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Kultur ile kanitlanmig tuberkiiloz vakalarinin ila¢g duyarliliklarinin

retrospektif analizi

Retrospective analysis of drug susceptibility of culture-proven

tuberculosis cases

Arda Kaya' Dilsah Baskol Elik* Cengiz Cavusoglu® Meltem Tasbakan®

! Ege Universitesi, Tip Fakiiltesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Anabilim Dali, izmir,
Tarkiye

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

oz

Amag: Calismamizda, Uglncl basamak bir Universite hastanesi mikobakteriyoloji laboratuvarinda
klinik orneklerde M. tuberculosis complex Uremesi saptanan hastalarin direng profilleri ve klinik
ozelliklerinin retrospektif olarak degerlendirilmesi, son yillarda tiberkiloz ile ilgili ¢galismalarin azhgi
nedeniyle literatlire epidemiyolojik veri olarak katki saglamak amaglanmistir.

Gereg ve Yontem: Ocak 2018- Ocak 2023 yillari arasinda kabul edilen klinik érneklerden (balgam,
bronkoalveolar lavaj, doku vb.) M. tuberculosis complex tremesi olan hastalarin demografik verileri,
enfeksiyon tutulum vyeri ve ilag diren¢ paternleri hastane veri tabanindaki kayitlarindan retrospektif
olarak incelenmistir.

Bulgular: Calismaya 204 hasta dahil edilmigtir, hastalarin %6,86’sinda (n= 14) izoniyazid (INH)
direnci, %2,45'inde (n= 5) streptomisin direnci saptanmistir. Bu hastalarin ikisinde izoniyazid ve
streptomisin direnci birlikte saptanmistir. Rifampisin direnci, etambutol direnci ve CIiD-TB
saptanmamistir. Tuberkiloz tutulum yeri en sik %68,1 (n= 139) ile akciger olarak saptanmistir.

Sonug: Tum dinyada morbidite ve mortalitenin dnemli nedenlerinde biri olmaya devam eden
tiberkulloz gelisen tip teknolojisine ragmen halen eradike edilememistir. Tedavi suresi, hasta uyumu
ve gereksiz antibiyotik kullanimi nedeniyle gin gectikce artan ilag direnci, klinik pratikte hekimleri
zorlamaktadir. Tuberkllozun  Edinilmis Bagisiklik Yetmezligi Sendromu tanimlayici hastaliklar
arasinda olmasi nedeniyle, ilag direnci sorununun yaninda insan Bagisiklik Yetmezligi Virtsi
enfeksiyonu da her hekimin dikkat etmesi gereken dider bir konudur. Calismamizda ne yazik ki
tuberklloz vakalarinda yeterli oranda HIV serolojisi bakilmadigi géralmustur

Anahtar Sozcukler: TUberkuloz, insan bagisiklik yetmezligi virtsa, ila¢ direnci.

ABSTRACT

Aim: In our study, it was aimed to retrospectively evaluate the resistance profiles and clinical features
of patients with M. tuberculosis complex growth detected in clinical samples in a tertiary university
hospital mycobacteriology laboratory and to contribute to the literature as epidemiological data due to
the scarcity of studies on tuberculosis in recent years.

Materials and Methods: Demographic data, site of infection and drug resistance patterns of patients
with M. tuberculosis complex growth from clinical samples (sputum, bronchoalveolar lavage, tissue,
etc.) accepted between 2018-2023 were retrospectively analyzed from hospital database records.

Sorumlu yazar: Arda Kaya

Ege Universitesi, Tip Fakiiltesi, Enfeksiyon Hastaliklari ve
Klinik Mikrobiyoloji Anabilim Dali, izmir, Tiirkiye

E-posta: ardaky95@gmail.com

Basvuru tarihi: 16.05.2023 Kabul tarihi: 08.09.2023
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Results: 204 patients were included in the study, isoniazid (INH) resistance was found in 6.86% (n=
14) of the patients, and streptomycin resistance was found in 2.45% (n=5). In two of these patients,
isoniazid and streptomycin resistance were found together. Rifampicin resistance, ethambutol
resistance and MDR-TB were not detected. The most common site of tuberculosis infection was lung

with a rate of 68.1% (n= 139).

Conclusion: Tuberculosis has still not been eradicated despite the developing medical technology
which continues to be one of the important causes of morbidity and mortality all over the world.
Increasing drug resistance due to the duration of treatment, patient compliance and unnecessary
antibiotic use is challenging physicians in clinical practice. Besides the drug resistance problem, since
tuberculosis is among the diseases that define Acquired Immune Deficiency Syndrome, every
physician should pay attention to Human Immunodeficiency Virus infection. In our study, it was
observed that HIV serology was not adequately evaluated in tuberculosis cases.

Keywords: Tuberculosis, human immunodeficiency virus, drug resistance.

GiRiS

Tlberkiloz, tim dinyada enfeksiyon kaynakh
morbidite  ve mortalitenin  6nde  gelen
nedenlerinden biridir. Turkiye, Dinya Saghk
Orgutii (DSO) tarafindan tiiberkiiloz agisindan
endemik kabul edilen (Ulkelerin arasinda vyer
almaktadir (1). Tim dinyada, her dort kisiden
birinin tlberkiloz basili ile enfekte oldugu tahmin
edilmekte ve her yil 10 milyon kadar kiside
enfeksiyon gelismektedir (2). DSO tarafindan
2021 yilinda dinyada toplam 1,6 milyon insanin
tiberkiloz nedeni ile dldugu rapor edilmistir (3).
Tarkiye'de 2021 yihinda toplam 15.000 vyeni
tuberkiloz vakasi bildirilirken, insidans ylz binde
18 olarak hesaplanmistir (4). Halk Saghgi Genel
Muadurlaginan 2018 verilerine goére insidansin
yuz binde 14,1 olarak hesaplandigi g6z 6ninde
bulundurulursa, Ulkemizdeki insidansta artis
oldugu goze carpmaktadir (5).

Tlberkuloz, AIDS tanimlayici hastaliklar arasinda
yer almaktadir. CD4+ T lenfosit sayisindan
bagimsiz her evrede gdrulebilmekte ve immin
yetmezlik durumu arttikca da gelisme riski
artmaktadir (6).

Tuberkuloza etkin ilaglardan yalnizca birine karsi
diren¢g mevcutsa ilaca direngli olgu, izoniyazid
(INH) ve rifampisin (RiF)e ayni anda direng
durumunda Cok ilaca Direngli Tiiberkiiloz (CiD-
TB) olarak siniflandiriimaktadir. Cok ilaca direngli
tiberkiloza ek olarak, bir kinolona ve bir ikinci
sira parenteral tuberkuloz ilacina (kapreomisin,
kanamisin, amikasin) diren¢ olmasi ise Yaygin
ilaca Direncli Tlberkiloz (YID-TB) tanimini
dogurmaktadir (7). Ulkemizde, bir ilaca direngli
vakalarda en sik direncin INH (%6) ve
streptomisine (%4,7) karsi oldugu goériimektedir.
CiD-TB %0,6 oraninda gériilmektedir ancak ikinci
sira ilaglara rutin olarak duyarlihk bakilmamasi
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sebebiyle YID-TB orani hakkinda raporlanmis
veri bulunmamaktadir (8).

Birinci basamak tedaviye yanit alinamayan
hastalarda tedavi, ikinci basamak ilaglara olan
duyarlihga goére planlanmaktadir. Duyarlilik verisi
elde edilemiyorsa rehber protokollerine gore
tedavi ydnetilebilir. DSO’niin 2022 vyilinda
yayinlamis oldugu giincellenmis rehberde, CiD-
TB ve rifampisin direngli tiberklloz vakalarinda
yeni tedavi protokolleri 6nerilmektedir (9).
Ulkemiz de dahil gelismekte olan ilkelerde
genellikle ikinci segenek ilaglara duyarlilik testleri
yapillamamakta ve bu nedenle de standart tedavi
protokollerine ihtiya¢ duyulmaktadir.
Calismamizda, Ocak 2018- Ocak 2023 yillari
arasinda Ug¢lncl basamak bir Universite
hastanesi mikobakteriyoloji laboratuvarinda klinik
Orneklerde M. tuberculosis complex Udremesi
saptanan hastalarin direng profilleri ve Kklinik
Ozelliklerinin retrospektif olarak degerlendirilmesi,
son yillarda tuberkuloz ile ilgili calismalarin azligi
nedeniyle literatire epidemiyolojik veri olarak
katki saglamak amaclanmistir.

GEREG ve YONTEM

Ege Universitesi Tip Fakiltesi Hastanesi Tibbi
Mikrobiyoloji Anabilim Dali  Mikobakteriyoloji
Laboratuvarr’na 2018-2023 yillari arasinda kabul
edilen klinik érneklerden (balgam, bronkoalveolar
lavaj, doku vb.) M. tuberculosis complex tremesi
olan hastalarin demografik verileri, enfeksiyon
tutulum yeri ve ilag direng paternleri hastane veri
tabanindaki kayitlarindan retrospektif olarak
incelenmigtir.

Hastalardan (ya da yasal vasilerinden) hastaneye
kayit sirasinda tibbi verilerinin
yayinlanabilecegine iligkin yazili onam belgesi
alinmaktadir.
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Bu galisma icin Ege Universitesi Rektorliigi Tibbi
Arastirmalar Etik Kurulu’'ndan onay alinmistir
(Karar sayisi 23-4T/57).

Kiiltiir, suglarin tanimlanmasi ve ilag
duyarhlik testleri (IDT)

Steril olmayan klinik érneklere N-asetil-L-sistein-
NaOH yontemi ile homojenizasyon ve
dekontaminasyon islemi uygulandi.
Dekontaminasyon basamagindan sonra, yayma
preparatlar auramine-rhodamine ile boyandi.
Dekontamine edilen drnekler Léwenstein-Jensen
(LJ) kati besiyerine ve MGIT960 sivi besiyerine
(Becton Dickinson Microbiology System, Sparks,
NV, ABD) inokille edildi. Steril 6rnekler ise
dekontaminasyon ve homojenizasyon iglemi
uygulanmadan calismaya alindi. Tim kulttrler
otomatize cihazlar ile pozitif uyari alinincaya
kadar ya da sekiz hafta boyunca enkibe edildi.
Ureme sinyali olan oérnekler asidorezistan
boyama yapilarak kontaminasyon veya pozitiflik
acisindan degerlendirildi. MGIT 960TB (BD
Diagnostic, ABD) yontemiyle M. tuberculosis

complex izole edilmigtir ve ayni ydntemle
antitliberkilloz ilag direnci belirlenmistir.
Kultirlerden izole edilen suslar GenoType

MTBDR plus (Hain Lifescience GmbH) ile
tanimlandi. MTBK olarak tanimlanan suslarin ilag
duyarlilik testleri (IDT) MGIT960 yéntemi ile
yapildi. MTBK bulunan &rneklerin RIF (1,0
pg/mL), INH (0,1 pg/mL), SM (1.0 pg/mL) ve ETB
(5,0 pg/mL) antibiyotiklerine kargi duyarhliklari
uretici firmanin Onerileri ile BACTEC MGIT960
SIRE kit (Becton Dickinson, ABD) sistemi
kullaniimigtir. Duyarlihk  testlerinin kalite
kontroliinde, denenen ilaglara duyarli olan M.
tuberculosis ATCC 27294 (H37Rv) izolati
kullaniimigtir. Direng sinir degerleri i¢cin CLSI
oOnerileri referans alinmistir (10).

BULGULAR

Calismaya 204 hasta dahil edilmistir. Vakalarin
%60,8’inin (n= 124) erkek, %39,2’sinin (h= 80)
kadin ve ortalama yasin 56,2 + 18,8 (9-93)
oldugu goriimuistir. Hastalarin doérdiiniin daha
once tuberkuloz icin tedavi aldigi belirlenmistir.
Hastalarin 14’Gnun (%6,9) altta yatan hastahgi
nedeniyle (karaciger nakli n= 3, bobrek nakli n=
3, solid tumor n= 5, sarkoidoz n= 1, kistik fibrozis
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n= 1, HIV enfeksiyonu n= 1) immunsupresif
oldugu goérilmustir. Anti-HIV tarama testi
hastalarin  %56,3’'inde (n= 115) negatif,
%0,49'inde (n= 1) pozitif saptanmistir;
%43,1’inde ise test yapiimamistir.

Taberkuloz tutulum yeri en sik %68,1 (n= 139) ile
akciger olarak saptanmistir. Bunu %9,4 (n= 20)
ile lenf nodu, %6,3 (n= 13) ile plevra takip
etmistir. Ayrica solunum sistemi disinda en sik
lenf nodu tutulumu saptanmistir. Hastalarin
tiberkiloz tutulum yerleri Tablo-1'de
gosterilmigtir.

M. tuberculosis Uremesi saptanan 204 6rnegin
%37,7’sinde (n= 77) yaymada asidorezistan basil
(ARB) pozitifligi saptanmigtir. En sk ARB
pozitifigi %87 (n= 67) oraninda balgam
Orneklerinde gorulmis olup, goénderilen periton
biyopsilerinde (n= 7) ARB pozitifligi hig
gorilmemistir. BACTEC MGIT 960 (BD Spark,
ABD) otomatize sivi kiltir sistemi ile hastalarin
%6,86’sinda (n= 14) izoniyazid (INH) direnci,
%2,45'inde  (n= 5) streptomisin  direnci
saptanmigtir. Bu hastalarin ikisinde izoniyazid ve
streptomisin  direnci  birlikte  saptanmistir.
Rifampisin direnci, etambutol direnci ve CiD-TB
saptanmamistir.

Hastalarin yalnizca %17,6’'sinda (n= 36)
mikrobiyolojik kontrol i¢cin 6érnek goénderilmistir ve
%2,9’unda (n= 6) mikrobiyolojik yanit olmadigi
gorulmustir. Yanitsiz hastalarin %50’sinin INH
direncli oldugu goérilmastiar. Calismamizdaki
toplam 204 vakanin tuberkiloz veya baska

nedenlerle 9%31,3 (n= 64) eksitus oldugu
gorulmustar.  INH direnci olan hastalarda
mortalite %14,2 (n= 2) olarak saptanmistir. INH
direnci olan bir hastada ayni zamanda
streptomisin direnci de oldugu goraimuUstir.
Streptomisin  ve/veya INH direnci saptanan
hastalarin 16’'sina  izoniyazid, etambutol,

pirazinamid ve rifampisin tedavisi verilmistir. Bu
hastalarin hepsinde tedavi slreleri degismekle
beraber klinik, laboratuvar ve mikrobiyolojik yanit
saglanmistir. Streptomisin ve INH direncinin
beraber saptandigi bir hastaya izoniyazid,
rifampisin, moksifloksasin ve etambutol tedavisi
verilmig olup, tedavinin 4. ayinda eksitus oldugu
gOrulmuastar.
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Tablo-1. Tuberkiiloz tutulum yerleri ve ilag direng durumlari.

Tutulum Yeri  immiinsiipresyon  ARB Rifampisin R

INHR Etambutol R Streptomisin R Mortalite%(n)

Akciger 11 67 0
(n:139)

Lenf nodu 1 2 0
(n:20)

Plevra 0 1 0
(n:13)

Meninks 0 2 0
(n:7)

Periton 1 0 0
(n:7)

Kemik- 0 1 0
eklem
(n:5)

Miliyer 0 2 0
(n:3)

Digerleri 2 2 0
(epiglot,

epididim,

deri,over,

batin) (n:10)

12 0 5 33 (n:47)
20 (n:4)
23 (n:3)
57 (n:4)

28 (n:2)

20 (n:1)

66 (n:2)

10 (n:1)

(INH: izoniyazid, R: direng, ARB: asidorezistan basil)

TARTISMA

Tuberklloz gunimuzde ciddi bir halk saghg
sorunu olmaya devam etmektedir. Vakalarin
erken tani ve tedavisi yeni vakalarin olusmasinin
onune gecilmesinde énemli bir rol oynamaktadir
(7). Gereksiz ve yanlis antibiyotik kullanimi, hasta
takiplerinde eksiklik, tedavinin yarida birakilmasi
gibi birgok faktor direngli tiberkiloz suslar ile
kargsilasmamiza ve oranlarin artmasina neden
olmaktadir. Calismamizin kapsadigi dénemde
merkezimizdeki direncin %5,8 ile en sik INH
direnci oldugu, bunu %245 ile streptomisin
direncinin takip ettigi saptanmistir. Ulkemizde
2018 vyilinda vyapilan bir calismada, anti-
tiberkuloz ila¢ direncinin %11,6 ile en sik INH’ ye
karsi oldugu gorulmastir (5). Sakarya’dan 2019
yiinda bildirilen bir calismada ise en sik ila¢
direncinin %9,8 ile INH’e karsi oldugu bildirilmistir
(11). Samsun’dan 2020 yilinda bildirilen baska bir
calismada ise %14,1 ile en sik ilag direncinin
streptomisine karsi oldugu goéridlmustur (12).
Ulkemizdeki bélgelere gbre direng sikiiginin
degistigi gorulmektedir.

CiD-TB oranlari da tim dinyada giderek
artmakta  ve klinik pratikte hekimleri
zorlamaktadir. 2019 yilinda yayinlanan bagka bir
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calismada 11194 oOrnegin 466'sinda (%4,1)
Mycobacterium tuberculosis complex
tanimlanmis; en az bir anti tiberkiloz ilag direnci
orani %14,8 ve CID-TB orani %4,2 olarak
bulunmustur (11). 2020 yilinda Van’da yuritulen
calismada, CID-TB orani %3,6 saptanarak
Tirkiye ortalamasinin Ustinde oldugu bildirilmigstir
(12). 2011-2019 yillari arasinda yurdtulen diger
bir calismada CID-TB orani %2,38 oraninda
saptanmistir  (13). YUz gUldUricti olarak
c¢alismamizda, 5 yil boyunca tani konulan toplam
204 hastanin higbirinde CID-TB saptanmamustir.
Calismamizda tek merkez verisi yer almasi,
goécmen hasta sayisinin az olmasi gibi nedenlerle
oranin daha dusik saptanmis olabilecegi
distndimustir. Merkezimizde 2009-2016 vyillari
arasinda yapilan ¢alismada %3,5 (n= 6) oraninda
CiD-TB tespit edilmistir (14). Ancak bu
calismada, bizim c¢alismamizdan farkli olarak
yalnizca ekstrapulmoner tiiberkiloz vakalarinin
incelendigi  dikkat c¢ekmektedir. Daha ¢ok
merkezin katilimiyla, gé¢ sikhginin giderek arttigi
Ulkemizde ozellikle goé¢ sikhdinin fazla oldugu
illerde yurutilecek olan galismalar ile daha dogru
verilere ulasilabilecegi disunulmektedir.
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Uzun suredir devam eden diger bir baska
pandemi nedeni olan insan Bagisiklik Yetmezligi
Virisi.  (Human Immundeficiency Virus-HIV),
COVID-19 pandemisinin ilk déneminde g6z ardi
edilmis ve gunimuzde tekrar dikkatleri Gzerine
cekmeye baslamistir. Birlesmis Milletler Kalkinma
Programi ile 2020 yihnda Turkiye’de yuratilen
calismalarda, 2030 yilina kadar HIV salginin
sona erdiriimesi amaglanmistir. Tani oranlarini
arttirabilmek ve hedeflere ulasabilmek igin HIV ve
Edinilmis Bagisiklik Eksikligi Sendromu (Acquired
Immunodeficiency Syndrome-AIDS) tanimlayici
hastaliklari her hekimin iyi bilmesi gerekmektedir.
Ayrica, tiberkuloz enfeksiyonu, HIV i¢in indikator
hastaliklar arasinda yer aldigindan, tani alan her
hastada kacirilmis firsatlarin  éniine gecgmek
amaciyla test edilmesi gereklidir.

Turkiye, tlUberkiloz acgisindan endemik Ulkeler
arasinda yer almaktadir bu nedenle her hekim
tiberkilozu olan hastalarinda eslik eden HIV
enfeksiyonu olabilecegini de akilda tutmaldir.
Turkiye’de, tuberklloz tanisi alan olgulardan
hekimlerin HIV tarama testi isteme oranlar yillar
icinde artmaktadir. Yapilan bir galismada, 2010
yilinda olgularin sadece %3,5'inde anti-HIV
tarama testi istenmigken, bu sayr 2018de
%71,17’e  yikselmigtir  (5). Yaptigimiz bu
calismada ise hastanemizde tani alan hastalarin
%43,1’ine anti-HIV tarama testinin yapiimamig
oldugu saptanmigtir. Tarama  oranimizin
dusuklaguy, bilgi dizeyindeki eksiklikler,
hastalarin tani aldiktan sonra baska bir merkeze
sevki nedeniyle takipte zorluklarin yasanmasi gibi
nedenlere baglh oldugunu disinmekteyiz. Diger
yandan iki hastaligin iligkisi g6z 06nunde
bulundurulursa HIV enfeksiyonu tanisi alan her
hasta da tuberkiloz enfeksiyonu acgisindan
arastirimalidir. ~ Universitemizde  yapilan  bir
calismada IGRA testinde ara sonuglarin, HIV
pozitif hasta grubunda daha fazla oldugu

goéralmastar. Hastanin immunsupresyon
durumuna dikkat edilmesi, test sonuglarinin ve
takipte  klinik  siphe halinde tlberkiloz

enfeksiyonunun akilda bulundurulmasi énem arz
etmektedir (15). Merkezimizde ilgili branslara
ybnelik seminer, egitimler duzenleyerek bu
oranlarin artiriimasi planlanmistir.

Tlberkiloz tedavisinin  uzun
nedeniyle vyarida birakilmasi,

sireli olmasi
eksik ya da
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dizensiz ila¢ kullaniimasi, direngli basilin
yayilimi, tani ve tedavide gecikmeler karsimiza
tedavi basarisizligi ve bunun sonucu olarak da
direncgli enfeksiyonlarin ortaya ¢ikmasina neden
olmaktadir. Artan ila¢ direnci, halk sagligini
énemli derece tehdit etmektedir. Ulkemizde
akciger ve akciger disi olmak tzere 2017 yilinin
tim tOberklloz olgularinda (n=11979) tedavi
basarisi %84,6 olarak saptanmistir (5). Olgularin
sadece %17,6’sinin hastanemizde mikrobiyolojik
yaniti  izlenmis olup, %2,9unda (n= 6)
mikrobiyolojik  yanit  olmadigr  goéralmustir.
Yanitsiz olan U¢ hastada INH direnci varligi
gorulmustir. Onur K. ve arkadaslarinin yaptigi
retrospektif bir caligmada CID-TB ve rifampisin
direncli tiberkiloz vakalarinda 6lim orani %9.6
olarak bildirilmistir (16). Calismamizda CID-TB
hasta olmamasina ragmen 6lim oraninin yiksek
olmasinin, COVID-19 pandemi surecini
kapsamasiyla beraber hasta profili, eslik eden
komorbiditeler, immunsipresyon durumu, HIV
taramasindaki  eksiklik  gibi nedenlerden
kaynaklanabilecegini distinmekteyiz. 2022
yilinda yayinlanan diger bir calismada siddetli
CoviD19 enfeksiyonunun tiberklloz
reaktivasyonu ile iligkili olabilecedi saptanmis,
hafif ve orta enfeksiyonda ise kesin bir kanit
saptanamamistir (17). GCalismamizin kapsadigi
sire¢ g6z o©niunde bulundurulursa mortalite
oraninin yuksek bulunmasinda katkisi oldugu
dusundlebilir.

Calismamizin tek merkezli olmasi ve retrospektif
tasarimi nedeniyle verilerimiz kisithdir. Daha ¢ok
merkezin katildigi prospektif buyuk serilere
ihtiyac vardir.

SONUG

Merkezimizde en yaygin antitiberkuloz ilag
direnci izoniyazid direncidir. Rifampisin direnci ve
CiD-TB  merkezimizde son bes yilda
saptanmamistir. Tlberklloz, HIV igin indikator
hastaliklarin ~ arasinda  olmasina  ragmen
hastalarin yarisi kadarinda HIV taramasi
yapiimadigi gérilmustir. ilgili branglara yénelik
egitimler diizenlenmesi ile farkindalik artirilabilir.
Cikar catismasi: Yazarlar, bu calisma ile ilgili
cikar catismasi bildirmemistir.
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Turk populasyonunda MMP2 ve MMP9 degisimlerinin spontan abortus

etiyolojisindeki roli

The role of MMP2 and MMP9 variants in spontaneous abortions in

Turkish population
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oz

Amag¢: Embriyo implantasyonu ve plasental dolagsimin temel sorumlusu olan kapiller damarlardaki
patolojilerin abortus etiyolojisindeki mekanizmalar Gzerinde etkileri oldugu bilinmektedir. Matriks
metalloproteinaz (MMP) ailesinden MMP2 ve MMPQ'un ekstrasellller matriks organizasyonunda ve
trofoblast implantasyonunda 6énemli gérevleri vardir. Bu calismada, fonksiyonel oldugu bilinen MMP2 -
735 C>T, -1306 C>T ve MMP9 -1562 C>T polimorfizmlerinin spontan abortus (SA) materyallerindeki
genotip farkhliklarini belirlemek ve bu polimorfizmlerin SA etiyolojisinde roli olup olmadigina i1sik
tutabilmek amaclanmistir.

Gere¢ ve Yontem: Polimorfizmlerin genotiplerinin analizinde restriksiyon fragman uzunluk
polimorfizmi (RFLP) yontemi kullaniimistir. Calisma grubu 80 spontan abortus 6rneginden, kontrol
grubu 100 saglikli gondllt bireyin periferik kan érneginden olusmaktadir.

Bulgular: MMP2 -735 C>T ve MMP9 -1562 C>T polimorfizmleri igin SA 6rnekleri ve kontrol grubu
arasinda anlamli fark saptanmadi. MMP2 -1306 C>T polimorfizminin heterozigot genotip sikligi SA
orneklerinde kontrol grubuna kiyasla 2,2 kat daha fazla bulundu (p=0.043). MMP2 genindeki normal -
735 C>T ve heterozigot -1306 C>T genotiplerinin birlikte goértlme sikhd SA o6rneklerinde kontrol
grubuna gore 3,7 kat fazla idi (p=0.021).

Sonug: MMP2 -1306 C>T fonksiyonel polimorfizmi ile SA olusmasi arasinda bir iliski bulunmustur.
Daha yuksek sayilardaki SA calismalarindaki ileri genetik ¢alismalar ve ekspresyon analizleri MMP2
ve MMP9 polimorfizmlerinin SA Uzerindeki potansiyel rollerini net olarak belirlemede katkida
bulunacaktir.

Anahtar Sézctukler: Spontan abortus, MMP2, MMP9, polimorfizm, implantasyon.
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ABSTRACT

Aim: It is known that pathologies related to capillaries, which are responsible for maintenance of
implantation and placental nutrition, have effects on mechanisms underlying abortion.  Matrix
metalloproteinase 2 and 9 (MMP2 and MMP9) 2, which are members of MMP family, having key roles
at organization of extracellular matrix and endometrial trophoblast implantation. The aim of this study
was to investigate the frequencies of functional MMP2 -735 C>T, -1306 C>T and MMP9 -1562 C>T
polymorphisms in spontaneous abortion (SA) materials.

