi igin %100 C aleli ve P72R
polimorfizmi igin %30,3 C aleli, %69,7 G aleli
olarak saptandi. Alellerin olusturdugu genotipler
ile olmasi beklenen genotipler arasindaki uyum
Hardy-Weinberg dengesine gore sadece V217M
ve P72R polimorfizmleri igin hesaplanabildi. Bu
iki polimorfizm igin popllasyonun dengede
oldugu hesaplanmistir (p>0,05).

SNP, Yas ve Cinsiyet lliskisinin
Degerlendirilmesi

G360A ve P47S polimorfizmlerinin hepsi atasal
tipte saptanmigtir. Bu sebeple bu iki polimorfizm
degerlendiriimeye alinamamistir. V217M
polimorfizminde de sadece 2 hastada
heterozigotluk goruldigu icin istatistiksel olarak
anlamliik saptanmamistir. P72R  polimorfizmi
cinsiyet ve tani yasi parametreleri agisindan
degerlendirildiginde anlamli farklihk
saptanmamistir. Homozigot+heterozigot grupta
kadin sayisi fazla gézlenmistir (%56,7) fakat
istatistiksel anlamda farkhlik saptanamamistir.
(P=0,077) (Tablo-6).

SNP, Karyotip ve FISH Anormallik

Karsilastirilmasi
Tablo-7'de gdsterildigi gibi, SNP sonugclari ile
karyotip ve FISH anormallik  saptanip

saptanamamasi agisindan deg@erlendirildiginde,
P72R polimorfizmi ile anormal FISH varligi
arasinda istatistiksel anlamli iliski saptanmamigtir
(p= 0,620). Hastalar ayrica
heterozigot+homozigot olarak gruplandiginda da

yine istatistiksel anlaml iliski saptanamamistir
(p=0,650).

FISH anormalligi olmayan 59 hastada P72R
polimorfizmi degerlendirildiginde, 5 hasta (%8,5)
atasal tip, 25 hasta (%42,4) heterozigot ve 29
hasta (%49,1) homozigot mutant saptanmistir.
Buna ek olarak, hastalarin %91,5’'unda FISH
sonucu normal oldugu halde P72R polimorfizmi
(heterozigot+homozigot) saptanmigtir.

FISH analizi ile P72R polimorfizmi arasindaki
iliski capraz  karsilastirmalar  yapildiginda
istatistiksel olarak anlamli fark elde edilememistir.
(p >0,05)

P72R polimorfizmi ile karyotip anormalligi
karsilastirildiginda; karyotip anormalligi bulunan
20 hastadan 2’'si (%10,0) atasal tipte, 10'u
(%50,0) heterozigot, 8i (%40,0) homozigot

mutant saptanmistir fakat polimorfizm ile
aralarinda istatistiksel anlamli iligki
saptanmamistir  (p=0,368). Ayrica hastalar

heterozigot+homozigot olarak da gruplanmis; 20
hastanin 18’i (%90) polimorfik saptanmistir fakat
yine polimorfizm ve karyotip anormalligi arasinda
istatistiksel anlamh iligki saptanamamistir.
(p>0,05)

Bundan bagka normal karyotip saptanan 58
hastanin P72R polimorfizmi degerlendirildiginde,
6 hasta (%10,3) atasal tip, 19 hasta (%32,8)
heterozigot ve 33 hasta (%56,9) homozigot
mutant saptanmistir. Ayrica hastalarin %89,7°
sinde (52/58) karyotip normal oldugu halde P72R
polimorfizmi (heterozigot+homozigot mutasyon)
saptanmigtir.

Karyotip analizi ile P72R polimorfizmi arasindaki
iliski capraz  karsilagtirmalar  yapildiginda
istatistiksel olarak anlamli fark elde edilememistir.
(p degeri: >0,05)

Tablo-6. P72R cinsiyet ve yas ile iliskisinin degerlendirilmesi.

CIG+G/IG P1
P72R A [ ti
tasal tip CIG GIG (heterozigot+ homozigot) P2
Cinsiyet P1: 0,070
(E/K) 712 21/21 18/30 39/51 P2: 0,077
Tani Yasi
57,67 62,57 63,60 63,12 P1:0,560
(ortalama) (30-84) (24-84) (31-89) (24-89) P2:0,629
(min-max) -l

P1: atasal tip- homozigot- heterozigot karsilastiriimasi

P2: atasal tip- (homozgot+heterozigot) karsilastiriimasi
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Tablo-7. P72R karyotip ve fish anormallik karsilastiriimasi.

CIG+GIG

Atasal C/G GIG 3 pP1*
P72R ; : ; (heterozigot+ Toplam o
tip (heterozigot) (homozigot) homozigot) P2
FISH P1:0,620
anormallik/toplam 27 5/30 10/39 15/69 17176 P2:0,650
Karyotip P1:0,368
anormallik/toplam 2/8 10/29 8/41 18/70 20/78 P2:1,000
*P1: atasal tip- homozigot- heterozigot karsilastiriimasi
**P2: atasal tip- (homozgot+heterozigot) karsilagtirimasi
Tablo-8. P72R polimorfizminin prognoz ile iligkisi.
. C/G+G/G pP1*
P72R Atasaltip - CIG G/G (heterozigot+ homozigot) p2**
P1:0,483
AML progresyonu var 1 1 3 4 P2:0 641
AML progresyonu yok 8 41 45 86 ﬁ;
P1:-
Toplam hasta sayisi 9 42 48 20 po-.
*P1: atasal tip- homozigot- heterozigot karsilastiriimasi
**P2: atasal tip- (homozgot+heterozigot) karsilastiriimasi
SNP Sonuglarinin Prognoz ile lliskisinin Kaplan-Meier  sagkalim  analizinde P72R

Degerlendirilmesi

Calismadaki 100 hastanin 6'st  AML’ye
progresyon gostermistir. P72R polimorfizmi igin
analiz edilen 99 hastanin 5’i AML progresyonu
g6stermis olup; atasal tip, heterozigot ve
homozigot oranlart AML progresyonu ile
karsilastirildiginda aralarinda istatistiksel anlamli
iliski saptanmamistir (p degeri: 0,483). Ayrica bu
5 hasta atasal tip ve heterozigot+homozigot grup
olarak ayrildiinda yine AML progresyonu ile
aralarinda istatistiksel anlamli iligki
saptanamamistir (p degeri: 0,641). Geri kalan 94
hastanin AML progresyonsuz ortalama sag
kalimi ile P72R polimorfizmi arasinda iligki
saptanamamistir (Tablo-8). Calismamiz izlem
calismasli olmayip sadece tanidan calisma
sonuglanana kadar ki suregte AML donlisim
oranlari incelenmistir.

Kaplan-Meier  sagkallm  analizinde  P72R
polimorfizmi incelendiginde atasal tip AML
progresyonsuz ortalama sag kalim 52,250+5,379
ay, heterozigot tip AML progresyonsuz ortalama
sag kahm 115,30845,469 ay, homozigot tip AML
progresyonsuz ortalama sag kalim
114,874+4,556 ay olup istatistiksel anlamli fark
saptanmamistir (Sekil-1).
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polimorfizmi igin hastalar atasal tip ve
heterozigot+homozigot grup olarak ayrildiginda
atasal grupta AML progresyonsuz ortalama sag
kalm 52,250+5,379 ay, heterozigot+homozigot
grupta AML progresyonsuz ortalama sag kalim
115,626+3,822 ay olup istatistiksel anlamh fark
saptanamamistir (log rank degeri: 0,423) (Sekil-2).

Survival Functions

151042622 PT2R C>G

Cum Survival

0 2 “ 60 80 100 120

AML Progresyonsuz Sagkalim (Ay)

Sekil-1. P72R polimorfizm durumuna goére
Progresyonsuz Sagkalim (atasal/ heterozigot/
homozigot).
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Survival Functions

Cum Survival

0 0 40 60 a0 100 120

AML Progresyonsuz Sagkalim (Ay)

Sekil-2. P72R polimorfizm durumuna gore Progresyonsuz
Sagkalim (atasal/ heterozigot+homozigot).

TARTISMA

Calismamizda ortalama tani yasi 62,7£13,9
saptanmigstir, literatlrdeki ortalama tani vyasi
70°'dir (1). Calismamizdaki hastalarin literatiire
gbére daha gen¢ vyasta tami almis oldugu
goralmastir. Literatirde MDS erkeklerde daha
stk gortlmekle birlikte (yilda 100.000'de E/K: 4.5/
2.7) (11) bizim calismamizda kadinlar lehine
yikseklik saptanmigtir (E/K: 1/1,1). izole del 5q
hastalarinin literattire gére kadin sayisi Ustunlugu
(12) varken bizim calismamizda, kadin ve erkek
sayisi esit olarak gézlenmistir.

Calismamizda AML progresyonu gdstermeyen
hasta sayisi IPSS ve R-IPSS dusuk risk hasta
gruplarinda anlamh olarak fazla c¢ikmistir (p<
0,05). Ayrica WHO siniflamasina gére de AML
progresyonu sadece artmis blastli grupta (RAEB-
1 ve RAEB-2) goérulmugstur. Bulgularimiz literatir
ile uyumludur (13).

Literatire gbére en sik goérilen anomali 5q
delesyonuyken (14) g¢alismamizda saptanan en
sik sitogenetik anomali %9,2 oraniyla trizomi 8’
dir.

Bizim ¢alismamizda G360A rs35993958 ve P47S
rs1800371 polimorfizmlerinde hi¢ heterozigotluk
ya da homozigotluk saptanmamistir. V217M
rs35163653 polimorfizmi %2 heterozigot iken hig
homozigot mutasyon saptanmamistir. P72R
rs1042522 polimorfizmi de %42,4 heterozigot ve
% 48,5 homozigot mutant ve %9,1 atasal form
saptanmistir.  Bu polimorfizmlerden ikisi igin
(P47S ve R72P) p53 yolaginin fonksiyonlarini
degistirdigine  dair yeterli molekiler kanit
bulunurken; diger iki polimorfizm (V217M ve
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G360A) kanser risk artisiyla iliskilendirilememistir
(15-6). Bir bagka calismada V217M p53’iin DNA
baglanma alani (DNA binding domain) yerlesimli
olmasi nedeniyle p53 aktivitesini dnemli dlglide
etkileyebilecegi dusunulmustir (15). Bizim hasta
grubumuzda V217M polimorfizmi % 98 oraninda
atasal formda saptanmistir. Felley-Bosco ve
arkadaslari P47S polimorfizmini, sadece Afrika
orijinli populasyonlarda arastirmiglar ve alel
sikhigini yaklasik %5 olarak bildirmislerdir (17).
Onceki galismalarda, p53'in hiicre biiylimesini
baskilama  kabiliyetinin, p53-S47  varyanti
tarafindan etkilenmedidi sonucuna variimigtir
(17) fakat apoptozisin uyariimasi incelenmemistir.
Sasirtict bir sekilde, bir “super-transaktivasyon
p53’ U meydana getiren p53-S47 varyanti, p53’ln
hedefledigi (P53AIP1’i de iceren) 8 tane genin 5
tanesini, dogal fenotip p53’Un uyardidi seviyeden
%150 daha fazla duzeyde etkinlegtirebilir (16).
Biz de galismamizda P47S polimorfizminin MDS
hastalari Uzerindeki etkilerine bakmak istedik
fakat hasta grubumuzda hi¢ heterozigot ya da
homozigot birey saptayamadidimiz igin anlamli
bir sonug elde edilememistir.

Calismamizda P72R polimorfizmi cinsiyet ve tani
yasl parametreleri agisindan degerlendirildiginde
(atasal tip, heterozigot ve homozigot mutant)
anlamli farkhlik saptanmamistir. Ayrica WHO
siniflama sistemi alt gruplari, IPSS ve R-IPSS alt
gruplarinda P72R polimorfizmi ile istatistiksel
bakimdan anlamli fark bulunamamistir.

Hamadou ve arkadaslari hematolojik malignite
vakalarindan olusan 40 hastanin 36’ sinda en
¢ok tekrarlayan varyantin P72R oldugunu
saptamistir. Bu 40 hastanin 22’si sporadik akut
[6semili ve 18’i de Idsemi, lenfoma ve miyeloid
sendrom vakalarini iceren ailesel hematolojik
malignitelerdir. P72R (rs1042522), en sik gorulen
varyant olarak vakalarin %90' inda saptanmistir
(18). Bizim galismamizda da P72R (rs1042522)
varyant orani %90,9 ile literatlrt
desteklemektedir.

McGraw ve arkadaslari spesifik kanserlerde
Ozellikle  hematolojik  malignitelerin ~ R72P
birlikteliginden kanser risk artisi ile etkilendigini
goOstermiglerdir. 705 MDS hastasinda R72P- C
alelinin MDS yatkinligini etkileyebilecegini ve bu
hasta grubunun %11,1 inin (78/705) atasal,
%41,5 nin (293/705) heterozigot ve %47,4 Unin
(334/705) homozigot mutant oldugu saptanmistir.
Bu bulgular en genis ¢apli P72R caligmasini
icermektedir (19). Bizim c¢alismamizdaki hasta
grubunda R72P- C aleli %9,1 atasal, %42,4
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heterozigot ve %48,5 homozigot mutant olarak
saptanmistir ve literatar ile uyumludur.

Weich ve arkadaslari kronik miyeloid |6semili
(KML) hastalarda TP53 kodon 72 SNP
vakalarinda (141 hastada) heterozigot ve
homozigot varyantlarin KML gelisiminde 6nemli
rol oynadigini saptamislardir. 141 KML hastasi
ve 141 saglikli kontrol grubunda g¢alisma yapan
Weich ve arkadaslari TP53-C alel sikliginin
kontrol grubunda 9%29,8 iken hasta grubunda
%22,3 oldugunu ve C alel sikhginin hasta
grubuda 6nemli élglide azaldigini gdstermislerdir
(20). Bizim calismamizda C aleli sikl§1 %30,3
olarak izlenirken, G aleli sikhgi %69,7 olarak
izlenmigtir. Calismamizda kontrol grubu olmadigi
icin saglikl bireyler ve hasta bireyler arasindaki
alel frekans farki gozlenememistir fakat hasta
bireylerde C aleli sikl§inin az oldugu (%30,3)
saptanmigtir.

P72R meme kanseri hastalarinda da ¢alisiimigtir.
Uren ve arkadaslari meme kanseri tanisi almig
508 kadin hasta ve saglikli kadindan olusan 367
kisilik kontrol grubu ile olan c¢alismalarinda
rs1042522 polimorfizminin hasta ve kontrol grubu
kiyasinda istatistiksel anlamli olarak farkhlik
olmadigini bulmuslardir. Alel frekanslarini G aleli
hasta grubunda %69.0, kontrol grubunda %31.0;
C aleli hasta grubunda %31.0; kontrol grubunda
%69.0 olarak ortaya koymuslardir (21).
Calismamizda kontrol grubu olmadigi icin alel
frekans karsilastiriimasi yapilamamigtir.

Kaynaklar

Arenillas ve arkadaslari metafaz sitogenetigi
sonugclarinda herhangi bir anormalligi olmayan 62
MDS hastasinda SNP dizileme yapmis ve bu
hastalarin %50 sinde (31/62) SNP anormalligi
tespit etmislerdir. Bu c¢alisma rutin metafaz
sitogenetiginde  anormallik olmayan MDS
hastalarinin bulundugu en genis MDS grubu
calismasidir. (22). Biz de galismamizda metafaz
sitogenetigi ile analiz edilmis ve karyotipi normal
saptanmig 58 hastanin %89,7’sinde (52/58)
P72R  polimorfizmi  goéralmastir. Bulmus
oldugumuz sonuglarda, normal karyotipe sahip
fakat SNP anormalligi olan hasta orani literatire
gbre daha yiksektir. Bu farkhligin sebebi
calismaya katilan MDS hasta gruplarinin farkl
etnik koken ve cografi dagihminin &értismuyor
olusundan kaynaklanabilir. Literatir 6nerileri, her
iki ydontemin (FISH ve konvansiyonel sitogenetik)
SNP dizileme yontemi ile birlikte kullaniimasi
yénindedir (22).

SONUGC

Bdylece hem tanisal hem de prognostik belirteg
olarak SNP tedavide Umit verici gériinebilir.

Daha genis ¢apli galismalar ile polimorfizmlerin
prognostik 6nemi belirlenerek MDS skorlama
sistemlerine daha genis katki saglanabilir ve bu

dogrultuda tedavi konusunda 6ngorilerde
bulunulabilir.
Cikar catismasi: Yazarlar ¢ikar catismasi

olmadidini beyan etmektedir.
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Diabetes mellitus postoperatif hipoparatiroidizm i¢in bir risk faktéri
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ABSTRACT

Aim: Postoperative hypoparathyroidism (postop hypoPT) is usually seen after aggressive neck
surgery, and can be fatal if left untreated. To the best our knowledge there is no study in literature that
directly investigates the association between diabetes mellitus (DM) and postop hypoPT. In this study,
we aimed to determine whether DM increases the risk of permanent postop hypoPT.

Materials and Methods: Patients presenting to endocrinology outpatient clinic with a diagnosis of
permanent postoperative hypoparathyroidism, were studied retrospectively. Patients older than 18
years of age were included in the study if one year had passed after the neck operation.

Results: The average age of 131 patients who met the inclusion criteria was 49 + 12. 93.9% of the
patients were women and the patients were generally obese or overweight (mean body mass index=
3045.29 kg/mz). While 14.5% of the patients were diabetic and 32.8% prediabetic (47.3% had
impaired carbohydrate tolerance), 52.7% had normal glucose metabolism.

Conclusion: The rate of DM / prediabetes (preDM) in patients diagnosed with postop hypoPT and the
prevalence of DM / preDM in Turkish population were similar. Even though DM is associated with
endothelial dysfunction, our findings suggest that DM is not a risk factor for postop hypoPT.
Keywords: Postoperative hypoparathyroidism, permanent hypoparathyroidism, diabetes mellitus,
prediabetes.

oz

Amag: Postoperatif hipoparatiroidizm (postop hipoPT) genellikle agresif boyun cerrahisinden sonra
gordlir ve tedavi edilmezse 6liimcdl olabilir. Bildigimiz kadariyla literatiirde diabetes mellitus (DM) ile
postop hipoPT arasindaki iligkiyi dogrudan arastiran bir ¢alisma bulunmamaktadir. Bu ¢alismada
DM'nin kalici postop hipoPT riskini artirip artirmadigini belilemeyi amacladik.

Gereg ve Yéntem: Endokrinoloji poliklinigine postoperatif kalici hipoparatiroidizm tanisi ile bagvuran

hastalar retrospektif olarak incelendi. Boyun ameliyatinin (izerinden en az bir yil ge¢mis olan 18 yas
Usti hastalar ¢alismaya dahil edildi.
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Bulgular: Dahil edilme kriterlerine uyan 131 hastanin yas ortalamasi 49 + 12 idi. Hastalarin %93,9'u
kadindi ve hastalar genel olarak obez veya fazla kiloluydu (ortalama viicut kitle indeksi= 30+5,29
kg/m?). Hastalarin %14,5' diyabetik ve %32,87 prediyabetik (%47,3'G bozulmus karbonhidrat
toleransina sahipti), %52,7'si normal glukoz metabolizmasina sahipti.

Sonug: Postop hipoPT tanisi alan hastalarda DM | prediyabet (preDM) sikhgi ile Tiirk popdlasyonunda DM
| preDM prevalansi benzerdi. Diyabet, endotel disfonksiyonu ile iligkili olmasina ragmen, ¢alismamizdaki
bulgular DM'nin postop hipoPT igin bir risk faktérii olmadigini digiindiirmektedir.

Anahtar Sozciikler:
prediyabet.

INTRODUCTION

Postoperative hypoparathyroidism (postop
hypoPT) is a common complication of neck
surgery. Development of ‘permanent

hypoparathyroidism’ is especially significant, as it
can be fatal when left untreated. Permanent
hypoPT, which requires long-term close
monitoring, is a cumbersome complication both
for the patient and the physician. If patients at
risk for postop hypoPT can be identified,
necessary supportive measures can be provided
and morbidity may be reduced (1).

Known risk factors for postop hypoPT include
surgery for thyroid malignancy, bilateral central
neck dissection, inexperience of the surgeon,
recurrent surgery, substernal goiter, vitamin D
deficiency, surgery for parathyroid hyperplasia,
pregnancy, lactation, female gender, autoimmune
thyroid disease, and malabsorptive conditions
such as previous gastric bypass surgery (2, 3).

Parathyroid glands are fragile organs with a rich
in blood supply. In addition to the above-
mentioned risk factors, ‘endothelial dysfunction’,
which causes impaired blood flow to the
parathyroid glands, may also play a critical role in
the development of postop hypoPT. Studies have
shown that diabetes, a cardiovascular disease
equivalent, is associated with endothelial
dysfunction. (4-6). Diabetes mellitus (DM) also
affects angiogenesis and delays the wound
healing (7). DM may hence be related to
postoperative parathyroid gland dysfunction.

To the best knowledge of the authors, there is no
study in literature that directly investigates the
association between DM and postop hypoPT. In
this study, we aimed to determine whether DM
increases the risk of permanent postop hypoPT.