Materials and Methods: Restriction fragment length polymorphism (RFLP) was used to analyze the
genotypes of these polymorphisms. Study group consisted of samples collected from 80 SA
specimens, and control group consisted of peripheral blood samples collected from 100 healthy
subjects.

Results: There was no significant difference between SA samples and control group for MMP2 -735
C>T and MMP9 -1562 C>T polymorphisms. Frequency of heterozygous MMP2 -1306 C>T genotype
was 2.2-fold higher in SA samples compared to control group (p=0.043). Coexistence of normal MMP2
-735 C>T genotype and heterozygous -1306 C>T genotype was 3.7-fold higher in SA samples
compared to control group (p=0.021).

Conclusion: MMP2 -1306 C>T functional polymorphism have a role in spontaneous abortion. Further
genetic studies on a larger number of SA samples and expression analysis of the genes may
contribute to determining potential roles of MMP2 and MMP9 polymorphisms in SA.

Keywords: Spontaneous abortion, MMP2, MMP9, polymorphism, implantation.

GiRiS

Gebeligin gorulebilen sik komplikasyonlardan
birisi de spontan abortustur (SA) ve Klinik olarak
tanimlanmig gebeliklerin yaklasik %10 kadari SA
ile sonuglanir (1, 2). Kromozomal olarak normal
olan embiyolarda abortusa neden olan desidual

Tek nukleotid polimorfizmleri (SNPs) gen
ekspresyonunu degistirebilmektedir. MMP2 ve
MMP9 genlerinin promotor bélgelerinde yer alan
polimorfizmlerin genlerin transkripsiyonel
aktivitesinde azalmaya yol a¢tigi bulunmustur.

Calismamizda, ilk ve ikinci trimester SA

inflamatuvar reaksiyonu asil| tetikleyen  6rneklerinde MMP2 -735 C>T, MMP2 -1306 C>T
mekanizma hala daha aydinlatimayr  ve MMP9 -1562 C>T polimorfizmlerinin genotip
beklemektedir ve etiyolojideki ana odak ve allel sikliklarini arastirmayi hedefledik. Ayrica
implantasyon strecindeki adimlardir. bu arastirmada, literatirden farkli olarak,
Endometriyal epitel hicrelerinin istilasi  ve  polimorfizmler direk olarak SA &rneklerinde
sonrasinda bu hicrelerin stromal kompartmana  jncelenmis ve abortus ile sonuglanmayip saglikli
ulagabilmesi igin trofoblastik hlcreler  gogumla  sonuglanmis  kontrol  grubu ile
ekstraselliler matriksin  bazal membranini karsilagtirimistr.

parcalamak durumundadir (3, 4).

Gelatinazlar olarak da bilinen MMP2 ile ..

MMP9'’nin desidua ve ekstravillsz GEREG ve YONTEM

trofoblastlardaki ekspresyonu ve lokal Olgu grubuna Ege Universitesi Tip Fakiiltesi,

aktivasyonu, erken gebelik déneminde gebeligin
devami icin olduk¢a 6nemli role sahiptir (5, 6, 7).
Bu enzimler, erken gebelik déneminde o6zellikle
sinsityotrofoblast invazyonunda goérev yaparlar.
insan trofoblast hicreleri, blastosistin
endometriyuma implantasyonundan sonra MMP2
ve MMP9 Uretir (8).

Daha Once yapilan galismalarda, erken spontan
abortusu olan olgularda MMP2 ve MMP9
ekspresyon seviyelerinin farkl oldugu
g6zlenmisti. Buradan yola c¢ikilarak da
tekrarlayan spontan abortuslar ile bu enzimleri
kodlayan genlerdeki fonksiyonel polimorfizmler
arasinda bir iligkili olabilecegi belirtilmistir (9, 10,
11).
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Tibbi Genetik Anabilim Dali argivinde yer alan ve
karyotip sonuglari normal bulunmus olan 80 SA
ornegi dahil edilmistir. Kontrol grubu igin 50
kadin, 50 erkekten olugsan 100 saglkli birey
planlanmigtir. Her bir bireye bilgilendiriimis onam
formu okutulmus ve gonilliler ¢alismaya dahil
edilmistir. Bu calisma, Ege Universitesi Tip
Fakiltesi Etik Kurulu'ndan onay almistir (Karar
no: 09-7.1/48).

DNA eldesi:

Abortus 6rneklerinin DNA eldesi icin High Pure
PCR Template Preparation Kit (Roche
Diagnostics) kullaniimistir. Kontrol grubundan
EDTA’L tiplere 2 ml periferik kan 6rnegi alinip
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Magna Pure LC Robotic DNA Isolation
Instrument (Roche Diagnostics) ile DNA eldesi
yapilmistir.

Polimorfizmlerin allel ve genotip analizleri:

Polimorfizmlerin genotiplerinin belirlenmesi igin
restriksiyon fragman uzunluk polimorfizmi (RFLP)
yontemi uygulanmistir. Hedeflenen bodlgelerin
PCR ile amplifikasyonlari sonrasinda restriksiyon
enzimleri ile kesim iglemleri yapilmistir. PCR
artnleri MMP2 -735 C>T polimorfizmi i¢in HinFl
enzimi ile 254 ve 46 bazlik fragmanlara, MMP2 -
1306 C>T polimorfizmi igin Accl enzimi ile 103 ve
19 bazlik fragmanlara, MMP9 -1562 C>T
polimorfizmi icin Sphl enzimi ile 244 ve 192
bazlik fragmanlara kesilmistir. Ug enzim de
mutant allelleri kesmeye yoOnelik fonksiyona
sahipti. Enzim kesimi iglemini takiben PCR
artinleri %4’lik agaroz jelde yuratilip enzimlerin
PCR drlnlerini  kesip kesmedigine gore
genotiplemeler yapildi.

istatistiksel analiz:

Olgu ve kontrol grubu arasindaki genotip ve allel
siklik farklihklarinin istatistiksel analizi icin SPSS
v.15.0 (SPSS Inc., Chicago, IL, USA) programi
kullanildi ve ki-kare testi yapildi. Odd orani
degerleri hesaplandi ve risk skor tahmininde
kullanildi. Baglanti esitsizligi ve Hardy-Weinberg
esitligi Helix-Tree SNP ve Variation Suite v.5.0.9
(Golden Helix, Bozeman, MT, USA) kullanilarak
hesaplandi. Bulunan sonuglarda 0,05’in altindaki
degerler istatistiksel olarak anlamli kabul edildi.

SONUGLAR

Arsivden bulunan karyotip olarak normal spontan
abortus 6rneklerinden 80 tanesi planlanan analiz
icin  uygundu. Gebelik haftasina  gbre
grupladiimizda, %8%’i (68/80) ilk trimester,
%15’i (12/80) ikinci trimester abortusu idi ve
ortalama gebelik haftasi 9,8 (6-20) hafta idi. Anne
yasl ortalamasi 30,5 (20-44) yas idi. Anne
yasinin 35 yas ve uzeri oldugu 65 (%81,3) ve 35
yas altinda oldugu 15 (%18,7) olgu vardi.
Polimorfizmlerin Ugl de kontrol grubunda Hardy-
Weinberg esitligine uyuyordu (p>0.05). Spontan
abortuslarin = 12'si  (%15) yardimci Ureme
teknikleri ile olusmus gebeliklerdi. Ailelerin
46’'sinda (%57,5) ilk abortus, 34’'Unde (%42,5)
tekrarlayan abortus (ikinci veya Ustu) idi.

MMP2 -735 C>T polimorfizmi:

Abortus 6rneklerinde CC genotip sikhidr %61,3
(49/80); CT genotip sikligr %35 (28/80); TT
genotip sikhgr %3,7 (3/80) olarak bulundu.

Cilt 63 Sayi 2, Haziran 2024 / Volume 63 Issue 2, June 2024

Genotip dagilimlari abortus 6rneklerinde ve
kontrol grubunda benzerdi, istatistiksel olarak
anlamli farklihk yoktu (p>0.05) (Tablo-1).

Allel sikliklarina bakildiginda C alleli abortus
orneklerinde %78,8 (126/160), kontrol grubunda
%76 (152/200); T alleli ise sirasiyla %21,2
(34/160) ve %24 (48/200) oraninda bulundu ve

allel sikliklari agisindan iki grup arasinda
istatistiksel olarak anlamli bir farkhlik yoktu
(Tablo-2).

MMP2 -1306 C>T polimorfizmi:

Abortus 6rneklerinde CC genotip sikhdr %75
(60/80); CT genotip sikhgi %23,8 (19/80); TT
genotip sikhgr %1,2 (1/80) olarak bulundu.
Kontrol grubunda ise CC genotip sikhg %86
(86/100); CT genotip sikhgi %12 (12/100); TT
genotip sikhdi %2 (2/100) idi. Heterozigot genotip
(CT) abortus orneklerinde kontrol grubuna
kiyasla 2,3 kat daha fazlaydi ve bu oran
istatistiksel olarak anlamliydi (p=0.043) (Tablo-1).

Allel sikliklarina bakildiginda C alleli abortus
orneklerinde %86,9 (139/160), kontrol grubunda
%92 (184/200); T alleli ise sirasiyla %13,1
(21/160) ve %8 (16/200) oraninda bulundu. T
allel sikligi abortus érneklerinde kontrol grubuna
kiyasla 1,7 kat daha fazla gorilmekteydi, ancak
bu durum istatistiksel olarak anlamli degildi
(Tablo-2).

MMP9 -1562 C>T polimorfizmi:

CC genotipi abortus 6rneklerinde %77,5 (62/80),
kontrol grubunda %73 (73/100); CT genotipi ise
sirasiyla  %22,5 (18/80) ve %27 (27/100)
bulundu. TT genotipine iki grupta da rastlanmadi.
CC ve CT genotip sikliklar iki grup arasinda
benzerdi ve istatistiksel olarak anlamh farklilik
yoktu (Tablo-1).

Allel sikliklarina bakildiginda C alleli abortus
orneklerinde %88,8 (142/160), kontrol grubunda
%86 (172/200); T alleli ise sirasiyla %11,2
(18/160) ve %14 (28/200) oraninda bulundu. Allel
sikliklari arasinda iki grup arasinda istatistiksel
olarak anlaml farklilik bulunmadi (Tablo-2).

Ug polimorfizm igin genotip sikliklari anne yast,
abortusun haftasi ve abortus sayisina gore ayri
ayri gruplandi ve higbirinde istatistiksel olarak
anlamli fark gézlenmedi.

Kombine genotipler arasindaki iliski:

MMP2 ve MMP9 genlerindeki t¢ polimorfizm igin
birlikte goérilme durumlarina bakildiginda, MMP2
-735 C>T i¢in normal genotip (CC), MMP2 -1306
C>T i¢in heterozigot (CT) genotip ve MMP9 -
1562 C>T ic¢in normal (CC) genotipin birlikte

179



olmasi abortus 6rneklerinde kontrole kiyasla 2,7
kat daha fazla, MMP2 -735 C>T igin normal
genotip (CC), MMP2 -1306 C>T igin heterozigot
(CT) genotip ve MMP9 -1562 C>T igin
heterozigot (CT) genotipin birlikte olmasi 6,8 kat
daha fazla; MMP2 -735 C>T igin homozigot
genotip (TT), MMP2 -1306 C>T igin normal (CC)
genotip ve MMP9 -1562 C>T igin normal (CC)
genotipin birlikte olmasi 4,1 kat daha fazla
goéruldi. Ancak bu durum istatistiksel olarak
anlamh degildi (Tablo-3).

U¢ polimorfizm icin birlesik genotipler ve
abortusun  ICSI  gebeligi olup olmadigi

karsilastirildiginda, -1306 C>T polimorfizminin
heterozigot, diger iki polimorfizmin normal oldugu
durumda ICSI gebeligi olanlarda abortus riski 8,3
kat artmis olarak saptandi ve bu durum
istatistiksel olarak anlamliydi (p=0,023).

Polimorfizmlerin birlesik genotiplerine ikili olarak
baktigimizda, -735 C>T polimorfizminin normal, -
1306 C>T polimorfizminin heterozigot oldugu
durumda abortus riskinin 3,7 kat artmis oldugu
gbzlendi ve bu durum istatistiksel olarak
anlamhydi (p=0,021).

Tablo-1. MMP2 -735 C>T, -1306 C>T ve MMP9 -1562 C>T polimorfizmlerinin abortus ve kontrol gruplarindaki

genotip frekanslari.

Grup o
Abortus Kontrol 7695 Cl
Polimorfizm Genotip p degeri OR En p degeri
En alt -
n % n % L ust
Limit S
Limit
cc 49 613 56 56,0 1,000 - - -
CT 28 35,0 40 40,0 0,774 0,857 0,432 1,482 0,845
- >
MMPz2 -735 C>T TT 3 3,7 4 4,0 0,875 0,183 4,019 0,495
Toplam 80 100,0 100 100,0
CcC 60 75,0 86 86,0 1,000 - - -
MMP2 -1306 CT 19 23,8 12 12,0 0,111 2,269 1,026 5,022 0,043
C>T TT 1 1,2 2 2,0 0,717 0,064 8,084 0,788
Toplam 80 100,0 100 100,0
CcC 62 77,5 73 73,0
MM}29>:IELS62 cT 18 225 27 270 0,604 0,785 0,395 1,558 0,489
Toplam 80 100,0 100 100,0

(MMP: Matriks metalloproteinaz; OR: Odd ratio)

Tablo-2. MMP2 -735 C>T, -1306 C>T ve MMP9 -1562 C>T polimorfizmlerinin abortus ve kontrol gruplarindaki

allel frekanslari.

Grup OR
_ ) L %95 ClI
Polimorfizm Allel Abortus Kontrol p degeri

n % n % En alt En ust
C 126 78,8 152 76,0

0,613 0,854 0,519 1,407
MMP2 -735 C>T T 34 21,2 48 24,0
Toplam 160 100,0 200 100,0
C 139 86,9 184 92,0

0,119 1,737 0,874 3,452

MMP2 -1306 C>T T 21 13,1 16 8,0

Toplam 160 100,0 200 100,0
C 142 88,8 172 86,0

0,526 0,779 0,414 1,466
MMP9 -1562 C>T T 18 11,2 28 14,0
Toplam 160 100,0 200 100,0

(MMP: Matriks metalloproteinaz; OR: Odd ratio).
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Tablo-3. Tim polimorfizmlerin abortus ve kontrol gruplarinda kombine genotip frekanslari.

Grup

OR %95 ClI

p degeri
-735 C>T/-1306 C>T/-1562 C>T Abortus Kontrol
n % n % OR  Enalt Enust
limit limit

CcC/cc/cc 28 37,3 38 38,0 1,000 - - -
CC/CC/CT 7 9,3 12 12,0 0,792 0,276 2,267 0,663
CC/CT/CC 10,7 4 40 2,714 0,743 9,917 0,131
CCICTI/CT 5 6,7 1 1,0 6,786 0,751 61,353 0,088
CC/TT/CC 1 1,3 1 1,0 1,357 0,081 22,643 0,832
CT/CC/CC 17 22,7 24 24,0 0,961 0,436 2,118 0,922
CT/CCICT 5 6,7 8 80 0848 0,251 2,871 0,791
CT/CT/CC 0 0,0 4 4,0 - - -

CTICTICT 1 1,3 3 30 0452 0,045 4,581 0,502
CT/TT/ICC 0 0,0 1 1,0 - - - -
TT/CC/CC 3 4,0 1 1,0 4,071 0,402 41,232 0,235
TT/CCICT 0 0,0 3 3,0 - - - -

Total 80 100,0 100 100,0

(OR: Odd ratio)

TARTISMA

Basarili endometriyal implantasyon igin proteolitik
sureclerin sorunsuz ilerlemesiyle basarili embriyo
invazyonu gerekir. Bu asamalarda gorevli olan

matriks  metalloproteinazlar (MMP'ler) ve
plazminojen  aktivatorleri, bazal membranin
kollajen IV'Unu pargcalamada ve maternal

dolasimdaki trofoblastlara niifuz etmede oldukga
onemlidir (5-8). Matriks metalloproteinazlar
(MMP’ler), ¢inko bagimh endopeptidaz
ailesindendir ve jelatinazlar olarak adlandirilan
MMP2 ve MMP9, embriyonel implantasyon ve
hicre digi matris (ECM) yeniden organizasyonu
icin  hiz sinirlayici  enzimlerdir (8). Matriks
metalloproteinazlarin aktivasyon ve inhibisyon
dengesi degisirse reproduktif problemler ortaya
cikabilir.  Calismalar, MMP2, MMP9 ve
inhibitérlerinin -~ (TIMP'ler)  bozulmus  enzim
seviyelerinin kisirlik, kendiliginden dusuk (SA) ve
idiyopatik tekrarlayan kendiliginden disik (IRSA)
gibi dogurganlik sorunlarina yol agabilecegini
go6stermistir (9, 11, 12).

Nissi ve arkadaslarinin yaptigi arastirmada,
devam eden gebelikleri olan 129 hastada ve
spontan erken distigu olan 89 hastada serum
MMP9  ekspresyon  seviyeleri  bakilmigtir.
Sonucunda, abortus olan hastalarda MMP9
duzeyleri anlamh olarak yuksek bulunmustur
(p<0.0001). Elde ettikleri sonuglarin 1s1§ginda
yazarlar, MMP9'un spontan erken dusuklerde rol
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oynayabilecegi konusunda go6ris bildirmislerdir
(9). Takip eden yillarda yapilan bir arastirmada,
30 erken spontan distk ve 20 istenen dusik
ornegdinin villus dokularinda MMP9 ve TIMP3
MRNA ekspresyonlari incelenmis; kendiliginden
disik yapan grubun MMP9 mRNA ifade dizeyi
ve MMP9/TIMP3 mRNA orani diger gruba goére
anlamli olarak yuksek bulunmustur (p<0.01) (10).
Bunun disinda, Chen ve arkadaslari, infertil
kadinlarda MMP2 ve MMP9 aktivasyonunun fertil
kadinlara gbére daha yiksek olmasi nedeniyle
MMP aktivitesinin endometriyal implantasyon igin
biyobelirte¢ olabilecegini gostermistir (12).

Bazi fonksiyonel polimorfizmler enzim seviyelerini
degistirebilir. Ornegin MMP2 -735 C>T, MMP2 -
1306 C>T ve MMP9 -1562 C>T polimorfizmleri
genlerin  promotér bdlgelerinde yer alan,
fonksiyonel olduklari bilinen polimorfizmlerdir. Bu
polimorfizmlerin mutant genotipleri nedeniyle,
islevsiz MMP2 ve MMP9 proteinleri olugabilir ve
islevi etkilenen proteinler kusurlu endometrial
implantasyona yol agabilir.

Bu calismada, spontan abortus Ornekleri ve
saglikh kontroller arasinda MMP2 -735 C>T,

MMP2 -1306 C>T ve MMP9 -1562 C>T
polimorfizmlerinin genotipik farkhliklarini
belirlemeyi ve mutant genotiplerin abortus

etiyoloji ile iliskisi olup olmadigini saptamayi
amagcladik. Calismamizin gugli yanlarindan biri
dogrudan abortus orneklerinden bu
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polimorfizmlerin genotiplerini arastiran ilk calisma
olmasidir.

Pereza ve arkadaslari, idiyopatik tekrarlayan
spontan disik (IRSA) olgularinda bes MMP gen
promotor bdlge polimorfizmini (MMP1 -1607
1G/2G, MMP2 -735 C>T, MMP2 -1306 C>T,
MMP3 -1612 5A/6A ve MMP9 -1562 C>T) analiz
etmisler ve en az Ug¢ tekrarlayan disik yapmis
149 cift ve 149 fertil ¢ift arasinda MMP 2 -735 CT
ve MMP9 -1562 CC genotip frekanslari
istatistiksel olarak anlamh farkli bulunmustur.
Sonug olarak arastirmacilar MMP2 -735 C>T ve

MMP9 -1562 C>T polimorfizmlerinin IRSA
olusumu ile iligkili olabilecegini belirtmislerdir
(12).

Li ve arkadaslari, 129 tekrarlayan spontan dusik
(RSA) vakasinda ve 116 kontrolde MMP2 ve
MMP9  promotér  bdlge  polimorfizmlerini
incelemigler ve sonuglara gére, MMP2 geni
rs243865 (-1306 C>T) polimorfizminin CT
genotipi ve T aleli, RSA riskinin artmasiyla
anlamli sekilde iligkili bulunmustur. Ek olarak,
MMP9  geninin  rs3918242 (-1562 C>T)
polimorfizmi RSA olgularinda istatistiksel olarak
daha yiksek saptanmistir. Sonug olarak yazarlar,

MMP2  rs243865 ve MMP9 rs3918242
polimorfizmlerinin  Cin populasyonundaki RSA
vakalari ile 6nemli Olgude iligkili oldugunu

belirtmislerdir (13).

Ramu ve arkadagslarinin bulgularina gére, IRSA
ciftleri ile kontrol grubu arasinda MMP2 -1306
C>T ve MMP9 -1562 C>T polimorfizmlerinin
genotipleri agisindan aksine bir  fark
bulunmamistir (14). Calisma az sayida vaka (35
IRSA cifti) ve kontrol (35 fertil ¢ift) grubunu
icerdiginden, vaka sayisinin fazla olmasinin
sonugclari degistirebileceginden bahsedilmigtir.

Calismamizda, 80 SA o6rnedi ve 100 saglkli
kontroli MMP2 -735 C>T, -1306 C>T ve MMP9 -
1562 C>T polimorfizmleri agisindan inceledik.
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Bir tiniversite hastanesi adli kuruluna yonlendirilen velayet davalarinin on yillik
geriye donuk incelenmesi

Ten-Year retrospective analysis of child custody cases referred to child and
adolescent psychiatry outpatient clinic in the province of Izmir
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Amag: Bu calismanin amaci, Ege Universitesi Cocuk ve Ergen Ruh Sagligi Adli Kurulu’'nda velayet
davasi nedeniyle degerlendirilen olgularin sosyodemografik 6zelliklerinin, mahkeme istem konusunun,
adli kurul rapor sonuglarinin ve ruhsal durumlarinin incelenerek literatir esliginde tartisiimasidir.

Gereg ve Yontem: Ege Universitesi Tip Fakiiltesi Cocuk ve Ergen Psikiyatrisi Anabilim Dal’'na Ocak
2011-Aralik 2021 tarihleri arasinda velayet nedeniyle yonlendirilen 77 olgunun dosya bilgileri geriye
donuk incelenmigstir. Olgularin  sosyodemografik 6zellikleri, aile yapilari, adli heyet raporlari
degerlendirilmigtir.

Bulgular: Olgularin %62,3'0 (n= 48) kizdir. Yas ortalamalari 9.09 £3.79 ‘tur. Olgularin %26’sinin
(n=20), annelerin %13,6’sinin (n= 9), babalarin ise %12,1’inin (n= 8) en az bir psikiyatrik tanisi
mevcuttur. Olgularin % 72,7 ‘sinin velayet, %27,3 ‘GUnin Kkisisel iliski dizenlenmesi agisindan
degerlendiriimesi istenmistir. Bosanma davalarinin %27,3'Gnin halen sirmekte oldugu, cocuklarin
velayetinin/gegici velayetinin cogunlukla (%92,2) annelerde oldugu ve olgularin blyik ¢ogunlugunun
(%84,4) anne ile birlikte yasadigi belirlenmistir. Rapor sonuglarina gére velayetin ¢codunlukla (%64,3)
anneye verilmesi, dort (%7,1) olguda tekrar degerlendirmenin uygun olacagi kanaatine varildig
goralmasgtar.

Sonug: Velayet ve kisisel iligki karari, gocugun ylksek yarari gozetilerek dikkatli bir degerlendirmeyi
gerektirir. Bosanma surecinde cocuklarin 6zel ihtiyaglarinin fark edilmesi sonraki yasamlarinda
olumsuz sonugclarin dnlenmesi icin dnemlidir. Bu nedenle farkli meslek gruplarinin objektif ve bilimsel
Olcutlere gore, is birligi icerisinde degerlendirme yapmasi oldukga énemlidir.

Anahtar Sozciikler: Cocuk, ebeveyn, bosanma, velayet, kisisel iligki.

NOT: Bu calisma, 10-13 Mayis 2023 tarihleri arasinda Istanbul’da gergeklestirilen 32. Ulusal Cocuk ve Ergen Ruh
Sagligi ve Hastaliklar1 Kongresi'nde poster bildiri olarak sunulmustur.

ABSTRACT

Aim: The aim of this study is to determine the demographic and clinical features of child custody
cases referred for forensic examination to our child and adolescent psychiatry outpatient clinic.

Materials and Methods: File information of 77 cases who referred to Ege University, Child and
Adolescent Psychiatry Department between January 2011 and December 2021 were reviewed
retrospectively. Their sociodemographic features, family structures and forensic reports were
evaluated.
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Results: 62.3% (n= 48) of the cases were female. The mean age was 9.09 +3.79 years. 26% of the
cases (n=20), 13.6% of the mothers (n=9) and 12.1% of the fathers (n= 8) had at least one psychiatric
diagnosis. 72.7% of the cases were asked to be evaluated in terms of custody and 27.3% in terms of
personal relationship arrangement. It was determined that 27.3% of the divorce cases are still
ongoing, the custody/temporary custody of the children is mostly (92.2%) of the mothers, and the
majority of the cases (84.4%) live with the mother. According to the results of the report, it was
concluded that custody was mostly (64.3%) given to the mother, re-evaluation would be appropriate in

four (7.1%) cases.

Conclusion: The custody and personal relationship decision requires careful consideration, taking
into account the best interests of the child. Recognizing the special needs of children during the
divorce process is important to prevent negative consequences in their later lives. For this reason, it is
very important for different professional groups to evaluate in cooperation according to objective and

scientific criteria.

Keywords: Child, parents, controversial divorce, custody, personal relationship.

NOTE: This study was presented as a poster presentation at the 32. National Child and Adolescent Mental Health
and Diseases Congress held in istanbul/Turkey between May 10 and 13 2023.

GiRiS

Modern toplumun sik gorilen krizlerinden biri
olan bosanma, kurulan evlilik iligkisinin mahkeme
karari ile sona erdiriimesi olarak
tanimlanmaktadir (1). Cocuk sahibi olan giftler
icin sire¢ daha farkli islemekte, eslerin yani sira
halen ruhsal ve bedensel gelisimleri devam
etmekte olan ¢ocuklari da ilgilendiren bir durum
haline gelmektedir (2, 3).