MATERIALS and METHODS

Patients who presented to the endocrinology
outpatient clinic of a tertiary hospital with a
diagnosis of permanent postop hypoPT between
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Postoperatif hipoparatiroidizm, kalici hipoparatiroidizm, diabetes mellitus,

April 2015 and March 2020, were evaluated
retrospectively.

Patients older than 18 years of age were included
in the study if one year had passed after the neck
operation. Patients with metabolic bone disease
that could affect serum calcium and phosphorus
levels, patients diagnosed with idiopathic
hypoparathyroidism, pregnant or breastfeeding
women, patients on dialysis, and patients with
known active malignancy were excluded. The
data on whether the patients were diabetic or
prediabetic in the preoperative period were based
on their anamnesis or preoperative laboratory
data, if available. The patients who had not
reliable data were not recruited to study.

Body mass index (BMI) was calculated as weight
(kg) divided by height in meters squared (m?).
Total cholesterol and triglycerides were
measured by enzymatic color test. Calcium,
phosphorus, magnesium and albumin were
tested by photometric method. LDL and HDL
cholesterol were studied with enzymatic color +
immuno-inhibition test, FPG enzymatic UV test
(HK G6P-DH) and creatinine kinetic color test
(AU5800 auto analyzer, Beckman Coulter Inc.,
Brea, CA, USA). Serum TSH was studied in
Beckmann-Coulter DXI-800 immunoassay device
by chemiluminescence immunoassay (CLIA)
method. Parathyroid hormone (PTH) and 25 (OH)
vitamin D were measured using the
chemiluminescence method on the Cobas E-801
analyzer (Roche Diagnostics GmbH, Mannheim,
Germany).

Those with impaired fasting glucose and / or
impaired glucose tolerance were considered
preDM. American Diabetes Association criteria
were used for the diagnosis of DM (8). Those
with a body mass index (BMI) =30 kg/m2 were
defined as obese, while those with a BMI = 25 -
<30 kg/m2 were defined as overweight. A PTH
level below 15 one year after surgery was
considered permanent hypoPT. The study was
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approved by the institutional review board

(2017/E-17-1274).

Statistical analyzes were performed using IBM
SPSS for Windows Version 24.0 package
program. Numerical variables were summarized
by mean * standard deviation or median
[minimum-maximum]. Categorical variables were
shown with numbers and percentages. Whether
there was a difference between the groups in
terms of categorical variables was investigated
by chi-square test or Fisher's exact test. Whether
numerical variables showed normal distribution or
not was examined by Kolmogorov Smirnov test,
and homogeneity of variances was examined by

Levene test. Differences between two
independent groups in terms of numerical
variables; In case the parametric test

assumptions were met, independent groups were
analyzed by t-test. If the parametric test
assumptions were not provided, the Mann
Whitney U test was used. The significance level
was taken as p <0.05.

Table-1. Descriptive data of the patients.

RESULTS

One hundred and thirty-one patients who met the
inclusion criteria were included in the study. The
average age of the patients was 49+12 years,
and the mean time after the operation was 9
(min-max: 1-44) years (Table-1). 93.9% of the
patients were women and the patients were
generally obese or overweight (body mass index
'BMI' 30 + 5.29 kg/m?). When those with impaired
fasting glucose and / or impaired glucose
tolerance were evaluated as preDM, 32.8% of the
patients who developed postop hypoPT were
prediabetic and 14.5% had diabetes. In other
words, while 47.3% of the patients had impaired
carbohydrate tolerance, 52.7% had normal
glucose metabolism (Table-1).

The current laboratory data of patients are shown
in Table-2. Treatment regimens of patients and
the daily treatment doses are presented in Table-
3. The doses of daily calcitriol did not differ
significantly between the group with impaired
glucose metabolism (DM + preDM) and the group
with normal glucose tolerance (Table-4).

Parameter Value / result
Age (year) 49.47 +12.14
Gender (F/M) (n) 123/8

(%)
Body mass index (BMI) (kg/m?)
Mean time after surgery (years) (min-max)
Thyroid malignancy n (%)
Recurrent operation n (%)
Lymph node dissection n (%)
Hypertension n (%)
Cardiovascular disease n (%)
Preop DM + pre DM n (%)

Postop carbohydrate metabolism situation:
e DM(+) n (%)
e PreDM n (%)
e Normal glucose tolerance n (%)

Postop DM + Pre DM

(%93.9) / (%6.1)

30 +5.29
9 (1-44)
36 (27.5)
12 (9.2)
16 (12.2)
33 (25.2)
12 (9.2)
22 (16.8)

19 (14.5)
43 (32.8)
69 (52.7)

61 (47.3)

DM: Diabetes mellitus, Pre DM: Pre-diabetes, Preop: Preoperative, Postop: Postoperative
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Table-2. Current laboratory data of patients.

Parameter Value

PTH (pg/ml) 6.73 +£4.49
25-OH vitamin D3 (ng/ml) 22.61+£9.19
Ca (mg/dl) 8,7 (5.5-10.3)
P (mg/dl) 447 +£0.23
Mg (mg/dl) 1.87£0.20
Fasting plasma glucose (mg/dl) 95 (70-338)
HbAlc (%) 6 (5.3-14.5)
Creatinine (mg/dl) 0.85+0.22

Triglyceride (mg/dl)
Total cholesterol (mg/dl)
LDL-cholesterol (mg/dl)
HDL-cholesterol (mg/dl)
Vitamin B12 (ng/L)

Uric acid (mg/dl)

142.64 + 94.35
205.07 + 36.24
122.63 + 29.84
53.23 + 12.54
237 (53-518)
4.87 +1.40

PTH: Parathyroid hormone, Ca: Calcium, P: Phosphorus, Mg: Magnesium,

HbAlc: Glycated hemoglobin, LDL: Low-density lipoprotein, HDL: High-density lipoprotein

Table-3. Medications and their daily doses.

Medication

Daily dose of medication

Calcitriol (mcg/day)
Levothyroxine (mcg/day)
Calcium (mg/day)

0.5 (0.25-2)
125 (25-350)
1709.49 + 779.47

Table-4. Comparison of the patients with impaired glucose metabolism (DM + Pre DM) and normal glucose

tolerance in terms of calcitriol treatment doses.

Patients with normal Patients with DM + pre p value
glucose metabolism (n=69) DM (n=62)

Calcitriol dose (mcg/day) 0.70 £ 0.415 0.55 + 0.265 0.063
(0.25-2) (0.25-1)

Patients with serum ‘Ca’ inthe 14 (20.3) 13 (21) 0.886

target range (n)

Patients with serum ‘P’ in the 41 (59.4) 29 (46.8) 0.278

target range (n)

DM: Diabetes mellitus, Pre DM: Pre-diabetes

DISCUSSION

We found that the prevalence of DM / preDM in
patients who developed permanent hypoPT after
neck surgery was similar to the general
prevalence of DM / preDM in our country (9, 10).
Postop hypoPT is the most common complication
of neck surgery (2). It is usually seen after
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aggressive thyroid surgery and can be fatal if left
untreated. Quality of life is seriously impaired,
especially if ‘permanent hypoparathyroidism’
develops. It is important to identify patients at risk
of postop hypoPT, so that necessary supportive
measures can be taken to reduce the risk.
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Postop hypoPT may be transient or permenant.
Transient hypoPT usually resolves within 6
months postoperatively, while permanent hypoPT
continues beyond 6 months (even up to a year)
after surgery (11, 12). Parathyroid hormone
(PTH) has a short half-life (3-5 minutes) and
disruption of arterial supply during surgical
manipulation can result in temporary low PTH
levels (<15 pg/ml) in the circulation. If PTH levels
continue to remain below 15 pg/ml for more than
6-12 months, calcitriol and calcium replacement
therapy are usually required along with close
monitoring. Long-term consequences of hypoPT
include basal ganglia / ectopic soft tissue
calcification, cataracts, imperfections in bone
metabolism, nephrolithiasis, and even end stage
renal failure (3). In addition to increased morbidity
and mortality, permanent hypoPT have a serious
impact on quality of life (3, 13). Postop hypoPT
mandates lifetime follow-up, which is difficult for
both the patient and the physician, not to mention
the financial burden. In our study, despite close
monitoring, patients with serum calcium levels in
the target range (8-8.5 mg/dl) (14, 15) constituted
only 1/5 of the total patients.

Most of the risk factors for postop hypoPT are
associated with trauma and devascularization of
the parathyroid glands (11, 12). Risk factors other
than the extent of the surgical intervention and
the experience of the surgeon are particularly
associated with transient postop hypoPT. Other
risk factors such as vitamin D deficiency have
little role in the development of postop hypoPT
(12, 14, 16-19). In the present study, extensive
surgical procedures such as thyroid malignancy /
neck lymph node dissection and recurrent
operations were frequent, in accordance with the
literature (2, 3, 12).

The current vitamin D3 levels of patients have
been obtained 9 years after surgery, on average.
Hence, we lack information regarding the
preoperative 25-OH vitamin D3 levels. However,
the fact that the patients still had vitamin D
deficiency despite the routine use of 25-OH
vitamin D3 replacement suggested that
deficiency was probably present in the
preoperative period as well. Vitamin D deficiency
causes postoperative transient
hypoparathyroidism (1) as 25-OH vitamin D3
increases intestinal calcium and phosphate
absorption. PTH levels are increased in patients
with  low 25-OH vitamin D3 (secondary
hyperparathyroidism), thus 1-hydroxylation is
activated in the kidneys and 1,25-dihydroxy-
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vitamin D3 (calcitriol) production is stimulated
(20, 21). The normal production rate of calcitriol
is 0.5-1 pg per day (22). The calcitriol
requirement of the patients in our study was
between 0.25 and 2 mcg/day, which is in
accordance with the literature. A possible
explanation for the transient hypoPT seen in
vitamin D3 deficiency may be that vitamin D
deficiency leads to secondary
hyperparathyroidism, which in turn increases the
oxygen consumption of the parathyroid glands.
However, in order to prove this possible
mechanism, radiological studies showing an
increased blood supply to the parathyroid glands
are needed.

There are contradictory publications in the
literature regarding the relationship between age
and postoperative  hypoPT  development.
Younger patients may require aggressive surgery
for malignancy (23, 24). On the other hand, aging
is thought to increase the risk of hypoPT due to
impaired blood supply of the parathyroid glands
and low vitamin D levels (1, 20). The average
age of our study participants was 50 and the
results were obtained approximately 9 years after
surgery. Thus, in the present study, postop
hypoPT was observed in adults around the age
of 40. The study was conducted in a tertiary
reference hospital, where aggressive surgery for

malignancy is more common, which might
explain the relatively young age of hypoPT
patients.

In line with literature, we found that postop
hypoPT was more common in women. This may
be due to lower 25-OH D3 levels in women and
other hormonal factors. The high risk of postop
hypoPT in young women has also been attributed
to the anti-osteoclastic effect of estrogen (25).

In addition to the above-mentioned risk factors for
postop hypoPT, ‘endothelial dysfunction’ may
cause an impairment in the blood supply of the
parathyroid glands. The parathyroid glands are
vulnerable organs, and a rich blood supply is
required for its proper functioning. Approximately
30% of a normal parathyroid gland is composed
of capillary cells, and interruption of the blood
supply of this fragile gland leads to hypoPT (26).
Studies have shown that diabetes, a disease
equivalent to cardiovascular disease, is
associated with endothelial dysfunction (4-6). In
addition, diabetes mellitus negatively affects
angiogenesis and delays the wound healing
process (7). Thus, we hypothesized that the
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blood flow to the parathyroid glands would be
jeopardized in diabetic patients undergoing
surgery. However, we did not find any significant
difference in the prevalence of diabetes /
prediabetes between patients who developed
permanent hypoPT after neck surgery and the
Turkish population in general. According to the
TURDEP-II  (Turkish Diabetes Epidemiology
Study, n = 26499) study, the prevalence of DM in
our country is 13.7%, and the prevalence of
prediabetes (isolated impaired fasting glucose
and/or impaired glucose tolerance) is 30.8% (9).
The prevalence of DM and preDM in the patients
included in our study were similar to the general
Turkish  population (14.5% and 32.8%,
respectively). According to PURE study (an
international Prospective Urban Rural
Epidemiology  Study, n=4056 participants
[female: 60.7%, mean age: 50+9.1 years]) the
prevalence of DM increased from 13.7% in 2008
to 21% in 2015 (10). In literature, we found only
one study about the relationship between
diabetes and the speed of postop PTH recovery.
Al-Dhahri et al emphasized that DM is one of the
risk factors affecting the speed of recovery (27).
However, it was not about the association
between diabetes and postop hypoPT risk.

Our retrospective study has several limitations
worth mentioning. First of all, the sample size
was small. A higher sample size could have
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ABSTRACT

Aim: The impact of migration on health is far-reaching, making migrant populations particularly
vulnerable, fueling health inequalities and resulting in serious implications for global health. The aim of
our study to assess antenatal care, pregnancy and neonatal outcomes of Syrian refugee women in
Turkiye.

Material and Methods: Syrian and Turkish pregnants who delivered between 2013-2019 were
recruited and categorized into groups according to maternal age at delivery. First trimester combined
test, second trimester triple test, preterm delivery, maternal anemia; neonatal stillbirth, APGAR scores,
birth weight and breastfeeding status were assessed.

Results: 4992 Syrian and 6846 Turkish pregnants were included. Maternal anemia was higher in
Turkish patients in 20-34 and =35 groups. First trimester combined test, APGAR scores and birth
weights were lower in Syrian women. Preterm rates higher in Turkish patients in only 20-34 age group.
Second-trimester triplet tests were only higher in Turkish women in 235 age group. Low birth weight
was higher in younger Syrian patients. Satisfying breastfeeding results were found in Syrian women.
Conclusion: Our study stated that Syrian women are at risk of low birth weight in adolescent and 20-
34 age groups and low rates in first trimester combined test in all age groups. However decreased risk
of pregnancy complications such as maternal anemia, preterm delivery, cesarean delivery and
satisfying breastfeeding results were found in Syrian patients.

Keywords: Syrian, refugee, pregnancy, outcomes.

oz

Amagc: Gogln sadlik lizerindeki etkisi genig kapsamlidir ve gégmen niifusu 6zellikle savunmasiz hale
getirmekte, sagdlik egsitsizliklerini kériklemekte ve kiresel saglik (zerinde ciddi sonuglar
dogurmaktadir. Calismamizin amaci, Tirkiye'de yasayan Suriye'den gé¢ etmis gebelerin dogum
oncesi bakim, gebelik ve yenidogan sonuglarini degerlendirmektir.
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Gere¢ ve Yoéntem: 2013-2019 yillari arasinda dogum yapan Suriye’den géc¢ etmis ve Tlirkiye
Cumbhuriyeti (TC) vatandasi gebeler, dogumdaki anne yaslarina gére gruplara ayrildi. Birinci trimester
kombine testi, ikinci trimester Uglii testi, erken dogum, maternal anemi; 6lii dogum, APGAR skorlari,
dogum agirligi ve emzirme durumu degerlendirildi.

Bulgular: 4992 Suriye’den gé¢ etmis ve 6846 ve TC vatandagi gebe dahil edildi. Maternal anemi, TC
vatandas! gebelerde 20-34 ve 235 gruplarda daha yiiksekti. llk trimester kombine testi APGAR
skorlari ve dogum agirliklari Suriye’den gb¢ etmis gebelerde daha dlslikti. Sadece 20-34 yas
grubundaki TC vatandasi gebelerde preterm dogum oranlari daha yiiksekti. Ikinci trimester (iglii testler
sadece 235 yas grubundaki TC vatandasi kadinlarinda daha yiiksekti. Diigiik dogum agirligi
Suriyel'den gb¢ eden geng gebelerde daha yiiksekti. Suriye’den gé¢ etmis kadinlarda tatmin edici
emzirme sonuglari bulundu.

Sonug: Calismamiz, Suriye’den gé¢ etmis gebelerin adblesan ve 20-34 yas gruplarinda dlisiik dogum
agirhgi ve tim yas gruplarinda ilk trimester kombine testte diigiik oranlar agisindan risk altinda
oldugunu gésterdi. Ancak Suriye’den gb¢ etmis gebelerde maternal anemi, erken dogum, sezaryen

dogum ve tatmin edici emzirme sonuglari gibi gebelik komplikasyonlari riskinde azalma bulundu.
Anahtar Sézciikler. Suriyeli, gégmen, gebelik, sonuglar.

INTRODUCTION

Since 2011, an estimated 4.812.204 million
Syrian refugees have left for neighboring
countries, primarily Lebanon, Turkiye, and Jordan
(2). Of all Syrian refugees in Turkiye, 49.2% are
female (1). The impact of migration on health is
far-reaching, making migrant populations
particularly vulnerable, fueling health inequalities
and resulting in serious implications for global
health.

Routine perinatal healthcare is an effective
method to optimize pregnancy outcomes and the
lifelong health of women and their offspring (2).
Late access to maternity care can result in
adverse perinatal outcomes (3). Vulnerable
pregnant women, face barriers to accessing
healthcare including maternity care (4). This
disparity in access to, and use of, perinatal
healthcare can lead to significant health
inequalities. Failure to effectively reach and
provide optimal perinatal care for refugee women
will result in failure to reduce health inequalities
for this vulnerable group of women and their
neonates.

The aim of the study to assess antenatal care,
pregnancy and neonatal outcomes of Syrian
refugee women in Turkiye.

MATERIALS and METHODS

A retrospective cross-sectional study was
conducted in Buca Seyfi Demirsoy Research and
Teaching Hospital, one of the highest birth rate in
west region of Turkiye. Turkish and Syrian
singleton pregnant women over 20 weeks who
delivered between 2013 and 2019, with no
missing data, were recruited.
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Maternal-fetal and neonatal data were obtained
from clinical databases of obstetric facility.
Pregnant women were categorized into 3 groups
according to maternal age at delivery (<19 years,
20-34 years, 235 years). Antenatal -care,
pregnancy and neonatal outcomes assessed
were: maternal age, gestational age at birth,
preterm delivery, first trimester combined test,
second trimester triple test, maternal hemoglobin
(Hgb) at birth, pregnancy anemia, mode of
delivery, if available primary or repeat cesarean
and cesarean indication; birth height, birth
weight, neonatal cranial circumference, low birth
weight, macrosomia, neonatal sex, first and fifth
minute APGAR score, neonatal death and
breastfeeding.

Gestational age at birth was calculated by the
last known menstrual period and confirmed by
1st or 2nd trimester ultrasound examination. <19
years were defined as adolescent (5) and =35
years as advance maternal age (6). Preterm
delivery was defined as delivery occurring before
37 completed weeks of gestation. Anemia for
pregnancy was defined as <10.5 g/dl at second
and as <11 g/dl at third trimester. Pregnancy
hypertension variable included both chronic
hypertension, gestational hypertension, HELLP,
pre-eclampsia, pre-eclampsia superimposed and
eclampsia. Low birth weight (LBW) neonates are
sub-grouped to the degree of smallness at first
weight determination after birth: low birth weight
(LBW) as less than 2500 grams, very low birth
weight (VLBW) as less than 1500 grams,
extremely low birth weight (ELBW) less than
1000 grams. Macrosomia was defined as
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neonates’ birth weight over 4000 grams.
Breastfeeding only act is considered as feeding
without formula milk.

Statistical analysis was performed using IBM
SPSS 24. p < 0.05 was considered statistically
significant. The distribution of continuous
variables was evaluated with Shapiro-Wilk test.
Mann Whitney U test for ordinal and Chi-square
and Fisher's Exact test for categorical data was
performed. Study was approved by local ethical
committee (2019/7-20).

RESULTS

4992 Syrian refugee and 6846 Turkish pregnant
women over 20 weeks who delivered, with
sufficient data, were recruited.

In Turkish vs Syrian adolescent patients; mean
gestational week, age, Hgb, APGAR 1', APGAR
5’, birth weight were 39.341£1.70 (min-max:24-
426) vs 39.4711.84 (min-max:22.5-42.4),
17.93£0.94 (min-max:14-19) vs 17.85+£3.91 (min-
max:14-19), 11.01+1,27 (min-max:7.4-14.1) vs
11.06+£1.26 (min-max:6.5-13.6), 7.90+0.55 (min-
max:0-9) vs 7.84+0.85 (min-max:0-8), 8.90+0.63
(min-max:0-9)vs 8.80+0.82 (min-max:0-9),
3200.71+489.53 (min-max:600-4750) VS
3101.35+493.62 (min-max:470-4500)
respectively. In Turkish vs Syrian patients aged
between 20-34 years old; mean gestational
week, age, Hgb, APGAR 1’, APGAR &, birth
weight were 39.24+1.54 (min-max:22-42.6) vs
39.48+1,50 (min-max:22-43), 26.87+4.30 (min-
max:20-34) vs 24.78+3.91 (min-max:20-34),
10.97+1.24 (min-max:7.7-14.7) vs 11.24+1.20
(min-max:7,4-14), 7.92+0.48 (min-max:0-9) vs
7.81+£0.94 (min-max:0-8), 8.93+0.43 (min-max:0-
9)vs 8.79+0.80 (min-max:0-9), 3303.98+483.81
(min-max:360-6050) vs 3177.61+484.27 (min-
max:420-5150) respectively. In Turkish vs Syrian
advanced maternal aged patients; mean
gestational week, age, Hgb, APGAR 1', APGAR
5’, birth weight were 39.06+£1.76 (min-max:23-
42.6) vs 39.25%1.65 (min-max:28.4-42.2),
37.6242.77 (min-max:35-51) vs 37.69+2.89 (min-
max:35-49), 10.98+1,25 (min-max:7.7-14.1) vs
11.22+1.19 (min-max:7.1-13.5), 7.92+0.51 (min-
max:0-9) vs 7.78+1.04 (min-max:0-8), 8.91+£0.59
(min-max:0-9)vs 8.75+1.01 (min-max:0-9),
3308.49+514.48 (min-max:500-5870) VS
3234.704£598.04 (min-max:610-4700) respectively.
Maternal age was found higher in Turkish
pregnants in 20-34 age group (p=0.000).
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Hemoglobin was observed higher in Syrian
refugees in 20-34 and =35 groups (p=0.000,
p=0.001). APGAR 1’ and 5’ scores were higher in
Turkish patients in all age groups (p=0.000,
p=0.000). Birth weights were found increased in
Turkish patients in all age groups (<19, 20-34,
235; p=0.000, p=0.000, p=0.046 respectively)
(Table-1).