Bosanma; psikolojik, sosyal ve ekonomik
degisikliklerin ortaya c¢iktigi, hem c¢ocuk hem
ebeveynler icin uyum saglanmasi olduk¢a zor
olabilen bir surectir (4). Ebeveynler igin yeni bir
dizen kurma, eski esle ve cocuklarla yeni iligki
bicimleri  gelistrme gibi problemler ortaya
cikarken; bazi anneler i¢cin bu sorunlara
ekonomik problemler de eklenmektedir (5).
Cocuklar agisindan baktigimizda ise &zellikle
bosanmayi izleyen ilk bir yilda siklikla uyum
sorunlarinin goéruldugl dikkati ¢cekmektedir (6).
Kisa ddénemde c¢ocuklarda ortaya c¢ilkan bu
sorunlar ice ¢ekilme, artmis kontrol, depresyon,
kayg! bozukluklari gibi ice atim sorunlari; karsit
olma karsi gelme bozuklugu, uyum sorunlari,
davranis sorunlarl ve duygu dizenlenmesinde
bozukluk gibi disa vurum sorunlari olarak
karsimiza ¢ikmaktadir (7—9). Bosanmanin neden
oldugu sorunlarin genellikle iki yil icinde normale
déndigu ancak bazi olgularin  erigkinlikte
depresyon, kaygi, intihar girisimi, alkol, sigara ve
madde kullanim oranlarinda artis gibi sorunlarla
mucadele ettigi bilinmektedir (10).

Musterek ¢cocugu olan esler icin gocugun hukuki
sorumlulugunu kimin Ustlenecegi, ¢ocuga kimin
bakim verecedi yani velayetin kimde olacagi
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bosanma stirecinin en énemli konularindan biridir
(10). Cocugun yiksek yararini gozetmek,
korunmasini saglamak igin velayet karari
verilmeden 6nce ebeveynlerin gocugun refahini
saglayip saglayamayacagi, ihtiyaglarini karsilayip
karsilayamayacagi, g¢ocugu hastalik, kaza,
istismardan koruyup koruyamayacagi, g¢ocuga
uygun bakimi verip veremeyecegi gibi durumlari
iceren ebeveynlik kapasitesinin degerlendiriimesi
gerekir. Bu degerlendirmeler icin aile mahkemesi
bilirkisi  olarak adli g¢ocuk ve ergen
psikiyatristinden gorus isteyebilir (11). Burada
bilirkisiden beklenen objektif bilgi ve
goruslerinden olusan bir rapor duzenleyerek
mahkemenin velayet konusunda karar vermesine
yardimci olmaktir. Dizenlenecek rapor velayetin
kime verilmesi gerektigini belirtmekten ¢ok anne-
babalarin ebeveynlik kapasitelerini ortaya koyar
(12).

Mahkemeden velayet davalariyla ilgili
degerlendirme istedi geldiginde, degerlendirme
Oncesinde her iki taraftan vyasal belgeler
istenmeli; tibbi, egditimle ilgili ve varsa psikiyatrik
kayitlar okunmalidir. Anne, baba ve gocuklarla
ayri ayri gorusulmeli, gerektiginde tim aile
tyeleri hep birlikte gérismeye alinmalidir. Cocuk
ve aile ile ilgili mimkin oldugunca ¢ok kaynaktan
bilgi alinmali, yeterli bilgi alinamadidi durumlarda
ev, okul ziyaretleri yapilmal, c¢ocugun ve
ebeveynlerin yasam kosullari degerlendirilmeli,
sosyal cevreleri incelenmelidir.
Degerlendirmelerde gocuklara yaslarina uygun
O0lgme ve degerlendirme teknikleri uygulanmakta,
ebeveynlerin ruhsal muayenesi icin erigkin
psikiyatriden konsultasyon istenmektedir. Yapilan
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tim degerlendirmeler g6z 6nidne alinarak adli
kurulda nihai bir kanaate variimakta, adli rapor
dizenlenerek bu karar ilgili ~mahkemeye
sunulmaktadir (12).

Bu galismanin amaci, Ege Universitesi Cocuk ve
Ergen Ruh Saghgi Adli Kurulu'nda velayet davasi
nedeniyle deg@erlendirilen olgularin
sosyodemografik 6zelliklerinin, mahkeme istem
konusunun, adli kurul rapor sonuglarinin ve
ruhsal durumlarinin incelenerek literatir esliginde
tartisiimasidir.

GEREG ve YONTEM

Bu calisma kapsaminda Ocak 2011-Aralik 2021
tarihleri arasinda Ege Universitesi Tip Fakdiltesi
Cocuk ve Ergen Psikiyatrisi Anabilim Dalr’'na
velayet nedeniyle yonlendirilen, adli kurulumuzda
degerlendiriimesi ve adli raporu tamamlanmis 77
olgu dahil edilmistir. Ege Universitesi Tibbi
Arastirmalar Etik Kurulu’'ndan 24.02.2022 tarihli
22-2.1T/46 karar no.lu etik kurul onayi alindiktan
sonra belirtilen on iki aylik sure iginde adli
degerlendirme icin tarafimiza yonlendirilen 90
olgunun dosyalari ve adli raporlari geriye dénuk
olarak incelenmistir. Eksik veri olmasi sebebiyle
13 olgu galismaya dahil edilmemistir. 77 olgunun
yas, cinsiyet, egitim durumlari, psikiyatrik tanilari,
aile yaplilari, ebeveynlerin psikiyatrik tanilari,
tarafimiza yonlendiriime sebepleri, fiziksel ve
cinsel istismar iddialari, adli heyet rapor sonugclari
degerlendirilmistir.

Ege Universitesi Cocuk ve Ergen Ruh Saghg
Adli Kurulu tg¢ adli tip uzmani, bir gocuk ve ergen
psikiyatristi, bir ¢ocuk noérologundan olusan
multidisipliner ~ bir  kuruldur.  Adli  merciler
tarafindan ydnlendirilen olgular 6nce gocuk ve
ergen ruh saghgi adli polikliniginde
deg@erlendiriimektedir. Burada ¢ocuk ve ergen
psikiyatristi tarafindan olgular ve ebeveynlerle
ayri ayri gérismeler yapiimaktadir. Tim olgulara
yaslarina ve gelisim dizeylerine gore psikometrik
ve projektif testler psikologlar tarafindan
uygulanmaktadir. Sosyal hizmet uzmani tim
ebeveynlerle aile goérismesi yapmakta, ihtiyag

varsa okul gorismesi yapmaktadir. Tim
ebeveynlerden psikiyatri béliminden heyet
raporu istenmektedir. Incelemeleri ve istenen

belgeleri tamamlanan olgular adli kurul tarafindan
degerlendirildikten sonra adli rapor diizenlenerek
ilgili mahkemeye iletiimektedir.

Veriler, tanimlayici istatistik yontemi kullanilarak
SPSS (Statistical Package Program for Social
Science) 22.0 programi ile analiz edilmistir.
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Surekli veriler icin ortalama + standart sapma,
kategorik degiskenler icin ise sayi (n) ve yuzdeler
(%) kullaniimigtir.

BULGULAR

Olgularin yas ortalamasi 9.09 +3.79 (1-18 yas),
annelerin yas ortalamasi 36.98 + 7.31 (21-56
yas), babalarin yas ortalamasi 40.64 £6.96 (25-
61 yas) olup sosyodemografik 6zellikleri Tablo-1
‘de sunulmustur.

Olgularin ruhsal durumlari incelendiginde, 20
tanesinin (%26) Ruhsal Bozukluklarin Tanisal ve
istatiksel El Kitabi-5 (DSM-5) kriterlerini
karsilayan en az bir psikiyatrik tanisinin mevcut
oldugu, 10 tanesinin psikotrop kullanmakta
oldugu, en sik kullanilan psikotroplarin ise

stimulanlar, antipsikotikler ve antidepresanlar
oldugu goértlmuistir. Degerlendirme sirasinda
tim anne ve babalar eriskin psikiyatriye

yénlendirilmis olup yapilan klinik ve psikometrik
degerlendirmeler sonucunda annelerin %13,6’sI
(n: 9), babalarin %12,1'i (n: 8) DSM-5 tani
kriterlerini karsilayan en az bir psikiyatrik tani
almistir.  Olgularin, annelerin ve babalarin
psikiyatrik  tanilarinin  ayrintilari  Tablo-2'de
gOsterilmigtir.

Degerlendirilen dosyalarda bosanma davalarinin
%27,3’'unin devam etmekte oldugu, c¢ocuklarin
velayetinin/gegici  velayetinin  buylik oranda
(%92,2) annelere verildigi ve olgularin buyuk
cogunlugunun (%84,4) anne ile birlikte yasadigi
belirlenmistir. Degerlendirilen velayetlerde; adli
olgularin  %45,5'inde (n:35) c¢ocuklarin hem
anneleri hem de babalari ile dizenli goérustugu,
%24, 7’sinin ( n.19) anne ile dizenli gérusmedigi,
%29,9'unun (23) baba ile dizenli gérismedigi
saptanmistir. Olgularin ebeveynlerini en uzun
gormedigi surenin c¢ogunlukla 0-6 ay arasinda
oldugu, alti olgunun ise iki yili agkin suredir diger
ebeveynini gérmedigi saptanmistir.

Tum olgulara yaslarina ve gelisim duzeylerine
uygun psikometrik ve projektif testler psikologlar
tarafindan uygulanmistir.  Elli yedi olguya
Wechsler Cocuklar igin Zeka Olgedi Gelistirilmis
Formu (WGZO-R) uygulanmis, soézel IQ
ortalamasi 98,61 + 2,45, performans 1Q 102,41 +
2,72, total 1Q ortalamasi 100,69 + 2,59 olarak
sonuglanmistir. Yirmi olguya ise yas ve gelisim
diizeyine uygun olarak Ankara Gelisim Tarama
Envanteri (AGTE) uygulanmis genel gelisim
dizeyi ortalamasi 54,75 + 13,8, dil bilissel gelisim
diizeyi ortalamasi 54,10 *15,0, ince motor
gelisim dizeyi 50,05 +15,4, kaba motor geligim
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dizeyi ortalamasi 49,90+ 8,4, sosyal beceri
6zbakim becerileri diizeyi ortalamasi 51,00+12,5
bulunmustur. Yetmis U¢ olguya yas dizeylerine

ihtiyaci (%72,6), korku-tehdit algisi (%64,4), terk
edilme- yalnizhk algisi (%56,2), depresyon-
anksiyete (%53,4), saldirganlik (%38,4), sugluluk-

gére Cocuk Algi Testi (CAT) ya da Tematik Algi  pismanlik (%27,4), basa c¢ikma becerilerinde
Testi (TAT) uygulanmigtir, en sik gorilen temalar  bozulma (%21,6), olumsuz benlik algisidir
sirastyla Uzlnti-mutsuzluk (%74,0), sevgi-gliven  (%15,1).
Tablo-1. Olgularin ve anne-babalarinin sosyodemografik ézellikleri.
n %
Cinsiyet
Kadin 48 62,3
Erkek 29 37,7
Kardes sayisi
0 3 3,9
1 31 40,3
2 29 37,7
3 12 15,6
4ve fazlasi 2 2,6
Psikiyatrik tani
var 20 26,0
yok 57 74,0
Kronik fiziksel hastalik
var 7 9,1
yok 70 90,9
Yasina uygun egitim devami
var 67 87,0
yok 10 13,0
Egitimine devam edenlerin egitim
dizeyi
Anaokulu 13 19.4
likokul 27 40,3
Qrtaokul 19 28.4
Llse 8 1179
Ozel egitim destegi
var 6 92,2
yok 71 7,8
Annelerin egitim durumu
Okur yazar degil 1 1,5
ilkokul 10 15,2
Ortaokul 7 10,6
Lise 19 28,8
Lisans 29 43,9
Annelerin is durumu
Calisiyor 36 54,5
Calismiyor 28 42,4
Emekli 2 3,0
Babalarin egitim durumu
okur yazar degil 1 15
ilkokul 5 7,6
Ortaokul 5 7,6
Lise 28 42,4
Lisans 27 40,9
Babalarin is durumu
Calisiyor 61 92,4
Calismiyor 3 4,5
Emekli 2 43,0
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Tablo-2. Olgularin, anne ve babalarin psikiyatrik tanilari.

Olgularin Psikiyatrik Tanilarn Sayi (n) Yizde (%) *
Dikkat Eksikligi ve Hiperaktivite Bozuklugu 11 14,3

Hafif Diizeyde Zihinsel Yetersizlik 5 6,5

Otizm Spektrum Bozuklugu 4 5,2

Major Depresif Bozukluk 3 39

Travma Sonrasi Stres Bozuklugu 3 3,9

Davranim Bozuklugu 2 2,5
Artiktlasyon Bozuklugu 2 2,5

Anksiyete Bozuklugu 1 1,2
Cocuklukta Baglayan Akicilik Bozuklugu 1 1,2
Annelerdeki psikopatolojiler Sayi (n) Yiizde (%) T
Anksiyete Bozuklugu 4 6,0

Major Depresif Bozukluk 2 3,0

Bipolar Bozukluk 2 3,0

Sinir Diizeyde Mental Kapasite 2 3,0

Madde Kullanim Bozuklugu 2 3,0

Alkol Kullanim Bozuklugu 1 15
Babalardaki psikopatolojiler Sayi (n) Yiizde (%) T
Dikkat Eksikligi ve Hiperaktivite Bozuklugu 2 3,0

Alkol Kullanim Bozuklugu 2 3,0

Bipolar Bozukluk 1 15

Major Depresif Bozukluk 1 15

Madde Kullanim Bozuklugu 1 1,5

Antisosyal Kisilik Bozuklugu 1 15

Sinir Dizeyde Mental Kapasite 1 15

* Bazi olgularda birden fazla psikiyatrik tani vardir. Yiizdeler toplam vaka sayisi izerinden hesaplanmistir (n=77).

', Bazi olgularda birden fazla psikiyatrik tani vardir. Yiizdeler toplam ebeveyn sayisi iizerinden hesaplanmistir (n=66).

incelenen olgularin altisinin cinsel istismara,
yirmi doérdunin ise fiziksel istismara ugradigi
iddia edilmistir. Cinsel istismar iddialarinin
besinin baba tarafindan, bir tanesinin dayi
tarafindan oldugu; fiziksel istismar iddialarinin ise
on besinin baba tarafindan, sekizinin anne
tarafindan oldugu belirtilmigtir ancak olgularin
hicbirinde istismar iddiasini destekleyen bulgu
tespit edilmedigi dosya bilgilerinde goérulmusgtar.

Olgularin % 72,7’sinin  velayet sebebiyle,
%27,3’Unun Kigisel iliski dizenlenmesi agisindan
degerlendiriimesi istenmistir. incelenen raporlar
sonucunda velayetin ¢gogunlukla (%64,3) anneye
verilmesinin uygun olacagi ydninde kanaat
bildirilmistir. iki olguda ayrintihi sosyal inceleme
raporu sonrasi tekrar degerlendirmenin uygun
olacagina, bir olguda ise gocugun ydnlendirmeye
aclk olmasi ve okuldan alinan Dbilgiler
dogrultusunda ¢ocudun olmayan olaylari olmus
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gibi anlatmasi sebebiyle refakatgisiz ¢ocuk
psikiyatri servisinde yatarak gobzlemi sonrasi
rapor duzenlenmesinin uygun olacag! kanaatine
variimistir. Sadece iki olgunun baba ile kisisel
iliskisinin kaldirimasi ydninde kanaat belirtilmisg,
bu olgulardan bir tanesinin babasinin bipolar
bozukluk tanili oldugu ve dizenli takibe gitmedigi
dgrenilmistir. Diger olgunun ise babasi tarafindan
cinsel istismara maruz kaldigi iddia edilmis,
cinsel istismari  destekleyen acik kanit
bulunamamis ancak c¢ocudun yiksek yarari
gOzetilerek baba ile kisisel iliskisinin
kaldirimasinin uygun olacag! seklinde kanaate
variimistir.

Ebeveynler tarafindan cinsel istismar iddiasi
bulunan bir dosyada, velayet/kisisel iligki
dizenlenmesi hakkinda rapor dizenlenmesinin
yani sira ebeveyn yabancilastirma sendromu
(EYS) olup olmadiginin da degerlendiriimesi
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istenmistir.  Yapilan incelemeler sonucunda
olgunun istismara ugrayip ugrayamadigi, bu
durumun EYS ile ilgili olup olmadidi ile ilgili kesin
bir kanaate varilamamistir.

TARTISMA

Arastirmada, Ocak 2011-Aralik 2021 tarihleri
arasinda Ege Universitesi Tip Fakiiltesi Cocuk ve
Ergen Psikiyatrisi Anabilim Dal’'na velayet
nedeniyle yonlendirilen olgularin adli dosyalari,
adli raporlari incelenerek elde ettigimiz bulgular
ile literatUrdeki bulgular karsilastirilarak
tartisiimigtir.

Arastirmamizda incelenen dosyalarda velayetin
blylk oranda annelere verilmesi yoninde goéris
bildirilmistir.  Literatirdeki benzer c¢alismalar,
velayetin genelde anneler tarafindan talep
edildigini ve mahkeme tarafindan da velayetin
cogunlukla anneye verildigini gdstermektedir.
Toplumun kadinlara atfettigi rol, kadinlarin evde
calisarak ev igleri ve c¢ocuklarin bakimlariyla
ilgilenmesi gerektigi gortst velayetin annelere
verilmesinin daha uygun olacagini
disundidrmektedir. Ayrica kadinlarin daha sik
velayet talebinde bulunmasi, toplumsal rollerle
ters dismemek ve toplum tarafindan
ayiplanmamak ile iligkilendirilebilir (13, 14).
Cekismeli bosanmalarda esler, c¢atismalarini
cocugu kullanarak devam ettirebilmekte ve
velayeti almayan ebeveyn ile ¢ocugun
g6rusmesinde aksakliklar olabilmektedir (15).
Kaljmin'in (2013) arastirmasinda bosanmanin
cocuk ile anne-baba arasindaki iligkiyi etkiledigi,
velayeti alan ebeveyn ile iligkilerin gtglenirken,
velayeti alamayan ebeveyn ile iligkilerin
zayifladigi; baba-gocuk iligkisinin bu slregten
daha olumsuz etkilendigi sonucuna variimigtir
(16). Baska bir calismada ise bosanmanin baba-
cocuk iligkisini olumsuz etkiledigi, aralarindaki
yakinligi azalttigi, anne ve c¢ocuk arasindaki
yakinlikta ise azalma olmadigi saptanmistir (17).
Literatirin aksine arastirmamizda olgularin
blyldk ¢ogunlugunun her iki ebeveyni ile dizenli
goérustigl, duzenli gorisme saglanamayan
olgularda ise literatlire benzer sekilde babalarini
dizenli olarak gdérmeyen cocuklarin, annelerini
dizenli olarak gérmeyen c¢ocuklara goére daha
fazla oldugu saptanmistir.

Bernet ve arkadaslari, ebeveynlerin birbirleri
hakkinda koétlileme amaglh konusmasini, ebeveyn

iliskisinde  ylksek c¢atisma olmasini, es
iliskisindeki sorunlari ve siddeti; anne-baba
iliskisindeki sorunlar olarak belirtmigtir. Bu
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sikintilarin gocuklarda 6fke, kaygi, tehdit, depresif
duygudurum, posttravmatik stres belirtileri gibi
duygusal belirtileri arttirdigi gosterilmistir (18).
Evlilik iginde yasanan c¢atismalarin ¢ocuklarda
anksiyete, depresyon gibi ice yonelim; o&fke,
saldirganlik, kargi gelme, uyum sorunlari gibi
disa yonelim sorunlarina sebep oldugu ya da var
olan sorunlari arttirdigi bilinmektedir. Ayriligin
sebepleri, bosanma sureci, bu siregte gocugun
kiminle kalacagi, beraber kaldiklari ebeveynin
kendisine yeterli bakim verip veremeyecegi, diger
ebeveynle hangi siklikta gorusebilecegi gibi
birgcok konu ¢ocuklar icin belirsizlikler ile doludur.
Bazi c¢ocuklar bosanmanin sebebinin kendisi
oldugunu dusunebilmekte, degersizlik, sugluluk,
guvensizlik hissedebilmekte ve benlik saygilari
azalabilmektedir (19, 20). Wolfinger, ilkokula
giden kiz c¢ocuklarinin ve ergenlik dénemindeki
erkek cocuklarin benlik saygilarinin ebeveynleri
arasindaki catismadan olumsuz etkilendigini
bildirmistir (21). Yapilan diger ¢alismalarda ise
bosanmis aile cocuklarin anksiyete duzeyleri,
ebeveynleri bosanmamis olanlara gocuklara gére
yuksek bulunmus (22), bosanma slrecinde
cocuklarin benlik saygilarinin duserken
depresyon duzeylerinin arttidi (23), cekismeli
bosanmalarda ebeveynler arasindaki ¢atisma
dizeyi arttikga c¢ocugun benlik saygisinda
azalma goruldugu gdsterilmigtir (24) . Cekismeli
bosanma slrecine maruz kalan c¢ocuk ve
ergenlerin Travma Sonrasi Stres Bozuklugu
(TSSB) gelistirme riskinin fazla oldugu, bu riskin
cocuklarin neredeyse yarisinda (%46) var oldugu
ve diger travma turlerindeki TSSB gelisim
riskinden farkli olmadigi bildirilmistir  (25).
Ulkemizde yapilan bir galismada, ebeveynleri
bosanan cocuk ve ergenler depresyon, yalnizlik,
ofke, korku, kaygi, givensizlik, gelecek kaygisi,
umutsuzluk-karamsarlk, sucluluk distnceleri,
sevme-sevilme ihtiyaciyla ilgili  dusunceler,
akademik basarida dulstklik, bozulmus Kkisiler
arasi iligkiler, benlik saygisinda disme,
durtisellik, davranig problemleri gibi sorunlar
yasadiklarini belirtmiglerdir (26). Calismamizdaki
olgularda gorilen psikiyatrik tanilar (depresif
bozukluk ve travma sonrasi stres bozuklugu) ve
projektif test sonuclarinda sik goérilen Gzinti-
mutsuzluk, sevgi-given ihtiyaci, korku-tehdit
algisi, terk edilme- yalnizlik algisi, depresyon-
anksiyete, saldirganhk, sugluluk-pismanlik, basa
¢cikma becerilerinde bozulma, olumsuz benlik
algisi temalari bu arastirma sonugclarini destekler
niteliktedir.
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Ebeveynler arasi ¢atismanin bosanma sturecinde
artmasi durumunda, ¢ocugun bir ebeveyni
tarafindan diger ebeveyne karsi bilingli ve
programli  bir  sekilde  yabancilastiriimasi,
ebeveyne yabancilasma sendromu (EYS) olarak
tanimlanmaktadir (27). Yabancilastiran
ebeveynin, diger ebeveyn hakkinda ortaya attigi
iddialar bazen sanrisal bir diizeyde olabilmekte,
bu dizey yabancilastiran ebeveynin kisilik
Ozellikleri, ruhsal durumu, zorlu yasam olaylar
gibi etkenlere bagli olarak degisebilmektedir (28).
Zaman zaman hedefteki ebeveyn cinsel istismar

konusunda suclanabilir, bu durum
yabancilastiran ebeveyn tarafindan velayet
davalarinda kullanilabilir (29, 30). Literatirde

velayet davalarinda beste bir oraninda EYS
goéruldiga (31), ancak bunun %6’sinda siddetli
belirtilerin oldugu bildirilmistir (32). EYS ile ilgili
¢ok fazla sayida arastirma olmasina ragmen
tanisal gegerliligi ile ilgili bazi arastirmacilar
tarafindan onemli elestiriler 6ne slrilmektedir
(33). Calismamizda yetmis yedi olgudan sadece
bir  tanesinde EYS’nin degerlendirilmes
istenmistir. Bu durum EYS’nin genellikle seyrek
olarak akla gelen bir durum olmasi ve Ruhsal
Bozukluklarin Tanisal ve istatiksel El Kitabi-5
(DSM-5) ve Uluslararasi Hastalik Siniflandirmasi-
11 (ICD-11)de henliz yer almamis bir tani
olmasindan kaynaklaniyor olabilir.

Kaynaklar

SONUGC

Velayet davalarinda gocugun ruhsal durumunun
degerlendiriimesi ve yuksek vyararinin g6z
onlnde bulundurulmasi ¢ok dnemlidir. Bu suregte
objektif olunmasi adina farkli meslek gruplarinin
bir arada ve is birligi icinde degerlendirme
yapmasil, bosanma siurecinin saghkh
atlatilabilmesi icin gocuga ve aileye psikoegitim
verilmesi, bosanmanin neden oldugun sorunlarla
etkin bir sekilde bas edebilmeleri ve ortaya
cikabilecek ruhsal problemlerin onlne
gegcilebilmesi igin egitim programlarinin
uygulanmasi, ebeveynler arasi gatismayi azaltip
iletisimi  kuvvetlendirmek igin  arabuluculuk
uygulamasinin kullanilmasi gerekmektedir.

Sonu¢ olarak c¢alismamizda adli kurulumuza
velayet davasi sebebi ile yonlendirilen ¢ocuk ve

ergenlerin yas, cinsiyet, egitim durumlari,
psikiyatrik tanilari, aile yapilari, ebeveynlerin
psikiyatrik  tanilari, tarafimiza  yonlendirilme

sebepleri, fiziksel ve cinsel istismar iddialari, adli

heyet rapor sonuglari  degerlendirilmistir.
Calismamizin kisitliligr, adli mercilerce
yonlendirilen olgularin  uzun sureli takibinin
yapilmayip dosyalarinin  retrospektif  olarak

degerlendirilmis olmasidir. Bosanma sureci ile
ilgili cok merkezli, yiksek 6rneklem sayisi ile
yapilacak ileriye donuk calismalara ihtiyag oldugu
dusundlmektedir.

Cikar catigsmasi: Yazarlar, bu calisma ile ilgili
cikar catismasi bildirmemisgtir.
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The clinical presentation and outcomes of COVID-19 in immunocompromised
hosts in comparison to comorbid and immunocompetent patients:
retrospective study of 384 cases

Bagisikligi baskilanmig hastalarda COVID-19'un klinik prezentasyonu ve sonuglari,
komorbid ve saglikli hastalarla kiyaslama: 384 olgunun retrospektif arastiriimasi
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ABSTRACT

Aim: Immunocompromised hosts (ICH) are at a higher risk of severe infections and mortality. This
study aimed to examine the clinical manifestations and outcomes of ICH who were admitted to the
hospital for COVID-19.

Materials and Methods: A total of 384 patients (mean age 61.5+15.9 y, 168 female) who were
hospitalized between March 2020 and December 2020 were included in the study. These patients
were examined in three groups: the ICH (n=40), comorbid patients (n=101), and the control group
comprising immunocompetent patients without any comorbidities (n=243). All clinical and laboratory
data were retrieved from the electronic hospital records and compared between the three groups
retrospectively.

Results: The mean age was 61.2+15.0 for ICH, 66.1+12.3 for comorbid, and 59.6£17.0 for control
groups (p=0.003). We found that the mean leukocyte and neutrophil counts, C-reactive protein (CRP),
ferritin, and D-Dimer levels were significantly higher, and the albumin level was lower in ICH compared
to the other two groups (p<0.05). On CT scans, ground-glass opacities were seen less frequently in
ICH compared to the other groups (p=0.035). The mortality rate was 32.5% in the ICH, 22.8% in the
comorbid, and 15.2% in the control groups (p=0.019). Within the ICH group, the mean leukocyte, and
neutrophil counts and LDH levels were higher and the SpO2/FiO, ratio was lower in patients who died
(p<0.05).

Conclusion: We found that had higher mortality in ICH with COVID-19. Being ICH condition, elder
age, elevated LDH levels, and decreased Sat/FiO2 were associated with increased mortality.

Keywords: Clinical outcomes, COVID-19, immunocompromised, immunosuppressed, pandemic.
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oz

Amag: Bagisikligi baskilanmis hastalar (BBH) ciddi enfeksiyonlar ve mortalite icin yliksek risk tagirlar.
Bu ¢alisma COVID-19 nedeniyle hastaneye yatirilan BBH'da klinik seyrin ve sonuglarin incelenmesini
amaclamaktadir.

Gereg¢ ve Yoéntem: Mart 2020 ve Aralik 2020 tarihleri arasinda hastaneye kaldirilan 384 hasta
(ortalama yas 61.5+15.9, 168 kadin) ¢alismaya dahil edildi. Bu hastalar 3 gruba ayrildi: BBH (n=40),
komorbid hastalar (n=101) ve kontrol grubu olarak immiinkompetan hastalar (n=243). Tim klinik ve
laboratuvar verileri elektronik hasta dosyasindan alindi ve (g grup karsilastirild.

Bulgular: Ortalama yas badisikligi baskilanmis hastalar igin 61.2+15.0, komorbid hastalar igin
66.71£12.3, kontrol grubu igin 59.6+17.0 olarak hesaplandi. BBH grubunda diger iki grup ile
kiyaslandiginda istatistiksel olarak anlamli sekilde ortalama I6kosit ve nétrofil sayisi, C-reaktif protein,
ferritin ve D-Dimer diizeylerinin artmis oldudu, albliimin seviyelerinin ise azalmis oldugu bulunmugtur
(p<0.05). Toraks BT incelemelerinde buzlu cam alanlari BBH'da diger hastalarla kiyaslandiginda daha
az gézlemlenmigtir (p=0.035). Mortalite oranlari BBH grubu icin %32.5, komorbid hastalar i¢in %22.8
ve kontrol grubu igin %15.2 olarak gdézlemlenmistir (p=0.019). BBH grubunda &len hastalarda,
ortalama I6kosit ve nétrofil sayisi ve LDH diizeyleri yiiksek iken, SpO2/FiO2 orani disiik oldudu
gbzlemlenmistir (p<0.05).

Sonug: COVID-19lu bagigikligi baskilanmis hastalarda mortalite orani daha fazla olarak bulunmustur.
Bagisikligi baskilanmis olmak, ileri yas, artmis LDH dlizeyleri ve azalmig Sat/FiO2 diizeylerinin

mortalite ile iligkili oldugu gézlemlenmisgtir.

Anahtar Sézciikler: Klinik sonu¢ COVID-19, badisikligi baskilanmig, pandemi.

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an
upper respiratory infectious disease caused by a
Severe Acute Respiratory Syndrome Coronavirus
2 (1). Over 633 million infected cases were
reported and over 6.5 million died around the
world as of November 2022 (2).

Age, male gender, number of symptoms,
respiratory disease, chronic kidney disease,
malignancy, transplant history,
immunosuppression, and glucocorticoid use have
been reported as risk factors for clinical
progression and poor outcomes in COVID-19
patients (3—-6). There are few studies that have
looked into the clinical outcomes of
immunocompromised patients with COVID-19.

In this study, we focused to look into the clinical
presentations and outcomes in ICH with COVID-
19 who were admitted to the hospital.

MATERIALS and METHODS

A total of 384 patients were included in our study
who were admitted to the hospital emergency
service with COVID-19 symptoms from March
2020 to December 2020, whose COVID-19 PCR
test was found to be positive and who were then
transferred to the ward. Informed consent was
obtained for all patients. Sociodemographic
variables, admission symptoms and dates,
laboratory results, clinical course, and discharge
data were collected.
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The clinical course was assessed on an ordinal
scale. Thus, clinical progression meant the need
for a higher level of treatment, e.g. transfer from
the service to the intensive care unit (ICU),
changing from no oxygen (O,) supplementation
to O, supplementation, from O, support to non-
invasive mechanical ventilation (NIMV) or from
NIMV to intubation and invasive ventilation.

We classified the patients into three groups: the
first group contained the immunosuppressed
patients; i.e. those who were being followed up
for active cancer or were receiving chemotherapy
or were solid organ transplant recipients or were
regularly using systemic corticosteroids (dosage
>50mg/day, at least 5 months’ usage), biologic
agents, and other immunosuppressive drugs,
there was not HIV-positive patient in the
admission. All patients were evaluated for the
need for an ICU and mechanical ventilation by
the ICU specialist. Studies showed that diabetes
mellitus (DM), chronic kidney disease (CKD), and
chronic liver disease (CLD) may cause immune
system dysfunction (7-10). Thus, these cases
were involved in the second group. The
remaining patients had no immunosuppression or
comorbidities and were included in the control
group.

Statistical Analysis:

Statistical analysis was performed by IBM SPSS
25.0 (Armonk, New York, USA: IBM Corp.®) for
Windows  packaged software.  Numerical
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variables were summarized with mean =
standard deviation and categorical variables with
percentage and frequency. The significance of
differences among groups was assessed with the
Student-t Test, Mann-Whithey U or Kruskal
Wallis H, ANOVA test, and analysis of categorical
variables was examined by Chi-square test. The
normality analysis of data was analyzed by the
Kolmogorov-Smirnov test. Normally distributed
data were analyzed by the ANOVA test and non-
normally distributed data were analyzed by the
Mann-Whitney U test. A value of p<0.05 was
considered a significance level for all statistical
analyses.

Our study got permission from the medical
research local ethics committee by approval no:
20-5T/48 in 15.10.2021. All procedures
performed in studies involving human participants
were in accordance with the ethical standards of
the institutional and/or national research
committee(s) and with the Helsinki Declaration
(as revised in 2013).

RESULTS

All patients admitted to our hospital for COVID-19
during the study period (n=384, 168 female,
mean age 61.5+15.9 years), were included.

Forty (10.4%, 13 female) of the patients were
immunocompromised and constituted Group 1.
Group 2 comprised 101 patients (47 female) with
comorbidities (26.3%). Group 3 included 243
control (108 female) patients (63.3%). The mean
age was 61.2+15.0, 66.1£12.3, and 59.63+17.0
for the three groups, appropriately (p=0.003).

Of the 40 immunosuppressed cases, 22 were
being treated for solid organ tumors, 9 were on
regular corticosteroids, 6 had hematologic
malignancy, 6 were solid organ transplant
recipients, 3 were being treated with biologic
agents, 2 were on other immunosuppressive
drugs. In Group 2, 88/101 patients had diabetes
mellitus (DM), 21/101 had chronic kidney disease
(CKD), and 3/101 had chronic liver disease
(CLD).

Clinical Presentation and Symptoms

The most common clinical presenting symptoms
were dyspnea (n=197, 51%), fever (n=185, 48%),
cough (n=180, 47%), fatigue (n=117, 30%),
sputum production (n=50, 13%), nausea and
vomiting (n=38, 10%). There was no difference in
clinical presentation among the three groups.
Laboratory findings
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The mean leukocyte, neutrophil counts, C-
reactive protein (CRP), ferritin, and D-Dimer
levels were elevated, Albumin level was
decreased in ICH, p<0.005 among the three
groups. While comparing the ICH to the other two
groups for these significant parameters,
significant differences were found for mean
leukocyte count in ICH vs control group with
p=0.009, for the mean neutrophil count in ICH vs
control with p=0.038, for CRP in ICH vs control
with p=0.009, for D-Dimer in both ICH vs
comorbid and ICH vs control with p=0.031 and
p<0.001 respectively, for Ferritin in both ICH vs
comorbid and ICH vs control with p<0.001 and
p<0.001, for Albumin in both ICH vs comorbid
and ICH vs control with p<0.001 and p<0.001.
We did not find significant difference in
lymphocyte count, PCT and LDH levels among
the three groups (Table-1). The oxygenation
levels (SpO2/FiO, ratio) were also similar
(p>0.05).

Radiologic findings

In  High-Resolution Computed Tomography
(HRCT) imaging, ground-glass opacity (GGO)
was seen in 32 (80.0%) ICH patients, in 89
(90.8%) patients with comorbidity, and in 218
(92.8%) control patients (p=0.035). Consolidation
was observed in 23 (57.5%), 53 (54.1%), and
103 (43.8%) of the three groups, respectively
(p=0.104). Bilateral involvement was found in 32
(80.0%), 91 (93.8%), and 200 (85.1%) cases, in
all groups, respectively (p=0.041).

Clinical outcomes and prognosis

During hospitalization, clinical progression was
observed in 15 (37.5%) of the ICH, 38 (37.6%) of
the patients with comorbidities, and 59 (24.3%) of
the controls (p=0.022). With regards to mortality,
13/40 (32.5%) of the ICH, 23/101 (22.8%) of the
comorbid patients, and 37/243 (15.2%) of control
patients died (p=0.019) (Table-1). On the other
hand, we did not observe a significant difference
in the requirement for an intensive care unit
(p=0.081), the need for NIMV (p=0.086), and for
IMV (p=0.196).

When the whole study population was
considered, the patients who died were older
(72.3£12.3 vs 59.0+15.6 years) (p<0.001).
Similarly, the mean age of the patients who died
was higher in the comorbid (72.8413.5 vs
64.1£11.3 years, p=0.003) and control groups
(74.7£11.5 vs 56.93+16.4 vyears, p<0.001).
However, within the ICH group, the mean age of
the non-survivors and survivors were similar
(64.919.9 and 59.41+16.8years, respectively,
p=0.284).
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Table-1. Sociodemographic data, mean laboratory findings, and clinical outcomes comparison between the

groups. (The p-value of differences is for the comparison of the three groups.)

Parameters Immunpcompromise Comorbid patients, Control group patients, p-value
d patients, n=40 n=101 n=243
Age (years) 61.2+15.1 66.1+12.3 59.6+17.0 0.003
Male gender, n(%) 27 (67.5) 54 (53.5) 135 (55.6) 0.298
Leukocyte (per pL) 9566.7+9862.3 8006.34+3659.8 7200.3£3649.0 0.009
Lymphocyte (per uL) 1899.7+4759.9 1235.2+853.0 1291.14831.1 0.091
Neutrophil (per pL) 6760.2+5340.2 5819.5+3218.8 5234.3£3446.1 0.034
CRP (mg/L) 105.1+86.0 100.8+76.7 68.6+67.9 <0.001
PCT (ug/L) 0.25+0.31 0.40+0.76 0.24+0.42 0.432
Ferritin (ug/L) 1673.1+2248.1 568.0+568.3 509.1+507.5 <0.001
D-Dimer (ug/L) 2150.0+1542.9 1504.3+£1421.8 1207.9£1146.2 <0.001
LDH (U/L) 375.6+333.2 340.1+175.2 319.2+152.8 0.247
Albumin (g/L) 33.146.3 36.7+4.1 38.2+4.8 <0.001
Sat/FiO, 359.2+104.8 335.5+119.3 364.1+114.3 0.121
Mortality, n (%) 13 (32.5) 23 (22.8) 37 (15.2) 0.019
Clinical progression, n(%) 15 (37.5) 38 (37.6) 59 (24.3) 0.022

Abbreviations: CRP — C-reactive protein, PCT — Procalcitonin, LDH — Lactate Dehydrogenase, Sat/FiO2 — saturation of
oxygen/fraction of inspired oxygen, GGO — Ground Glass Opacity.

Table-2. Mean laboratory findings between survived and dead ICH patients.

Parameters ICH whci survived ICH w_ho died p-value
n=27 n=13
Age (years) 59.4+16.8 64.9+9.9 0.284
Leukocyte (per uL) 5888.5+4141.0 17206.2+13612.2 <0.001
Lymphocyte (per pL) 784.4+398.5 4216.2+8042.4 0.057
Neutrophil (per pL) 4598.5+3867.6 11250.0+£5283.9 <0.001
CRP (mg/L) 92.8480.8 130.7+£94.0 0.161
Ferritin (ug/L) 1312.4+1306.9 2445.9+3561.2 0.647
D-Dimer (ug/L) 1867.4+1388.1 2741.2+1745.9 0.094
LDH (U/L) 274.5485.8 611.74542.5 0.033
Albumin (g/L) 33.846.1 31.7+6.6 0.315
Sat/FiO» 402.8485.8 285.2+93.7 0.001
GGO 23 (85.2%) 9 (69.2%) 0.237
Consolidation 15 (55.6%) 8 (61.5%) 0.720

Abbreviations: CRP — C-reactive protein, PCT — Procalcitonin, LDH — Lactate Dehydrogenase, Sat/FiO2 — saturation of
oxygen/fraction of inspired oxygen, GGO — Ground Glass Opacity.

Within the ICH group, the mean absolute
leukocyte (p<0.001) and neutrophil (p<0.001)
counts, LDH levels (p=0.032) were higher and
SpO2/FiO, ratio (p<0.001) was lower in patients
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who died (Table-2). Within the comorbid group,
the mean absolute lymphocyte counts (p=0.006)
and CRP levels (p=0.011) were higher and
SpO2/FiO, ratio (p=0.027) was lower in patients
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who died. Comorbid patients who died also had
elevated CRP level, we thought that might be
caused by a secondary infection. Thus, an
increased mean absolute lymphocyte count might
result from secondary infection in comorbid
patients who died. In our study, the comorbid
group did not include the immunocompromised
patients, which differs from several studies in the
literature. Within the control group, CRP
(p=0.001), Ferritin (p=0.013), D-dimer (p=0.002),
and LDH levels (p<0.001) were higher, Albumin
(p=0.001) and SpO2/FiO, (p<0.001) ratio was
lower in patients who died.

With regards to mortality, 73 (19%) of the study
population died and 311 (81%) were discharged.
In univariate analysis, the presence of an
immunocompromising condition (p=0.019), age
(p<0.001), leukocyte (p=0.003), lymphocyte
(p=0.024), neutrophil (p=0.001), CRP (p<0.001),
PCT (p=0.009), Ferritin (p=0.001), D-dimer
(p<0.001), LDH (p<0.001), Albumin (p<0.001),
and Sat/FiO2 (p<0.001) were found to be
associated with mortality. Multivariate analysis
showed that being ICH (p=0.030, 95% CI: 1.130-
11.841), older age (p<0.001, 95% CI: 1.055-
1.134), and elevated LDH levels (p=0.001, 95%
Cl: 1.002-1.007) were associated with increased
mortality.

There was no difference in the frequency of GGO
between the patients who died and those who
survived in any of the three groups. Consolidation
was more commonly observed in patients who
died in the second (78.3% vs 46.7%, p=0.008)
and third (59.5% vs 40.9%, p=0.037) groups, but

there was no difference in the ICH group
(p=0.720).

DISCUSSION

In this study, we aimed to investigate clinical
presentations, laboratory findings, HRCT
imaging, and clinical outcomes of ICH in
comparison to patients with comorbidities and a
control group of immunocompetent patients
without any chronic disorders. Importantly,

mortality was highest in the ICH and the rate of
clinical worsening was higher in the ICH and
comorbid groups compared with the control
patients.

The presenting symptoms were similar among
the three groups. It has previously been reported
that solid organ transplant recipients may be
afebrile and have atypical symptoms at
presentation (11-13). The difference in our
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findings may be related to the degree of
immunosuppression; i.e. our study comprised
ICH with different etiologies, whereas transplant
recipients may have mostly been receiving higher
levels of immunosuppressive or anti-rejection
therapies.

Akbari et al. showed an increase in leukocyte and
neutrophil counts, high levels of CRP, PCT,
cytokines, D-Dimer, and decreased lymphocytes
and monocyte counts were tightly associated to
the severity of COVID-19 (14-15). Similarly,
Suarez-Garcia et al. reported that CRP, D-Dimer
levels, and leukocyte counts were higher in the
ICH compared with non-ICH (16). Neutrophilia
has also been observed in patients with the
severe clinical course of COVID-19 and activated
neutrophils have been thought to contribute to
mortality (3), (17-19). In our study, we found
elevated CRP, D-dimer, ferritin, and decreased
albumin levels in the ICH group, all pointing to a
more severe level of inflammation. Besides,
although the leukocyte counts were within the
normal range in all three groups, the leukocyte
and neutrophil counts were significantly higher in
the ICH group.

A few studies have looked at the CT findings in
the ICH with COVID-19 (20). Sharma et al. found
that GGO was the most common pattern,
followed by lymphadenopathy and consolidation
(21). The study reported that bilateral multilobar
consolidations were related to the severity of
disease (22). Abrishami et al. showed that
ground glass opacity (GGO), the combination of
GGO and consolidation, and bilateral
involvement were the most common radiologic
features and suggestive of poor prognosis in
kidney transplanted patients as IMS (20).

In this study, there was a lower rate of ground
glass opacities in the ICH compared with the
other two groups. Although the difference was
statistically significant, it was too small to be of
any clinical significance. Similarly, CT findings
were not found to be related to the clinical
outcome of the ICH group.

The study showed that the prognosis was poorer
in the ICH, with higher rates of clinical worsening
and mortality. Besides, although older age was
related to mortality in the other two groups, there
was no difference in age between the patients
who died and those who survived; suggesting
that immunosuppression is a stronger predictor of
outcome compared with age. Besides, within the
ICH group, elevated leukocyte, lymphocyte, and
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neutrophil counts, and LDH levels were
associated with mortality, which may be of use in
triaging the ICH for closer follow-up.

Hematologic malignancies and active
chemotherapy history had also been related to a
poorer prognosis (23). Ward et al. reported that
the use of combined immunosuppressive drugs
and glucocorticoids were highly associated with
an increased death rate, but not with ICU
requirements (5). Suarez-Garcia et. al. showed
that patients who were treated with
immunosuppressive drugs and biological agents,
who underwent solid organ transplantation, who
had cancer and were hospitalized with COVID-19
had higher mortality than non-
immunocompromised patients (16).
Comorbidities were found to be related to poor
clinical outcomes in patients with COVID-19 (7),
(24), (25). Our study also showed that patients
with comorbid conditions had a higher risk of
clinical worsening during their hospitalization, but
their risk of mortality was not higher like the ICH
group. Thus, patients who had comorbidities
should be treated as an intermediate risk group
with regards to the clinical course of COVID-19.

This study has strengths and weaknesses. The
main strength is that it has systematically
examined the immunocompromised patients
hospitalized with COVID-19 taking into account a

strength is that patients with comorbid conditions
were analyzed separately from the ICH and
otherwise healthy subjects, which enabled to

better define the risk level related to
comorbidities in comparison to
immunocompromising conditions. The main

limitation, on the other hand, is that the number
of immunocompromised patients was relatively
low, compared with the number of patients in the
other two groups, which may have affected the
statistical analyses. Secondly, the study
comprised the early Wuhan variant-dominant
period of COVID-19 and the findings may not be
applicable to the current Omicron period.

CONCLUSION

In conclusion, this study has clearly shown that
ICHs with COVID-19 have a higher risk of clinical
worsening and  of  mortality. Besides,
immunocompetent patients with comorbidities
also have a higher risk of worse clinical course
and mortality compared with the control patients,
but their risk of death was lower than the ICH.
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Investigation of root canal morphologies of anterior and premolar teeth
using cone beam computed tomography

Anterior ve premolar dislerin kbk kanal morfolojilerinin konik 1ginli bilgisayarli
tomografi kullanilarak incelenmesi

Siimeyye Cosgun Baybars® Defne Yalgin®

! Firat University Faculty of Dentistry, Department of Maxillofacial Radiology, Elazig, Tiirkiye

2 Ccumhuriyet University Faculty of Dentistry, Department of Maxillofacial Radiology, Sivas, Turkiye

ABSTRACT

Aim: The aim of this study is to examine the root canal morphology of anterior and premolar teeth in a
group of Turkish population using cone beam computed tomography.

Materials and Methods: Radiographic data of individuals who applied to Cumhuriyet University
Faculty of Dentistry and had cone beam computed tomography for various reasons between 2015 and
2017 were evaluated retrospectively. A total of 3702 teeth were examined in terms of root numbers,
root canal morphology and symmetry. Vertucci classification was used to determine root canal
morphologies.

Results: A total of 3702 mandibular and maxillary teeth of 400 patients, 185 males and 215 females,
aged between 16-79 years (mean 35.2) were evaluated. The most common root canal shape in
mandibular teeth was Vertucci Type | (62.0-89.3%). A high rate of Type Il (32.2-32.4%) root canal
shape was observed in mandibular incisors. Type | root canal shape was found most commonly (93.5-
95.9%) in maxillary anterior teeth. While all of the two-rooted maxillary first premolars have a type |
root canal shape in each root; Type IV root canal shape was the most common (79.4%) in single-
rooted maxillary first premolars. A high rate of Type | (41.6%) and then Type IV (23.3%) root canal
shapes were seen in maxillary second premolars. The lowest symmetry rate was 85.0% in teeth
numbered 31-41, and the highest symmetry rate was 96.2% which seen in teeth numbered 12-22 and
14-24. Symmetry rate was found to be lower in all mandibular teeth compared to maxillary teeth. Most
of the maxillary first premolars (62%) have two roots and most of the other examined teeth (82.1-
100%) had a single root. In maxillary and mandibular canine teeth, two roots were found in 1.8% and
4.9%, respectively; 100.0% single root was found in all central incisors.

Conclusion: According to the literature, although the teeth groups have certain common features
within themselves, it has been revealed that morphological differences can be found in various
studies. In our study, it is aimed to contribute to these differences.

Keywords: Cone beam computed tomography, root canal morphology, symmetry.

0z
Amag: Bu ¢alismanin amaci bir grup Tlirk toplumunda anterior ve premolar diglerin kék kanal
morfolojisinin konik 1ginli bilgisayarli tomografi kullanilarak incelenmesidir.

Gere¢ ve Yéntem: 2015-2017 yillari arasinda Cumhuriyet Universitesi Dis Hekimligi Fakiiltesine
basvurup cegitli sebeplerle konik isinli bilgisayarli tomografi gektiren bireylerin radyografik verileri
retrospektif olarak degerlendiriimistir. Toplam 3702 adet dis; kbk sayilari, k6k kanal morfolojisi ve
simetrisi agisindan incelenmistir. Kbk kanal morfolojilerinin belirlenmesinde Vertucci siniflamasi
kullanilmustir.
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Bulgular: 16-79 yas araliginda (ort. 35,2) 185 erkek ve 215 kadin olmak (izere toplam 400 hastaya ait
3702 adet mandibular ve maksiller dis dederlendirilmistir. Mandibular dislerde en yaygin gériilen kék
kanal sekli Vertucci Tip | (%62,0-89,3) olarak tespit edilmigti. Mandibular kesici diglerde yliksek
oranda Tip Il (%32,2-32,4) kbk kanal sekli gériilmiistiir. Maksiller anterior dislerde en yaygin olarak
Tip | k6k kanal sekli (%93,5-95,9) bulunmustur. Iki k6kli maksiller birinci kiigiik azi diglerin tamaminda
her bir kbkte tip | kbk kanal sekli bulunurken; tek kékli maksiller birinci kiiglik azilarda Tip 1V (%79,4)
kbk kanal sekli en yaygin olarak tespit edilmistir. Maksiller ikinci kiiglik azilarda ise yliksek oranda Tip |
(%41,6) ve sonrasinda Tip 1V (%23,3) kék kanal sekli gbriilmiistiir. En diigiik simetri orani %85,0 ile
31-41 numarali diglerde, en yliksek simetri orani ise %96,2 ile 12-22 ve 14-24 numarali dislerde
gorilmiistir. Simetri orani tiim mandibular dislerde maksiller dislere gére genel olarak daha digiik
bulunmustur. Maksiller birinci kliglik azi diglerinin biiyiik ¢ogunlugu (%62,0) iki kbklliyken; incelenen
diger dislerin g¢oguniugu (%82,1-%100) tek kbke sahiptir. Maksiller ve mandibular kanin dislerde
sirasiyla %1,8 ve %4,9 oraninda iki kbke rastlanirken; tiim santral kesicilerde %100 oraninda tek kéke
rastlanmisgtir.

Sonug: Literatiire gbre dis gruplari kendi i¢lerinde belirli ortak ézelliklere sahip olmakla beraber, gesitli
calismalarda morfolojik farkliliklarin bulunabilecegi ortaya konmustur. Calismamizda ise bu farkliliklara

katki saglamasi amacglanmistir.

Anahtar Sézciikler: Konik i1sinh bilgisayarli tomografi, k6k kanal morfolojisi, simetri.

INTRODUCTION

Root canal morphology of teeth is one of the
important variables that will affect dental
diagnosis and treatment planning. Although the
anatomical features of the root-canal systems of
the teeth are described one by one in the
reference books, social and regional differences
in root canal morphology have been reported in
various studies (1). Many different methods
(transparency process, staining and sectioning
studies, radiographic examinations, create a copy
model) were used in these studies and the
advantages and disadvantages of some methods
came to the fore over time (2). Since most of the
studies were performed in vitro, it could not be
evaluated whether the root canal morphology of
these teeth was symmetrical (3, 4). Therefore,
there are limited studies on this subject (5, 6).
The morphology of the root canal system is
complex, so the most appropriate imaging
method should be preferred in the evaluation of
anatomical features before treatment and the
treatment process should be managed through
the radiological examination.

Radiographic in vivo and ex vivo studies which
evaluating mandibular and maxillary anterior and
premolar teeth provide only two-dimensional
images of complex root canal anatomy. Even if
accessory canals can be detected with different
angles, it is very difficult to see fine details and
variations in radiographs (5, 7). Other
conventional in vitro methods used to evaluate
the morphology of root canal systems (serial
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sectioning, copy modeling and transparency
technique) cause irreversible changes in the
samples (8).

The development of micro-computed tomography
(MCT) has made it possible to carry out detailed
examinations and measurements. However, MCT
systems are not widely used due to their high
cost, time limitation, extra training and experience
need and lack of in vivo use (9).

Computed tomography (CT) is a non-invasive
method, but the high thickness of the sections
obtained with conventional CT reduces the image
resolution and creates a disadvantage (10).
Cone-beam computed tomography (CBCT)
devices which can obtain higher resolution
images with less radiation compared to
conventional CT, have been frequently used in all
areas of dental practice in recent years (2).
CBCT has in-vivo and ex-vivo usage and images
with a section thickness of less than 1 mm can be
examined in different planes. Differences can be
observed in axial, coronal, sagittal and cross
sections (11).

Vertucci, Gulabivala and Weine (4,12-13) have
made various classifications to examine root
canal morphology and these classifications have
been used in many studies. In 1974, Vertucci
defined eight root canal configurations using
transparent teeth stained with hematoxylin ink. In
this study, it is aimed to examine the root canal
morphology and symmetry of anterior and
premolar teeth and point out the differences in a
group of Turkish population using the Vertucci
classification.
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MATERIALS and METHODS

The study was retrospectively performed on
CBCT images of patients, which written consent
was obtained before, who applied to Cumhuriyet
University School of Dentistry Department of Oral
and Maxillofacial Radiology for various reasons
(implant surgery, maxillofacial anomalies &
lesions, etc.) between November 2015 and
August 2017. All the assumptions of the Helsinki
Declaration have been fulfiled and study
approval was obtained from Cumhuriyet
University Non-Invasive Clinical Research Ethics
Committee (23.12.2016-2016-12/15).