In antenatal care assessment first trimester
combined tests were higher in Turkish patients in
all age groups (p=0.000). However second-
trimester triplet tests were only higher in Turkish
women in =35 age group (p=0.000). Maternal
anemia was significantly higher in Turkish
patients in 20-34 and =35 groups (p=0.000,
p=0.004). Normal spontaneous vaginal delivery
rates were higher in Syrian refugees in 20-34 and
235 age groups. (p=0.000, p=0.020). Preterm
delivery rates higher in Turkish patients in only
20-34 age group (p=0.029). Sex of neonates and
stillbirth rates were similar in both groups at all
ages. In =19 age patient group while LBW, VLBW
and ELBW rates were higher in Syrian women,
macrosomia was found increased in Turkish
patients (p=0.000). In 20-34 age group only LBW
was higher in Syrian and macrosomia again was
higher in Turkish women (p=0.000). LBW and
macrosomia were found higher in Syrian women
in =35 group (p=0.000). Syrian women were
found breastfeeding their infants without any
formula in all age groups (p=0.000, p=0.000,
p=0.000) (Table-2). In adolescent group repeated
cesarean delivery, placental abruption, abnormal
placentation and prior uterine surgery rates were
found higher in Syrian women (13.3%,
0.2%,0.2%, 0.1%); in all other indications Turkish
patients were ahead (p=0.000). In 20-34 age
group cord prolapse and maternal severe
disease were higher in Syrian women (0.1%,
0.1%) and also other indications were found
increased in  Turkish patients (p=0.000).
Cephalopelvic disproportion, failure to progress
during labor, fetal malpresentation, when =35
patients, pregnancy hypertension and placental
abruption were higher in Syrian women (4.1%,
3.1%, 3.8%, 0.7% and 0.7%); however other
indications were found increased in Turkish
patients (p=0.000) (Table-3).
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Table-1. Demographics, clinical features of maternal and neonatal outcomes.

Adolescent Aged Between 20-34 Old maternal age
Turkish Syrian p Turkish Syrian p Turkish Syrian p
(n=1061) (n=1076) (n=4612)  (n=3624) (n=1173) (n=292)
Median Median Median Median Median Median (25p.-
(25p.- (25p.- (25p.-75p.) (25p.- (25p.-75p.) 75p.)
75p.) 75p.) 75p.)
Gestational 40 (38,6- 40,2 0,000 39,5 (38,5- 40,2 0,000 39,5 (38,4- 40,1 (38,6- 0,015
age at birth 40,2) (39,2- 40,2) (39,1- 40,2) 40,2)
(week) 40,2) 40,2)
Maternal 18 (17- 18 (17- 0,690 27 (23-31) 24 (22-28) 0,000 36 (36-40) 37 (36-39) 0,359
Age 19) 19)
Hemoglobin 11,1 11 (10,2- 0,205 11 (10,1- 11,4 0,000 11 (10,1- 11,4 (10,0- 0,001
(g/dl) (10,1-12) 12) 11,9) (10,3- 11,9) 12,1)
12,2)
APGAR 1’ 8 (8-8) 8(8-8) 0,124 8 (8-8) 8(8-8) 0,000 8 (8-8) 8 (8-8) 0,006
min
APGAR 5’ 9 (9-9) 9(9-9) 0,000 9 (9-9) 9(9-9) 0,000 9 (9-9) 9 (9-9) 0,000
min
Birth weight 3200 3132 0,000 3300(3000- 3190 0,000 3300 3267,5(2882,5- 0,046
(gn) (2900- (2870- 3600) (2900- (3000- 3620)
3520) 3425) 3480) 3640)
Table-2. Clinical features of antenatal, pregnancy and neonatal outcomes.
Adolescent Aged Between 20-34 Old maternal age
Turkish Syrian Turkish Syrian Turkish  Syrian
n (%) n (%) n (%) n (%) n (%) n (%) p
First-trimester 2218 570
combined test 339 (32) 31(29 0,000 (48.1) 220 (6,1) 0,000 se 1862 0000
Second-
trimester triple 491 384
test 70 (6,6) 69 (6,4) 0,862 (10,6) 408 (11,3) 0,376 @27y 28 (8,9) 0,000
Maternal 526 2407 610 124
Anemia (a0 54204 0713 (52.2) 1631 (45) 0,000 (52.0) (42.5) 0,004
Birth Type
NSVD 786 759 (70,5) 2697 2573 (71) 810 181
(74,1) (58,5) (69,1) (62)
0,067 0,000 0,020
cs 275 317 (29,5) 1915 4051 (29) 363 111
(25,9) ’ (41,5) (30,9) (38)
Cesarean Type
Primary 237 174 790 810 181
(17,1) 401 (11,1) (69,1) (62)
(22,3) (16,2) 0,000 0,000 0,020
Secondary 143(13.3) 1125 650 (17,9) 363 111
38 (3,6) (24,4) (30,9) (38)
Neonatal Sex
Male 561 569 (52,9) 2328 583 152
(52,9) 0.997 (50,5) 1817 (50,1) 0.760 (49,7) (52,1) 0.471
Female 500 507 (47.1) : 2284 1807(49,9) : 590 140 :
(47,1) : (49,5) (50,3) (47,9)
Neonates
Alive 1057 1071 4606 1169 290
(99,6) (99,5) 1,000 (99,9) 36116‘(89%7) 0214  (997)  (99,3) 0,342
Stillbirth 4(0,4) 5 (0,5) 6 (0,1) ' 40,3 20,7
Preterm Birth 76 (7,2)  59(55) 0,110 é‘% 152 (42) 0,029 86(7,3) 26(89) 0434
; ; 7(0,2)
Birth Weight 5 5) 16 (0,3) 403 207
ELBW 7(0,7) 10 (0,3)
1(0,1) 168 1(0,1) 2(0,7)
VLBW 9 (0,8) 11 (0,3)
LBW 56 (5,3) 63(6.3) (3,6) 208(5.7) 51(4,3) 15(5,1)
953 y 0,000 4119 Y 0,000 1032 246 0,153
Normal 977 (90,8) 3238 (89,3)
Macrosomia (89,8) 15 (1,4) (89.3) 157 (4,3) (88) (84,2)
48 (4,5) ' 302 ' 85(7,2) 27(9,2)
(6,5)
Breastfeeding 398 1527 346 131
(375 055(60.9) 0,000 (331) 1940(535) 0000 (29.5) (44.9) 0,000
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Table-3. Cesarean indications.

Adolescent Aged Between 20-34 Old maternal age
Turkish Syrian Turkish Syrian Turkish Syrian
n (%) n (%) P n (%) n (%) P n (%) n (%) P
Repeated 38 (3,6) 143 1129(24,5) | 655(18,1) 286(24,4) | 70(24,0)
Cesarean (13,3)
Delivery
Fetal Distress | 73(6,9) | 60 (5,6) 262 (5,7) | 148 (4,1) 3227 | 57
Cephalopelvic 74 (7) 39 (3,6) 219 (4,7) 78 (2,2) 15(1,3) | 12 (4,1)
disproportion
Failure to 44 (4,1) | 37(34) 172 (3,7) 90 (2,5) 13(1,1) | 9(3.1)
progress during
labor
Fetal 34(3,2) 65 (3) 103 (2,2) 64 (1,8) 8(0,7) 11 (3,8)
malpresentation 0,000 0,000 0,000
Abnormal 1(0,1) 2(0,2) 11 (0,2) 6(0,2) 5(0,4) 0(0)
placentation
Cord prolapse 1(0,1) 0 (0) 1(0) 2(0,1) 2(0,2) 0 (0)
Pregnancy 8(0,8) 2(0,2) 6(0,1) 4(0,1) 1(0,1) 2(0,7)
Hypertension
Prior uterine 0 (0) 1(0,2) 8(0,2) 2(0,1) 0(0) 0(0)
surgery
Placental 0(0) 2(0,2) 2(0) 0(0) 1(0,1) 2(0,7)
Abruption
Vulvar 1(0,1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Condyloma
Lesion
Congenital 0(0) 0(0) 2(0) 0(0) 0 (0) 0 (0)
Anomaly
Maternal 1(0,1) 0 (0) 2 (0) 2(0,1) 0 (0) 0 (0)
Severe Disease

DISCUSSION

We generated some important findings some of
them updating previous knowledge. In contrast to
the other researches, decreased risk of adverse
perinatal and neonatal health measures among
migrant women was found.

National antenatal care in Turkiye includes four
visits to family medicine physician and two basic
obstetrician visits for first trimester combined test
and fetal congenital anomaly screening. Other
screenings such as diabetes pregnancy,
immunizations are practised by primary care;
congenital anomaly screening by perinatalogy
centers. In 2013, the Turkish government
declared that all Syrians would be entitled to the
same health services as citizens (7). But still they
have no access to primary care and have no
attended family physician. The results should be
interpreted in this context.

In antenatal care first trimester combined test
rates were higher in Turkish pregnants in all age
groups and second trimester triple test rates were
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higher in 235 age group. These could be results
of the lack of primary care access in Syrian
refugees. Syrian women could have difficulties
knowing what kind of antenatal care was
available, who was providing it, and how best to
access it. Also the other refugees have another
reasons for not seeking antenatal care. Many of
them were used to their family doctors in Syria,
and simply unaccustomed to the facilities and
practices of new place; and maybe have distrust
to doctors in Turkiye. Also others do not think
antenatal care is important and only visit the
doctor when they think there is something wrong
(8). Our findings were limited to hospital’'s
computer based data. However we can assume
since there is no attended family physician,
immunizations and primary care screenings were
inadequate.

We found half of the adolescent pregnants were
complicated with anemia in both Syrian and
Turkish patients. Adolescence has its own
adverse pregnancy outcomes, but regarding
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maternal anemia they seem not to be affected by
the migration status. Yet Syrian pregnants’
hemoglobin rates were higher in 20-34 and 235
age groups and resulted less maternal anemia in
these patients. There is limited data on refugee
maternal anemia. Until now what is known is
pregnancy anemia is common among refugee
women related with poorer nutrition (9). But
recently authors couldn’t find any difference in
comparison between citizens and refugees (10).
Researchers revealed pregnant women who
received information about the importance of iron
supplementation during pregnancy were more
likely to be compliant than those who were not
(11). Ministry of Health in Turkiye provide with
free-of-cost vitamin and iron supplementation in
line with routine pregnancy follow-up guide for
refugees (12). With positive health policies and
governments efforts on adequate antenatal care
provided for Syrian women, could explain the
study’s data. Still all that inconsistent data need
for assess further.

Since 1985, the World Health Organization
(WHO) has recommended maintaining a CS rate
between 5 and 15 percent (13), although the
optimal rate remains controversial. While our total
cesarean rates were around %29 in younger
patients, older aged Syrians had %38. Primary
cesarean rates in Syrian women younger than 35
years were seemed to reach the targets.
However since older maternal age has been
known for negative outcomes, it is
understandable high rates in both ethnic groups.
In Turkiye 2018 reports stated total CS rate was
37.5% and primary CS 14.4% in all deliveries
(14). Including our c-section rates in Turkish
women —in line with the trends- can be related to
limited role for midwives, and women’s
misunderstanding of the CS procedure and its
safety as well as practising defensive medicine
with  some overmedicalized birth process
considering excessed malpractice penalties.

Even with so-called higher risk for pregnancy
complication and some reports with lower
gestational age at birth (15-16), increased rates
in Syrian pregnants in our findings similar with
other researchers’(17). In consistent data with
another refugee study (18), preterm birth was not
higher in Syrian groups in our results. The
evidence to date suggests that higher risk of
preterm delivery is consistent with socioeconomic
disadvantages and discrimination rather than
genetic mechanisms. So researchers on migrant
women strongly suggest that environmental
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influences in the receiving country are most
important drivers of the preterm rate (16).

While Syrian vaginal birth rate were higher in 20-
34 group, c-section rates were higher in both
adolescent and old maternal age groups. It is
congruent with others’ findings (15, 19). It is
reasonable to think refugee status increased
pregnancy complications. However 20-34 group
Turkish pregnants had increased cesarean rates
in our study. Surprising data is also consisting
with an other researchers’ study (10). Primary
cesarean rates also increased in Turkish patients
in all age groups. Thus higher age in Turkish
women could be the key point in those results
and age could be a confounding factor. Tertiary
hospitals admit higher risk profiles patients so it
could explain conflicting data.

Authors in a systematic review confirmed
recently; higher stillbirth, neonatal and infant
mortality rates in some migrant groups yet
outcomes varied both by country of origin and by
receiving country (20). It's comforting that we
found no difference in stillbirth rates between
Syrian and Turkish patients in all age groups. It
could be a proof that Turkiye presents less social
deprivation and barriers of access to health care
for refugees. Still there were increased LBW,
ELBW rates in 20-34 aged pregnants from Syria
and additionally VLBW also was increased in
Syrian adolescents. Researchers were reporting
low birth weight in neonates from refugee
mothers, but at the same time violence
associated low birth weights were noted (21, 22).
Accordingly we noted macrosomia was higher in
Turkish patients in adolescent and 20-34 aged
patients similar to other authors’ results (23).
Researchers have also found that infants of
migrants were more likely to be misclassified
based on the country’'s birth weight curves,
suggesting the need for ethnic specific, culturally
sensitive standards (24).

Similar to out results; previously low APGAR
scores have recorded in the majority of refugee
infants  (23), nevertheless other physicians
confronted (15, 19). Majority announces reasons
for the poorer outcomes among refugee mothers
and neonates. They have been shown to have
more medical problems, but fewer interventions
than receiving-country counterparts (25, 26).
They also experienced a larger burden of
poverty-related adverse circumstances (such as
low social status and poor nutrition), social
problems (such as accommodation, transport,
care of their accompanying children),
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communication problem, emotional problems. All
these factors may play a significant role in poorer
perinatal and infant outcomes (25, 26).

The clinicans reported Syrian women most likely
to initiate breastfeeding without formula milk in
early infants. Considering lack of breastfeeding
interventions and supposed inadequate antenatal
care and it was curious results. But few authors
reached similar results while others differ (27,
28). In the most of the studies the importance of
being cared for by family was mentioned (29).
The dominant role of female relatives must be the
key point on supporting breastfeeding especially
in a new country. It could be run both ways.
Female family members who are available to
assist a new mother to participate in the
traditional postpartum practices of their native
countries were considered by migrant mothers to
be important in the maintenance of
breastfeeding. Another mother could consider
formula milk is the best option for preserving their
own and baby’s health in between constraints of
a new place and an absence of a family.
Socioeconomic status is mostly related with
duration of breastfeeding than first initiation. In
the absence of a supportive network, women
may turn to health professionals for advice. We
should underlined the need for policies that
support continuation and not just initiation of
breastfeeding. Barriers that migrant and refugee
women experience when seeking services,
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Akut iskemik serebrovaskiiler olay gegiren hastalarda aritmi sikhginin
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Evaluation of arrhythmia frequency by holter electrocardiography in patients with
acute ischemic cerebrovascular events

Mehmet Kig* Tuncay Giizel®

! Dokuz Eylil Universitesi, Kardiyoloji Anabilim Dali, izmir, Tirkiye

2 Diyarbakir SBU Gazi Yasargil Egitim ve Arastirma Hastanesi, Kardiyoloji Anabilim Dali, Diyarbakir,
Tarkiye

oz

Amag: Akut iskemik serebrovaskiiler olaydan (SVO) sonra yiksek riskli hastalarin belirlenmesi, uygun
kardiyak izlem ve aritmilerin saptanmasi, kardiyak morbidite ve mortalitenin énlenmesi agisindan
onemlidir. Calismamizin amaci, akut iskemik SVO nedeniyle kardiyoloji klinigine yonlendirilen
hastalarda, altta yatan etiyolojinin belirlenmesi ve 24 saatlik holter elektrokardiyografi (EKG) ile aritmi
sikliginin saptanmasidir.

Gere¢ ve Yontem: Calismaya Ocak 2019-Haziran 2021 tarihleri arasinda akut iskemik SVO gegiren
ve bazal EKG’ si sinls ritminde olan ardigik 135 hasta alindi. Calismamiz, retrospektif kesitsel bir
calismadir.

Bulgular: Hastalarin ortalama yasi 72.02+11.02 yil, ortalama sistolik arteryal kan basinci
138,84120.45 mmHg ve ortalama kalp hizi 81.63+16.18 atim/dk idi. Hastalarda en sik gorilen
komorbid hastaliklar hipertansiyon (n=67, %49,6) ve koroner arter hastaliiydi (n=55, %40,7).
Hastalarin %5.9’unda protez kalp kapagi ve %5.2'sinde kalici kalp pili vardi. 5 (%3,7) hastada
intrakardiyak trombus tespit edildi. Ortalama sol ventrikil ejeksiyon fraksiyonu %54,4+9,1 idi. Karotis
dopler ultrasonografide (USG) hastalarin 27 (%20)’ sinde tek tarafli ve 17’sinde (%12,6) iki tarafli ciddi
karotis arter darligi mevcuttu. Holter EKG’ de en sik tesbit edilen aritmiler ventrikller ekstrasistol
(n=34, %25,2) ve paroksismal atrial fibrilasyondu (n=31, %23). Ayrica 6 (%4,4) hastada non-sustained
ventrikller tasikardi saptandi.

Sonug: Akut iskemik SVO geciren hastalarda alta yatan etiyolojiyi tesbit etmek hastalidin tedavisi
acisindan 6nem arz etmektedir. Bu hasta grubunda tedavi edilmesi gereken aritmi sikhgi géz ardi
edilmeyecek kadar yuksektir.

Anahtar Soézciikler: iskemik inme, holter elektrokardiyografi, aritmi, kardiyoemboli, karotis darlidi.

ABSTRACT

Aim: After acute ischemic cerebrovascular accident (CVA), identification of high-risk patients,
appropriate cardiac follow-up and detection of arrhythmias are important to prevent cardiac morbidity
and mortality. The aim of our study is to determine the underlying etiology and the frequency of
arrhythmia by holter electrocardiography (ECG) in patients referred to the cardiology clinic due to
acute ischemic CVA.

Materials and Methods: A total of 135 consecutive patients who had acute ischemic CVA between
January 2019 and June 2021 and whose basal ECG was sinus rhythm were included in the study.
This study was a retrospective cross-sectional study.
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Results: The mean age of the patients was 72.02+711.02 years, the mean systolic arterial blood
pressure was 138.84+20.45 mmHg, and the mean heart rate was 87.63+76.18 beats/min. The most
common comorbid diseases were HT (n=67, %49.6) and CAD (n=55, %40.7). 5.9% of patients had
prosthetic heart valve and 5.2% had permanent pacemaker. Intracardiac thrombus was detected in 5
(3.7%) patients. The mean left ventricular ejection fraction was 54.4+9.1%. In carotid doppler
ultrasonography (USG), 27 (20%) patients had unilateral and 17 (12.6%) bilateral severe carotid
arterial stenosis. The most common arrhythmias detected on holter ECG were ventricular extrasystole
(n=34, 25.2%) and paroxysmal atrial fibrillation (n=31, 23%). In addition, non-sustained ventricular

tachycardia was detected in 6 (4.4%) patients.

Conclusion: Determining the underlying etiology in patients with acute ischemic CVA is important for
the treatment of the disease. The incidence of arrhythmia that should be treated in this patient group is

too high to be ignored.

Keywords: Ischemic stroke, holter electrocardiography, arrhythmia, cardioembolism, carotid stenosis.

GiRiS

Akut iskemik serebrovaskiler olayda (SVO)
kardiyak aritmiler ve elektrokardiyografi (EKG)
degisiklikleri siklikla gorulur, bu durum artan
morbidite ve mortalite ile iligkilidir (1). Beynin
belirli bolgelerindeki akut iskemik inmeler, kalbin
merkezi otonomik kontroliini bozabilir, kardiyak
aritmileri, EKG anormalliklerini, miyokardiyal
hasari ve bazen ani 6lum riskini artirabilir (2).
Akut SVO’dan sonra yiksek riskli hastalarin
belirlenmesi, uygun kardiyak izlem ve aritmilerin
etkili ydonetimi, kardiyak morbidite ve mortaliteyi
onlemek i¢in 6Gnemlidir.