CBCT images obtained with the Planmeca
Promax 3D Mid (Planmeca Oy, Helsinki, Finland)
dental volumetric tomography device. Wide FOVs
(20.0%6.2 cm, 20.0x10.2cm and 8x8cm) were
preferred for the correct evaluation of symmetry
and prevalence and the same dose and
resolution (90 kVp, 10 mA, 200 pm) were
selected for standardization.

Inclusion criteria for this study were: being 16
years and older, completed apexification of teeth,
no calcification in the root canals, no extensive
caries and presence of symmetrical teeth.
Exclusion criteria for this study were: being under
16 years of age, teeth with internal or external
resorption of the root structure, existing coronal
restoration, root canal treatment or intracanal
post restoration, teeth with adjacent pathology,
wisdom teeth and images with resolution and
artifact which did not allow to evaluate root canal
morphology. As a result, 850 CBCT images of a
total 400 patients, 185 men (46%) and 215
women (54%), were included in the study. The
evaluated teeth were examined in axial, coronal,
sagittal, cross sections and root canal
morphologies were classified according to the
Vertucci classification (Figure-1). Root numbers
and symmetry conditions were noted. According
to this classification, the root canal configurations
of the teeth were grouped into 8 subtypes.

Type 1: A single canal extends from the pulp
chamber to the apex [1].

Type 2: Two separate canals leaving the pulp
chamber and then merge to form a single canal
near the apex [2-1].

Type 3: A single canal leaving the pulp chamber
divides into two at the root and then ends as a
single canal [1-2-1].

Type 4: Two separate canals extend from the
pulp chamber to the apex [2].

Type 5: The single canal exiting the pulp
chamber divides into two canals with two
separate apical foramina close to the apex [1-2].
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Type 6: Two separate canals leaving the pulp
chamber merge in the root and divide into two
again near the apex [2-1-2].

Type 7: The single root canal leaving the pulp
chamber then splits into two, and then merge and
finally splits into two canals near the apex [1-2-1-
2].

Type 8: Three separate canals extend from the
pulp chamber to the apex[3](4).

While evaluating the symmetry conditions, it was
checked whether there was only symmetry
regardless of the type.

In this study, all existing teeth in each image
were evaluated twice by a single observer.
Wilcoxon Signed Rank test was applied to check
the compatibility in terms of root numbers, root
canal numbers and root canal morphologies
between the first and second observations. The
compatibility between the two observations was
found to be p=1.00 for all teeth. Therefore, the
first observation results were used for root
numbers, root canal numbers and root canal
morphologies. The results of the first observation
were transferred into the SPSS 22.0 (Chicago,
USA) program and the data obtained by counting
were indicated with descriptive statistics by
stating the ratio and percentage in the tables.

RESULTS

In this study, a total of 3702 maxillary and
mandibular teeth of 185 male and 215 female
patients aged between 16-79 years (mean 35.2)
were evaluated.

Vertucci Type | (62.0-89.3%) root canal shape
was the most common type in all examined
mandibular teeth. A high rate of Type Il (32.2-
32.4%) root canal shape was seen in mandibular
incisors (Figure-2). Type | root canal shape was
found with the highest rate (93.5-95.9%) in
maxillary anterior teeth. In all of the two-rooted
maxillary first premolars, each root had type | root
canal shape, while Type IV (79.4%) root canal
shape was most common in single-rooted
maxillary first premolars. A high rate of Type |
(41.6%) and then Type IV (23.3%) root canal
shapes were seen in maxillary second premolars.
The lowest symmetry rate was 85.0% in teeth
numbered 31-41, and the highest symmetry rate
was 96.2% which seen in teeth numbered 12-22
and 14-24. In general, Symmetry rate was found
to be lower in all mandibular teeth compared to
maxillary teeth.
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Figure-1. Samples on cross- sectional (A), coronal (B),
maxillary and mandibular axial (C-D) CBCT
images.

Figure-2. Samples on cross- sectional CBCT images
A. Type Il root- canal shape in mandibular
lateral teeth B. Type VIl root- canal shape in
maxillary premolar teeth C. Type Il root-
canal shape in mandibular central teeth D.
Two- rooted mandibular canine teeth.

Table-1. Classification of root canal morphology and symmetry ratios of anterior and premolar teeth, according to

Vertucci Classification.

Vert. Class. 11-21(n-%) 12-22(n-%) 13-23(N-%) 33-  14-24 (n-%) 34- 15-25(n-%)
31-41 32-42 33-43 44 35-45
T1 348/93.5 355/95.9 360/94.7 7/2.0 100/41.6
248/62.0 252/62.6 356/88.1 342/87.2 302/89.3
T2 3/0.8 9/2.4 2/0.5 23/6.6 -
2/0.5 5/1.2 4/0.9 6/1.5 9/2.6
T3 4/1.0 - 7/2.6 11/3.1 16/6.6
129/32.2 35/8.6 35/8.6 17/4.3 3/0.8
T4 13/3.4 - 5/1.1 61/79.4 56/23.3
4/1.0 3/0.7 3/0.7 8/2.2 5/1.4
T5 4/1.0 4/1.0 5/0.5 12/3.4 16/6.6
12/3.0 9/2.2 9/2.2 19/4.8 17/5.0
T6 - 2/0.5 - 12/3.4 9/3.7
2/0.5 - - - -
T7 - - 1/0.5 6/1.7 7/2.9
3/0.7 1/0.2 1/0.2 - -
Symmetry 94.0-85.0 96.2-86 92.6-88 96.2-89.7 94.0-85.1
Ratio (%)

Table-2. Root number and ratio of anterior and premolar teeth.

N“&%ﬁ; of 11-21(n-%) 12-22(n-%) 13-23(n-%) 14-24 (n-%) 15-25(n-%)
° 31-41 32-42 33-43 34-44 35-45
(n-%)

1 Root 372-100 jgg:gg'; 373-98.2 128-37.0 246-82.1
400-100 : 388—95.0 361-92.0 331-99.3
5 Roots - 1-0.3 7-1.8 214-62.0 50-16.6

- 2-0.5 20-4.9 29-7.3 2-0.6

- - - 4-1.2 4-1.3

3 Roots . ) ) 205 -
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Majority of the maxillary first premolars (62%)
have two roots and most of the other examined
teeth (82.1-100%) had a single root. In maxillary
and mandibular canine teeth, two roots were
found in 1.8% and 4.9%, respectively; 100.0%
single root was found in all central incisors
(Figure-2).

DISCUSSION

CBCT archives have been used in many studies
in order to evaluate the root canal morphology of
populations retrospectively. Demographic data
may not be present in previous in vitro studies. In
the studies conducted on CBCT archives, it is
possible to evaluate root canal morphology in
vivo (14). Neelekantan et al. (15) reported that
CBCT is the best imaging method among many
other methods for evaluating root canal
morphology. In the study performed by Matherne
et al. (1), periapical radiographs were taken from
extracted teeth, and these were compared with
CBCT images. It has been reported that at least
one canal could not be detected in 40% of the
evaluation performed on periapical radiographs.

In a case reported by Coton et al. (16) patient
with persistent pain which did not resolve after
the root canal treatment was completed, no
pathology was observed in the images taken with
conventional radiographs, while an unfilled canal
was detected in the evaluation performed with
CBCT. In this study, the CBCT device was used
because of the advantages mentioned above.

Caligkan et al. (17) conducted a study in a
Turkish population with using the transparency
method and 100.0% Type | root canal shape in
central incisors; 78.0% Type |, 2.4% Type II,
14.6% Type lll, 0.8% Type V root canal shape in
lateral incisors and 93.4% Type |, 4.3% Type Il
and 2.1% Type V root canal shape in canines
were reported. The results of our study for
maxillary central incisors showed similar results
with Caliskan et al. in terms of root canal shapes.

The maxillary first premolars are the group of
teeth that show the most variations in terms of
root and canal morphology among the premolar
groups. In endodontics textbooks, it is stated that
60.0% of maxillary first premolars have two
separate roots, each with a single canal, in the
buccal and palatal directions; the maxillary
second premolars are mostly single rooted with a
single canal (60-75%) and less frequently (24-
35%) have two root canals (18).
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Alagam et al. (19) reported that 60.0% of first
premolars have two canals, two roots and two
separate foramina; while second premolars have
two roots and two canals at a rate of 15.0% and
85.0% of second premolars have a single root
with a single canal. However, Sieraski et al. (20)
observed three roots and three canals in 6.0% of
maxillary premolars.

Vertucci et al. (4) examined 200 teeth by staining
and transparency method and the rate of root
canal ending with a single apical foramen 75.0%,
with two separate apical foramen 24.0% and with
three separate apical foramen 1.0% were
reported in their in vitro study in 1974. When they
analyze the same results in terms of the root
canal types; the rate of single canal 48.0% (Type
1), the rate of two canals 51.0% (Type II, 22% +
Type Ill, 5% + Type IV, 11% + Type V, 6% +
Type VI, 5% + Type VII, 2%) were reported. The
root numbers of the maxillary premolars in our
study are similar to the results of Alagam's study.

In the literature, the incidence of multiple-canal
and the incidence of single-canal for mandibular
incisors is reported similar to each other.
However, it is not easy to detect multi-canals in
mandibular incisors clinically and
radiographically. Detection of more than one root
canal becomes challenging due to the
morphological features of mandibular incisors
such as being the smallest teeth in the oral cavity
and having narrow and close root canal accesses
to each other. Knowing where and how to look for
a possible second root canal is very important
and necessary clinical knowledge. Clinicians
should consider the possibility of a second root
canal especially in the lingual direction. Many
researchers have suggested different techniques
and methods to determine the number of root
canals (14). Some researchers have suggested
taking different radiographs from the mesial or
distal side at 20° angles in addition to the parallel
technique to determine the number of root canals
in a tooth prior to endodontic treatment (4).

According to Slowey (21), sudden indifference of
the root-canal system, whose borders are clearly
visible on the radiograph, is an indication that the
root canal has split into two at that point.
Although Green stated that a wide canal with a
thin dentin bridge in between may give the
appearance of two canals on the radiography,
Slowey reported that this situation is not much
different from the presence of two separate root
canals and should be considered as two separate
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canals and cleaned in that way (21, 22). Kartal et
al. (23) performed studies on the root canal
shapes of mandibular incisors in Turkish
population and reported that 45.0% of the
incisors have a second canal and 87.0% of them
merged in the apical third and reached the apex
as a single canal. Han et al. (24) found the
incidence of two canals 21.5% in the lower
incisors with CBCT. Along with this study, there
are also studies with significantly lower values
than the values we found in our study. In our
study, the values were found to be closer to the
high limit between the rates of 11-43% given in
the literature for central incisors (6).

Type | root canal configuration of canine teeth
were reported as 78.0% with using the
decalcification method by Vertucci et al., 86.0%
with radiographic examination by Kaffe et al. and
72.0% with CBCT by Aminsobhani et al. (5-6,
25). In our study, the root canal configuration of
the canines was found to be similar to the study
of Kaffe.

Mandibular premolars are famous for their
atypical anatomy. In Vertucci's (6) study, the rate
of two canals was found to be 25.5% in
mandibular first premolars and 2.5% in second
premolars. Unlike in this study, two canals were
found at a lower rate in the first premolars and at
a higher rate in the second premolars. Shapira
and Delivanis (26) reported a case of mandibular
second premolar with three roots and three
canals in 1982. In our study, while there were
three roots with three canal teeth in two
mandibular first premolars, no three-rooted teeth
were found in second premolars. Ok et al. (27)
reported that 92.8% Type | root canal
morphology in mandibular first premolars and
98.5% Type | root canal morphology in second
premolars. These values were found to be higher
than ours and other studies conducted on the
Turkish population.

There are limited studies in the literature that
evaluating the symmetry of root canal
morphology. While it is almost impossible to
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Two fighters against oxidative stress in peripheral organs in Parkinson's
Disease: Brain-derived neurotrophic factor and hydrogen sulfide

Parkinson Hastaliginda periferik organlardaki oksidatif strese karsi iki savasgi:
Beyin kaynakli nérotrofik faktor ve hidrojen stilfit
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ABSTRACT

Aim: Parkinson's disease, which is a neurodegenerative disorder, has adverse consequences on
peripheral organs as well as the brain. This study aims to investigate the effects of brain-derived
neurotrophic factor and hydrogen sulfide on liver, kidney, stomach and intestine in Parkinson's disease
model created in mice.

Materials and Methods: To assess the achievement of the Parkinson's disease model and the
effects of brain-derived neurotrophic factor and hydrogen sulfide on this model, animals in all groups
were subjected to motor behavior tests. Oxidative stress in peripheral organs was determined
biochemically by measuring total oxidant and total antioxidant levels. It was also evaluated
histologically in terms of tissue damage and cellular degeneration.

Results: According to the motor behavior tests it was revealed that hydrogen sulfide increased motor
performance and coordination against Parkinson's disease and decreased bradykinesia. Experimental
Parkinson's Disease and inhibition of the brain-derived neurotrophic factor caused cellular changes in
the liver, kidney, and intestine indicating oxidative stress-induced degeneration. It was revealed that
hydrogen sulfide protects the histological structure especially in the liver and intestinal tissue and
supports the process by increasing the antioxidant capacity in the liver and decreasing the oxidant
capacity in the intestine.

Conclusion: Brain-derived neurotrophic factor and hydrogen sulfide have different but generally
protective effects on oxidative stress in peripheral organs due to Parkinson's disease.

Keywords: Brain derived neurotrophic factor, hydrogen sulfide, oxidative stress, Parkinson's disease,
peripheral organs.

oz

Amacg: Noérodejeneratif bir hastalik olan Parkinson hastaliginin beyinde oldugu gibi periferik
organlarda da olumsuz sonuglar vardir. Bu g¢alismada farelerde olusturulan Parkinson hastali§i
modelinde beyin kaynakli nérotrofik faktér ve hidrojen siilfitin karaciger, bébrek, mide ve bagirsak
tizerindeki etkilerinin aragtirilmasi amaclanmaktadir.
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Gereg¢ ve Yéntem: Parkinson hastaligi modelinin basarisini ve beyin kaynakli nérotrofik faktér ile
hidrojen stilfitin bu model lizerindeki etkilerini degerlendirmek igin tiim gruplardaki hayvanlar motor
davranig testlerine tabi tutuldu. Periferik organlardaki oksidatif stres, biyokimyasal olarak toplam
oksidan ve toplam antioksidan seviyeleri 6lgilerek belirlendi. Ayrica histolojik olarak doku hasari ve
hiicresel dejenerasyon bakimindan degerlendirildi.

Bulgular: Motor davranis testlerine gbére hidrojen silfitin Parkinson hastaligina karsi motor
performansi ve koordinasyonu arttirdigi, bradikineziyi azalttigi ortaya c¢ikti. Deneysel Parkinson
hastaligi ve beyin kaynakli nérotrofik faktériin inhibisyonu, karaciger, bébrek ve bagirsakta oksidatif
stresin neden oldugu dejenerasyona isaret eden hiicresel degisikliklere neden oldu. Hidrojen siilfitin
Ozellikle karaciger ve bagirsak dokusunda histolojik yapiyr korudugu ve karacigerde antioksidan
kapasiteyi artirarak, bagirsakta ise oksidan kapasiteyi azaltarak siireci destekledigi ortaya cikti.
Sonug: Beyin kaynakli nérotrofik faktoér ve hidrojen siilfitin, Parkinson hastaligina bagli olarak periferik
organlarda meydana gelen oksidatif stres lizerinde, farkli ancak genel olarak koruyucu etkileri vardir.

Anahtar Sézciikler: Beyin kaynakli nérotrofik faktér, hidrojen siilfit, oksidatif stres, Parkinson

hastaligi, periferik organlar.

INTRODUCTION

Parkinson's disease (PD) is the second most
common progressive neurodegenerative disorder
that generally affects older adults. It results from
the pathophysiological loss of dopaminergic
neurons in the substantia nigra (SN) and the
formation of neuronal Lewy bodies (1). Although
genetic and environmental influences leading to
mitochondrial dysfunction, oxidative stress,
neuroinflammation and changes in
neurotransmitter receptors appear to be possible
triggers in PD, information on the onset of the
disease is still limited (2, 3).

Oxidative stress, mitochondrial dysfunction, or
reactive oxygen species (ROS) play a role in
neuronal death. 1-Methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) destroys
dopaminergic neurons in the SN by causing
oxidative stress and is extensively used to create
establish animal models of PD (4). Increasing
evidence shows that PD does not only affect the
central nervous system (CNS), but is also a
systemic disease that affects peripheral organs
too (5-7). Although medical pharmacological
treatments and surgical interventions are being
made, definitive treatments to modify PD are still
lacking.

Brain-derived neurotrophic  factor (BDNF),
member of the neurotrophins, supports the
function of the CNS. By binding to its receptor,
tyrosine kinase receptor-B (TrkB), BDNF affects
majority of physiological cell functions. The
important role of the BDNF-TrkB pathway in the
disruption of motor and cognitive abilities in PD
has been demonstrated by experiments on
animal models in which BDNF levels are reduced
due to genetic modification (8). Despite the fact
that BDNF and TrkB proteins are found in many
tissues, including the CNS as well as liver (9),
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kidney (10), pancreas (9), gastrointestinal organs
(11-13), skeletal muscle (9) and adipose tissue
(9), their metabolic functions in peripheral organs
are still not fully understood.

Hydrogen sulfide (H,S) is a gaseous signal
molecule produced endogenously from L-
cysteine in various tissues (14), it exerts
vasodilator, antioxidant, antiapoptotic and anti-
inflammatory effects in the brain and peripheral
organs and is a signaling molecule,
neuromodulator and cytoprotectant (15-17). In
studies, it has been observed that H,S donors
are protective and provide therapeutic benefit in
animals with experimental PD models (18, 19).
Although PD mainly affects the CNS, studies
show that deterioration also occurs in peripheral
organs in this process. Protection of peripheral
organs may be effective in both slowing down the
course of the disease and reducing the
symptoms experienced.

MATERIALS and METHODS
Experimental Design

Experimental procedures in animals were
performed in accordance with the Laboratory
Animal Care and Use Guidelines and were
approved by the Experimental Animals Local
Ethics Committee, Giresun University (approval
date: 16/12/2022, number: 2022/1). Forty-two
adult C57BL/6 male mice (four-five months old,
25-30 g) were evenly and randomly divided into
six groups as control, K252a, PD, PD+K252a,
PD+NaHS and PD+NaHS+K252a, after seven
days of adaptation period in the experimental
environment (21+2°C constant temperature and
40-60% humidity, 12-hour day/night cycle,
feeding in separate cages).
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Drug Administration

Mice in the control group were injected with
distilled water for the duration of the experiment
(30 days). K252a (50 pug/kg) (BioVision,
Waltham, USA), a TrkB receptor antagonist, was
given to the K252a group for 14 days, starting
from the 16th day of the experimental program
(20). In the PD group, an experimental PD model
was created as a result of consecutive injections
of MPTP (4x20 mg/kg) administered at two-hour
intervals on the 23rd day (20). K252a was
applied to the PD+K252a group for 14 days,
starting from the 16th day of the experimental
program, and an experimental PD model was
created by applying MPTP every 2 hours on the
23rd day. Sodium hydrosulphite (NaHS, 5.6
mg/kg/day) (Merck, Istanbul, Turkey) was given
to the PD+NaHS group as a H,S donor for 30
days (21), and an experimental PD model was
created on the 23rd day with consecutive MPTP
injections. Finally, NaHS injection was applied to
the PD+NaHS+K252a group throughout the
experimental period, K252a injection was applied
from the 16th day for 14 days, and MPTP
injections were administered on the 23rd day. All
injections were performed intraperitoneally.

Motor Behavior Tests

To assess the achievement of the PD model and
the effects of BDNF and H,S on this model,
animals in all groups were subjected to motor
behavior tests on day 30 of the experimental
program. The tests were repeated three times for
all mice in the groups and the results obtained
were arithmetically averaged. Balance beam test
was applied to evaluate the motor performance
and coordination. Time taken for the subjects to
move 55 cm on a six mm diameter rod at a height
of 10 cm from the ground was recorded. Mice
were accustomed to the rod with three trials at
five-minute intervals prior to the test (20). To
reflect bradykinesia in the PD model the pole test
was applied. A wooden pole with a rough surface
of 1.5 cm diameter and 55 cm in height was
placed vertically at the bottom of the cage. The
time of turning upside down and descending to
the cage floor of the mice placed on the pole with
their heads up were recorded. Mice were
accustomed to the pole with three trials at 30
second intervals prior to the test (20).

Tissue Removal

At the end of the experimental period, mice in all
groups were sacrificed under anesthesia with
ketamine (80 mg/kg, i.p.) and xylazine (16 mg/kg,
i.p.) diluted in saline. Half of the excised liver,
kidney, stomach and intestinal tissues were taken
into 10% neutral formalin for histological
examinations, while the other half was frozen at -
80°C for biochemical analyses.
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Histological Analyses

Tissues were embedded in paraffin after routine
histological procedures, and then five um thick
sections were taken. The sections were
examined under a light microscope after staining
with  Hematoxylin-Eosin  (H-E) and scored
between 1-3, in terms of tissue damage and
cellular degeneration (depending on the
presence of hypertrophic or shrunken cells,
whether the cell borders are clear or not, and
whether there is increased eosinophilia,
cytoplasmic vacuolization and pyknotic nuclei in
the cells, 1: low, 2: moderate, 3: severe).

Biochemical Analyses

Tissues were homogenized and total antioxidant
and total oxidant status (TAS and TOS) were
measured with commercially available kits (Rel
Assay, Disseldorf, Germany). Results are given
as mmol Trolox equivalents/L for TAS, and as
micromolar hydrogen peroxide equivalents per
liter (umol H,O, equivalents/L) for TOS.

Statistical Analyses

GraphPad Prism 9.0 program was used for
statistical analysis. All obtained data was
demonstrated as “meantstandard deviation”.
Tukey post hoc test was applied following one-
way analysis of variance (ANOVA). 'P' values
less than 0.05 were considered statistically
significant.

RESULTS
Motor Behavior Tests Results

Mice in the PD (36.88+12.57 sec) and PD+K252a
(39.09+18.52 sec) groups had longer time to
cross the distance in the balance beam test than
the control group (8.25£1.00 sec). This time
decreased in the PD+NaHS (14.521+4.49 sec)
and PD+NaHS+K252a (16,81+6,00 sn) groups,
approaching the values of the control group.
There was no statistically significant difference
between the PD+NaHS and PD+NaHS+K252a
groups (Figure-1A). Mice treated with MPTP
exhibited a longer time to turn upside down
(25.48+7.79 sec) and to descend (14.54+7.20
sec), than the control group (4.47+1.50 sec turn
upside-down and 4.62+0.93 sec ground descent)
in the pole test (Figure-1B and 1C). The time to
turn upside down in the PD+NaHS group
(10.8842.88 sec) was diminished by NaHS
treatment when compared to the PD group. No
such improvement in head-downturn time was
observed in the PD+NaHS+K252a group
(25.71£12.98 sec) (Figure-1B). Although there
was a decrease regarding the time to descend to
the ground in the the PD+NaHS group
(11.574£2.07 sec), it was not statistically different
from the PD group. The value was similar in the
PD+NaHS+K252a group (13.38+2.16 sec)
(Figure-1C).
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C) results applied to control and
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Histological Analyses Results

The liver tissue’s histological structure in the
K252a group (0.42+0.53) was found to be similar
to the control group (0.28+0.48). It was noticed
that the typical polygonal shapes of the
hepatocytes were distorted, they became
hypertrophic, and the cell borders were less clear
and the sinusoids narrowed in the PD
(1.71£0.48) and PD+K252a (2.00+0.57) groups,
compared to the control group. Additionally,
increased eosinophilia was observed in these
groups. The histological structure in the
PD+NaHS group (1.00+0.57) was closer to the
control group. In the PD+NaHS+K252a group
(1.57+0.53), the histological structure was found
to be similar to the PD and PD+K252a groups
(Figure-2A-F and Figure-6A). The histological
structure of kidney sections of K252a
(0.71£0.48), PD (0.85+0.69) and PD+NaHS
(0.57+0.53) groups were similar to the control
group (0.42+0.53). It was noticed that some
tubular cells became hypertrophic and cell
borders were less clear and tubule lumens
narrowed in PD+K252a (1.4210.53) and
PD+NaHS+K252a (1.85+0.69) groups (Figure-
3A-F and Figure-6B). Additionally, slightly
increased eosinophilia was observed in these
groups. No significant difference was observed
between the groups in terms of tissue damage
and cellular degeneration in the corpus of the
stomach tissues. (Figure-4A-F and Figure-6C). It
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was noticed that some intestinal villus cells in
duodenum became hypertrophic and there was in
places cytoplasmic vacuolization in the

PD+K252a group (1.57+0.78) than the control
group (0.28+0.48). General histological structure
of K252a (0.28+0.48), PD (0.42+0.53), PD+NaHS
(0.57+0.53) and PD+NaHS+K252a (0.57+0.53)
groups were similar to the control group (Figure-
5A-F and Figure-6D).
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Figure-2. Liver, H-E staining, 40 x magpnification. (A)
Control group, (B) K252a group, (C) PD
group, (D) PD+K252a group, (E) PD+NaHS
group, (F) PD+NaHS+K252a group. Arrows

indicate degenerated hepatocytes.
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Figure-3. Kidney, H-E staining, 40 x magnification. (A)
Control group, (B) K252a group, (C) PD
group, (D) PD+K252a group, (E) PD+NaHS
group, (F) PD+NaHS+K252a group. Arrows
indicate degenerated renal tubules.

Figure-4. S
(A) Control group, (B) K252a group, (C) PD
group, (D) PD+K252a group, (E) PD+NaHS
group, (F) PD+NaHS+K252a group.
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Intestin 40 x magnification.
(A) Control group, (B) K252a group, (C) PD
group, (D) PD+K252a group, (E) PD+NaHS
group, (F) PD+NaHS+K252a group. Arrows
indicate degenerated intestinal villus cells.
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Figure-6. Histological scoring graph for tissue damage
and cellular degeneration. (A) Liver
(difference from control *p<0.0001, K252a
#p<0.01, ##p<0.001, PD+K252a €p<0.01),
(B) Kidney (difference from control *p<0.05,
**p<0.001, K252a #p<0.01, PD ¢p<0.05,
PD+NaHS 1p<0.01), (C) Stomach, (D)
Intestine (difference from control *p< 0.01,
K252a #p<0.01, PD ¢p<0.01, PD+K252a
€p<0.05).
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Biochemical Analyses Results

The liver TAS levels were significantly lower in
the PD (0.08£0.09 mmol/L) and PD+K252a
(0.12£0.05 mmol/L) groups compared to the
control group (0.42+0.11 mmol/L). Sodium
hydrosulfite administration alone brought liver
TAS levels closer to control in animals with
Parkinson's (0.32+0.06 mmol/L), while co-
administration of NaHS and K252a (0.22+0.04
mmol/L) significantly prevented the reduction of
TAS levels. It was found that liver TOS values in
MPTP-treated mice (3.69+0.94 pmol/L) were
similar to control (2.75+£0.75 pmol/L) and K252a
(2.94+1.44 pmol/L) groups. However, TOS level
was significantly higher in the PD+K252a group
(6.741£0.40 pmol/L). Application of NaHS to PD
(3.69+0.94) and PD+K252a (5.53+0.23 pmol/L)
groups did not cause a significant reduction in
TOS levels (Figure-7).