Herhangi bir tipte aritmi insidansi, hastaneye
SVO nedeniyle basvuran hastalarda SVO
olmayanlara gbére daha vyuksektir (1). Atriyal
fibrilasyon (AF), bu hasta grubunda gorilen en
yaygin aritmilerden biridir (2, 3). Fakat sinls
ritminde olan akut iskemik SVO’lu vakalarda
paroksismal AF ataklarindan stphelenmek
gerekir. Bu hastalarda AF’nin tespiti Onleyici
tedavi olarak antiplatelet ajanlardan daha etkili bir

profilaksi olan oral antikoagllanlara gecis
agisindan oldukga onemlidir. AF,
kardiyoembolinin yaygin bir nedenidir, ancak

genellikle asemptomatik olmasi veya paroksismal
ataklar nedeniyle teshis edilmesi zor olabilir (4).
Akut SVO’dan sonra kardiyak monitérizasyon igin
yeterli sure ile birlikte uygun ekipmanin kullanimi
o6nemli aritmilerin saptanmasi agisindan oldukga
kritiktir. Klinik uygulamalarda bu aritmilerin teshisi
icin 24 saatlik EKG kaydi (Holter EKG) siklikla
kullanilir (5). 24 saatlik Holter EKG tetkiki inme
etyolojisini aydinlatmada kullaniimasinin yani sira
kardiyak otonomik disfonksiyonun
arastirilmasinda da kullaniimaktadir (6). Ayrica
akut iskemik SVO’lu hastalarda karotis arter
darhdinin  tesbiti icin karotis arter dopler
ultrasonografisi (USG) ve intrakardiyak trombus
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ve/veya atriyal septal defektin arastiriimasi igin
ekokardiyografi (EKO) 6nem arz etmektedir.
Calismamizin amaci; akut iskemik SVO nedenli
kardiyoloji bolimulne konsulte edilen hastalarda
altta yatan etiyolojiyi belirlemek ve holter EKG ile
aritmi sikhginin saptanmasidir.

GEREG ve YONTEM

Calismamiz retrospektif kesitsel bir ¢alismadir.
Ocak 2019- Haziran 2021 tarihleri arasinda akut
isemik SVO geciren ve kardiyoloji bélimine
danisilan ardisik 135 hasta calismaya dahil
edilmistir. Calismaya bazal EKG’ sinde herhangi
bir aritmi bulgusu olmayan ve 24 saat Holter EKG
takilmis olan hastalar dahil edildi. SVO Klinigi ile
basvuru slrecindeki ilk 24-48 saat akut faz olarak
degerlendirilmis olup, hastalara ortalama 48-96
saat sonra holter EKG tetkiki yapilmigtir.

Calismaya; 18 yasindan kuguk hastalar ile ciddi
bdbrek yetmezligi ve ciddi karaciger yetmezligi
bulunan, aktif malignitesi olan, daha &nce
gecirilmis SVO 6ykusu olan, bilinen aritmisi olan,
aktif infeksiyonu olan, optimal ekokardiyografik ve
ultrasonografik inceleme yapilamayan ve holter
EKG’si optimal degerlendiriliemeyen hastalar
dahil edilmemistir.

Hastalarin laboratuvar degerleri, goruntileme
tetkikleri EKG ve EKO bulgulari hasta
dosyalarindan elde edilmistir. Bu hastalarin akut
iskemik SVO sonrasi aritmi tarama amaciyla
takilan  holter EKG kayitlari  galismaya
baslandiktan sonra incelendi. Saptanan aritmi
turleri kaydedildi. Hastalarin iskemik inme atagi
oncesinde kullanmakta olduklar ila¢ tedavileri
kayitlardan elde edilerek not edildi.

Calisma 6ncesi izmir Bakirgay Universitesi
Girisimsel olmayan Klinik Arastirmalar Etik
Kurulu’ndan onay alinmigtir (onay
numarasi:2021-296).
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Tanimlar

Non-sustained ventrikller tasikardi (NSVT),
ardisik 3 atimdan fazla ve 30 sn’den az siren,
genis QRS kompleksli, ventrikil kdkenli tasikardi
olarak tanimlandi.

Sustained ventrikuler tagikardi (VT), kalp hizinin
100 atim/dk’ nin Uzerinde oldugu ve = 30 sn
sureli, genis QRS kompleksli, ventrikul kdékenli
tasikardi olarak tanimlandi.

Paroksismal AF, holter EKG'de = 30 sn sireli,
dar QRS kompleksli ve RR mesafesi dlizensiz,
atriyal kdkenli tasikardi atagi olarak tanimlandi.
Ciddi karotis arter darligi, dopler USG’ de karotis
[imeninde = %70 darlik saptanmasi olarak
tanimlandi.

istatistiksel analiz

IBM SPSS Statistics 25.0 Programi kullaniimistir.
Numerik degiskenlerin normal dagihma uygunlugu
Kolmogorov-Smirnov (n>=50) testiyle incelenmistir.
NUmerik degiskenler ortalama ve standart sapma
olarak verilmistir. Kategorik degiskenler sayi (n) ve
yuzde (%) olarak rapor edilmistir.

BULGULAR

Hasta popullasyonunun yas ortalamasi
72,02+11,02 (min 40, max 95) yil olup, erkek
cinsiyet orani %55,6 ve kadin cinsiyet orani
%44,4'tl. Ortalama vicut kitle indeksi (VKI)
25,7243,83 kg/mzdir. Hastalarin sistolik ve
diyastolik kan basinci (KB) ortalamalari sirasiyla
138,84+20,45 mmHg ve 81,50+14,35 mmHg’dir.
Hastalarin ortalama kalp hizi 81,63+16,18
atim/dk’dir.  Hastalarin  %31,7’inde  sigara
kullanim 6ykisl, %3’Unde ise alkol kullanim
Oykust vardi. Hastalarin klinik ve demografik
verileri Tablo-1’de 6zetlenmistir.

Hipertansiyon (HT) (n=67, %49,6) ve koroner
arter hastaligi (n=55, %40,7) en c¢ok gorulen
komorbid hastaliklardi. Bunlari siraslyla
hiperlipidemi (n=44, %32,6) ve diyabetes mellitus
(n=36, %26,7) takip etti. Ayrica hastalarin 8
(%5,9)'inde protez kapak ve 7 (%b5,2)'sinde
kardiyak pacemaker vardi.

Biyokimyasal parametrelerden ortalama dusuk
yogunluklu lipoprotein (LDL) degeri 107,05+36,06
mg/dL, ortalama hemoglobin degeri 13,06+1,87
g/dL ve ortalama acghk glukozu 116,48+37,78
mg/dL olarak saptandi. Hastalarin laboratuvar
verileri Tablo-2'de sunulmustur.

Hastalarin akut iskemik SVO 6ncesinde en ¢ok
kullandigi ilaglar %40,7 oraninda asetil salisilik
asit (ASA), %28,1 oraninda betablokerler ve
%28,1 oraninda anjiyotensin donustiriici enzim
inhibitorleri (ACEi)idi. Hastalarin 8 (%5,9)’i protez
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kapak ve derin vendz tromboemboli Oykusu
nedeniyle varfarin kullanmaktaydi. Hastalarin
akut iskemik SVO o6ncesinde kullandigi ilaglar
Tablo-3'de sunulmustur.

Yapilan EKO’ da hastalarin ortalama sol ventrikdil
ejeksiyon fraksiyonu (LVEF) (%) 54,4+9,1’idi,
orta-ciddi mitral yetmezlik (MY) % 22,2, orta-ciddi
mitral darlik (MD) %5,2 ve orta-ciddi triklspit
yetmezlik (TY) % 22,2 oraninda mevcuttu. Ayrica
5 (%3,7) hastada intrakardiyak trombis ve 9
(%6,7) hastada sol atrium ve ventrikilde grade 2-
3 spontan eko kontrastlanma (SEK) tesbit edildi.
Karotis dopler USG’de hastalarin 27 (%20)’sinde
tek tarafli ve 17 (%12,6)'sinde iki tarafli ciddi
karotis arter darlidi mevcuttu.

Holter EKG’de en sik tesbit edilen aritmiler
ventrikller ekstrasistol (VES) (n=34, %25,2) ve
paroksismal AF (n=31, %23)du. Ayrica 7 (%5,2)
hastada supraventrikiler tasikardi (SVT) atagdi ve
6 (%4,4) hastada NSVT atagi izlendi. Hastalarin
EKO ve holter EKG bulgulari Tablo-4'de
sunulmustur. Ayrica Sekil-1'de holter EKG’de
tesbit edilen aritmiler gorsel olarak belirtilmistir.
Yuksek riskli kardiyoemboli kaynaklari ise Sekil-
2'de sunulmustur.

Tablo-1. Hastalarin klinik ve demografik verileri.

Degiskenler Bulgular, n=135
Yas, yil, orttss 72,02+11,02
Erkek cinsiyet, n (%) 75 (55,6)
VKI, orttss 25,72+ 3,83
Sistolik KB, orttss 138,84120,5
Diyastolik KB, orttss 81,50+14,36
Nabiz, atim/dk, ort+ss 81,63+ 16,18
Sigara, n (%) 42 (31,1)
Alkol, n (%) 4 (3,0)
Hipertansiyon, n (%) 67 (49,6)
Koroner arter hastaligi, n (%) 55 (40,7)
Hiperlipidemi, n (%) 44 (32,6)
Diyabetes mellitus, n (%) 36 (26,7)
Anemi, n (%) 18 (13,3)
KKY, n (%) 16 (11,9)
KOAH, n (%) 15 (11,1)
KBY, n (%) 13 (9,6)
Periferik arter hastaligi, n (%) 12 (8,9)
Tiroid hastaligi, n (%) 11 (8,1)
Protez kapak varligi, n (%) 8(5,9)

KPM varlidi, n (%) 7(5,2)

KB: kan basinci; KBY: kronik bobrek yetmezligi; KOAH: kronik
obstruktif akciger hastaligi; KKY: kalp yetmezligi; KPM: kalici
kalp pili; orttss: ortalama % standart sapma; VKI: viicut kitle
indeksi.
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Tablo-2. Hastalarin laboratuvar bulgulari.

Degiskenler

Bulgular ortalama *
standart sapma

Tablo-4. Hastalara ait ekokardiyografi ve holter
elektrokardiyografi bulgular.

Ure, mg/dL
Kreatinin, mg/dL
Beyaz kiire, x 10° /L
Hemoglobin g/dL
Trombosit, x 10° /L
Total kolesterol, mg/dL
Trigliserid, mg/dL
HDL, mg/dL

LDL, mg/dL

Aclik glukoz, mg/dL
TSH, mU/L

Ferrritin, ng/mL
Vitamin B12, pg/mL

24,94+18,43
1,01£0,57
9,09+2,565
13,05+1,87
274,75+85,65
186,97+45,41
179,11£96,28
42,48+11,03
107,04+36,06
116,47+£37,77
1,55%1,15
66,62+61,29
339,45+161,11

HDL: yuksek dansite lipoprotein; LDL: disuk yogunluklu

lipoprotein; TSH: tiroid uyarici hormon

Tablo-3. iskemik inme 6oncesi kullanilan ilag tedavileri.

Goriintiileme  Veriler, Holter Veriler,
bulgulari n=135 EKG n=135
bulgulari
LVEF (%), 54,419,038 VES, n 34
orttstd (%) (25,2)
Orta-ciddi 30 (22,2) PAF, n (%) 31
MY, n (%) (23,0)
Orta-ciddi 7 (5,2) AES, n 17
MD, n (%) (%) (12,6)
Orta-ciddi AY, 15 (11,1) AES+VES 6 (4,4)
n (%) birlikteligi,
n (%)
Orta-ciddi AD, 13 (9,6) Non- 6 (4,4)
n (%) sustained
VT, n (%)
Orta-ciddi TY, 30 (22,2) SVT,n (%) 7(5,2)
n (%)
LV trombis, n 5 (3,7) Ventriktler 1 (0,7)
(%) tasikardi, n
LA ve LV 9 (6.7) (%)
SEK, n (%)

Tedavi Bulgular, n=135
ASA, n (%) 55 (40,7)
Betabloker, n (%) 38 (28,1)
ACEi, n (%) 38 (28,1)
Statin, n (%) 39 (28,9)
Klopidogrel, n (%) 29 (21,5)
DHPKKB, n (%) 28 (20,7)
OAD, n (%) 25 (18,5)
Furosemid, n (%) 21 (15,6)
Spironolakton, n (%) 20 (14,8)
ARB, n (%) 16 (11,9)
Digoxin, n (%) 8(5,9)
Amiodaron, n (%) 8(5,9)
Propafenon, n (%) 4 (3,0)
NDHKKB, n (%) 11 (8,1)
Varfarin, n (%) 8(5,9)
Demir preparati, n (%) 10 (7,4)
Vitamin B12, n (%) 10 (7,4)

ACEi: anjiyotensin donistiriici enzim inhibitdri; ASA: asetil
salisilik asit; ARB: anjiyotensin reseptor blokeri; DHPKKB:
dihidropiridin  kalsiyum kanal blokeri; NDHPKKB: non-
dihidropiridin kalsiyum kanal blokeri; OAD: oral antidiyabetik
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AD: aort darligi; AES: atriyal ekstrasistol; AY: aort yetmezligi;
LV: sol ventrikil; LVEF: sol ventrikil ejeksiyon fraksiyonu;
MD: mitral darlik; MY: mitral yetmezlik; PAF: paroksismal
atriyal fibrilasyon; SVT: supraventrikiler tasikardi; TY:
trikispid yetmezligi; VES: ventrikiiler ekstrasistol; VT:
ventrikuler tagikardi.
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TARTISMA

Akut iskemik SVO gecgiren ve bazal EKG'si
normal olan hastalarin 3/4’ iinde holter EKG ile
aritmi  saptandi ve bunlarin yaklasik 1/3’i
paroksismal AF’idi.

Yas ve cinsiyet, iskemik inme igin 6nemli risk
faktorleri olarak tanimlanmistir. Akut iskemik
SVO her yasta gérilebilen ancak insidansi yasla
birlikte artis gdésteren bir hastaliktir. Onceki
calismalar, 55 yasindan sonra 10 yillik araliklarla,
hastalarda inme riskinin iki katindan fazla arttigini
bildirmistir (7). Calismalar erkeklerin daha fazla
iskemik inme olayr yasadigini (8-10) ve inme
insidans oranlarinin kadinlara gére 1.25 kat daha
fazla oldugunu bildirmistir (11). Akut iskemik
SVO’lu hastalarin dahil edildigi galismamizda da
hastalarin ortalama yasi 72 yildi ve ¢ogunlugu
erkek cinsiyetti.

Framingham c¢alismasinda inme risk faktorleri
arasinda, ailede inme &ykuUsu, sigara igme,
dislipidemi, asemptomatik karotis arter darhgi,
orak hicreli anemi ve fiziksel hareketsizlik gibi
bircok  6nemli  faktér siralanmistir  (12).
Calismamizda da hastalarin sigara i¢cme,
dislipidemi ve karotis darligi oranlari ayni yas
grubundaki normal popllasyona goére ylksekti.
inmenin dogrudan veya dolayli olarak kalp ritmini
etkileyebilecegdi diusunulmektedir (13). Literatiirde
akut iskemik SVO’lu hastalarda gdzlenen EKG
degisiklikleri ile ilgili birgok calisma
bulunmaktadir. Bu c¢alismalarda akut iskemik
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SVO sonrasi EKG anormalligi insidansinin %45
ile %90 arasinda oldugu bildirilmistir (14-16).
Bizim calismamiz ise bazal EKG’si normal olan
akut iskemik SVO’ lu hastalarda 24 saatlik Holter
EKG ile aritmi tesbit edilmesi agisindan
literatirdeki nadir calismalardan biridir. Akut
iskemik SVO sonrasi asiri derecede ketakolamin
salinimi kardiyak aritmileri, hipertansif ataklar ve
miyokard infarktisini tetiklemektedir. Yapilan
calismalarda akut iskemik SVO sonrasi ilk U¢
aylik donemde hastalarin %2-6’sinda kardiyak
nedenli mortalite gelistigi saptanmistir (17, 18).
Ozellikle sag hemisferi tutan ve insulay! igeren
infarktlarda kardiyak otonomik disfonksiyon ve
aritmiler daha fazla go6rilmektedir. Bu bdlge
infarktlarinda hem atrial hemde malign ventriktler
aritmilerin goérulebilecegdi rapor edilmistir (19, 20).
iskemik inme ve aritmi arasinda paradoksal bir
iliski vardir. Iskemik inme atrial aritmileri
artirmakta, atrial aritmilerde AF igin bir substrat
olusturarak iskemik inmeye katkida
bulunmaktadir. Bu hastalarda akut iskemik SVO
sonrasinda bazal EKG normal saptansa dahi
mutlaka holter gibi uzun sureli monitorizasyon
araclariyla aritmi arastiriimalidir.

HT, iskemik inmede primer ve degistirilebilir risk
faktoridiar. Literatirde, HT varhdinda inme
sikhdinin dort kat arttigi ve inmelerin yaklagik
%60-75 oraninda hipertansiyona bagh oldugu
bildirilmektedir (21). Bizim c¢alismamizda da
hastalarin yaklagik yarisinda HT mevcuttu.

Calismalarda akut iskemik SVO gegiren
hastalarda kardiyoembolizm (KE) %20 civarinda
tespit edilmistir (22, 23). Kardiyoembolinin en sik
nedeni AF’ dir. AF disindaki diger KE olaylarin
tespit edilmesinde temel yontem EKO’dur ve tim

iskemik inmeli hastalarda yapilmasi gereken
temel test olmalidir (24). Potansiyel KE
nedenlerinden ikinci en sik bulgumuz LVEF

%40’In altindaki kalp yetmezligi hastalaridir. iki
biylk calismada LVEF ile inme arasinda ters
oranti oldugu saptanmistir (25, 26). LVEF %29-
35 arasinda yillik inme riski %0.8 iken LVEF
<%?29 ise yillik inme riski %1.7 olmaktadir. SAVE
calismasinda goére LVEF de her %5’lik azalma
inme riskinde %18 artisa neden oldugu
bulunmustur (25). SOLVD c¢alismasinda ise AF
hastalari hari¢ birakildiginda LVEF'de her %10
azalma tromboembolik olay riskinde %58 artisa
neden olmustur (26). Bizim calismamizda da
LVEF’si %40’ in altindaki hasta orani %12 olarak
tespit edilmigtir. Diger potansiyel KE kaynag ise
sol atriyum ve ventrikilde SEK ve/veya trombus
varligidir. SEK 6zellikle sol atrium genislemesi ve
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disuk sol atrial appendiks hiziyla iligkilendirilerek
tromboembolik kaynak olarak gosterilmigtir (27).
Farkli galismalarda akut iskemik SVO gegiren
hastalarin %8 ile %10,8’'inde SEK gorilebildigi
rapor edilmistir (28). Bizim c¢alismamizda da
%3,7 oraninda sol ventrikilde trombus ve %6.7
oraninda sol atrium ve/veya ventrikilde SEK
saptandi.

Karotis arter hastaligi kardiyoemboli ile birlikte
akut iskemik SVO’ nun en 6nemli nedenidir.
Karotis arter hastaliklari hem bir emboli kaynagi
olarak hemde darhgin etkisiyle serobrovaskuler
olaylara neden olabilmektedir. Yapilan bir
calismada iskemik inme gegcirenlerde ciddi karotis
arter darligi %38 oraninda saptanmistir (29).
Calismamizda da ciddi karotis arter darlig1 %32,6
(%20 tek tarafli, %12,6 iki tarafli) olarak yilksek
bir oranda saptanmistir.

Calismanin kisithhklari; galismaya dahil edilen
hastalarin holter EKG kayitlari yeniden incelendi
ancak laboratuvar ve gérintileme tetkikleri
geriye donik olarak kayitlardan elde edildi.
Calismamizda holter kayitlan 24  saatlik
yapiimistir. Daha uzun holter kayitlariyla aritmi

sikhgr daha ylksek saptanabilir. Calisma
populasyonuna transdzofagial EKO
yapiimadigindan iskemik  inme  etyolojisi
acisindan o6nemli bir neden olan kardiyak

Kaynaklar

konjenital defektler detayl arastiriimamigtir. Tim
hastalarin holter EKG ile inceleme o6ncesi akut
iskemik SVO gecirdikten sonra antiaritmik ilag
kullanip kullanmadiklari diglanamadi. Bu konu
hakkinda c¢ok merkezli ve daha yiksek hasta
sayilari ile arastirmalarin yapilmasinin faydali
olabilir. Literatlirde bazal EKG’si normal olan akut
iskemik SVO gegiren hastalarda altta yatan aritmi
sikhgini ve gesitliligini arastiran pek ¢alisma
yoktur. Bu nedenle c¢alismamizin literatire
katkida bulunacagr ve ileride bu konuda
yapilacak randomize genis olcekli calismalara
Oncu olacagini distiniyoruz.