Renal TAS results did not differ significantly
among the groups. TOS values were similar in
the control (4.72+0.36 ymol/L), K252a (4.50+0.38
umol/L), PD (4.4241.52 pmol/L) and PD+NaHS
(4.92+0.73 pmol/L) groups. On the other hand,
administration of TrkB receptor antagonist to
Parkinson's mice significantly increased renal
TOS levels (6.26+0.61 pmol/L). Co-administration
of NaHS and K252a in animals with PD
(6.77+0.47 pymol/L) did not significantly alter TOS
levels (Figure-8).

Gastric TAS results did not differ significantly
among the groups. It was found that gastric TOS
levels in the experimental groups administered
MPTP  neurotoxin  (1.65+0.35, 1.72+0.10,
1.70+0.23 and 1.7440.17 pmol/L, respectively)
were significantly increased compared to the
control group (1.01+£0.27 pmol/L). In these
groups, administration of K252a and NaHS did
not further affect gastric TOS values (Figure-9).

Intestinal TAS values were observed to be
significantly lower in all experimental groups
compared to the control group. The decrease in
antioxidant level was greatest in the PD+K252a
group (1.33£0.20 mmol/L). Total oxidant status
levels in K252a (0.86+0.13 pmol/L) and PD
(0.991£0.06 pmol/L) groups were similar to the
control group (0.80+0.15 ymol/L). Administration
of TrkB receptor antagonist to mice with PD
(1.74+0.45 pmol/L) significantly increased TOS
level in intestinal tissue compared to control
group, while the administration of NaHS
(0.66+0.14 pmol/L) statistically decreased
intestinal TOS level. However, it was determined
that the application of NaHS in the PD group
(0.861£0.27 pmol/L) did not affect the result
compared to the PD group (Figure-10).
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DISCUSSION

Based on the results of our previous study in
which we examined the effects of H,S on nerve
damage in PD, and the role of the BDNF-TrkB
pathway, we investigated the BDNF-related
effects of H,S on liver, kidney, stomach and
intestinal tissues using different methods.

C57BL/6 mice that we used in our study are more
sensitive than other rodents to the systemically
administered MPTP neurotoxin, which causes PD
by selectively destroying dopaminergic neurons
in the SN region of the brain (22, 23). Consistent
with the literature (20, 24), the presence of
bradykinesia and poor motor performance and
coordination observed in motor behavior tests in
mice in the PD group demonstrated that the PD
model was successfully established. Treatment
with NaHS increased the success in motor
behavior tests, this result proves that H,S
prevents deterioration in motor skills.

Endogenous production of H,S is mediated
primarily by cystathione B-synthase, cystathione
y-lyase, and 3 mercaptopyruvate
sulfurtransferase. These enzymes are widely
expressed in liver and kidney tissues and
regulate hepatic and renal functions (25, 26).
Long-term treatment with NaHS has been shown
to prevent ROS generation and kidney damage
through inhibition of apoptosis and inflammation.
Therefore, it has been suggested that NaHS can
be considered as a complementary therapeutic
agent in protecting against kidney damage (27).
In our study, the presence of oxidative stress in
the liver tissue of mice with PD was
demonstrated by a significant decrease in TAS
level, a slight increase in TOS level, and
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histologically cellular degeneration signs. It has
been concluded that H,S can have an effect by
increasing the basal antioxidant capacity in the
liver, since a one-month NaHS administration
reduced cellular degeneration, eliminated the
decrease in TAS, but did not cause a significant
change in TOS level. Because the hepatic TAS
and TOS levels were not affected when K252a
was given alone, it was realised that endogenous
BDNF did not have a significant effect on hepatic
oxidative stress in basal conditions. However, the
presence of oxidative stress signs in the
PD+K252a group and while the TAS value in this
group was not different from the PD group, the
high TOS value suggested that endogenous
BDNF may also be protective against hepatic
oxidative stress under stress/damage situations.
The fact that there was no statistical difference
between the PD+K252a and the
PD+NaHS+K252a groups in terms of histological
evaluation and oxidative stress, was interpreted
as no significant protective effect of H,S for the
liver in these conditions.

In kidney tissue, different from other experimental
groups, the presence of cellular degeneration
and significantly increased TOS levels were
found in the PD+K252a group compared to the
control group. This result, similar to the one
recorded in the liver, suggested that endogenous
BDNF may be protective against renal oxidative
stress, especially under stress conditions such as
MPTP, although not in basal conditions. The fact
that the TOS level in the PD+NaHS+K252a group
was not different from the PD+K252a group
demonstrated that H,S was not protective in the
kidney. In the PD+NaHS group neither oxidative
stress nor histological structure was different
from the control or PD group. Contrary to
literature findings showing that H,S is protective
in gentamicin-induced kidney injury (27), it does
not seem to have any effect on oxidative stress
or tissue morphology in the kidneys of subjects
with PD. This may be due to the fact that the
cellular responses given in different injury models
are not the same. 1-Methyl-4-phenyl-1,2,3,6-
tetrahydropyridine administration may have
caused a downregulation or inhibition of cellular
pathways that mediate the action of H,S in
kidney tissue.

As a result of clinical and experimental studies, it
has been understood that H,S can show mostly
proinfammatory, but also anti-inflammatory
effects on the intestinal mucosa. It has been
stated that endogenously produced H,S is a
prosecretory neuromodulator and a relaxing
agent for intestinal contractility (28). As a result of
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our research, it was determined that MPTP,
K252a and NaHS did not cause any histological
difference in the stomach, and the administration
of MPTP and K252a separately or together did
not change TAS, but increased TOS in groups
with a PD model. There was no evidence that
NaHS was protective in the stomach. Intestinal
tissue differed from other peripheral tissues we
studied in terms of its sensitivity to both
endogenous BDNF and exogenous H,S. The
decrease in TAS in the group given K252a alone,
shows that endogenous BDNF is effective in this
tissue even under basal conditions and exhibit a
contribution to basal antioxidant defense.
Compared to PD and K252a groups TAS level
was lower and TOS level was higher in
PD+K252a group. There was also cellular
degeneration in this group. These results show
that BDNF plays a protective role against
oxidative stress in the intestine in both basal and
PD conditions and becomes more susceptible to
damage when its effect is inhibited. Exogenous
H,S seems to have no effect in PD-induced
subjects, as oxidative stress and histological
structure in the PD+NaHS group were not
different from the control or PD group. However,
the fact that the oxidative stress in the
PD+NaHS+K252a group was significantly lower
compared to the PD+K252a group was
interpreted as that H,S was protective for the
intestinal tissue in these conditions and TrkB
receptors had no role in this protective effect.

CONCLUSION

This study, in which we revealed for the first time
using biochemical and histological data how
peripheral organs are affected in the acute PD
model and the protective role of BDNF and H,S
in this process against oxidative stress, sheds
light on our better understanding of PD from
different aspects. Experimental model of
Parkinson's induced by MPTP and inhibition of
the BDNF-TrkB pathway caused cellular changes
in the liver, kidney, and intestine indicating
oxidative stress-induced degeneration.
Endogenous BDNF was found to be protective
against oxidative stress in liver, kidney, and
intestine. It was revealed that NaHS protects the
histological structure especially in liver and
intestinal tissue and supports the process by
increasing the antioxidant capacity in the liver
and decreasing the oxidant capacity in the
intestine. It was observed that the stomach was
not affected by these agents.
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ABSTRACT

Aim: To examine the changes in the retinal nerve fiber layer (RNFL) with Spectral-Domain Optical
Coherence Tomography (SD-OCT) in individuals diagnosed with Chronic Obstructive Pulmonary
Disease (COPD), according to Global Initiative For Chronic Obstructive Lung Disease (GOLD).
Materials and Methods: The study consisted of people 18 years or older, including 76 patients with
COPD and 80 healthy control groups. Patients with COPD have been examined in four groups A, B, C
and D, according to GOLD. RNFL thickness was examined through Optic Nerve Head (ONH) centered
in four quadrants; superior, inferior, temporal, and nasal.

Results: In the Optic Nerve Head-centered peripapillary area, the RNFL thickness was observed to be
thinner than control group in the inferior quadrant in GOLD B, GOLD C, and GOLD D groups
compared to the control group (p=0.002). In the temporal quadrant, GOLD A and GOLD C groups
were the thickest (p=0.001).

Conclusion: The patients with COPD included in our study were divided into groups by evaluating
them according to the updated GOLD criteria and we think that this aspect has contribution to the
literature. It has been observed that COPD causes changes in the RNFL, especially in its later stages.
It would be appropriate to consult in terms of eye diseases for the evaluation of retinal functions in
COPD patients.

Keywords: Morphometry, chronic obstructive pulmoner disease, Spectral-Domain Optical Coherence
Tomography, retinal nerve fiber layer.

NOTE: The study has been presented at the “Il. International Battalgazi Scientific Studies Congress” between
March 15-17, 2019.
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Gerec ve Yontem: Calismaya 18 yas ve (sti 76 KOAH'li, 80 saglikli birey dahil edilmigtir. KOAH'l
hastalar GOLD’a gére tani konularak A, B, C ve D olmak lizere dért grupta incelenmigtir. RSLT
kalinliklari optik sinir bagi (OSB) merkezli superior, inferior, temporal ve nazal olmak lizere dért
kadranda incelenmisgtir.

Bulgular: OSB merkezli peripapillar alanda RSLT kalinliginin; inferior kadranda GOLD B, GOLD C ve
GOLD D gruplarinda kontrol grubuna gére daha ince (p=0.002), temporal kadranda ise GOLD A ve
GOLD C gruplarinda en kalin oldugu tesbit edilmstir (p=0.001).

Sonuglar: Calismamiza déhil edilen KOAH’lI hastalar giincellenen GOLD kriterlerine gére
degerlendirilerek gruplara ayrilmistir ve bu ybniyle literatiire zenginlik katmis oldugunu
diistinmekteyiz. KOAH'in ézellikle ilerleyen evrelerinde RSLT'nda degigikliklere yol actigi gorilmustdr.
KOAH’lilarin retinal fonksiyonlarinin degerlendirilmesi icin gbz hastaliklari agisindan konsiilte edilmesi
uygun olacaktir.

Anahtar Sézciikler: Morfometri, kronik obstruktif akciger hastaligi, Spektral Domain-Optik Koherans

Tomografi, retina sinir lifi tabakas:.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD)
is a disease condition caused by the body's
abnormal inflammatory response to small
particles or certain gases that can damage the
airways, leading to progressive airway narrowing
and irreversible airflow limitation ().
Inflammation in COPD is usually caused by
exposure to harmful substances such as
cigarette smoke. These inhaled irritants cause
vascular endothelial cells and circulating
leukocytes to become active. Platelets and
leukocytes released by the bone marrow initiate

the release of C-reactive protein (CRP,
interleukins  and  fibrinogen) and thus
inflammation. In addition to triggering the

production of inflammatory mediators, they also
cause tissue damage (2).

Retinal nerve fiber layer (RNFL) and choroid
layers are complex microvascular systems that
can be easily affected by systemic diseases such
as COPD (3). It has been proven by studies that
COPD also causes a decrease in RNFL and
ganglion cell layer (GCL) thickness (4). There are
studies showing that endothelin-1 (ET-1), a
vasoconstrictor that causes systemic vascular
effects due to oxidative stress, is increased in
both plasma and urine of patients with COPD (5).
It has been found that high resistance is seen in
many orbital arteries due to the increase in ET-1
enzymes in COPD (6). Such disturbances in
hemodynamic blood circulation in the fundus lead
to decreased perfusion of the optic nerve head
(ONH) and loss of ganglion cells in the retina (7).
Normal choroidal vasculature is necessary for the
retina to function. Decreased thickness of the
choroidal layer or loss of vascular structures also
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cause damage in photoreceptors (4). High-
resolution spectral domain optical coherence
tomography (SD-OCT), which provides
noninvasive visualization of the retrobulbar
hemodynamics of COPD and its clinical effects
on retinal layers, is an indispensable imaging
method used in clinics (8).

It should be kept in mind that all structures in the
eye may be affected in hypoxia and systemic
inflammation occurring in COPD (9). There have
been several studies showing a reduction in
RNFL thickness in COPD, but controversial
results have been obtained. As far as we know,
there are a limited number of studies examining
COPD in four stages according to the Global
Initiative for Chronic Obstructive Lung Disease
(GOLD) and evaluating RNFL with SD-OCT. In
this study, we aimed to reveal the possible
effects of the disease on RNFL by dividing COPD
into four groups according to GOLD and
examining the thickness of the RNLF with SD-
OCT.

MATERIALS and METHODS

Participants were asked to sign a volunteer form
indicating their acceptance of the study. The
study was conducted in accordance with the
Declaration of Helsinki.

Participants and Study Design

Patients diagnosed according to GOLD were
divided into four groups as GOLD A, GOLD B,
GOLD C, and GOLD D, and the total sample
number was calculated as 76, with 19 patients in
each group. Measurements were taken from
both eyes of the patients, and a total of 152 eyes
from the patient group were studied. The control
group was determined as 80 individuals and
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measurements were taken from both eyes,
resulting in a total of 160 eyes included in the
control group.

Spirometry tests

Participants were selected from patients who
came to the chest diseases outpatient clinic for
routine examinations and were diagnosed with
COPD. Routine examinations such as
anamnesis, physical examination findings,
spirometry, pulmonary function tests, number of
symptoms/exacerbations are performed to
patients who come to the chest diseases
outpatient clinic, and their stage of COPD was
determined as GOLD A, GOLD B, GOLD C, and
GOLD D according to GOLD by the physician.
As a result of spirometry measurements, the
grouping of patients according to airflow limitation
is demonstrated in Table-1 (Table-1).
Ophthalmic examination

Patients included in the study were directed to
the ophthalmology clinic and a comprehensive
ophthalmologic examination was performed by
the same ophthalmologist. Assessment of the
anterior segment structures with biomicroscope,
refractive error (RE), axial length (AL), intraocular
pressure best-corrected visual acuity (BCVA),
measurement, and a detailed fundus examination
was performed. We included subjects with AL<24
mm, BCVA28/10, an open angle evident on
gonioscopy, RE=<+3.0 diopters, a cup-to-disc
ratio<0.3 in each eye, cup-to-disc ratio
asymmetry <0.2, intraocular pressure <21 mm
Hg. Cases resulting in no ocular and systemic
disease were eligible for the study. Patients with
ocular pathologies such as macular
degeneration, history of ocular surgery, ocular
hypertension, uveal and ocular inflammation, eye
trauma, amblyopia, optic neuropathy,
cardiovascular diseases and diabetes mellitus
were excluded.

SD-OCT

Retinal images were taken with OCT from
patients approved for the study. In RNFL
thickness examinations, all measurements were
made with SD-OKT (NIDEK RS-3000, Aichi,
Japan) device and Heidelberg Engineering OCT-
Spectral device. During the measurement, the
patient’s head was kept upright and in the same
posture. The best of the measurements are
recorded for analysis, provided that the signal
strength is not less than 7. No medication or
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invasive administration was performed to the
patients for retinal measurements. To measure
peripapillary RNFL thickness, optic disc cube
scan protocol (200 x 200 pixels) images were
recorded in a 6x6mm2 area with optic disc
center. RNFL thickness was examined through
Optic Nerve Head (ONH) centered in four
guadrants; superior, inferior, temporal, and nasal.
Other data obtained from the patients included
oxygen saturation by pulse oximetry, gender,
age, their height in centimeters, their weight in
kilograms and body mass index (BMI)
calculation.

Statistical Analysis

For statistical analysis of the data, IBM SPSS
Statistics for Windows, version 22.0 (IBM Corp,
Armonk, NY, USA) package program was used.
To compare the groups, the Kruskal-Wallis test
and the Conover binary comparison method were
used respectively. These data are summarized
as median, minimum, and maximum values. In
evaluating the level of significance in the
analysis, a P-value equal to and less than 0.05
was considered statistically significant.

RESULTS

The ages of the individuals in the GOLD A group
were found to be significantly younger compared
to other COPD groups (p=0.001). There was no
significant difference between the control group
and the GOLD groups in terms of BMI (p=0.147).
Oxygen saturation was found to be the highest in
the GOLD A and the lowest in the GOLD D group
(p=0.001) (Table-2). 84.2% of the GOLD A group
were male, 15.8% female; 94.7% of the GOLD B
group were male, 5.3% female; 73.7% of the
GOLD C group were male, 26.3% female; 94.7%
of the GOLD D group were male 5.3% of them
were female.

ONH-centered RNFL thickness measurements in
the superior and nasal quadrants were not
different between the GOLD groups and the
control group (p, 0.098 and 0.073, respectively);
in the inferior quadrant, GOLD B, C, and D
groups were thinner than the control group and
there was no difference in GOLD A (p = 0.002);
and in the temporal quadrant, it was observed the
thickest in GOLD A and C groups (p = 0.001)
(Table-3, Figure-1).
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Table-1. Global Initiative For Chronic Obstructive Lung Disease (GOLD) Chronic Obstructive Pulmonary Disease
(COPD) Classification.

Respiratory Function Test Values

copPD COPD Postb hadil
ostbronchadilator .
Stages . ()

g Severity FEV1/FVC FEV 1(% predicted)
GOLD A Mild <0.7 FEV1 =80
GOLD B Moderate <07 50 < FEV1 <80
GOLD C Severe <07 30 <FEV1 <50

FEV1 < 300r< 50
GOLD D Very Severe <0.7

and chronic respiratory failure

Abbreviations: COPD, Chronic Obstructive Pulmonary Disease; GOLD A, Mild Chronic Obstructive Pulmonary Disease; GOLD
B, Moderate Chronic Obstructive Pulmonary Disease; GOLD C, Severe Chronic Obstructive Pulmonary Disease; GOLD D,
Very Severe Chronic Obstructive Pulmonary Disease; FEV1, Volume of air exhaled in one second of forced expiration, FVC,
Forced vital capacity.

Table-2. Demographic properties and oxygen saturation of groups.

, Control GOLD A GOLD B GOLD C GOLD D
Variable p
Group Group Group Group Group
Age (Year)
Means * SD 51.01+£13.03 55.11+13.96 64.37£9.25 63.16+8.81  65.47+8.63 0.001
(Min-Max) (22-85)2 (30-79) 2 (46-81)"° (39-86)" (50-81)" '
BMi(kg/m?)
Means + SD 26.13+3.55 26.32+4.47 24.3742.85  24.47+4.89  23.74+3.98 0.147
(Min-Max) (20-38) (19-36) (20-31) (18-34) (25-16) '
Oxygen
saturation(%)
96.42+1.66 95.84+1.89 92.68+3.46  93.32+2.31  89.37+6.27
Means 2 SD 92-99)2 93-98)° 85-98)° 88-96) "¢ 70-96) ° 0.001
(Min-Max) (92-99) (93-98) (85-98) (88-96) (70-96)

Abbreviations: BMI, Body mass index, GOLD A, Mild Chronic Obstructive Pulmonary Disease; GOLD B, Moderate Chronic
Obstructive Pulmonary Disease; GOLD C, Severe Chronic Obstructive Pulmonary Disease; GOLD D, Very Severe Chronic
Obstructive Pulmonary Disease.( a,b,c: It shows the significant difference (p <0.05) among the means indicated by different
letters (a-b-c) in the same line).

Table-3. Retinal nerve fiber layer thickness measurements of groups in four quadrants from discus nervi optici.

ONH from Conrol GOLD A GOLD B GOLD C GOLD D
RNFL c(um) Group Group Group Group Group P
135 1315 119 - 1275
Superior 125.5 (102 0.098
(28-350) (55-320) (50-330) 404) (45-577)
) 135 141 118.5 132 1295
Inferior ac a b bc bc 0.002
(0-654) = (46-491) (39-185) (77-410) ™ (49-900) ™
71.5 80 68 84 69
Temporal a b ab c a 0.001
(23-631) (47-335) ™ (43-189) * (38-805) (0-527)
80 96.5 84 91.5 84.5
Nasal 0.073
(34-721) (53-276) (30-185) (33-470) (25-875)

Abbreviations: ONH, Optic nerve head; RNFL, Retinal nerve fiber layer; um, micrometer; GOLD A, Mild Chronic Obstructive
Pulmonary Disease; GOLD B, Moderate Chronic Obstructive Pulmonary Disease; GOLD C, Severe Chronic Obstructive
Pulmonary Disease; GOLD D, Very Severe Chronic Obstructive Pulmonary Disease. ( a,b,c: It shows the significant difference
(p <0.05) among the means indicated by different letters (a-b-c) in the same line).
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Figure-1. Retinal nerve fiber layer thickness

measurements in the peripapillary area.

DISCUSSION

COPD is a chronic disease increasing in
prevalence, and causing serious consequences
in physical, mental, and social aspects (10).
Especially in developing countries, COPD and
COPD related deaths are higher in males than in
females (11).

In studies investigating the frequency of COPD
and gender correlation, a male predominance is
reported. Among 62 patients with COPD, 51 were
males and 11 were females in a study performed
by Wegner et al. (12). Postma et al. reported that
81% of the patients were male and 19% were
female (13). When we look at the studies
conducted in Turkey, it has been determined that
COPD is more common in men than in women
(14). Similar to the studies conducted, also in our
study it was observed that COPD was more
common in male individuals in all GOLD groups.
We can explain this situation in the
underdeveloped and developing countries by the
fact that smoking habit and amount of use is
higher in men than in women. In addition to this,
we can say that occupational exposure is higher
in men than women because men work more
than women in places that require more muscle
strength such as mines and factories.

COPD not only affects the lungs but also brings
many systemic disorders such as nutritional
deficiency, malnutrition, skeletal-muscle
dysfunction, cardiovascular, endocrinological,
and neurological effects (10). For this reason,
dietary habits of those diagnosed with COPD
also gain importance. Our results show that there
is no difference between the healthy individuals
and COPD groups in terms of BMI. In the
research by Ozgimen et al. on patients with
COPD, the BMI of the patient group was found
22.90 + 1.75 kg/m?, the control group was found
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2230 += 1.81 kg/m? and demonstrated no
statistically significant difference (4). Our BMI
results were in parallel with the results of
Ozcimen et al.

Over time, COPD may affect all systems in our
body, leading to some changes in metabolism,
some structural disruptions in the respiratory
muscles, and consequently hypoxia and
hypercapnia, decreased ventilation in the alveoli
and thus decreased arterial oxygen saturation
(15). Ozcimen et al. detected that the oxygen
saturation measured by pulse oximetry was
87.00 + 8.70% in COPD patients and 91.21 %
4.35% in the control group. It is suggested that
resulting hypoxia causes ganglion cell death and
decreased RNFL thickness in COPD patients (4).
Also, Pesci et al. obtained partial oxygen
pressure as 70.8 mmHg in COPD patients and
95.5 mmHg in the control group (2). Salepgi et al.
reported oxygen saturation (SaO2) as 92.20 +
3.83% in patients with COPD (16). Ozer et al.
measured the oxygen saturation with pulse
oximetry and found 96.8 + 0.5% in patients with
the l.group mild COPD; 94.1 £+ 1.4% in Il. group
with moderate COPD; 90.0 + 2.7% in Ill. group
with severe COPD and 97.3 + 0.9% in the control
group (6). In our study, oxygen saturation was
highest in the control group and lowest in the
severe GOLD D group, similar to study by Ozer
et al. The results of our study are consistent with
all of these studies, and it is revealed that oxygen
saturation is lower in individuals with COPD
compared to the control group.

It has been proven by studies that COPD causes
a decrease in RNFL and GCL thickness (4). In
our study, RNFL thickness in the peripapillary
area was found to be statistically significantly
thinner in the inferior quadrant in the GOLD B, C
and D groups compared to the control group.
Ghee et al. found that there was no difference
between the GOLD 1 and GOLD 2 groups in the
inferior quadrant with the control group, but there
was a statistically decrease in GOLD 3 and
GOLD 4 (17). Our results are in great agreement
with this study, but in our study, there was a
decrease in the GOLD B as well. Similar to our
results, a study showed that RNFL thickness in
the inferior quadrant was thinner in the COPD
group compared to the healthy individuals. They
suggest that this decrease is due to systemic
inflammation and hypoxia (18). We also think that
there is a decrease in RNFL in the inferior
guadrant due to hypoxia due to the inability to
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provide effective ventilation in COPD. Hypoxia
and inflammation caused by COPD, which is a
chronic systemic disease, lead to the emergence
of certain substances that are indicators of
oxidative stress and may disrupt the balance
between oxidant-antioxidant (19). This causes
the nerves in the axons and the cells in the
ganglia to be destroyed (20). The retina layer,
which has a very fast metabolic activity, naturally
consumes oxygen quite rapidly. In the later
stages of COPD, hypoxemia occurs due to the
effect of the gas exchange unit of the lungs, while
hypercapnia develops due to the effect of
ventilation. We believe that this situation may
lead to impaired metabolism in the retina layer
and a decrease in its thickness. Again, we think
that the higher impact in the inferior quadrant in
the GOLD B, C and D groups may be due to the
higher mean age of these groups compared to
the GOLD A and control groups. In healthy
individuals, endothelial tissue maintains an
important  balance  between  substances
vasoconstrictive effects such as thromboxane,
prostaglandin H, ET-1 originating from the
endothelium and nitric oxide, which is a
vasodilator (21). In particular, nitric oxide and ET-
1 are responsible for maintaining blood flow in
the eye and tone in arterioles (22). In COPD
patients, have shown an increase in serum and
urine ET-1 levels due to endothelial dysfunction
(5,23). Endothelial dysfunction in COPD patients
is thought to be caused by oxidative stress due to
widespread smoking, persistent hypoxia and
circulating inflammatory cytokines (24). It is
widely believed that ET-1 levels in plasma,
especially when persistent hypoxia occurs,
increase blood flow resistance in the arteries of
the eye through vasospasm and affect the retinal
vessels (21,25). This situation suggests that it
causes RNFL thinning. Alim et al. reported that
the inferior quadrant was decreased in the COPD
group compared to the healthy group, but the
difference was not significant (26). Gok et al. did
not find a difference in the inferior quadrant of
COPD patients compared to the healthy group,
and they also stated that there was no difference
between the GOLD groups (27). Turan et al.
stated that they did not detect a statistical
difference in the inferior quadrant in their study in
patients with advanced COPD (28). These results
are similar to the results of the GOLD A group in
our study.