SONUG

Akut iskemik SVO geciren hastalarda altta yatan
aritmiyi tesbit etmek hastaligin tedavisi agisindan
Onem arz etmektedir. Bu hasta grubunda tedavi
edilmesi gereken aritmi sikhigi g6z ardi
edilemeyecek kadar yuksektir. Akut iskemik
SVO’lu hastalarda inmeye sebep olabilecek
etiyolojinin arastirimasinda ve tedavi
planlanmasinda, karotis arter USG, holter EKG
ve EKO yon gosterici testlerdir.

Cikar catismasi: Yazarlar bu makale ile ilgili
herhangi bir ¢ikar gatismasi olmadigini beyan
eder.
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ikinci basamak devlet hastanesinde tek iirolog tarafindan gergeklestirilen
urolojik laparoskopik prosediirler ve sonuglari

Urological laparoscopic procedures and results performed by a single urologist
in a secondary state hospital

Tuncer Bahgeci

Sanlurfa Egitim ve Arastirma Hastanesi, Sanliurfa, Turkiye

oz

Amag: ikinci basamak devlet hastanesinde tek irrolog tarafindan gergeklestirilen rolojik laparoskopik
operasyonlarin sonuglarini irdelemek

Gere¢ ve Yontem: Ocak 2018 — Ocak 2021 yillan arasinda Sanliurfa Egitim ve Arastirma
Hastanesi'nde urolojik laparoskopik cerrahi gegiren 30 hastanin verileri retrospektif olarak incelendi.
Operasyon tipi, ameliyat sireleri, taraf, dren sireleri, hastanede kalis sireleri ve komplikasyonlari not
edildi.

Bulgular: Tim hastalara transperitoneal yolla laparoskopi yapildi. On bes hastaya laparoskopik
nefrektomi, 4 hastaya dismembred piyeloplasti, 8 hastaya Ureterolitotomi, 3 hastaya ise kist eksizyonu
uygulandi. Ortalama hasta yasi 40,43 + 16,72 (14-76) saptandi. Erkek/kadin orani 13/17 olmak Uzere
%43,3 erkek ve %56,7 kadin saptandi. Operasyon surelerine bakildiginda nefrektomi 173,26 (120-
240) dk. piyeloplasti 240 + (210-270) dk. Ureterolitotomi 110,75 (75-180) dk. kist eksizyonu 112,66
(100-138) dk. saptandi. Tim hastalarin drenaj miktarlari eser miktarda (<50ml) idi. Dren ¢ekilme
suresi nefrektomi 2,26 (1-4) gun, piyeloplasti 3,5 (2-4) gln, ureterolitotomi 2,62 (2-4) gun, Kkist
eksizyonu 1 (1) glin saptandi. Hastanede kalis suresi nefrektomi 3,46 (2-7) gun, piyeloplasti 4.5 (3-5)
glin, ureterolitotomi 3.5 (2-7) gun, kist eksizyou 1,67 (1-2) gin saptandi. Toplam 30 vakanin 3’Unde
(%10) agik prosedire gegildi. Sadece internal iliak ven yaralanmasi olan bir hastaya 2 Unite kan
transflizyonu yapildi. Komplikasyonlar Clavien-Dindo siniflamasina gore degerlendirildiginde internal
iliak ven yaralanmasi sonrasi ac¢ik onarim yapilan hasta Clavien-Dindo grade 3b, post-operatif
atelektazi gelisen 3 hasta ise Clavien-Dindo grade 1 olarak kaydedildi.

Sonug: Laparoskopik operasyonlar lkemizde Universite hastaneleri ve egitim klinikleri basta olmak
Uzere bircok merkezde acik operasyonlarin yerini almaktadir. Cerrahin yetenedine ve tecribesine
gore degiskenlik gdstermekle birlikte laparoskopik operasyonlar uzun é6grenme edrisi gerektirmektedir.
GunUmuUzde laparoskopik vakalarin artisina sekonder asistanlarin deneyimlerinde de artis s6z konusu
olmaktadir. Laparoskopik operasyonlar; laparoskopi egitimi almis ve deneyimleme firsati olmus
urologlar tarafindan uygun hasta secimi ve dogru planlama ile ikinci basamak hastanelerde guvenle
yapilabilir.

Anahtar Sozcukler: laparoskopi, komplikasyon, 6grenme egrisi, pndmoperitonyum.

ABSTRACT

Aim: To evaluate the results of urological laparoscopic operations performed by a single surgeon in
secondary public hospital
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Materials and Methods: The data of 30 patients who underwent urological laparoscopic surgery in
Sanliurfa Training and Research Hospital between January 2018 and January 2021 were
retrospectively analyzed. The operation type, duration of operation, side, removal time of drain, length
of stay in the hospital and complications were noted.

Results: All patients underwent laparoscopy via transperitoneal route. Laparoscopic nephrectomy was
performed in 15 patients, dismembred pyeloplasty in 4 patients, ureterolithotomy in 8 patients, and
cyst excision in 3 patients. The mean patient age was 40.43 + 16.72 (14-76). A male/female ratio of
13/17 was found to be 43.3% male and 56.7% female. Considering the operation times, nephrectomy
was 173.26 (120-240) minutes, pyeloplasty 240 + (210-270) minutes, ureterolithotomy 110.75 (75-180)
minutes, and cyst excision 112.66 (100-138) minutes. All patients had a trace amount of drains
(<50ml). Drain removal time was 2.26 (1-4) days for nephrectomy, 3.5 (2-4) days for pyeloplasty, 2.62
(2-4) days for ureterolithotomy, and 1 (1) day for cyst excision. The hospital stay was 3.46 (2-7) days
for nephrectomy, 4.5 (3-5) days for pyeloplasty, 3.5 (2-7) days for ureterolithotomy, and 1.67 (1-2)
days for cyst excision. In 3 (10%) of a total of 30 cases, the patient was switched to the open
procedure. Only one patient with internal iliac vein injury received 2 units of blood transfusion. When
the complications were evaluated according to the Clavien-Dindo classification, the patient who
underwent open repair after internal iliac vein injury was recorded as Clavien-Dindo grade 3b, and the
3 patients who developed post-operative atelectasis were recorded as Clavien-Dindo grade 1.
Conclusion: Currently, laparoscopic surgeries become the most popular and replace open
procedures in many centers, especially tertiary care hospitals. Although it depends on the surgeon's
skill and experience, laparoscopic operations have a long learning curve. However, nowadays, there is
an increase in the experience of secondary assistants due to the increase in laparoscopic cases. It
can be safely performed in secondary care hospitals with appropriate patient selection and correct
planning by urologists who have received laparoscopy training and had the opportunity to experience
it.

Anahtar Sézciikler: Laparoscopy, complication, learning curve, pneumoperitoneum.

GIRIS

Teknolojideki ilerlemelere paralel olarak
laparoskopik cihaz ve enstrimanlarin gelismesi
ile laparoskopik cerrahi Urolojide énemli bir yer
tutmaya baslamigtir. Kozmetik sonuglari ve kisa
sirede sosyal hayata donls saglamasi nedeniyle
hem Urologlar hem de hastalar tarafindan tercih
edilen bir y6ntemdir. Uroloji alaninda ilk
laparoskopik cerrahi 1990 yilinda prostat kanserli
bir hastada gerceklestirilen laparoskopik pelvik
lenf adenektomidir (1). Yine ayni yil Clayman ve
ark. tarafindan ilk laparoskopik radikal nefrektomi
gerceklestiriimistir (2). Schuessler ve ark. ise
1991 yilinda ilk laparoskopik prostatektomiyi
gerceklestirmiglerdir (3). Gangner ve ark. 1992
yilinda ilk laparoskopik adrenalektomiyi
gercgeklestirirken, 1993’de Lipsy transperitoneal
laparoskopik Ureterolitotomiyi, 1994'de Gaur

retroperitoneal  laparoskopik  Ureterolitotomiyi
gergeklestirmiglerdir (4-6). Intrakorporal sutur
becerisi gerekliligi ylksek olan laparoskopik

piyeloplasti ise ilk kez 1993 yilinda Schuessler ve
ark. tarafindan gerceklesmistir (7).
Laparoskopide 6zelikle sutturasyon zorlugunu ve
uzun 6grenme egrisini agsmak amaciyla teknolojik
gelismeler esliginde robotik cerrahi glindeme
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gelmistir. ilk robot yardiml piyeloplasti 1999
yiinda tanimlanirken ilk robot yardiml radikal
prostatektomi ise 2000 yilinda Binder ve ark.
tarafindan gergeklestiriimistir (8). Laparoskopik
operasyonlarin agik operasyonlara goére daha
uzun 6grenme egdrisi olmasi yani sira dzellikle
deneyimli yardimci cerrahi ekip gerektirmesi g6z
ardi edilmemelidir. Gértntinin cerrahi alana ve
ekipmanlara odaklanmasi, laparoskopik
ekipmanlarin uygun kullanimi ve gereginde
yardimci port kullanimi yardimci ekip tarafindan
gerceklestirimektedir. Bu nedenlerle
laparoskopik  Urolojik  cerrahiler  Ulkemizde
Ozellikle Universite hastaneleri ve egitim klinikleri
basta olmak Uzere deneyimli merkezlerde
gerceklestirimektedir.

Biz bu calismamizda ikinci basamak devlet
hastanesi Uroloji kliniginde tek Urolog tarafindan
gerceklestirilen Urolojik laparoskopik cerrahilerin
sonuglarini geriye dénuk olarak inceledik.

GEREG ve YONTEM

Ocak 2018 — Ocak 2021 yillari arasinda Sanliurfa
Egitim ve Arastirma Hastanesi'nde tek cerrah
tarafindan  Urolojik laparoskopik operasyon
yapilan 30 hastanin verileri retrospektif olarak
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incelendi. Tum vakalar tek drolog ve iki hemsire
esliginde gerceklestirildi. Tim vakalara
transperitoneal  yolla  laparoskopi  yapildi.
Hastalarin demografik verileri, ASA skorlari,
ameliyat tarleri, ameliyat sireleri, drenaj
miktarlari, dren cikarilma streleri, transflizyon
ihtiyaclari, hastanede kalis sireleri, intra-operatif
ve post-operatif komplikasyonlar kaydedildi.
Komplikasyonlar Clavien-Dindo siniflamasina
gére degerlendirildi. Tanimlayici istatistikler I1BM
SPSS 22 programi kullanilarak yapildi. Veriler
ortalama standart sapma ve vylzde olarak
belirlendi.

Cerrahi Teknik

Tum hastalar genel anestezi altinda opere edildi.
Anestezi uygulanmasini takiben tim hastalara 1
gr sefazolin intravendéz antibiyotik uygulandi.
Mesaneye 14-18 Fr Foley kateter yerlestirildikten
sonra 70 derece lateral dekubit pozisyonu verildi.
Batan laparoskopik cerrahiler transperitoneal
yolla gerceklestirildi. Girigler kapali yontemle
Veress ignesi ile yapildi. ik giris spina iliaka
anterior superior (SIAS) ile umblikus arasindaki
hattin 1/3 dig noktasindan (SiAS’a yakin) yapildi.
Bes cc serum fizyolojik Veress ignesinden
génderildi. Batin igerisine rahat sivi gegisi
goruldikten sonra verese insuflatdér baglandi.
insuflatér baglandiginda intraabdominal basing 0-
5mmHg arasinda ise pnémoperitonyum
olusturuldu. On bes mmHg basinca gelindiginde
veres ignesi c¢ikarillarak ayni noktadan 10mm
trokar ile ilk port yerlestirildi. Direk gorus altinda
2.port girisi 10mm trokar kullanilarak umblikus
mediali ile rektus laterali arasina, 3.port ise 6n
aksiller orta hatta 11.kotun altina diger portlarla
eskenar Ug¢gen olusturacak mesafeye yerlestirildi.
Laparoskopik nefrektomide hemoklipslerin
5mm’lik porttan gegmemesi ve cerrahin sag el ile
hemoklips yerlestirmesi nedeniyle 3.port i¢in sag
tarafta 10 mm’lik trokar, sol tarafta ise 5mm’lik
trokar kullanildi. Yine sag tarafta karacigerin
cerrahiyi zorlastirdigi vakalarda 5mm’lik 4.port
kullanildi. Diger laparoskopik cerrahilerde ise 2
adet 10’luk port 1 adet 5’lik port olmak Uzere
toplam 3 port kullanildi.  Laparoskopik
nefrektomide ilk olarak Toldt hattindan kolon
medialize edildi, psoas Uzerinde Ureter bulundu
ve Ureter proksimale dek serbestlenerek bdbrek
alt poline ve daha proksimale ilerlenerek renal
hilusa ulasildi. Hugh ve aspirator yardimi ile renal
arter ve renal ven birbirinden ayrildi. Once renal
arter 1 adet large hemoklips ile klemplendi.
Akabinde gudikte 2 adet hemoklips, nefrektomi
materyalinde 1 adet hemoklips olacak sekilde
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renal vene ekstra large hemoklipsler yerlegtirildi.
Makas yardimi ile ven kesildi. Ardindan yine
renal arter gudugunde 2 adet ve materyalde 1
adet kalacak sekilde large klipsler renal artere
yerlestirildi ve makas yardimi ile arter kesildi.
Bundan sonrasinda ise tum vakalarda adrenal
bez korunarak gerideki yapisikliklar kint ve
keskin diseksiyon ile dusildi. Geride kalan
Uretere 2 adet hemoklips yerlestirildi ve arasi
makas ile  kesilerek  bdbrek  tamamen
serbestlendi. Materyal endobag igine alinarak
viucuttan cikarildi. Laparoskopik kist
eksizyonunda ise Ureterin seyrini gérmek ve
komplikasyonu engellemek amaciyla Ureter
bulundu. Major manipulasyon yapilmadi. Bébrek
gerotasi agilarak kist bulundu. Kist tizerinde delik
agilarak buradan aspirator yerlestirildi. Kist sivisi
batin icine akmadan tim sivi aspire edildi. Geride
kalan kist cidari Ligasure yardimi ile renal
parankim sinirina yakin olacak sekilde eksize
edildi. Laparoskopik Ureterolitotomi operasyonu
genellikle ikincil operasyon olarak uygulandi. 2
hafta Oncesinde Ureterorenoskopi ile tasina
ulasilamamis ve bu operasyonda double-J (JJ)
stent veya nefrostomi takiimis hastalara
uygulandi. Yine bu hastalarda da kolon medialize
edildi ve Ureter bulundu. Ureter bulunduktan
sonra proksimale dogru cikildi. Tasin oldugu
lokalizasyondan ureter Hugh yardimiyla ‘cut’
enerjisi ile longitudinal olarak insize edildi.
Ardindan grasper yardimi ile tas Ureterden
cikarildi. Kasik forceps yardimi ile vicut disina
10’'luk porttan direk goéris altinda cikarildi.
Hastalarin drenaj kateterleri olmasi nedeniyle
yeni JJ stent tatbiki yapilmadi. Laparoskopik
piyeloplasti operasyonunda ise Ureter psoas
Uzerinde bulunduktan sonra renal pelvise kadar
serbestlendi. Aberran arter saptanan 2 hastada
renal pelvis ve Ureter makas yardimi ile
kesildikten sonra bu arterler korunarak arter
posteriorde kalacak sekilde dar segment
cikarildiktan sonra Ureter ve pelvis tekrar
anastomoze edildi. Once ureter makas ile spatiile
edildi. Arindan 4/0 vicryl ile posterior anastomoz
kontinU suturasyon olarak yapildi. Buradan 6fr JJ
stent antegrad olarak Uretere gonderildi.
Proksimal ug¢ renal pelvise grasper yardimi ile
birakildi. Anterior anastomoz da ayni sutur ile
kontini yapildi. Lap kist eksizyonu yapilan 1
hasta hari¢c tim hastalara 1 adet 14 fr nelaton
dren birakildi. Bir hasta hari¢ tim hastalarin foley
sondalari post-op 1.ginde mobilizasyon sonrasi
alindi. Tim hastalara pre-operatif varis gorabi
giydirildi  ve post-operatif spirometri 24x10
baslandi.
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BULGULAR
On dort hastaya simple nefrektomi, 1 hastaya

radikal nefrektomi olmak Uzere 15 hastaya
laparoskopik nefrektomi yapildi. Doért hastaya
dismembred piyeloplasti, 8 hastaya

Ureterolitotomi, 3 hastaya ise kist eksizyonu
uygulandi. Ortalama hasta yasi 40,43 + 16,72
(14-76) saptandi. Laparoskopik vakalarin tipleri
ve her grubun kendi icerisindeki demografik veri
oranlari  Tablo-1'de  belirtildi. Operasyon
sirelerine bakildiginda nefrektomi 173,26 (120-
240) dk. piyeloplasti 240 + (210-270) dk.
Ureterolitotomi 110,75 (75-180) dk. kist eksizyonu
112,66 (100-138) dk. saptandi. Tim hastalarin
drenaj miktarlari eser miktarda (<50ml) idi.
Toplam 30 vakanin 3’Ginde (%10) agik prosedure
gecildi. Iki hastada laparoskopik piyeloplasti
sirasinda Ureteropelvik anastomozun
tamamlanamamasi nedeniyle, 1 hastada ise
laparoskopik Ureterolitotomi baslangicinda
Veress ignesi ile internal iliak ven yaralanmasi
nedeniyle acgik operasyona gecildi. Sadece
internal iliak ven yaralanmasi olan hastaya 2
Unite kan transfiizyonu yapildi. Bunun digsinda
higbir hastada intra-operatif veya post-operatif
anlamli  kanama olmadigindan transflizyon
ihtiyaci olmadi. Operasyon verilerinin
karsilagtiriimasi  Tablo-2'de  gdsterildi. Post-
operatif 3 (%10) hastada atelektazi izlendi.
Spirometri ve uygun antibiyoterapi ile semptomlar
giderildi. Komplikasyonlar Clavien-Dindo
siniflamasina gobre degerlendirildiginde
laparoskopik Ureterolitotomi baslangicinda
Veress ignesi ile internal iliak ven yaralanmasi
sonrasl! agik onarim yapilan hasta Clavien-Dindo

Tablo-1. Demografik veriler.

grade 3b, post-operatif atelektazi gelisen hastalar
ise Clavien-Dindo grade 1 olarak kaydedildi.

TARTISMA

Ozellikle son 30 yilda cerrahi tedavilerin basarisi
yaninda morbiditeyi azaltmak ve yasam kalitesini
arttirmak amaciyla laparoskopik cerrahi tedaviler
yapilmaya baslanmistir  (9). Laparoskopik
operasyonlarin bazi avantajlari ve dezavantajlari
bulunmaktadir. Erken mobilizasyon silresi, erken
oral beslenmeye gecgilmesi, minimal insizyon
skari, minimal analjezik gereksinimi, erken
taburculuk ve daha kisa slrede sosyal hayata
dénus saglamasi en o6nemli avantajlandir. En
Onemli dezavantaji iki boyutlu goérintileme
nedeniyle derinlik algisinin ve taktil duyusunun
oldukca az olmasidir. Ayrica laparoskopik
enstrumanlarin kullanimi sirasinda hem mekanik
travma hem de termal hasar riskini engellemek
icin yuksek el g6z koordinasyonu
gerektirmektedir. Bu dezavantajlar laparoskopinin
O0grenme  egdrisinin  uzun olmasina neden
olmaktadir. Laparoskopik cerrahi ginimizde
transperitoneal ya da retroperitoneal yolla
yapilabilmektedir. Yontem segiminde en 6nemli
faktor cerrahin tecribesidir. Transperitoneal yol
cerraha oldukga genis bir galisma alani saglar.
Ureteri bulmak oldukga kolaydir. Karaciger, dalak
ve barsaklar gibi anatomik landmarklarin
gorulmesi avantajdir (10). Retroperitoneal yolda
ise c¢alisma alani olduk¢ga dardir. Anatomik
landmarklarin olmamasi nedeniyle Ureteri bulmak
zordur. Barsak ve solid organ yaralanma riski
olmamasi ise dnemli bir avantajdir (11).

Nefrektomi Piyeloplasti Ureterolitotomi Kist eksizyonu
Hasta sayisi (n /%) 15 (50) 4 (13,3) 8 (26,6) 3(10)
Yas 42,4 (14-76) 30 (25-35) 37.12 (22-57) 53.66 (31-67)
Taraf
Sag (n/%) 7 (46,7) 3 (75) 7 (87,5) 0 (0)
Sol (n/%) 8 (53,3) 1(25) 1(12,5) 3 (100)
Cinsiyet
Erkek (n,%) 4(26,7) 1(25) 5 (62,5) 3 (100)
Kadin (n,%) 11 (73,3) 3 (75) 3(37,5) 0 (0)
ASA skoru
1(n,%) 2(13,3) 1(25) 2 (25) 1 (100)
2 (n,%) 12 (80) 3(75) 5 (62,5) 0 (0)
3 (n,%) 1(6,7) 0 (0) 1(12,5) 0 (0)
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Tablo-2. Operasyon verilerinin karsilastiriimasi.

Dren
Operasyon Hastanede i . .
Siiresi Transfiizyon gl__karll_ma kalig siiresi Intra-o'perauf Post-o_perat|f
. . suresi .. . komplikasyon komplikasyon
[dk,SD,(min- [n, (tinite)] .. . [giin,SD,(min- % %
max)] [giin,SD,(min- max)] n,(%) n,(%)
max)]
Nefrektomi 173,26433,28 0 2,26 £ 0,798 3,46 £ 1,302 Yok 2,(13)
(120-240) (1-4) (2-7) (atelektazi)
Piyeloplasti 240 + 24,49 0 3,5+1,000 4,5+ 1,000 *2, (50) Yok
(210-270) (2-4) (3-5) (acik vakaya
gegis)
Ureterolitotomi 110,75 £33,02  1,(2iinite) 2,62 £0,744 3,56 +1,772 **1,(12,5) 1,(%12,5)
(75-180) (2-4) 2-7) (acik vakaya (atelektazi)
gegis)
Kist Eksizyonu 112,66 + 0 14,000 1,67 0,577 Yok Yok
21,93 (1) (1-2)
(100-138)
* Sitdrasyonun tamamlanamamasi
** veres ignesi ile internal iliak ven yaralanmasi
Laparoskopik cerrahi komplikasyon oranlari  olanlar basta olmak lzere CO2 insuflasyonunu

tecribeli ellerde daha az gorulmekle birlikte

mortal seyredebilecek kadar ciddi
komplikasyonlara  sahiptir. ~ Veress ignesi
kullanimi, CO2 gazi insuflasyonu ve port
yerlesimi acik cerrahiden ayrilan en &énemli

operasyon basamaklaridir. Bu basamaklara bagh
gelisen komplikasyonlarda per-operatif acil agik
cerrahiye gecmek gerekebilir. Veress kullanimi
ve port vyerlesimine bagh en sik gorilen
komplikasyonlar damar ve barsak
yaralanmalaridir. Ozellikle aort gibi major damar
yaralanmalarinda ve cerrahin kanamayi kontrol
altina alamadigi vakalarda acil agik cerrahiye
gecilmelidir.  Cesitli  calismalarda  vaskiler
yaralanmalar %0,5-%2,6, barsak yaralanmalari
%1,0-%1,2 oranlan araliklarinda bulunmustur
(12, 13). Meraney ve ark. yapti§i calismada
damar yaralanmasi %1,7, organ yaralanmasi ise
%0,25 olarak bildiriimistir (14). Fahlenkamp ve

ark. ilk 100 vakalk serilerini yayinladiklari
calismada %13,3 vaskiuler yaralanma
saptanmigtir  (15). Bizim c¢alismamizda ise

sadece 1 (%3,33) hastada Veress ignesi kapal
yerlesiminde internal iliak ven yaralanmasi
olmustur. Bu sonug baslangic  serisi
yayinlarindan daha az, gincel literatir ile benzer
damar yaralanmasi komplikasyonuna sahip
oldugumuzu gostermektedir. Bunun nedeni
cerrahin laparoskopik nefrektomide deneyimli bir
merkezden ihtisas almasi olarak
degerlendirilmistir. CO2 gazi insuflasyonuna
sekonder gelisen komplikasyon hiperkarbidir.
Ozellikle astim, KOAH gibi akciger hastaliklari
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tolere edemeyen hastalarda acik cerrahiye
gecmek  gerekebilir. Cimen ve ark.nin
calismasinda hiperkarbi nedeniyle acida gecme
orani %2 saptanirken c¢alismamizda higbir
hastada hiperkarbi gelismemistir.

Ulkemizden ilk laparoskopik  deneyimlerin
yayinlandidi ¢alismalara bakildiginda genel agiga
gecme oranlari; 2012 yilinda Hatipoglu ve ark.
yaptigi ¢alismada %6, 2018 yilinda Cimen ve
ark. calismasinda %14,7, Demir ve ark.
calismasinda %12,5 saptanirken, Celik ve ark.
ikinci basamak devlet hastanesinde yaptiklari 99
hastalik ¢alismada ve Kars devlet hastanesinde
yapilan 9 hastalik bir diger calismada agiga gegis
oranlari %0 saptanmistir  (16-20). Bizim
calismamizda literatlir ile benzer agiga gecis
oranimiz olmasina ragmen 6zellikle rekonstriktif
beceri gereken vakalar agida gecis oranimizi
arttirmaktadir. Bunun en temel nedeni cerrahin
laparoskopik  suturasyon  tecrlibesinin az
olmasindan kaynaklanmaktadir. Rassweiller ve
ark. 200 vakallk serilerinde acgiga gecme
oranlarinin baslangicta %17’den %Z2’'ye kadar
azaldigini saptamisglar (21). Permpongkosal ve
ark. yaptiklari genis hasta sayili ¢alismasinda
agiga gegis orani %2,67 saptanmis ve 6grenme
edrisinde olan cerrahlarin uygun hasta secimi ile
bu orani en aza indirgeyebileceklerini
géstermiglerdir  (22).  Ozellikle rekonstriktif
cerrahide daha yeni olmamiz ve hasta sayimizin
daha az oldugu goéz 6niinde bulunduruldugunda
tecriibemiz arttikgca agiga gegme oranlarimizin
azalacagina inanmaktayiz.
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Ulkemizde yayinlanan ilk serilerdeki laparoskopik
nefrektomi i¢in sirasi ile basit nefrektomi/radikal
nefrektomi operasyon surelerine baktigimizda;
Hatipoglu ve ark. 95/148 dk., Cimen ve ark.
130/119 dk., Demir ve ark. 181/179 dk., Kural ve
ark. ise 150/210dk. saptamigtir (16-18, 23).
Celen ve ark. 2021 yilinda yayinladiklar radikal
nefrektomi uygulanan bulylk ve kuguk renal
kitlelerin sonuglarinin karsilastirildigi ¢calismada
ise ameliyat sureleri sirasiyla 87,36/103,12 dk.
saptanmistir (24). Bizim g¢alismamizin sonuglari
baslangic deneyimleri yayinlanan ilk calismalar
ile benzer saptanirken Celen ve ark.’nin
calismasina goére oldukga uzundur. Celen ve
ark.’nin  laparoskopik deneyimlerinin olduk¢a
fazla olmasi yani sira operasyonlarin tecrubeli
merkezde gergeklestiriimis olmasi bunun en
temel nedeni olarak degerlendirilebilir. Diger
vakalar igin operasyon sirelerine bakildiginda,
laparoskopik kist eksizyonu igin; Hatipoglu ve ark.
45 (20-80) dk., Demir ve ark. 180 dk.,
laparoskopik Ureterolitotomi igin; Hatipoglu ve
ark. 104 (95-135) dk., Demir ve ark. 135 dk.,
Cimen ve ark. 80 dk., laparoskopik piyeloplasti
icin; Hatipoglu 170 (160-180) dk., Demir ve ark.
150 dk., Gimen ve ark. 117 dk. saptadilar (16-
18). Bizim c¢alismamiz ile karsilastirildiginda;
laparoskopik kist eksizyonu ve Ureterolitotomi
operasyonlarimizin  operasyon sureleri diger
calismalar ile benzer saptanmistir. Laparoskopik
piyeloplasti ameliyat suremiz ise literatirden
daha uzun saptanmigtir. Bunun ana nedeni
cerrahin laparoskopik sitirasyon gerektiren
cerrahi vaka sayisi ve tecribesinin  az
olmasindan kaynaklanmaktadir. Tek doktor ve iki
hemsire esliginde vakalarin yapilmasi nedeniyle
yardimci ekibin deneyimsizligi de ikinci neden
olarak gdsterilebilir.

Ortalama hastanede kalis sureleri
degerlendirildiginde laparoskopik nefrektomi igin
simple ve radikal cerrahi sirasi ile Hatipoglu ve
ark sirasityla 1,5/1,8 gin, Cimen ve ark. 3,1/4,2
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Evaluation of the effects of neoadjuvant chemotherapy on probably benign
breast lesions with MRI: Report of two cases

Neoadjuvan kemoterapinin olasi benign meme lezyonlari (izerindeki etkilerinin
MRG ile degerlendiriimesi: ki olgu sunumu
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ABSTRACT

In cases with breast cancer, probably benign lesions can also be seen in the other areas of the breast.
It is known that neoadjuvant chemotherapy causes morphological changes in the normal breast tissue
and the benign lesions, in addition to effects on malignant mass.

In cases with complete response with neoadjuvant chemotherapy, probably benign lesions without
tissue diagnosis cause a dilemma in the breast conserving surgery plan, when they shrink or
disappear at the end of the treatment. We aimed to demonstrate the effects of neoadjuvant
chemotherapy in cases with probably benign breast lesions via dynamic contrast enhanced breast
MRI.

Keywords: Probably benign lesion, neoadjuvant chemotherapy, MRI, breast cancer.

oz

Meme kanseri olgularinda memenin diger boélgelerinde de olasi benign lezyonlar gbériilebilir.
Neoadjuvan kemoterapinin malign kitle (zerindeki etkilerinin yani sira normal meme dokusunda ve
benign lezyonlarda morfolojik degisikliklere neden oldugu bilinmektedir.

Neoadjuvan kemoterapi ile tam yanit alinan olgularda, tedavi éncesi doku tanisi konulmamig olasi
benign lezyonlar tedavi sonunda klicildigiinde veya kayboldugunda meme koruyucu cerrahi planinda
ikilem yaratmaktadir. Bu olgu sunumunda olasi benign meme lezyonu olan iki olguda neoadjuvan
kemoterapinin etkilerini dinamik kontrastl meme MRG ile gbstermeyi amacladik.

Anahtar Sézciikler: Olasi benign lezyon, neoadjuvan kemoterapi, MRG, meme kanseri.

INTRODUCTION

Probably benign lesions are defined as non-
bright on T2W-MRI and well-circumscribed
masses with focal enhancement on the contrast-
enhanced MRI unlike the parenchyma in the 5th
edition of the AJR BI-RADS atlas (1). Additional
lesions in probably benign morphology can be
seen on MRI in cases with breast cancer.

Corresponding author: Ozge Aslan

Department of Radiology, Ege University Faculty of Medicine,
I1zmir, Turkiye

E-mail: dr.ozgeaslan@gmail.com

Application date: 07.05.2021 Accepted: 20.11.2021

298

Neoadjuvant chemotherapy (NAC) is used in
locally advanced breast cancers and
inflammatory cancers, according to the TNM
classification. It is applied in these cases to
increase survival by treating possible micro
metastases and to allow breast conserving
surgery by reducing tumor burden (2, 3).
Accurate determination of the response in the
early period takes an important place in effective
treatment implementation (4).



Histological analysis showed that NAC also
causes morphological changes in normal breast
tissue (5). These changes are caused by fibrosis,
diffuse lobular atrophy, and drug induced
epithelial atrophy caused by NAC in normal
breast tissue (5, 6). When the probably benign
lesions show dimensional regression with NAC, if
there is no initial tissue diagnosis, it causes a
dilemma in the surgery plan to be performed in
case of complete response.

In this case report, we aimed to demonstrate the
effects of NAC in two cases with probably benign
breast lesions via breast MRI.

CASE PRESENTATION
Case 1l

A 35-year-old female patient was consulted to
our clinic with a palpable mass lesion diagnosed
with invasive ductal carcinoma (IDC) in the left
breast. There was a heterogeneous type of
enhancement pattern in the malignantly
diagnosed mass seen in the lower quadrant of
the left breast in MRI performed before NAC
(Figure-1a). On MRI, a probably benign lesion
was observed in the same quadrant as the
malignant mass (Figure-1b). Similarly, 3 more
benign lesions of oval shape with smooth borders

.
S ad

were observed in the right breast (Figure-1c, d).
Probably benign lesion in the upper outer
guadrant of the right breast was diagnosed as a
fiboroadenoma by core needle biopsy.

A breast MRI was performed after 12 cycles of
NAC. No enhancement was observed in the
malignant lesion in the left breast and in probably
benign lesions in both breasts. It was reported as
complete response to the NAC. Pathology result
of partial mastectomy material performed
bilaterally after NAC; a fibrotic area of 3 cm in
diameter was observed in the left breast, no
residual tumor was detected. Pathological
diagnosis was complete response. The pathology
result of the lesions excised from the outer and
inner quadrant of the right breast was consistent
with fibroadenoma.

Case 2

A 44-year-old female patient presented to our
clinic with a palpable mass in her right breast with
a pathology diagnosis of IDC and ductal
carcinoma in situ. Before the NAC, breast MRI
showed a malighant mass with a diameter of 4
cm in the upper quadrant of the right breast
(Figure-2a) and probably benign lesions
measuring 1 to 1.5 cm in diameter in both breasts
(Figure-2b, c).

Figure-1. 35-year-old woman with biopsy proven left breast invasive ductal carcinoma.
Figure l1a. On the dynamic contrast enhanced breast MR subtracted image, heterogeneous and peripheral
enhancement is seen in an irregularly demarcated mass diagnosed as malignant in the lower quadrant of the left

breast.

Figure-1b. Dynamic contrast enhanced MR subtracted image shows a 1 cm diameter, well-circumscribed,
probably benign lesion located close to the malignant lesion in the left breast.

Figure-1c,d. In the dynamic contrast enhanced MR subtracted image, probably benign lesions are shown in the
outer quadrant of the right breast that well-circumscribed, oval-shaped, 1.2 cm and 1.1 cm diameter.
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Figure-2. 44-year-old woman with palpable breast mass.

Figure 2a. Dynamic contrast enhanced breast MR subtracted image shows a malignant mass 4 cm in diameter in

the upper quadrant of the right breast.

Figure-2b. Probably benign lesions in the right and left breast are shown on the dynamic contrast enhanced

breast MR subtracted images.

Figure-2c. Probably benign lesions in the right and left breast are shown on the dynamic contrast enhanced

breast MR subtracted images.

Figure-2d. Focal residual lesion 0.6 cm in diameter is shown on the dynamic contrast enhanced breast MR

subtracted image.

US-guided fine needle aspiration biopsy was
performed on the probably benign lesion in the
lower inner quadrant of the left breast. Cytology
result was benign. MRI performed after 12 cycles
of NAC showed that the malignant mass in the
right breast disappeared and a 0.6 cm diameter
enhancement was observed in this area, which
may be due to focal residual enhancement
(Figure-2d). Similarly, the enhancement in
probably benign nodules in both breasts had
disappeared. MRI findings were reported as
nearly complete response to the NAC. The
histopathology result of the left partial
mastectomy was a fibroadenoma. In the total
mastectomy material of the right breast, a 0.3 cm
ductal carcinoma in situ focus was observed
within a 5 cm fibrotic area. In contrast, since no
residual invasive tumor was detected, it was
reported as a pathological complete response.

DISCUSSION

In cases with breast cancer, the next approach
depends not only on the size of known cancer,
but also on the presence of additional lesions that
may be on the same or the other breast (7). The
most valuable diagnostic tool in evaluating the
distribution of the malignant lesion, detecting
additional lesions, and evaluating NAC response
is MRI (8). NAC causes effects on malignant
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lesions as well as changes in benign and
probably benign lesions. Before the treatment,
biopsy is usually performed in the additional
lesions showing suspicious morphology and
enhancement characteristics. The malignancy
rate in lesions with probably benign morphology
that are detected in MRI is reported as 2% (9). A
dilemma may arise in the treatment when lesions
of probably benign categories respond to NAC
similarly to cancer. In the study of Leddy et al.,
dimensional shrinkage, decrease in the
enhancement, and disappearance were observed
in benign lesions after the NAC similarly to the
malignant lesions. In our two cases, lesions with
probably benign morphology responded to the
NAC in the same way as the lesion with cancer
and did not show any enhancement after the
treatment. Pathology results were fibroadenoma
when they were excised.

NAC reduces vascular support by affecting the
endothelial layer of vessels (7). Yeh et al. and
Moll et al. showed increased fibrosis in normal
glandular tissue, decreased cellularity and,
histological changes such as lobular atrophy after
the neoadjuvant chemotherapy (6, 10). It can be
considered that benign lesions undergo the same
process as malignant lesions during treatment
and after the NAC they show a decrease in size
and decrease in enhancement in MRI. With
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similar changes, we can see the loss of contrast
enhancement in benign lesions in MRI (7).

Our benign lesions were considerably smaller
than cancer lesions and our data was limited.
The tissue diagnoses of all benign lesions were
not achieved before treatment. The lesions were
not marked with a marker before treatment,
which makes a one-to-one histopathological
matching impossible.

More effective decisions can be made in the
treatment plan with more comprehensive studies

CONCLUSION

It should be kept in mind that benign lesions may
show decrease in size and a decrease in contrast
enhancement in the dynamic contrast enhanced
MRI after NAC, as in breast cancer. Tissue
diagnosis should be made before treatment for
lesions with probably benign morphology in
different quadrants or contralateral breast in
breast cancer cases who will receive NAC.

Conflict of interest: The authors declare no
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with a high number of cases.
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Nadir goriilen bir pnomotoraks olgusu: katamenial pnomotoraks

A rare pneumothorax case: catamenial pneumothorax
Hasan Yavuz Aysegll Cevik Ergonl Tevfik llker Akcam Ufuk Cagirici
Ege Universite Tip Fakiiltesi Hastanesi, Gégiis Cerrahisi Anabilim Dali, izmir, Tirkiye

oz

Endometriozis, uterus disinda endometrial glandlar ve stromanin bulunmasi olarak tanimlanir.
Endometriozisin pulmoner tutulumu da gérilebilmekte olup, en sik katamenial pndmotoraks klinigiyle
karsimiza gikar. Calismamizda 38 yasinda niilks pnomotoraks nedeni ile opere edilen kadin hasta
sunuldu. Cerrahi tedavi amaciyla videotorakoskopik cerrahi ile akciger rezeksiyonu yapilan olguda
diafragmatik plevrada endometriozise bagl oldugu duislndlen lezyonlar saptandi. Pnémotoraksa
sebebiyet verdigi distnulen bu lezyonlar videotorakoskopik cerrahi ile tedavi edildi ve hastanin 2 yillik
takibinde rekirrens saptanmadi. Endometrozisli hastalarda pnémotoraks gelistiginde katamenial
pndémotoraks akilda bulundurulmali, niks gelismesi durumunda ise videotorakoskopik cerrahi ile tani
ve tedavide basari saglanabilecedi unutulmamalidir.

Anahtar Sézciikler: Katamenial, endometriozis, niks pnémotoraks, videotorakoskopik cerrahi.

ABSTRACT

Endometriosis can be defined as the presence of endometrial glands and stroma outside the uterus.
Pulmonary involvement of endometriosis can also be seen, and it is most frequently encountered with
catamenial pneumothorax clinic. In our report, a 38-year-old woman operated due to recurrent
pneumothorax is presented. In this case undergoing lung resection with Video-Assisted Thoracoscopic
Surgery for the purpose of surgical treatment, lesions thought to be related to endometriosis were
detected in the diaphragmatic pleura. These lesions, which caused pneumothorax, were treated with
videothoracoscopic surgery and no recurrence was detected in the 2-year follow-up of the patient.
Catamenial pneumothorax should be kept in mind when pneumothorax develops in patients with
endometriosis, and in case of recurrence, it should not be forgotten that success in diagnosis and
treatment can be achieved with videothoracoscopic surgery.

Keywords: Catamenial, endometriosis, recurrent pneumothorax, video-assisted thoracoscopic
surgery.

GIRIS semptomlarla  karsimiza gikabilir.  Tanisini
Endometriozis, uterus disinda endometrial koymak zordur ve genellikle gecikir. Ureme
glandlar ve stromanin bulunmasi olarak ¢agindaki kadinlarda, menstri]asyon sirasinda
tanimlanir.  Genellikle pelvis igi organlarda belirtiler  siddetlendiginde  stiphelenilmelidir.
yerlesim gdsterir. Ekstrapelvik yerlesimi nadir Kapsamli bir fiziksel ve radyolojik inceleme
(%8,9) gorilmektedir (1). Endometriozisin yapmak ve anamnez (6zellikle dikkatli jinekolojik
pulmoner tutulumu da gorilebilmekte olup, anamnez) almak ¢cok onemlidir (2).

OksUrik, dispne, gogis agrisi gibi nonspesifik
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Klinik olarak karsimiza en sik katamenial
pnémotoraks seklinde ¢ikar. Pndmotoraksin
yaninda hemotoraks, hemoptizi,
pnémomediastinum, pulmoner nodul ve plevral
kitle, tanimlanmis diger klinik sonugclardir.

Katamenial pndémotoraks, gen¢ ve orta yas
kadinlarda ¢ok nadir gorilen bir sekonder
spontan pndémotoraks tipidir. Kadinlarda gorilen
pnémotorakslarin %3-6’sI katamenial
pnémotoraks olup, genellikle sad tarafta ve
perimenstriel 72 saat iginde gorulir (3).
Katamenial pndmotoraksin patofizyolojisi hentz
netlik kazanmamistir. Bu nedenle tani ve
tedavisinde zorluklar yasanmaktadir.
Calismamizda vezikal endometriozis nedeniyle
takipli olan, pulmoner endometriozis ve buna
baglh katamenial pnémotoraks gelisen olgu ile
tani ve tedaviye yonelik yaklagsimlarimiz sunuldu.