In our results, it was observed that RNFL
thickness in the superior quadrant decreased in
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GOLD A, B, C and D groups compared to the
healthy group, but the difference was not
significant. In Ugurlu et al. studies, a decrease
was detected in the superior quadrant similar to
our findings, however, it was observed that there
was no statistical difference (18). In Alim et al.
study, similar to our results, they stated that the
superior quadrant decreased in the COPD group
compared to the healthy group, however, this
difference was not significant (26). Gok et al.
stated in their study that the superior quadrant
did not change in COPD patients compared to
the healthy group, and at the same time, there
was no statistical difference between the GOLD1,
2 and GOLD 3, 4 groups compared to the healthy
individuals, similar to our findings (27). In a study,
contrary to our results, it was stated that there
was a significant decrease in the superior
qguadrant of the GOLD 1, 2, 3 and 4 groups
compared to the control group (17). In a research
conducted in patients with third and fourth stage
COPD, contrary to our results, it was found that
RNFL thickness was higher in the superior
quadrant when compared to the healthy
individuals (28). When the results of the studies
in the literature are evaluated, the results
regarding the RNFL thickness of individuals
differ. We think that these differences might be
due to the selection of patients examined, the
number of samples, gender ratios, differences in
mean ages, and different measurement methods
used.

In our results, it was found that RNFL thickness
in the nasal quadrant reduced in COPD groups
compared to healthy subjects, but this decrease
was not significant. Similar to our results, a
decrease in the nasal quadrant was detected in
the different studies performed, but it was
determined that there was no statistical
difference (18,26-28). Similar to our study, the
results of Ghee et al. showed that there was no
decrease in GOLD 1 only. They determined that
there was a significant decrease in the nasal
quadrant in the GOLD 2, 3 and 4 groups. They
also stated that there is a strong relationship
between the severity of COPD and RNFL
thickness, and that as the GOLD stage
increases, the increased resistance in the
peripheral airway compromises ocular blood flow
and causes a decrease in RNFL thickness (17).

In our study, it was concluded that RNFL
thickening in the temporal quadrant was
observed in the GOLD A and C groups compared
to the healthy individuals. The difference was
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found to be significant. In the research conducted
by Turan et al. in individuals with third and fourth
stage COPD, it was found that RNFL thickness in
the peripapillary area was higher in the temporal
guadrant compared to healthy individuals (28).
Similar to this study, in the temporal quadrant in
our study, it was determined that there was
thickening in the severe stage GOLD C group
compared to the others. Contrary to our results in
other studies, a decrease was found in the
temporal quadrant, but the difference was not
significant (18, 26, 27). In another study, contrary
to our results, it was determined that there was a
decrease in all four GOLD groups compared to
the healthy group (17). Studies in the literature it
has been suggested that migraine attacks and
changes in retinal or ONH microcirculation may
cause hypoperfusion in migraine patients (29,30).
Likewise, if COPD is not controlled, it causes
many complications such as pulmonary
insufficiency, tricuspid insufficiency, secondary
pulmonary hypertension, respiratory insufficiency,
cyanosis, lung cancer, and hypoxemia (4).We
believe that these complications may lead to
decrease in RNFL thickness and visual
impairments in the long term by causing
hypoperfusion in the retinal layer.

The limited sample size and the fact that the
majority of the participants were male individuals
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ABSTRACT

Aim: Prediction of severity of COVID 19 infection in pregnant population is very important to
management. The aim of this study was to investigate the relationship between COVID 19 infection
severity and routine hematologic/biochemical laboratory tests.

Materials and Methods: In this retrospective study the hematologic parameters of pregnant women
with COVID 19 were investigated. The patients were allocated into 5 subgroups as asymptomatic,
mild, moderate, severe and critical. Presenting symptoms were identified. Laboratory test results
detected at the first admission were compared between groups.

Results: A total of 343 patients were included in the study. The most common symptoms were cough
(n=74, %21.6) and fatigue (n=46, %13.4). Statistically significant differences observed at following
parameters. The mean Hb level was lower (p=0.001) and WBC, neutrophil, AST, ALT, GGT, LDH,
direct bilirubin and total bilirubin levels were higher in critical group (p=, 0.005, 0.001, 0.000, 0.015,
0.000, 0.000, 0.000, 0.007 respectively). The mean lymphocyte and monocytes levels in the severe
group were lower (p=0.000, 0.01, respectively). Furthermore, the mean eosinophil levels in the
asymptomatic group was higher (p=0.002).

Conclusion: There is a relationship between changes in routine laboratory examinations performed in
clinical practice and the severity of COVID 19 disease. Monitoring of these tests may provide guidance
for the prediction of the severity of the COVID 19 infection among pregnant women.

Keywords: Complete blood count, COVID 19, laboratory, pregnancy, symptom.

0z
Amag: Gebe poplilasyonda COVID 19 enfeksiyonunun giddetinin éngbriilmesi, ydnetim igcin ¢ok

6nemlidir. Bu c¢alismanin amaci, COVID 19 enfeksiyon giddeti ile rutin hematolojik/biyokimyasal
laboratuvar testleri arasindaki iligkiyi aragtirmaktir.
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Gereg ve Yontem: Bu retrospektif calismada COVID 19'lu gebe kadinlarin hematolojik parametreleri
arastirildi. Hastalar asemptomatik, hafif, orta, siddetli ve kritik olarak 5 alt gruba ayrildi. Basvuru
semptomlari tespit edildi. ilk basvuruda tespit edilen laboratuvar test sonuglari ve gruplar arasinda
karsilagtirildi.

Bulgular: Calismaya toplam 343 hasta dahil edildi. En sik gériilen semptomlar ékstiriik (n=74, %21.6)
ve halsizlik (n=46, %13.4) idi. Asagidaki parametrelerde istatistiksel olarak anlamli farkliliklar gézlendi.
Kritik grupta ortalama Hb dlizeyi daha diigiik (p=0,001), WBC, nétrofil, AST, ALT, GGT, LDH, direkt
bilirubin ve total bilirubin diizeyleri daha yiiksekti (p= 0,005, 0,001, 0,000, 0,015, 0,000, 0,000, 0.000,
0.007). Siddetli grupta ortalama lenfosit ve monosit seviyeleri daha dlislktii (sirasiyla p=0.000, 0.01).
Ayrica asemptomatik grupta ortalama eozinofil dlizeyleri daha yliksekti (p=0,002).

Sonug: Klinik pratikte bakilan rutin tetkiklerdeki degisimlerle COVID 19 hastaliginin giddeti arasinda
iliski vardir. Bu testlerin izlenmesi, hamile kadinlar arasinda COVID 19 enfeksiyonunun ciddiyetinin

tahmin edilmesi igin rehberlik saglayabilir.

Anahtar Sézciikler: Tam kan sayimi, COVID 19, laboratuvar, gebelik, semptom.

INTRODUCTION

COVID 19 infection, which emerged in December
2019 and spread all over the world, still maintains
its importance as a serious health problem. By
March 2023, there were approximately
761402282 proven cases and 6887000 million
deaths (1). The emergence of new variants
increases the severity of the pandemic and poses
management challenges for clinicians.

Studies examining the effects of COVID 19
infection in the pregnant population have yielded
very alarming results. Poor obstetric outcomes
are observed in pregnant women infected with
COVID 19 (2, 3). These data show that COVID
19 infection poses a serious risk for both the
fetus and the pregnant women. Pregnancy also
seems like as a risk factor for developing more
serious disease of COVID 19 infection (4).

Determining the severity of COVID 19 infection in
the pregnant population is of great importance for
the management of its follow-up and treatment.
Detection of biomarkers that can be used to
predict the prognosis and disease severity of
pregnant women can improve disease prognosis
by early intervention. For this purpose,
determining the relationship between the
changes in routine laboratory tests and the
severity of infection may facilitate the
management of these patients.

The aim of this study was to investigate the
symptoms detected at the first admission in
pregnant women infected with COVID 19 and
their correlation with the severity of the disease
and routine hematologic tests.

MATERIALS and METHODS

This retrospective study was conducted on the
files of pregnant patients who were admitted or
hospitalized due to COVID-19 between March
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2020 and March 2022. The pregnhant women
admitted to hospital with any reason and
diagnosed as Covid-19 by real-time reverse
transcription-polymerase chain reaction (rRT-
PCR) were included in the study. Informed
consent was taken from patients. The patients
included in the study were divided into 5 groups
according to the diagnostic criteria of the COVID
Guidelines published and updated by the Ministry
of Health of the Republic of Turkey (5).

1. Asymptomatic

2. Mild clinical findings

3. Moderate; fever, respiratory symptoms, and
radiological signs of pneumonia.

4. Severe; shortness of breath, respiratory rate
(RR) =30/min, oxygen saturation <93% and
resting <93% (Pa0O2/Fi02) <300 mm Hg

5. Critical cases; Patients with respiratory failure
requiring mechanical ventilation, shock or organ
failure

The first values at the time of admission or
hospitalization of the maternal age, gravida,
parity, gestational age, symptoms , complete
blood count, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), gamma glutamyl
transferase (GGT) ), blood urea nitrogen (BUN),
creatinine (Crea), alkaline phosphatase (ALP),
lactate dehydrogenase (LDH), direct and total
bilirubin levels were recorded and analyzed.
Inclusion criteria

Presence of a live, intrauterine pregnancy
confirmed by ultrasound combined with Covid-19
infection confirmed by Covid-19 RT-PCR test

Exclusion criteria

Patients with known renal pathology, immune
suppression, liver disease, diabetes mellitus,
autoimmune disease, and hematological disease.

Statistical method:
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Statistical Package for Social Sciences (SPSS
version 22.0) program was used for statistical
analysis. While evaluating study data, descriptive
statistical parameters (Mean, Standard Deviation,
Median, Frequency, Ratio, Minimum, and
Maximum) recorded. Kruskal Wallis test was
used to compare the differences between groups.
Kolmogorov Smirnov test was used to determine
whether the data showed normal distribution or
not. Significance was evaluated at p<0.05 levels.
Our study was reviewed according to the
"Helsinki Declaration" and "Good clinical practice
guideline" and was prepared "duly" according to
the guideline.

Ethical approval was obtained from the ethics
committee of Recep Tayyip Erdogan University
for the study (Decision No: 2023/10).

Table-1. Demographic data of the patients.

RESULTS

A total of 343 patients were included in the study.
The mean age, gravida, parity and gestational
age at the time of diagnosis of COVID 19 of the
patients were determined as 29.9115.18/year,
2.41+1.46, 1.0541.27 and 195.4176.48/day,
respectively. Demographic data of the patients
and their clinical group allocations are shown in
Table-1.

The most common complaint of the patients was
cough (n=74, 21.6%). 80 (23.3%) of these
patients were asymptomatic and 46 (8.2%) were
admitted with complaints of fatigue. The
distribution of the complaints of the patients is
shown in Table-2.

Parameter Mean+SD
Age 29.9145.18
Gravida 2.41+1.46
Parity 1.05+1.27
Pregnancy day 195.4176.48
Disease Severity Group n (%)
Asymptomatic 120 (3498)
Mild 118(34.4)
Moderate 51(14.9)
Severe 45(13.1)
Critical 9(2.6)
Total 343(100)

Table-2. Complaints of the patients at first admission.

Symptom Number of individuals (n) Percentages (%)
Asymptomatic 80 23.3
Cough 74 21.6
Dyspnea 27 7.9
Myalgia 16 4.7
Fatigue 46 134
Fever 23 6.7
Obstetric complaints 40 11.6
Chest Pain 0.3
Sore throat 0.6
Headache 15 4.4
Runny Nose 12 3.5
Stomachache 15
Loss of smell and taste 2 0.6
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Table-3. Comparison of hematologic parameters according to disease severity (SD: Standard Deviation).

MeantSD AsymptomatictSD  MildxSD ModeratexSD  SeverexSD CriticalSD p

Hb (g/dI) 11.771.4 12.08+1.34 11.76+1.24 11.63%1.15 11.49+1.78 9.93+1.83* 0.001
MCHC (g/dl) 33.59+1.35 33.59+1.77 33.54+1.11 33.59+0.92 33.78+0.9 33.28+1.77 0.329
MCV (fl) 88.7316.2 88.9146.59 88.7816.5 87.23+5.47 90.1+4.9 87.3745.45 0.121
WBC (10%/uL) 8.23+3.24 8.4412.48 7.75£3.14 7.4+2.58 8.85+3.7 13.36+7.48* 0.005
Neutrophil (10%uL)  6.28+3.06 6.18+2.26 5.86+2.85 5.45+2.28 7.44+3.57 11.727.41* 0.001
Lymphocyte (10%uL) 1.71£2.36 2.21+3.3 1.56+1.47 1.61+£2.43 0.98+0.3* 1.18+0.54 0.000
Monocytes (10%uL)  0.493:0.411  0.557+0.623 0.462+0.201  0.521+0.255  0.388%0.218* 0.39+0.175 0.01

Eosinophil (10%uL)  0.101%0.285  0.129+0.33* 0.071+0.093  0.075+0.186  0.153+0.598  0.073+0.086 0.002
Basophil (10%/uL) 0.018+0.022  0.016+0.013 0.016+0.02 0.016+0.015  0.031+0.049  0.011%0.003 0.686
Platelet (10%uL) 217.38+75.88 224.94+68.25 206.04+69.78 218.17+63.14 214.53+86.06 275.11£182.91 0.088
MPV (fl) 9.92+1.25 9.97+1.28 10.08+1.23 9.73+1.26 9.67+1.25 9.4+0.76 0.111
PDW (fl) 16.21+0.4 16.254£0.42 16.2+0.39 16.13+0.36 16.18+0.39 16.33+0.65 0.699
PCT (%) 0.21+0.06 0.218+0.059 0.204+0.068  0.205+0.057  0.205+0.075  0.257+0.172 0.083

Hb: Hemoglobin, WBC: White blood cell, MCHC: Mean corpuscular hemoglobin concentration, MCV: Mean corpuscular volume,
PDW: Platelet distribution width, PCT: Platelet crit, MPV: Mean platelet volume.

Table-4. Statistical comparison of biochemical parameters according to disease severity (SD: Standart Deviation)

MeantSD AsymptomatictSD Mild+SD ModeratextSD SeveretSD Critical*SD p
AST 30.46+44.61 28.65+53.2 29.68+37.49 23.94+10.58  37.46+40.06  66.66+103.99* 0.000
ALT 26.78+£70.07 27.6+£90.91 29.4+72.94 19.11£13.53  25.11+£35.68 33.11+20.55* 0.015
GGT 18.61+20.81 16.87+15.62 17.96+26.18 16.27+11.79  20.34+13.51 54.25+36.34* 0.000
BUN 16.45+£10.93 16.3314.82 15.52+4.91 15.7244.69 14.46+5.82 42.77+54.17 0.056
Creatinine 115.77+45.88 0.67+1.11 0.603+0.706  0.654+0.642  0.539+0.117  0.616+0.533 0.067
ALP 115.77+45.88 118+47.35 123.04+45.24 104.57+66.31 108.25+40.59 120.5+24.74 0.741
LDH 229.06+155.3 210+86.58 202.57+61.3  205.32+67.41 308.66+234.63 569.12+602.66* 0.000
Direct bilirubin  0.11+0.148 0.098+0.146 0.11+£0.136 0.077+0.035 0.137+0.116 0.315+0.481* 0.000
Total bilirubin  0.431+0.352  0.402+0.282 0.418+0.291 0.345+0.129  0.578+0.59 0.728+0.752* 0.007

AST: Aspartate transaminase, ALT: Alanine transaminase, GGT: Gamma-glutamyl transferase, LDH: Lactate dehydrogenase,

BUN: Blood urea nitrogen, ALP: Alkaline phosphatase

The difference between groups in the mean Hb,
WBC, neutrophil, lymphocyte, monocyte and
eosinophil values of the patients were found to be
statistically significant (p=0.001, 0.005, 0.001,
0.000, 0.01 and 0.002, respectively). The
difference between the mean MCHC, MCV,
basophil, platelet, PDW, PCT and MPV values
were statistically insignificant (p=0.329, 0.121,
0.686, 0.088, 0.699, 0.083 and 0.111,
respectively). Statistical comparison of the
hematologic parameters according to disease
severity is shown in Table-3.

The difference between the mean AST, ALT,
GGT, LDH, direct bilirubin and total bilirubin
values were found to be statistically significant
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(p=0.000, 0.015, 0.000, 0.000, 0.000 and 0.007,
respectively) (Table-4) The difference between
the mean BUN, Creatinine and ALP values
between the groups were statistically insignificant
(p=0.056, 0.067 and 0.741, respectively) (Table-
4).

DISCUSSION

Pregnancy is a physiological process in which a
wide variety of changes are observed in the
female body. These changes cause alterations in
many organs and systems such as
immunological, vascular, urinary, pulmonary and
gastrointestinal systems. These physiological
changes may result in altered immune responses
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to infections. As a result of these differences,
symptoms and biochemical findings of the same
infection with different frequency and severity can
be observed when compared to non-pregnant
individuals (6).

The most frequently observed symptoms in
COVID 19 infection have been reported as fever,
cough, malaise, and dyspnea (7). Similar
symptoms have been reported in the pregnant
population (8). However, pregnant women are
more likely to be asymptomatic (9). According to
the data obtained in our study, 23.3% of pregnant
women were asymptomatic, and 11.6% were
patients who applied to the clinic with obstetric
complaints such as nausea, vomiting, bleeding
and pain. In symptomatic pregnant women, the
most common symptom was cough (21.6%).
fatigue (13.4%), dyspnea (7.9%), fever (6.7%)
and myalgia (4.7%). The data obtained in our
study are compatible with that of the literature.

Anemia appears to be associated with the
severity of COVID 19 infection. This association
may be due to low oxygen supply to peripheral
tissues. At the same time, the infection itself may
contribute to the worsening of anemia (8). In a
meta-analysis, it was stated that the risk of
serious COVID 19 disease in the general
population increased 2.44 times in anemic
patients (10). Anemia may also be associated
with the formation of more serious disease in the
pregnant population (11). In our study, mean
hemoglobin levels were found to be lower in
critically ill patients.

The number of circulating WBC is a part of the
systemic inflammatory response to infections. An
activated immune system may also lead to
pulmonary injury (12). This situation increases
the importance of monitoring the WBC count in
an infection that shows its potential effect in the
respiratory system, such as COVID 19 infection.
Low WBC levels can be observed in non-
pregnant adults with COVID 19 infection (13).
WBC levels have been reported to be higher in
the pregnant population (14). The data in our
study showed that the number of WBCs
increased in the critically ill group.

Changes reported in the literature regarding
alterations in neutrophil levels vary. While
neutropenia was reported in 16% of pregnant
patients in a meta-analysis, neutrophil levels
were reported to be higher in severe patients in
another study (15, 16). In our study, high
neutrophil counts were found in the critically ill
patients.
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Many systemic viral infections result in an
increase in blood total lymphocyte count. One of
the viral infections in which a decrease in
lymphocyte count is observed is COVID 19
infection (17). According to our study, too,
lymphopenia is observed in the group with severe
infection.

The innate immune system is the first line of
defense against infectious diseases. Monocytes
are an important part of this system, and
infiltration of macrophage produced from
monocytes has been observed in the lungs of
COVID19 patients (18). It has been shown that
the monocyte levels in the blood of COVID 19
patients hospitalized in the intensive care unit
may be lower (19). The migration of monocytes
to the site of inflammation may be responsible for
this decrease. The data in our study show that
peripheral blood monocyte levels decrease in
severe COVID 19 cases.

Eosinophils are a subgroup of granulocytes in the
blood leukocyte pool mostly associated with
parasitic or allergic conditions. The decrease in
blood eosinophil levels was found to be inversely
proportional to the severity of COVID 19. It has
been reported that blood levels of eosinophils
returned to normal before discharge in patients
who survived (20). Eosinophil levels were found
to be significantly higher in asymptomatic
pregnant women in our study compared to other
groups.

Since COVID 19 infection affects many tissues
and organs, there are changes in many
biochemical parameters in the body. AST and
ALT, which are used as indicators of liver
damage, are elevated in the blood as an indicator
of tissue damage. With the severity of COVID 19
infection, the levels of these enzymes in
peripheral blood increase (21). GGT and total
bilirubin levels are also parameters that increase
in liver damage, and the increase in these
enzymes has been found to be associated with
the severity of the disease (22). Our study shows
that AST, ALT, GGT and total bilirubin levels
increase with the severity of COVID 19 infection
in the pregnant population.

Lactate dehydrogenase (LDH) is an enzyme that
plays a role in the anaerobic glycolysis pathway.
It has been reported that blood levels of this
enzyme are also increased in COVID 19
infections (23). Our study shows that infection
with COVID 19 also increases blood LDH levels
in the pregnant population.
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CONCLUSIONS

As a result, when evaluating the blood
parameters of pregnant women presenting with
COVID 19 infection at their first admission,
determining which patients are at higher risk is of
great importance in the management of patients
and improving prognosis. Low Hb, lymphocyte,

neutrophil, ALT, AST, GGT, total bilirubin and
LDH levels are associated with more severe
disease.
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Association of several innate immune response gene polymorphisms with
COVID-19 in Turkish population
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ABSTRACT

Aim: The coronavirus disease 2019 (COVID-19) was caused by severe acute respiratory syndrome 2
virus (SARS-CoV-2), has spread globally. Gender and age have been established as risk factors for
severe COVID-19. However, these factors do not fully explain the effects on disease risk. According to
researchers, single nucleotide polymorphisms (SNPs) on multiple genes could affect the severity of
COVID-19. The progression of viral diseases depends on the characteristics of the patient's innate
immunity. The effectiveness of the innate immune system depends on the patient's genetic factors,
including SNPs in the TLR, CCR5, and RIG-I genes.

In this study, we researched the association of allele and genotype frequency in SNPs of COVID-19
patients with age and gender.

Materials and Methods: In our study, 200 patients with moderate COVID-19 were included. Single
nucleotide polymorphisms (SNP) of TLR3 (rs3775291, rs3775290, rs5743305), TLR7 (rs179008),
TLR8 (rs3764880), RIG-I (rs12006123), and CCR5 (rs1799987) were studied. SNPs were determined
by restriction fragment length polymerase chain reaction (RFLP-PCR) methods.

Results: In the COVID-19 patients, we examined the patients were evaluated in terms of allele and
genotype frequencies and the association between some parameters like age, and gender. In our
results, TLR3 rs5743305 AA genotype frequency (p=0.03) and TLR7 rs179008 AA genotype
frequency (p=0.03) were found to be significant in terms of age and gender.

Conclusions: These SNP data is assessed against disease risk to plan personalized pharmacological
therapy for COVID-19 patients. The findings from this study will be useful for genome-wide association
studies (GWAS).

Keywords: COVID-19, SNP, RFLP, innate immunity.
0z

Amag: Coronaviriis hastaligr 2019 (COVID-19), siddetli akut solunum sendromu 2 viriisiiniin (SARS-
CoV-2) neden oldugu ve kliresel olarak yayildidi bir hastaliktir.
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Cinsiyet ve yas, ciddi COVID-19 igin risk faktérleri olarak belirlenmistir. Ancak bu faktérler hastalik riski
tizerindeki etkileri tam olarak aciklamamaktadir. Arastirmacilara gére, birden fazla gendeki tek
niikleotid polimorfizmleri (SNP'ler), COVID-19'un siddetini etkileyebilir. Viral hastaliklarin ilerlemesi
hastanin dogugtan gelen bagisikhiginin &zelliklerine baglidir. Dogustan gelen bagisiklik sisteminin
etkinligi, TLR, CCR5 ve RIG-I genlerindeki SNP'ler dahil olmak (lizere hastanin genetik faktérlerine
baghdir. Bu ¢calismada, COVID-19 hastalarinin SNP'lerindeki alel ve genotip sikliginin yas ve cinsiyet
ile iligkisini arastirdik.

Gere¢ ve Yéntem: Calismamiza orta siddette COVID-19 hastasi 200 hasta dahil edildi. TLR3
(rs3775291, rs3775290, rs5743305), TLR7 (rs179008), TLR8 (rs3764880), RIG-I (rs12006123) ve
CCRS5'in (rs1799987) tek niikleotid polimorfizmleri (SNP) incelenmistir. SNP'ler, kisitlama fragmani
uzunlugu polimeraz zincir reaksiyonu (RFLP-PCR) yéntemleriyle belirlendi.

Bulgular: COVID-19 hastalarinda allel ve genotip frekanslari ile yas, cinsiyet gibi bazi parametreler
arasindaki iliski agisindan degerlendirilen hastalari inceledik. Sonuglarimizda TLR3 rs5743305 AA
genotip frekansi (p=0,03) ve TLR7 rs179008 AA genotip frekansi (p=0,03) yas ve cinsiyet agisindan
anlamli bulundu.

Sonug¢: Bu SNP verileri, COVID-19 hastalari igin kigisellestiriimis farmakolojik tedaviyi planlamak
amaciyla hastalik riskine karsi degerlendirilebilir. Bu c¢alismadan elde edilecek bulgular genom

¢apinda iligkilendirme galismalari (GWAS) igin faydali olacaktir.
Anahtar Sozciikler: COVID-19, SNP, RFLP, dogustan bagigiklik.

INTRODUCTION

Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2) has progressed in different
manifestations in humans, caused Coronavirus
Disease 2019 (COVID-19) in December 2019.
The disease has varied from asymptomatic
infection to serious infection and even death.
These symptoms are caused by various reasons.
Viral parameters and host factors such as
people's health status, age, gender, smoking,
immunological status, diabetes, hypertension,
cardiovascular disease, chronic respiratory
disease, cancer, and genetic factors affected
clinical symptoms and infection outcomes (1).

The induction of T cell responses and the
reprogramming of innate immune cells play a
pivotal role in shaping the immune system's
response to COVID-19. These influences can
have various effects, including suppression,
promotion, or alteration of the clinical
characteristics of the disease. The innate
immune system, as the first line of defense,
triggers potent antiviral responses upon detecting
invading viruses, ultimately leading to the
activation of adaptive immunity. This antiviral
response is initiated when pathogen-associated
molecular patterns (PAMPs) present in viral
proteins and nucleic acids activate host-pathogen
recognition receptors (PRRs). SARS-CoV-2, as
an enveloped virus with a single-stranded,
positive-sense  RNA  genome  (+ssSRNA),
possesses one of the largest RNA virus genomes
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(26-32 kb). Within host cells, multiple signaling
networks have evolved to detect and respond to
viral infections. This paper also attempts to
elucidate the role of this virus in activating PRRs,
with Toll-like receptors (TLRs) being one class of
PRRs involved in recognizing the virus, along
with retinoic acid-inducible gene | (RIG-I).The
activation of these receptors triggers signaling
cascades that lead to the expression of various
cytokines and chemokines, which are critical in
shaping the immune response to COVID-19 (3).

TLRs serve as a crucial link between the innate
and adaptive immune systems. Among them,
endosomal TLRs are considered potential entry
points for SARS-CoV-2 (4, 5). TLR3, TLR7, and
TLR8 are transmembrane proteins found on the
surface of endosomes. TLR3 specifically detects
retroviral double-stranded (ds)RNA, triggering the
production of inflammatory cytokines and type |
interferons (IFNs) with antiviral properties. On the
other hand, TLR7 and TLR8 are responsible for
recognizing single-stranded RNA (ssRNA) (6,7).
In addition to TLRs, the innate immune system
also employs other pattern recognition receptors
(PRRs), such as RIG-I-like receptors. RIG-I, for
instance, recognizes dsRNA and, when
activated, induces the expression of interferon
genes upon sensing viral RNA in the cytosol (8).
Moreover, the gene C-C chemokine receptor 5
(CCR5) has been associated with the severity of
COVID-19. CCRS5 plays an indispensable role in
both innate and adaptive immune responses (9).
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Numerous single nucleotide polymorphisms
(SNPs) located within pattern recognition
receptor (PRR) genes have been linked to
different levels of susceptibility to infectious,
inflammatory, and allergic diseases. For many
PRRs, the exact molecular mechanisms through
which these SNPs impact receptor functions
remain unclear. Genome-wide association
studies (GWAS) have piqued the interest of
researchers, offering a promising avenue for
unraveling the connections between SNPs and
disease risk in the context of COVID-19 infection
(10).