OLGU

38 yasinda kadin hasta iki gundir olan gogus
agrisi nedeniyle acil servise basvurdu. Bilinen
vezikal endometriozis ve buna bagl Uretral darlik,
oral kontraseptif kullanimi, ayrica hiperlipidemi ve
antihiperlipidemik ila¢g kullanimi mevcut olan
hastanin ilk degerlendirmede vital bulgulari
stabildi. Oksirik, balgam ve goégis agrisi
tarifleyen, 20 paket yili sigara Oykisu olan
hastanin PA akciger grafisinde sag hemitoraksta
pnémotoraks (Sekil-1a) izlenmesi (zerine acil
servisten tarafimiza konsilte edildi. Tarafimizca
acil serviste sag tup torakostomi uygulanan hasta
servis izlemine alindi. 7. Glinde tip torakostomisi
sonlandirilan ve kontrol grafisinde radyopatoloji
saptanmayan hasta taburcu edildi.

On gun sonra poliklinik kontroll icin basvuran
hastanin PA akciger grafisinde sag hemitoraksta
niks pnomotoraks (Sekil-1b) izlenmesi Uzerine
hasta i¢in niks spontan pndmotoraks tanisi
nedeniyle videotorakoskopik cerrahi (VATS)
karari alindi.

VATS ile vyapilan eksplorasyonda alt lob
bazalinde c¢cevre akciger dokudan farkli
gérunimdeki supheli visseral plevra defekti

barindiran parankimal alandan ve apikal bélgede
saptanan dizensizliklerin mevcut oldugu alandan
wedge rezeksiyon uygulandi. Diafragma Uzerinde
saptanan ve katamenial pndmotoraksa sebep
olabilecegi dusunulen vaskuler ve mor renkli
lezyonlar ($ekil-1c) Uzerine ve apikal parietal
plevraya abrazyon uygulandi. Postoperatif
takibinde hastanin toraks dreni 6. glnde
sonlandirldi. Hastanin postoperatif takibinde iki
yillik izlemde rekirrens saptanmadi.

Cilt 61 Sayi 2, Haziran 2022 / Volume 61 Issue 2, June 2022

Sekil-1a. Sag hemitoraksta total pndmotoraksi
gOsteren PA akciger radyografisi.

Sekil-1b. Sag hemitoraksta parsiyel pnomotoraksi
(nuks) gosteren PA akciger radyografisi (ok:
akciger parankim siniri).

Sekil-1c. ‘biafragmatik plevrada yer alan mor renkli
lezyonlara ait torakoskopi goriintlisi (ok:
diafragmatik plevral lezyon).
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TARTISMA

Katamenial pndmotoraksin nedenini agiklayan
cesitli teoriler ortaya konmustur. Bir teori, adet
sirasinda fallop tlplerinin gegirgenliginin artmasi
nedeniyle havanin plevral alana girmesine izin
veren diyaframdaki konjenital defektlerin (delikler,
fenestrasyon) neden oldugunu belirtir. Ayni
mekanizma baska bir teoride de g6z 6nlnde
bulundurulmustur, ancak diyaframdaki deliklerin
sebebini endometriozis olarak agiklamistir (4).
Endometrial bez ve stromanin ektopik olarak
akciger parankimi veya plevrada gorilmesi
(6zellikle  diafragmatik  ylzde) bu teoriyi
destekleyen baska bir teori olarak ortaya
atilmistir. Ayirici tanilar arasinda
lenfanjiyioleiyomiyomitoz mevcut olsa da Klinik,
histolojik ve radyografik bulgular bu hastaliklari
kolayca ayirt edebilir.

Olgumuzda taniya yoOnelik 6zel
yapilmamis, tani 38 yasinda, pndmotoraks
gelismesi  Uzerine  tesadifen  konmustur.
Neredeyse tim katamenial pnoémotorakslar,
olgumuzda oldugu gibi sag tarafta goérilur.
Literatirde, nadir olarak sol tarafli ve bilateral
pnémotoraks vakasi goruldiga de bildirilmistir.
Haga ve ark. (5) katamenial pndémotoraksin
spontan pnémotoraksa gore farklilik gosterdigi ve
tani icin yol gdbsterici olan 4 klinik faktor
bildirmistir. Bu faktorler sag tarafli pnémotoraks,
pelvik endometriozis oykislu, yas =31 yil ve
sigara Oykisl olmamasi olup, olgumuz sigara
Oykusinin olmasi  haricinde bu faktorleri
karsilamaktaydi.

Pnémotoraks, PA akciger grafisi ile genellikle
saptanir. Bazi durumlarda, pnoémotoraks ile
birlikte pn&moperitonium da olabilir. Bu gibi
durumlarda,  yuksek  ¢OzUnlrlUkIU  toraks
tomografisi, durumun anlasiimasini saglamada
daha yararli olabilir. Ancak PA akciger grafisi ve
toraks tomografisi pnoémotoraksin endometrial
kokenini saptayamamaktadir. Olgumuzda da PA
akciger grafisi ve toraks tomografisinde torasik
endometriozisi agiklayacak herhangi bir bulgu
saptanmamisti.

VATS, torasik endometriozis tanisinda altin
standarttir. Menstrlasyon sirasinda yapilan
VATS, diyaframin tam eksplorasyonuna izin verir

bir yaklasim

ve parietal plevradaki ve  akcigerdeki
endometriyal nodiller ve bduller gibi ektopik
lezyonlarin  goérulmesini  saglar (6). Ayrica

endometriozis lezyonlarinin histolojik tanisina,
endometrioz nodil veya perforasyon varsa
diyafram rezeksiyonuna olanak saglar. Riquet ve
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ark. (7) menstriasyon doéneminde yapilan
operasyonun, diyafragmatik lezyonlarin teshisi
icin hassasiyeti arttirdigini bildirmigtir.
Olgumuzda tani VATS ile konulmug, ancak
operasyon hastanin menstriasyon ddéneminde
yapiimamisti.

Katamenial pnomotoraksta ilk tedavi, oncelikle
akut semptomu tedavi etmek amaciyla plevral
bosluktaki havay! bosaltmak igin tlip torakostomi
uygulanmasidir. Cerrahi tedavi secenekleri
arasinda VATS ile gozle gorilir bleblerin
rezeksiyonu, kimyasal talk ploéredez veya
plérektomi ve endometriyal doku ve havanin
tekrarlayan toraks igine gecisine neden olan
diyaframatik defektin kapatiimasi vardir.
Olgumuzda VATS ile bleb rezeksiyonu ve
diafragmatik defektlerin abrazyon ile kapatiimasi
islemi uygulanmisti.

Katamenial pndédmotoraksin nuks orani, sadece
pléoredez ile tedavi edilen hastalarda
diyafragmatik defektlerin kapanmasina kiyasla
daha yuksektir (8). Endometriozisin histopatolojik
olarak dogrulanmasi da zordur, literatire goére
olgularin sadece 1/3'Uinde histopatolojik tani
konulabilir (9). Olgumuzda rezeke edilen akciger
dokusunun histopatolojik inceleme sonucu billéz
amfizem ve nonspesifik plorit olarak sonuglandi.

Gerekli cerrahi tedavi uygulandiktan sonra
nukslerin 6nlenmesi amaciyla overlerin hormonal
veya cerrahi olarak baskilanmasi gerekmektedir.
Olgumuz hali hazirda overlerin hormonal olarak
baskilanmasi amaciyla OKS kullanmakta olup,
birincil tedavisinin ardindan ikincil tedavisi olan
hormonal tedavisinin diizenlenmesi agisindan
jinekoloji klinigine yonlendirildi.

SONUG

Torasik endometriozisli olgularda en sik
karsilasilan klinik sonug¢ olan niks katamenial
pnémotoraksi tanimladik ve bu tip olgularda
Onemli olan tani ve halen tartismali olan tedavi
metodlarini anlattik. Endometriozisli kadinlarda
pnémotoraks saptandiginda torasik
endometriozis i¢in tanisal arastirma yapilmaldir.
Olgumuzda ilk pndomotoraks ataginin tedavisi
sonrasi nuks gelismesiyle birlikte yapilan VATS
ile saptanan ve tedavisi uygulanan torasik
endometriozis lezyonlari da bu gerekliligi aciklar
niteliktedir.

Cikar gatismasi: Cikar catismasi bulunmamaktadir.
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COVID-19 olgusunda karotis arterde tromboemboli
Carotid arterial thromboembolism in a patient with COVID-19

Aida Taghiyeva Celal Cinar

ismail Oran

Ege Universitesi Tip Fakiiltesi Radyoloji Anabilim Dali, izmir, Tirkiye

0z

Akut inme bulgulariyla hastaneye bagvuran COVID-19’ lu bir hastada servikal internal karotis arter ve
intrakranial arteriyel yatakta (orta serebral arter M2 segmenti) akut tromboembolinin BT anjiografi

bulgulari sunulmustur.

Anahtar Sézciikler: COVID-19, karotis arter trombozu, bilgisayarli tomografik anjiyografi.

ABSTRACT

CT angiography findings of acute thromboembolism in the cervical internal carotid artery and
intracranial arterial bed (middle cerebral artery M2 segment) in a patient with COVID-19 admitted to

the hospital with signs of acute stroke are presented.

Keywords: COVID-19, carotid artery thrombosis, computed tomography angiography.

OLGU

COVID pozitif, evde karantinada olan 56 yaginda
erkek hasta ani gelisen sol yan gug¢sizlugu,
agizda kayma ve konusma  bozuklugu
yakinmalari ile hastanemize getirildi. HT dykusu
olup, dizenli coraspin 100mg 1x1 kullanmaktadir.

Bilinen kalp hastaidi veya ritim bozuklugu
bildirilmedi. Akciger parankim
degerlendiriimesinde; bilateral akciger
parankiminde yaygin multifokal buzlu cam

dansitesinde ve yer yer konsolide gorinim
kazanan parankimal infiltrasyon alanlari izlendi.
BT-anjiyografide (BTA), sag internal karotis
arterde (IKA) serbest intraluminal trombus ve sag
orta serebral arter M2 segmentinde embolik
oklizyon izlendi. Henuz terapdtik zaman
penceresi iginde oldugundan, hasta Girigsimsel
Radyoloji tarafindan acil trombektomi islemine
alindi; sag servikal IKA icindeki serbest pihti ve
sag orta serebral arter M2 segmentindeki pihti
aspire edilerek temizlendi (Sekil-1-3). islem sonu
yogun bakima alinan hasta, uygun medikasyon
ile takibe alindi. EKO ve holter EKG vyapildi.
Kardiyoloji konsultasyonu sonucu kardiyoemboli
distnilmedigi  belirtildi. Hastanin  tedavisi
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coraspin 300mg 1x1, clexane 0,6 mg 1x1
seklinde dizenlendi. Klinigi stabil seyreden hasta
taburcu edildi.

Literatirdeki kanitlar, COVID-19 hastalidinda,
mikro ve makro-vaskuler trombotik anjiyopati ile
karakterize olan hiperkoagulasyon durumunun

var oldugunu gOstermektedir. COVID'li
hastalarda gdérilen D-dimer, protrombin ve
fibrinojen  duzeylerindeki  6nemli  ylkselme

vaskuler tutulumun goéstergeleridir.

COVID-19 pndémonisi tanisi bulunan olgularda
gelisen trombozun olusumunda hem pihtilagsma
faktorlerinin hem de endotelyum aktivasyonunun
rol aldigi gorilmektedir. Enflamatuar  yol
sitokinleri (tumoér nekroz faktord, interldkin [IL] -6
ve IL-1B) serbest birakirken, Von Willebrand
faktorlerinin (VWF) buyldk  polimerlerinin
salinmasi mikrotrombotik yolun aktivasyonuna
aracilik eder. Sepsis kaynakli endotel hasari,
trombosit aktivasyonunun artmasina ve tiketim
trombositopenisine neden olur. Tipik tiketim
koagllopatisi ve Dissemine Intravaskiiler
Koagiilopati (DIK) profilinin aksine, COVID-19
hastalarinda nispeten normal pihtilasma ve
trombosit profili bulunur.



Sekil-1. Koronal kranial BTA (A) ve sag oblik serebral DSA (B) goérintilerde, sag
MCA M2 segmentinin embolik pihti nedeniyle akut olarak oklide oldugu
izlenmektedir. Trombektomi sonrasinda AP DSA goériintide (C) oklide
damarin acildigi izleniyor.

Sekil-2. Aksiyel (A) ve sagital (B) BTA goriintilerde, sag IKA servikal
segmentinde serbest tromblse ait intraluminal dolum defekti
izlenmektedir.

Sekil-3. Sagd oblik DSA goéruntide (A) servikal IKA igini dolduran trombus
izleniyor. Lateral DSA gorintide (B) trombektomi yapildiktan
sonra IKA igindeki trombiisiin tamamen temizlendigi izleniyor.
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Yukarida bahsedilen faktorlere ek olarak, bu
hastalarda artmis tromboz igin ek risk faktorleri
vardir, bunlardan en &nemlileri hipoksi ve
immobilizasyondur (1-3).

COVID-19 hastalarinda vendz trombotik olaylar
iyi tanimlanmis olmasina ragmen, arteriyel
tromboz ile ilgili veriler sinirhdir.  Yapilan
arastirmada arteriyel trombotik olaylarin anatomik
dagihmi  genis olup, sikhk sirasina goére
ekstremite arterlerinde, serebral arterlerde, biyik
damarlarda (aort, ana iliak, ana karotis ve
brakiyosefalik trunkusda), koroner arterlerde ve
superior mezenterik arterde goérulebilmektedir. Bu
hastalarda 6lim orani yaklasik % 20'dir. (1-3).

Hastaneye vyatirilan COVID-19 hastalarinda,
klinik  kontrendikasyonlar  yoksa  profilaktik
antikoagllasyonun baslatiimasi tavsiye edilir.

Kaynaklar

Obezite, aktif malignite, uzun sireli hareketsizlik
veya yakin zamanda gegirilmis cerrahi tromboz
gelisimi icin risk faktorleridir. Ylksek d-dimer
seviyeleri ile basvuran ancak tromboz sliphesi
veya kaniti olmayan hastalarda profilaktik
antikoagllasyon dustnulmelidir. 1V heparin ve
dusuk molekuler agirlikli subkutan heparin bu
hastalarda hem profilaktik hem de terapdtik
olarak basariyla kullaniimaktadir.

Bu olguda, akut inme bulgulariyla hastaneye
basvuran COVID-19'lu bir hastada servikal IKA
ve intrakranial arteriyel yatakta (orta serebral
arter M2 segmenti) akut tromboemboli varligi ve
bunun BTA bulgulari sunulmustur.

Cikar catismasi; Yoktur.
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Extremely rare coronary artery anomaly: Left main coronary artery
originating from the non-coronary sinus

Oldukga nadir bir koroner arter anomalisi: Non-koroner siniisten ¢ikan sol ana
koroner arter

Cihat Pinarci Selen Bayraktaroglu

Ege University Faculty of Medicine, Department of Radiology, Izmir, Turkiye

ABSTRACT

Although they are rare, left coronary artery anomalies can cause complications with high mortality,
including arrhythmia and cardiac arrest. Left main coronary artery originates from the non-coronary
sinus abnormality is rarely observed. This abnormality has been defined as a benign pathology in the
past, although it is described in the literature to cause morbidity and mortality in some cases. We
present very rare case of the left main coronary artery arising from non-coronary sinus detected on
CCTA.

Keywords: Coronary artery anomaly, non-coronary sinus, computed tomography angiography,
atypical chest pain.

oz

Nadir olmasina ragmen sol koroner arter anomalileri, aritmi ve kardiyak arrest gibi yiiksek mortaliteli
komplikasyonlara neden olabilir. Koroner digi siniisten kéken alan sol ana koroner arter anomalisi
nadiren gérilir. Bu anomali ge¢miste bazi yazarlar tarafindan iyi huylu bir anormallik olarak
tanimlanmig olsa da literatiirde bazi durumlarda morbidite ve mortaliteye neden oldugu tanimlanmigtir.
Bilgisayarli tomografi anjiyografide atipik géglis agrisi ile bagvuran bir hastada koroner digi kaynakli
bir sol ana koroner arter olgusunu sunuyoruz.

Anahtar Sézciikler Koroner arter anomalisi, non-koroner sinis, bilgisayarli tomografi anjiyografi,
atipik gégds agrisi.

INTRODUCTION

Coronary artery anomalies are rare and most of
them are discovered as incidental findings (1).
These anomalies are present at birth and

recommended to show coronary artery anomalies
because it is both easily accessible and non-
invasive (4). We present very rare case of the left
main coronary artery arising from non-coronary

relatively few are symptomatic (2). But some high
risk factors, such as interarterial course, can
cause sudden cardiac death (3). It is very
important to reveal this pathology, because it can
cause situations that require intervention. From
this point of view, especially if findings in
coronary angiography are equivocal, coronary
computed tomography angiography is
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sinus detected in CCTA.

CASE REPORT

A 55-year-old female patient was admitted to the
hospital with complaints of atypical chest pain,
dyspnea and weakness. The patient had a
history of heart failure and was under treatment.
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There was no family history of sudden cardiac
death. Cardiac biomarkers and ECG were within
normal limits. Transthoracic echocardiography
was performed and it revealed aortic and mitral
valve regurgitation and left ventricular diastolic
dysfunction. To determine the etiology of atypical
chest pain, coronary computed tomography
angiography (CCTA) was performed. CCTA
demonstrated that left main coronary artery was
originating from left side of the non-coronary
sinus (Figure-1A-D) and had a normal course
and bifurcation except its origin. There was no
sign of significant stenosis on coronary arteries.
Since no sign of coronary artery disease or high
risk factors except for anomalous origin of the left
coronary artery was  present, further
investigations or interventions were not planned.
Medical therapy of the patient was revised, yearly
follow-up and life-style  changing  were
recommended.

Figure-1A-B: Axial and sagittal reformat images of

LCANCS

Figure-1C-D: 3D Volume rendering images of
LCANCS (C-D). Note LCA not from Left
coronary sinus.

DISCUSSION

Coronary artery anomalies are observed in
approximately in %21 of patients undergoing
coronary angiography and most of them are
discovered as incidental findings (1). Although
coronary angiography is diagnostic and
therapeutic, coronary computed tomography
angiography (CCTA) is a viable noninvasive
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modality and it can precisely demonstrate the
origin of the coronary artery, delineate its run-off
and its relationship with neighboring structures
(4, 5). Anomalous origin of the left main coronary
artery from the non-coronary sinus (LCANCS) is
extremely rare (0.0008%) and there are small
number of cases in literature (1, 6, 7). In Turkey,
in a study of 10,042 adult patients (8), there is
only 1 (0.009%) patient and in another study of
12,457 adult patients (2), there is not any patient
has this anomaly. This anomaly has been defined
as a “benign” situation in the past, although it is
described in the literature to cause morbidity and
mortality in some cases (6, 7, 9). Patients can be
asymptomatic but in some cases, admissions
with atypical chest pain, angina, sudden cardiac
death and arrhythmia have been reported (7, 9).
Some high-risk findings are described for
anomalous origin of coronary arteries, such as
interarterial and intramural course, acute take-off
angle and slit-like ostium (3, 7, 9). Because of its
rarity, there is no defined treatment and optimal
risk-stratification schemes for LCANCS vyet.
However, surgical management can be applied to
the patients who have risk for sudden cardiac
death (7, 9). Although this abnormality is rare in
adults, it is very important to recognize and
indicate whether there are high risk factors for
treatment and follow-up.

CONCLUSION

We report an extremely rare case of left main
coronary artery arising from non-coronary sinus.
The patient presented with atypical chest pain
and was managed conservatively. It is important
to be aware of this rare condition that carry a
potential risk of arrythmia and cardiac death. With
recent improvements in CT technology, coronary
CT angiography has become gold standard in
assessment of coronary anomalies. There is very
little data in the literature regarding coronary CT
of this anomaly. Future cases about this rare
anomaly will highlight coronary CT findings and
treatment approaches and will help management
of patients.

Conflict of interest: None.
informed Consent
Informed consent was obtained from the patient.
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Abbreviations from Text and Media

CCTA: Coronary Computed Tomography Angiography

LA: Left Atrium

LCA: Left Coronary Artery

LCANCS: Left Coronary Artery arising From Non-Coronary Sinus
LCS: Left Coronary Sinus

LV: Left Ventricle

NCS: Non-Coronary Sinus
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EGE TIP DERGISI
Yazar Bilgi Formu

Ege Tip Dergisi, Ege Universitesi Tip Fakiiltesi’nin resmi yayin organi olup (¢ ayda bir yayimlanir ve
Mart, Haziran, Eylil ve Aralik aylarinda olmak Uzere, dort sayi ile bir cilt tamamlanir. Dergi tim tip
alaniyla ilgili gtincel, nitelikli ve 6zgin ¢alismalari yayimlamayi amaglamaktadir.

Dergi sayfasina yiklenmis olan basvurular dergi editéri veya onun belirlemis oldugu bir alan editori
tarafinda 6n degerlendirmeye tabi tutulur. On degerlendirme sirecinde, uygun bulunan yazilar
degerlendirme asamasina gegirilirken, yayin kosullarina uymayan yazilar dizeltilmek Gzere sorumliu
yazara geri gonderilebilir, bicimce diizenlenebilir veya reddedilebilir. Dederlendirme asamasinda edit6r
ya da alan editérl, yaziyr uygun gordigi danigsmanlara (hakemlere) incelenmek (zere gonderir.
Hakemlik sureci cift kér olarak yirutilmektedir. Gerekli durumlarda, hakem ve editor gorisleri
dogrultusunda sorumlu yazardan dizeltme/dizenleme yapmasi istenebilir. Yazardan dizeltme
istenmesi, yazinin yayimlanacagi anlamina gelmez. Bu dizeltmelerin en ge¢ 21 giun icinde
tamamlanip dergiye gdnderilmesi gereklidir. Sorumlu yazara yazinin kabul veya reddedildigine dair
bilgi verilir.

Dergide yayimlanmasi kabul edilse de edilmese de sisteme ylklenmis olan dosyalar arsivlenirler.

Ek Sayi: Ege Tip Dergisi, talep olmasi durumunda Ek Sayi cikartir. Ek Sayida yer alacak olan
yazilarin bilimsel yonden degerlendiriimesi Ek Sayi konuk editér(lerinin)iiniin sorumlulugundadir. Ek
Sayida yer alacak olan yazilarin hazirlanmasinda derginin yazim kilavuzundaki kurallar esas alinir.
Yazim kurallarina uygunluk dergi editori ve yayin kurulunca kontrol edilir. Ek Sayi sadece elektronik
olarak yayimlanir.

Agik Erisim ve Makale isleme

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. DOl numarasinin belirlenmesinin ardindan
elektronik olarak yayimlanan sayiya ve iceriginde yer alan yazilarin tam metinlerine Ucretsiz olarak
ulasilabilir.

Yazar(lar)dan yazilarinin yayimi igin herhangi bir Gcret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amacli olarak Ucretsiz indirebilirler. Dergi
herkese, her an Ucretsizdir. Bunu saglayabilmek igin dergi Ege Universitesi'nin mali kaynaklarindan,
editorlerin ve hakemlerin siiregelen gonulli ¢abalarindan yararlanmaktadir.

Telif Hakki

Ege Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayni Lisansla Paylas 4.0 Uluslararasi (CC BY-NC-SA
4.0) lisansina uygun bir sekilde paylasiimasina izin verir. Buna goére yazarlar ve okurlar; uygun bicimde
atif vermek, materyali ticari amagclarla kullanmamak ve uyarladiklarini ayni lisansla paylasmak
kosullarina uymalar halinde eserleri kopyalayabilir, codaltabilir ve uyarlayabilirler. Dergide yayimlanan
yazilar icin telif hakki 6denmez.

Derginin Yaz Dili

Derginin yaz dilleri Tirkge ve Iingilizcedir. Dili Tirkge olan yazilar ingilizce “abstract” ile, dili ingilizce
olan yazilar da Turkge 6zleri ile yer alirlar. Oz ve “Abstract” bélimleri bire bir gevirileri seklinde yer
almalidir. Yazinin hazirlanmasi sirasinda, Turkce kelimeler i¢in Tark Dil Kurumundan (www.tdk.gov.tr),
teknik terimler i¢in Turk Tip Terminolojisinden (www.tipterimleri.com) yararlaniimasi o6nerilir. Dili
ingilizce olan yazilarin mutlaka yazim ve dilbilgisi agisindan yeterliliklerinin kontrol edilmis olmasi
gereklidir. Dil agisindan yetersiz gorulen yazilar degerlendirmeye alinmazlar.

Yazarlik Kriterleri

Makalenin dergi sayfasina ylUklenmesi sirasinda, tim yazarlarin adi, soyadi, ORCID numaralari ve
tarih bilgisi ile islak imzalarinin bulundugu “Yayin Hakki Devir Formu” ile yazarlk kriterlerinin
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aciklandigi ve yazar katkilarinin belirtildigi “Yazar Katki Formu’nun doldurularak ylUklenmesi
zorunludur.

Ege Tip Dergisi, Uluslararasi Tip Dergileri Editérleri Kurulu’nun (International Committee of Medical
Journal Editors) standartlarini uygulamayi kabul etmistir. Yazarlar “Biyomedikal Dergilere Gonderilen
Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlanmasi
(Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication)’'daki yazarlk kriterlerini karsilamalidir. Bu konudaki bilgiye www.icjme.org
adresinden ulagilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun yazilari yayimlar. Dergide yayimlanan yazilarin
etik, bilimsel ve hukuki sorumlulugu yazar(lar)a ait olup editér ve yayin kurulu Gyelerinin gorislerini
yansitmaz.

Deney hayvanlari ile yapilan calismalar dahil, tim prospektif ve gerek gérilen retrospektif calismalar
icin Etik Kurul Onayi alinmali ve yazinin “Gerec ve Yéntem” béliminde Etik Kurul Onayinin numarasi
ile birlikte alhindigi tarih (giin-ay-yil) belirtiimelidir. Hastanin mahremiyetinin korunmasinin gerektigi tim
yazilarda etik ve yasal kurallar geregdi, hastalarin kimligini tanimlayici bilgiler ve fotograflar, hastanin
(ya da yasal vasisinin) yazih bilgilendiriimis onami olmadan basilamadigindan, “Hastadan (ya da
yasal vasisinden) tibbi verilerinin yayinlanabilecegine iliskin yazili onam belgesi alindr”
cumlesinin “Gere¢ ve Yontem” bdéliminde (Gere¢ ve Yoéntem bolimi olmayan yazilarda Giris
boélimanidn sonuna) belirtiimesi gereklidir. Hayvanlar tzerinde yapilan ¢alismalarda uluslararasi etik
kurallara uygunlugu gésteren komite onayi ilgili hayvan etik kurulundan alinmalidir. Etik kurul onayi
yani sira hayvanlara agri, aci ve rahatsizlik veriimemesi igin yapilanlar agik olarak makalede
belirtiimelidir (Bilgi i¢in: www.nap.edu/catalog/5140.html).

Dergide yayimlanmak Uzere gonderilen yazilarin daha 6nce baska bir yerde yayimlanmamis veya
yayimlanmak uUzere gonderiimemis olmasi gerekir. Daha dnce kongrelerde sunulmus calismalarin
Editore génderilen On Yazida belirtiimesi gerekir. Makale, yazar(lar)in daha énce yayimlanmis bir
yazisindaki konularin bir kismini igeriyorsa, bu durumun da On Yazida belirtimesi ve yeni basvuru
dosyalari ile birlikte 6nceki makalenin bir kopyasinin da dergi sayfasina yuklenmesi gereklidir.

Yazarlik kriterlerini karsilamayan ancak calismaya katkisi olan kisi, kurum veya kuruluslarin isimlerine
“Tesekklr” bélimuande yer verilebilir.

Cikar gatismasi: Calismalari ile ilgili taraf olabilecek tim kisisel ve finansal iligkilerin bildiriimesinden
yazarlar sorumludur. Ticari baglanti veya calisma icin maddi destek veren kurum(lar) varliginda
kullanilan ticari drln, ilag, firma vb. ile nasil bir iliskinin oldugu veya herhangi bir ¢ikar catismasinin
olmadigi Cikar Catismasi Formu’na doldurularak sisteme ylUklenmeli ve metinde “Cikar Catismas!”
bélimuinde belirtiimelidir. Cikar c¢atismasi formu http://icmje.org/conflicts-of-interest/ adresinden
edinilmelidir.

intihal taramasi: Ege Tip Dergisi higbir sekilde intihale izin vermemektedir. Bu nedenle, dergiye
go6nderilen tim yazilar 6n degerlendirme surecinde intihal tarama programi (iThenticate ve benzerleri)
ile en az bir kez taranir. Belirlenen oranin (zerinde benzesime sahip yazilar degerlendirmeye
alinmadan yazara iade edilir.

YAZI TURLERI

Yazilar, elektronik ortamda egetipdergisi.com.tr veya dergipark.gov.tr/etd adreslerinden birisi ile
sisteme giris yapilarak gonderilebilir. Yazi tirlerinin icermesi gereken bolimler ile ilgili bilgilere
“Yazinin Hazirlanmasi” bashgi altinda yer verilmistir.

Arastirma Makalesi, yeni bilgiler iceren ve guncel konularda yapilmis olan orijinal galismalari
tanimlar. Bu galismalar randomize kontrolll, gdzlemsel, tanimlayici, teshis veya tedavi dogrulayici,
klinik, deneysel veya deney hayvanlari ile yapilmis olabilirler. Kaynaklar, Oz-Abstract béliimleri ve
Tablo/Sekil agiklamalari harig, ana metin 3000 sézcuk sayisini asmamalidir.
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Olgu Sunumu, okuyucular icin énemli olabilecek yeni bir bulgu veya nadir ve ilging vaka veya
durumlari, tani veya tedavi ile ilgili bir yaklasimi icermelidir. En fazla bes yazar, Kaynaklar listesi harig,
1000 sézcuk ve 10 kaynak ile sinirhdir. Sadece bir tablo ya da bir sekil ile desteklenebilir.

Klinik Gériintii, egitsel 6nemi oldugu dusunilen, orijinal, ilging ve yuksek kaliteli gérintt icermelidir.
En fazla bes yazar, bes kaynak ve bir sekil (fotograf, goriintl, c¢izim, grafik vb.) icerebilir. Kaynaklar
listesi hari¢ 500 kelimeyi gegmemeli, sekil alt yazisi 100 kelimeyi agsmamalidir.

Teknik Not, egitim, arastirma, tani veya tedavi amagl gergeklestiriimis olan yeni ve orijinal bir
uygulamayi, teknigi, alet veya cihazi tarif etmelidir. En fazla bes yazar, bes kaynak ve bir sekil
(fotograf, goérintl, cizim, grafik vb.) veya tablo icerebilir. Kaynaklar listesi haric 500 kelimeyi
gecmemeli, sekil (varsa) alt yazisi veya tablo (varsa) agiklamasi 50 kelimeyi asmamalidir.

Editére Mektup, yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcliglu asmayan ve
bes kaynak ile bir tablo veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide yayinlanmis
metinlerle iligkili mektuplara cevap hakki verilir.

Davetli Derleme Yazilari, Yayin Kurulunun daveti Uzerine, tipta &6zellikli konularin kapsaml
degerlendirmelerini igceren, konusunda deneyimli ve yetkin yazarlarin yazdigi derlemelerdir. Derleme
yazilari da derginin degerlendirme surecinden gegirilir. Kaynaklar, tablo ve sekil alt yazilari hari¢ 5000
kelimeyi gecmemelidir. En fazla bes yazar ve 80 kaynak ile sinirlidir. Davetli yazilar disinda derleme
yazilari kabul edilmez.

YAZININ HAZIRLANMASI
Ege Tip Dergisine génderilen tim yazilar agagidaki kurallara uygun olarak hazirlanmalidir.

Genel bigim
a- Metin iki satir aralikli olarak Arial 10 punto ile yaziimalidir,
b- Sayfa kenar bosluklari 2,5 cm olmalidir,

c- Sayfalar baslik sayfasindan baslamak lzere, sag Ust kdsesinden numaralandiriimali ve satir
numaralari eklenmelidir (Microsoft Office Word™ - Dlzen - Satir numaralari - Surekli)

d- Kisaltmalar, metinde ilk olarak acik sekliyle yazilmis olani takiben, yuvarlak parantez icinde
yazilmali ve tiim metin boyunca kisaltma ayni sekilde kullaniimalidir. Baglik ve Oz bélimiinde
kisaltma kullanmaktan kaginilmali, metin icinde de gereksiz kisaltma kullanilmamasina 6zen
gosterilmelidir. Cumleler kisaltma ile baglatiimamaldir.

e- Ana metin icerisinde belirtilen Urin (ila¢, cihaz, donanim veya yazilim vb.), Grinin adini
takiben, Uretici sirketin adi, sehri ve ulkesi parantez icinde yazilmaldir. Ornek: Discovery St
PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

f-  Tum olgumlerin birimleri metrik sisteme (Uluslararasi Birimler Sistemi, Sl) gore yazilmaldir.
Ornek: mg/kg, ug/kg, mL/min, uL/h, mmHg, vb. Olgiimler ve istatistiksel veriler, cimle basinda
olmadiklari strece rakamla belirtiimelidir.

g- Eger varsa, uygulanan istatistiksel yontem, Gere¢ ve Yontem boéliminde belirtiimelidir.

h- Herhangi bir birimi ifade etmeyen ve 10°’dan kiigik sayilar ile ciimle basinda yer verilen sayilar
yazi ile yazilmahdir. Ondalik sayilar tam sayidan Tirkge metinlerde virgiil ile, ingilizce
metinlerde nokta ile ayrilmalidir.

i- ligili yazi, yazi tiriine gére tarif edilmis olan bolimler seklinde hazirlanmis olmalidir.

On Yazi

Editére hitaben yazinin bashgi, yazi turd, ilgili yazinin neden Ege Tip Dergisinde yayimlanmasi
gerektigini 6zetleyen kisa bir agiklama ile sorumlu yazar belirtilerek tim yazarlarin adi-soyadi, ORCID
numarasi, kurum ve iletisim bilgileri (telefon, e-posta ve posta adresleri) yaziimalidir. Yazinin daha
once baska bir yerde yayimlanmadigina veya yayimlanmak (izere gonderilmedidine dair yazili ifade
icermelidir. Ege Tip Dergisi baska bir dilde dahi olsa daha 6nce yayimlanmis, kabul edilmis veya
degerlendirme asamasinda olan higbir yaziyr yayimlamayi kabul etmemektedir. Yazi yazar(lar)in daha



once yayimlanmis bir yazisindaki konularin bir kismini igeriyorsa, bu durumun da 6n yazida
belirtiimelidir.

Daha 6nce bilimsel bir toplantida s6zli veya poster bildiri seklinde sunulmus olan yazilar, sunumun
gerceklestirildigi toplant ile ilgili bilgiler (tarih, yer, toplantinin ismi) olacak sekilde On Yazida
belirtilmeli, Oz béliminin sonuna da not olarak yazilmalidir.

Ana Metin

Sisteme ylklenen Microsoft Office Word™ formatindaki ana metin dosyasinda yazarlara ait isim ve
kurum bilgileri yer almamalidir. Ana metin yazi tirtiine goére agagidaki bélimlerden olugsmaldir:

- Arastirma Makalesi: Tiirkge baslik, Oz ve Anahtar Sézciikler / ingilizce bagslik, Abstract ve Keywords
| Giris /| Gere¢ ve Yontem / Bulgular / Tartisma / Sonu¢ / Cikar Catismasi / Tesekklr (varsa) /
Kaynaklar / Tablolar (basliklari ve agiklamalariyla beraber) / Sekil Alt Yazilari.

- Olgu Sunumu: Tirkge baslik, Oz ve Anahtar Sézciikler / ingilizce baglik, Abstract ve Keywords / Girig
/ Olgu Sunumu / Tartisma / Sonug / Cikar Catismasi / Kaynaklar / Tablo (basliklar ve agiklamalariyla
beraber) / Sekil Alt Yazisi.

- Klinik Gériintii: Tirkge baslik / ingilizce baslik / Olgu / Cikar Catismasi / Tesekkiir (varsa) / Kaynaklar
/ Sekil Alt Yazisi.

- Teknik Not: Tirkce baslik / ingilizce baslik / Teknik not / Cikar Catismasi / Tesekkir (varsa) /
Kaynaklar / Tablo (basliklari ve agiklamalariyla beraber) (varsa) / Sekil Alt Yazisi (varsa).

Yazinin Baghgi

Kisa, kolay anlagilir ve yazinin icerigini tanimlar 6zellikte, kisaltma icermeyecek sekilde Tirkce ve
ingilizce olarak yaziimaldir.

Ozler

Turkge (Oz) ve ingilizce (Abstract) bashgi altinda yazilmalidir. Aragtirma Makalelerinde Amag, Gereg
ve Yoéntem, Bulgular ve Sonu¢ (Aim, Materials and Methods, Results, Conclusion) olmak Uzere dort
bélimden olugmali, en fazla 250 sézcik igcermelidir. Aragtirmanin amaci, yapilan iglemler, gézlemsel
ve analitik ydntemler, temel bulgular ve ana sonuglar belirtiimelidir. Oz metninde kaynak numarasi ve
miUmkan oldugunca kisaltma kullaniimamahdir. Olgu Sunumlarinda bdlimlere ayrilmamali ve 200
s6zcugu asmamalidir. Klinik Géruntl, Teknik Not ve Editdre Mektup icin 6z gerekmemektedir.

Anahtar Sozciikler

Oz (Abstract) béliminiin sonunda, Anahtar Sézclikler (Keywords) basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)’e uygun olarak yazilmis en
az ug, en fazla bes anahtar sézcuk olmalidir. Turk¢e anahtar sézclklerin, Turkiye Bilim Terimlerinden
(www.bilimterimleri.com) secilmesine 6zen gdsteriimelidir.

Metin
Yazi metni, yazinin tirine gére yukarida tanimlanan bélimlerden olugmalidir.

Kaynaklar

Ege Tip Dergisi, ulusal kaynaklardan yararlanmaya 6zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde, tablo aciklamalari ve sekil alt yazilarinda yer aldiklari sirayla, cimle igcinde atifta
bulunulan ad ya da cumle bitiminde, noktadan 6nce yuvarlak parantez “()” icinde, Arabik rakamlarla
numaralandiriimahdir. Birden fazla kaynak numarasinin belirtiimesi durumunda rakamlar birbirlerinden
virgll ve bir bosluk birakilarak ayriimali ardigik ikiden fazla rakam olmasi durumunda en kigik ve en
biyiik rakamlar arasina tire isareti konarak yazilmahdir. Ornekler: (2, 5, 7); (3-7).

Dergi isimleri, Index Medicus (PUBMED)’'de kullanildidi sekilde kisaltiimahdir. Kisaltilmis yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan kaynaklarda tim
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yazarlarin adi yazilmali, yedi veya daha fazla olan kaynaklarda ise ¢ yazar adindan sonra “et
al.”veya ‘ve ark.” yazilmalidir. Kaynak gosterilen derginin sayi ve cilt numarasi mutlaka yazilmaldir.
Sayfa numaralari yazilirken baslangic ve bitis sayfa sayilarinin sadece degisen basamaklari
yazilmalidir. Ornekler: 45-48 yerine 45-8, 219-222 yerine 219-22.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde goruldigu sekilde diizenlenmelidir:
Dergilerdeki yazilar

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival in COPD patients receiving long-term
home oxygen therapy. Respir Med 2006;100(3):385-92.

Ek sayi (Supplement)

Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J
Anaesthesiol 2002;19(Suppl 25):3-10.

Erken gériiniimde (E-pub) makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use of rituximab in a tertiary Queensland
hospital. Intern Med J doi: 10.1111/j.1445-5994.2009.01988.x

Kitap

Bilgehan H. Klinik Mikrobiyoloji. 2. Baski. izmir: Bilgehan Basimevi; 1986:137-40.

Kitap bolimii

McEwen WK, Goodner IK. Secretion of tears and blinking. In: Davson H (ed). The Eye. Vol. 3, 2" ed.
New York: Academic Press; 1969:34-78.

Internet makalesi

Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J
Nurs [serial on the Internet] 2002 [cited 12 Aug 2002]. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Web sitesi

Cancer-pain.org [homepage on the Internet]. New York: Association of Cancer Online Resources
[updated 16 May 2002; cited 9 July 2002]. Available from: www.cancer-pain.org

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan bilgiler icermemelidir. Metinde yer alma
siralarina gore Arabik sayilarla numaralandirilip isimlendirilmelidir (6rnek: Tablo-1). Tablonun Ustine
tablo ismini takip eden kisa ve aciklayici bir baglik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller kullanilabilir: *, 1, 1, §, 1.

Sekiller

Cizim, resim, grafik ve fotograflarin timua “Sekil” olarak adlandiriimali ve ayri birer dosya olarak (.jpg,
.png, tif vb., en az 300 dpi ¢ézUndrlikte) sisteme eklenmelidir. Sekil dosyalari yliksek ¢ézunurlikte ve
iyi kalitede olmahdir. Sekiller metin icinde kullanim siralarina gére parantez igcinde Arabik rakamla
numaralandiriimahdir (6rnek: Sekil-1).

Sekil Alt Yazilan

Sekil alt yazilari, sekillere karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmalidir. Seklin belirli
bélimlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Baska
yerde yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin almis olmasi, bunu belgelemesi
ve alt yazida belirtmesi gerekir.

Olgiimler ve Kisaltmalar
Yazinin hazirlanmasi bolimunde “Genel bicim” bagli§i altinda agiklanmigtir.
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Basvuruda Yiiklenecek Belgeler
- OnYaz
- Ana Metin
- Yayin Hakki Devir Formu
- Yazar Katki Formu
- Gikar Catismasi Formu
- Sekil(ler)

REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini goénderirken ana metin Uzerindeki degisiklikleri
isaretlemeli, ek olarak hakemler tarafindan belirtilen O6nerilerle ilgili notlarini “Hakemlere Yanit”
dosyasindan gdéndermelidir. Bu dosyada her hakemin yorumunun ardindan yazarin yaniti gelmeli ve
makalede degisikliklerin yapildigi yer de belirtiimelidir. Revize makaleler karar yazisini takip eden 21
gun icinde dergiye génderilmelidir.
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Figures

All illustrations (including line drawings and photographs) are classified as figures. Figures must be
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Figure Legends
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