We aimed to evaluate the relationship between
TLR3 (rs5743305, rs3775290, rs3775291), TLR7
(rs179008), TLR8 (rs3764880), RIG-I
(rs12006123) CCR5 (rs1799987) polymorphisms
and the age and sex of the patients during
COVID-19 infection. We believe that our results
will contribute to GWAS studies.

MATERIALS and METHODS
Study Population

This prospective study involved patients who
sought treatment at Tepecik Training and
Research Hospital (TEAH) for COVID-19
infection between March 1, 2021, and February
1, 2022. The study received ethical approval from
the Ethics Committee of Izmir Health Sciences
University TEAH on 08/02/2021 (Approval No:
2021/02-03), and informed consent was obtained
from all participants. The study included 200
hospitalized patients who had been confirmed as
COVID-19 positive through quantitative real-time
polymerase chain reaction (QRT-PCR) testing
conducted in the microbiology laboratory at
TEAH. It's worth noting that the patients in the
study group had not received vaccination at the
time of blood sample collection. All patients in our
study group exhibited symptoms ranging from
moderate to severe infection. Since it is uncertain
whether individuals can contract COVID-19 more
than once, we determined allele frequencies by
referencing the NCBI SNP database, which
compiles data from previous studies, and
compared them with our results.

232

DNA Isolation

Genomic DNA was extracted from peripheral
blood (200 ul) using standard protocols with a
DNA Blood isolation Kit (GeneAll, South Korea)
and following the manufacturer’s instructions.
The purity of DNA samples was measured using
NanoDrop Spectrophotometer (Thermo Scientific,
USA). The purity of the DNA samples was
between 1.80 and 1.90 and their concentrations
were above 30 ng/uL.

Detection of TLR3, TLR7, TLR8, CCR5, and
RIG-I Genotypes by PCR-RFLP

The TLR3 (rs5743305, rs3775290, rs3775291),
TLR7 (rs179008), TLR8 (rs3764880), CCR5
(rs1799987) and RIG-I (rs12006123) genetic
variants were characterized by Polymerase
Chain Reaction (PCR) followed by RFLP
detection. The sequences of primers and the
restriction enzymes used are presented in the
supplementary (Table-1). All primers were

synthesized by  Oligomer Biotechnology
(Oligomer Biotechnology, Turkey). The
amplification protocol is presented in the

supplementary (Table-2). The amplified samples
were electrophoresed on 1.5% agarose gel
stained with 0.01% of ethidium bromide and they
were visualized under an ultraviolet
transilluminator. PCR products were incubated
with restriction enzymes overnight at 37°C.
Restriction products were separated using 3%
agarose gel electrophoresis and the fragments
were visualized and stained with ethidium
bromide (Figure-1).

Statistical Analyses

Statistical analyses of the data were performed
using the Statistical Package for the Social
Sciences (SPSS) version 25.0. The Mann-
Whitney U test for continuous variables and
Pearson's 2 test and Fisher's exact test for
categorical variables were used to compare the
distributions of demographical features between
the groups. Statistical significance of the
differences in genotypes and alleles of
polymorphism of genes were calculated using a
chi-squared test (xz). All p values <0.05 were
regarded as statistically significant.
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Table-1. Primers and restriction enzyme used in the RFLP genotyping of each polymorphism.

Gene SNP (rs Primers (51 to 3:) Restriction
number) enzyme
rs5743305 F: CCCAATGGATAGATGTGAGGGACAGTCA
Hinf

R: CTCTTTGTGGGCTCCAGCTTCAGCGAG

rs3775290 F:-TCACTTGCTCATTCTCCCTTA
TLR3 Taql
R:GGACCAAGGCAAAGGAGTTC

F.:TCACTTGCTCATTCTCCCTTA
rs3775291
R:GGACCAAGGCAAAGGAGTTC HpyF3lI

rs179008 F:CTTCTACCCTCTCGAAAGC
TLR7 Xapl (Apol)
R: TAGGAAACCATCTAGCCCC

F: GTGTGTGTCTGATTTGGGTTG
TLR8 rs3764880 Hind I (NIalll)
R: TTTCTAGGCTCACACCATTTG

RIG-| F: TTGCTGATGCTTCAAAGAGCTTAGTCCG
rs12006123 Cfra2 (Sacll)
R: AAGTTTCTCTGGCTCCCCGCCTGC
F: TTGTTTCCGTTTACAGAGAACAATAA Sdul
CCR5 rs1799987 Beo1986]
R: GCGAAAAGAATCAGAGAACAGTT (Bsp1286I)

SNP, single nucleotide polymorphism; RFLP, restriction fragment length polymorphism; F, forward primer; R, reverse primer; bp,
base pairs; underlined base indicates a deliberate mismatch to incorporate a restriction enzyme site.

Table-2. The run protocols of the genes.
a) TLR3 (rs5743305) amplification protocol.

Initiation denaturation 94 °C 1 5 min
Denaturation Annealing 94 °C 45 sec
Extension 64 °C 30 45 sec

72°% 45 sec

Final Extension 72°C 1 5 min

b) TLR3 (rs3775291, rs3775290) CCR5 (rs1799987), TLR7 (rs179008), TLR8 (rs3764880) amplification protocol

Initiation denaturation 94 °C 1 5 min
Denaturation Annealing 94 °C 45 sec
Extension 61°C 30 45 sec

72°C 45 sec
Final Extension 72°C 1 5 min

¢) RIG | (rs12006123) amplification protocol

Initiation denaturation 94 °c 1 5 min
Denaturation Annealing 94 °C 45 sec
Extension 65 °C 35 45 sec

72°C 45 sec
Final Extension 72°C 1 5 min
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RESULTS

The study population included 200 cases with
mild infection COVID-19 symptoms, of which 99
were male and 101 were female. The study
population was divided into three age groups:
young (18-30), medium (31-49), and elderly
(50-69). Three participant groups consisted of
24.5% of the young (n=49), 54% of the middle-
aged (n=108), and 21.5% of older people (n=43).
TLR3 (rs5743305, rs3775290, rs3775291), TLR7
(rs179008), TLR8 (rs3764880), CCR5
(rs1799987) and RIG-I (rs12006123) genotype
and allele frequencies and their effects on
COVID-19 patients were investigated (Table-3).
These analyzes were evaluated according to the
age and gender of the patients (Table-4).

In the context of age and gender, the investigated
SNPs TLR3 (rs5743305) and TLR7 (rs179008)
exhibited statistically significant AA genotypes
among COVID-19 patients. Notably, the older
male COVID-19 patient group displayed a higher
prevalence of these genotypes compared to
other groups (Table-4) (Figure-1).

Figure-1. Gel electrophoresis, showing PCR-RFLP
results after digestion with the restriction enzyme.

a)CCR5 rs1799987 (Linel:AG, Line2:AA, Line3:GG,
Line4:Marker 100bp), b)TLR7 rs179008 (Linel:Marker 100bp,
Line2:AT, Line3:TT, Line4: AA, Line5: PCR product), c)TLR 8
rs3764880 (Linel:GG, Line2:AA, Line3:AG, Line4: PCR
product, Line5: Markerl00bp), d) RIG rs12006123
(Linel:Marker 100bp, Line2:GA, Line3:GA, Line4: AA, Line5:
AA, Line6: GA, Line7:GG)

Table-3. Genotype and allele frequencies of TLR3, TLR7, TLR8, CCR5 and RIG-I SNPs in COVID-19 patients.

Genotype / Allele Control

Gene/SNP Genotype / Allele Frequencies Genotype / Allele
N (%) Frequencies* (%)
TT 69 (34.5) -
TA 92 (46) -
TLR3
AA 39 (19.5) -
rs5743305 A 170 (42.5) 36.206
T 230 (57.5) 63.794
cC 114 (57) -
TLR3 -Cr:l 6188(?;)) :
rs3775290 C 296 (74) 70.8094
T 104 (26) 74.913*
cc 115 (57.5) -
TLR3 =il X o :
rs3775291 c 251 (62.75) 71.6526
T 149 (37.25) 28.3474
AA 154 (77) -
AT 19 (9.5) -
rsIlfQRO?OS N 27039) C
A 327 (81.75) 80.022
T 73 (18.25) 19.978
AA 91 (45.5) -
AG 60 (30) -
TLR8
GG 49 (24.5) -
rs3764880 A 245 (61.25) 70.6278
G 155 (38.75) 293722
AA 44 (22) -
rs 1(:7%5887 ég gg Egg :
A 182 (45.5) 54.227
G 218 (54.5) 45.773
GG 38 (19) -
rs 12RCIJgé|123 22 1?(2) g?) :
A 174 (43.5) 20.0594
G 226 (56.5) 79.9406

*These data were obtained from the National Center for Biotechnology Information.

**The frequency of C>T substitution.
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Table-4. Association of SNPs with susceptibility to COVID-19 and phenotype.

TLR3

TLR3

TLR3

TLR7

TLR8

CCR5

RIG -I

8 AA F M p TA F M p TT F M p

™

5 Y 10.25%  10.25% Y 9.78%  15.21% Y 15.94% 8.69%

0 MA 38.46%  20.51% 0.0 MA 21.73%  28.26%  >0.0 MA 33.33% 24.63% >0.0
A 256%  17.49% 3 A 15.21%  9.78% 5 A 5.79% 11.59% 5

g cc F M p cT F M p TT F M p

n

5 Y 12.28%  10.52% Y 11.76%  17.64% Y 15.78% 0

0 MA 3157%  25.43%  >0. MA 26.47%  2058% (., MA 42.10% 15.79% 0.69
A 438%  15.78% 05 A 11.76%  11.76% : A 10.52% 15.79% :
cc F M p cT F M p TT F M p

—

g

n

5 Y 10.43%  13.04% Y 17.18%  12.5% Y 9.52% 4.76% 0.26

0 MA 33.91%  22.60% 0.1 MA 26.56% 25% 017 MA 28.57% 19.04% :
A 7.82%  1217% 4 A 468%  14.06% . A 9.52% 28.57%

© AA F M p AT F M p TT F M p

o

(9]

N Y 12.33%  12.98% Y 15.78%  5.26% Y 11.11% 11.11%

0 MA 20.87%  24.02% 0.0 MA 47.36%  1052% o0 MA 25.92% 25.92% 0.25
A 5.84%  14.93% 3 A 21.05% 0 ' A 3.70% 22.22%

8 AA F M p AG F M p GG F M p

<

S Y 12.08%  16.48% Y 13.33%  1.66% Y 12.24% 16.32%

0 MA 23.07%  29.67% 0.1 MA 51.66% 10% 0.47 MA 20.40 26.53% 0.12
A 329%  15.38% 4 A 16.66%  6.66% ' A 2.04% 22.44%

5 AA F M p AG F M p GG F M p

(o2}

R Y 13.63%  11.36% Y 15.95%  12.76% Y 6.45% 11.29%

v MA 31.81%  18.18% 0.6 MA 30.85%  23.40% (., MA 30.64% 25.80% 0.25
A 11.36%  13.63% 0 A 425%  12.76% ' A 8.06% 17.74%

i AA F M p GA F M p GG F M p

g

8 Y 0, 0, 0, 0, 0,

g MA 33.33% 0 Y 12% 14.66% Y 7.89% 5.26%

o N 16.66%  41.66% 0.0 MA 30.66%  22.66%  0.11 MA 36.84% 18.42% 019

8.33% 0 6 A 7.33%  12.66% A 5.26% 26.31% :

F: Female, M: Male, Y:Young, MA:Middle-Aged, A:Adult

DISCUSSION

COVID-19 was first reported in Turkey on March
11, 2020, and it rapidly spread throughout the
country. It has become apparent that distinct
ethnic and genetic backgrounds can have an
impact on the severity of the disease. These
backgrounds also exhibit variations in single
nucleotide polymorphisms (SNPs). Thus in the
present study, we aimed to investigate the
frequencies of several innate immune response
gene polymorphisms and whether they were
associated with the age and gender of COVID-19
severity in a Turkish population.

TLRs play a pivotal role in detecting viral particles
and triggering the innate immune system (4). In
previous studies, TLR3 has been shown to play a
protective function in infections caused by
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COVID-19 viruses such as SARS-CoV and
MERS-CoV (1). The rs5743305 polymorphism is
located on the promoter region of the TLR3 gene
and is thought to affect transcriptional activity. In
our study, a significant difference was observed
in AA genotype in gender-related age distribution.
The rs5743305 polymorphism is placed in the
promoter region of the TLR3 gene and is thought
to affect transcriptional activity (9). In a study
conducted with enterovirus 71 in the Chinese
population, no significant difference was found in
terms of genotypes when the rs5743305
polymorphism was compared with 180 patients
and 201 controls (11). In our study, a significant
difference was observed in AA genotype in age
distribution depending on gender.

The TLR3 gene rs3775290 polymorphism is
present in exon 4. substitution of C to T at this
position in rs3775290 results in an amino acid
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change from phenylalanine to leucine at position
459 of the protein, which changes the TLR3 outer
region and thus affects the ligand-receptor
interaction. Alseoudy et al. showed that males
with the TT genotype of the TLR3 rs3775290
polymorphism may be more susceptible to
COVID-19 pneumonia than females with the
same genotype (12). However, according to our
findings, there was no significant difference in the
distribution of TT genotype according to gender.
Considering the studies on different viral
infections, Huang et al. both the T allele and TT
genotype of TLR3 rs3775290 were found to be
statistically significant in chronic hepatitis (CHB),
HBV-associated liver cirrhosis (LC), and
hepatocellular carcinoma (HCC) (13). Mosaad et
al. showed that TLR3 rs3775290 heterozygous
CT genotype may be a risk factor for chronic
HCV infection (14). The CC genotype of TLR3
(rs3775290) was significantly associated with
dengue susceptibility among East Indian patients
(15). In our study, the most common genotype
frequency in COVID-19 patients was CC. It is the
second most common CT genotype.

The amino acid change from leucine to
phenylalanine at position 412 of the protein
results from the substitution of G to A at the
rs3775291 site. Barkhash et al. demonstrated a
link between the presence of the G allele in TLR3
SNP rs3775291 and susceptibility to tick-borne
encephalitis virus (TBEV) in the Russian
population (16). Allele T at the TLR3 rs3775291
locus has been linked to an increased risk of
HBV infection, according to research (17,18). In
our study, the C (62.75%) allele was found to be
higher than the T (37.25%) genotype.
Furthermore, a molecular insertion study of the
rs3775291 variant compared with the wild-type
version showed poor recognition of SARS-CoV-2
dsRNA, implying that immune protection may be
compromised (19). TLR3 (rs5743305), which was
significant as a result of our study, plays a role in
escaping the immune system through the TNF
receptor-related factor (TRAF3) gene when the
COVID-19-related pathway is examined in the
KEGG pathway. TRAF3 stimulates the non-
canonical IKK-related kinases TBK1 and IKKEg,
leading to IRF3  dimerization, nuclear
translocation, DNA binding, and activation of IRF-
dependent antiviral genes (20). In conclusion, we
hypothesized that differences in minor allele
frequency rs3775291 between ethnic groups may
play a role in SARS-COV-2 susceptibility related
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to gender and age, but no significant difference
was found.

During the pandemic, it is seen that males need
more intensive treatment and die at a higher rate
than females. Male gender is considered a risk
factor. The fact that females have a higher
immunological response may explain the
difference in immunomodulator expression
between genders. TLR7 and TLR8 are PRRs
encoded by the X chromosome. TLR7 has also
been associated with SARS-CoV-1 and MERS-
CoV infections as a PRR (21). Variations of TLR7
may have done damage at the start of the
pandemic, therefore we aimed to detect the
efficacy of SNPs of TLR. In plasmacytoid
dendritic cells, TLR7 SNP rs179008
downregulates TLR7 protein. TLR7 SNP
rs179008 reduces TLR7 protein in plasmacytoid
dendritic cells by regulating mRNA translation
(22). When the COVID-19-related pathway is
examined in the KEGG pathway, TLRY
participates in the cytokine storm through IL-1
receptor-associated kinase (IRAK) (20). In our
study, a significant difference was found when
the AA, AT, and TT genotypes were evaluated
according to gender. It was observed that AA
genotype differed significantly in age distribution
depending on gender. Alseoudy et al. in their
study of COVID-19, TLR7 rs179008 of the patient
group in the study populations had the AA
genotype. They reported that people with the TT
genotype compared to the control groups may be
associated with the disease. When they
compared the different genotypes of TLR7
rs179008 by sex, they said that men with the AA
genotype may be at higher risk of contracting
COVID-19 infection than women with the same
genotype (12). Although there is no significant
difference similar to these, the number of male
patients with AA genotype was higher in our
study group than in females, and the AA
genotype was significantly higher in males than in
other genotypes (80.8%).

The TLR8 rs3764880 variant is known to affect
isoform expression and elevate protein levels in
human monocytes. In a study conducted by
others, it was found that in female patients,
individuals with the AG genotype and G allele for
TLR8 were more common among those
hospitalized in the intensive care unit compared
to patients who were treated in the clinical
service (p < 0.05) (23).In your study, a significant
difference was also observed when evaluating
the AA, AG, and GG genotypes based on
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gender. Additionally, in the age distribution based
on gender, the AG genotype was more prevalent
in females than in males. Furthermore, previous
research has suggested that the A allele of TLR8
rs3764880 is a risk allele for the development of
chronic HCV infection in both sexes (24). These
findings underscore the potential impact of TLR8
rs3764880 genetic variations on the clinical
outcomes of COVID-19, particularly in relation to
gender and age, in your study population.

Other polymorphisms affecting CCR5 expression,
such as rs1799987 G/A, should be considered in
patients with COVID-19. The CCR5 rs1799987 A
genotype is associated with increased CCR5
expression (25). Shieh et al. showed that
individuals homozygous for the rs1799987 A/A
genotype had significantly higher numbers of T
cells expressing CCR5 (26). The CCR5
rs1799987 A allele is common worldwide,
ranging from 32% to 66% of populations (27).
Bagci et al. determined that the CCR5 rs1799987
A allele frequency in the Turkish population was
54.5% (28). The results of our study of the CCR5
rs1799987 polymorphism detected a higher
frequency of AG genotypes in COVID-19
patients. In addition, the frequency of the CCR5
rs1799987 A allele in COVID-19 patients was
found to be 45.5% in our study. The G allele has
less promoter activity than the A allele in vitro,
with individuals with the AA genotype having
more CCR5 expression on the surface of
leukocytes than individuals with other genotypes.
If the rs1799987 A allele binds to higher CCR5
expression, it may have an impact on the
treatment of COVID-19 patients.

Research on the RIG-I rs12006123 gene
polymorphism is relatively limited in the literature.
In a study on the measles virus, Clifford et al.
identified the CC genotype as the most common
for the RIG-I gene rs12006123 SNP (29). While
there is a COVID-19 study associated with this
particular SNP, vyour study found the GA
genotype to be the most common in your
population. It's noteworthy that there was no
significant difference observed in terms of
genotypes with respect to gender and age
distribution in your study. The diversity of genetic
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variants in different populations and the
multifaceted nature of immune responses to viral
infections highlight the importance of conducting
genetic studies like yours to better understand
how specific genetic factors may influence the
susceptibility and clinical outcomes of COVID-19
in various groups.

CONCLUSION

Determining SNP  genotype and allele
frequencies and evaluating their relationship with
the development of the infection is crucial for
tailored patient ~management. A  better
understanding of the immune genetic factors
underlying the phenotypic response to infection
with SARS-CoV-2 is a promising strategy for
future diagnostics. To our knowledge, this is the
first published study to date to explore the
association between RIG-1 and CCR5 genes and
COVID-19 in the Turkish population. However, a
thorough evaluation of our data involves taking
the consideration of additional clinical factors. In
addition, we can get an improved understanding
of how prevalent they are in this disease by
investigating how polymorphic variants affect
COVID-19 individuals based on gender and age
distribution. Assessing the hereditary risks in the
local population is required for a personalized
diagnosis and forecasts of the complex infection
course.
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Psychological pain and traumatic experiences in bipolar disorder

Bipolar bozuklukta psikolojik aci ve travmatik yasantilar
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ABSTRACT

Aim: The present study attempted to explore the traumatic experiences of patients with bipolar
disorder (BD), uncover the prevalence frequency of psychological pain and associated suicidal
ideation among them, and investigate the relationships between these variables.

Materials and Methods: Sixty BD type | patients and 60 healthy controls were included in the study.
We collected the data using The Sociodemographic Information Form, The Traumatic Experience
Checklist (TEC), The Beck Scale for Suicidal Ideation (BSSI), The Visual Analogue Scale (VAS), The
Psychache Scale (PS), The Beck Depression Inventory (BDI), and The Young Mania Rating Scale
(YMRS).

Results: The findings showed the patient group scored significantly higher on the scales than the
control group. A significant positive correlation was observed between PS and BSIS, TEC composite
total trauma scores, BDI, YMRS and VAS. Their PS total score was significantly predicted by the TEC
composite scores of emotional neglect, emotional, physical and sexual abuse, sexual harassment, and
trauma score. And the patients’ TEC total score significantly predicted their BSSI score.

Conclusion: Overall, compared to the healthy controls, the BD patients had more traumatic
experiences, also felt more psychological pain and experience greater severity of suicidal ideation. In
addition, while the number of trauma significantly predicted the severity of suicidal ideation, its type
and severity significantly predicted psychological pain. Ultimately, the processes and causes of mental
suffering among BD patients, a risk group for suicide, should always be under the spotlight even
during the remission period.

Keywords: Bipolar disorder, psychache, psychological pain, suicide, trauma, trauma experiences.

oz

Amag: Calismada Bipolar Bozukluk (BB) tanili hastalardaki travmatik yasanti, psikolojik aci ve iligkili
oldugu dustniilen intihar diigiincesi sikliginin tespitiyle, aralarindaki olasi iligkinin incelenmesi ve 6n
gortictilerin saptanmasi amacglanmigtir.

Gere¢c ve Yoéntem: Calismaya 60 BB tip | tanili hasta ve 60 saglkli kontrol dahil edildi.
Sosyodemografik Veri Formu, Travmatik Yasantilar Olgedi (TEC), Intihar Diigiincesi igin Beck Olgedi
(BSIS), Vizuel Analog Skala (VAS), Psikolojik Aci Olgegi (PS), Beck Depresyon Olgegi (BDI) ve Young
Mania Rating Scale (YMRS) uyguland..

Bulgular: Hasta grubunun tim 6élgek puanlari kontrol grubunun puanlarindan anlamli sekilde yiiksek
bulunmustur. PS ile BSIS, TEC birlegik travma puani, TEC toplam travma puani, BDI, YMRS, VAS
pozitif ydnde anlamli korelasyon gérilmustiir. PS puanini duygusal ihmal, duygusal istismar, bedensel
istismar, cinsel taciz, cinsel istismar, birlesik travma puani TEC ve VAS skoru yordamaktadir. BSIS
puanini ise toplam travma puani TEC yordamaktadir.

Corresponding author: Asli Kazgan Kiligaslan

Basaksehir Cam ve Sakura City Hospital, Department of
Psychiatry, istanbul, Tirkiye

E-mail: dr.kazgan@hotmail.com

Application date: 02.08.2023 Accepted: 06.12.2023

240


https://orcid.org/0000-0002-0312-0476
https://orcid.org/0000-0003-4164-3611
https://orcid.org/0000-0002-9951-9093
https://orcid.org/0000-0002-3389-5790

Sonug: BB hastalari saglikli kontrollerden daha fazla travmatik yasantiya sahiplerdir, ayni zamanda
psikolojik aciy! daha fazla hissetmekte ve intihar disiincesinin giddetini daha fazla yasamaktadir.
Travmanin tipi ve ciddiyeti psikolojik aciyi, sayisi intihar dislincesi siddetini yordamaktadir. Intihar
acisindan riskli bir grup olan BB hastalarinin zihinsel aci ¢ekme siireglerinin ve nedenlerinin
sorgulanmasi remisyon déneminde de dikkat edilmesi gereken bir husustur.

Anahtar Sézclikler: Bipolar bozukluk, psikolojik aci, intihar, travma, travma yagantilari.

INTRODUCTION

Bipolar disorder (BD) is a chronic mood disorder
with depressive and manic or mixed episodes,
leading to functional impairment. It is well-
documented that about half of BD patients
attempt suicide at least once in their lifetime.
Even though the periods of the disorder appear
with varying symptoms, the patients bear a
significant risk compared to the general
population regarding both suicide attempts and
completed suicide (1). Traumatic events are also
known to be risk factors for suicidal behavior (2).
According to its contemporary definition in the
Diagnostic and Statistical Manual for Mental
Disorders 5™ edition (DSM-5), a traumatic event
is something directly exposed to, witnessed,
learned, or experienced, being confronted with
death or serious injury, or being sexually
assaulted. (3). Traumatic events may occur in
childhood as well as in any period of one’s
lifetime. It is hypothesized that early traumatic life
experiences predispose to the development of
the disorder and, thus, will lay the ground for a
neural substrate for triggering mood disorders. In
addition, traumatic experiences showing up as
physical, emotional, and sexual neglect and
abuse are also risk factors for suicidal behavior
(4). It was previously reported that traumatic
events, particularly in early childhood, not only
trigger the very first episode of BD but also affect
the course and prognosis of the disorder,
boosting the rate of suicide attempts among the
patients (5, 6).

Psychological pain (or psychache) is denoted as
mental suffering due to confrontation with
traumatic events, loss, or unexpected and
undesirable situations. The extended literature
has recently suggested that psychological pain is
not only associated with depressive disorder but
also a clinical picture that may exist in other
psychiatric disorders. In essence, it is often aired
that one feels psychological pain when involved
in hate, shame, insecurity, humiliation, and
hopelessness in traumatic events. Even
unbearable levels of psychosocial pain may lead
one to attempt suicide to get rid of the pain (7).
Psychological pain, a relatively novel research
subject, has not been touched upon among BD
patients, although we are well-informed on
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childhood traumas in this patient group. BD
patients may be prone to suicide not only in
mania and depression but also during remission;
thus, the predictors of suicide need to be
uncovered during remission too. Ultimately, we
believe psychological pain to be worth exploring
among BD patients, considering them as a group
susceptible and vulnerable to traumatic
experiences. Hence, the present study attempted
to explore past traumatic experiences of BD
patients (e.g., emotional, physical, and sexual
abuse and neglect), uncover the prevalence of
psychological pain and associated suicidal
ideation among them, and investigate the
relationships between these variables.

MATERIALS and METHODS

Ethical Consideration

In addition to permissions from relevant local
institutions, we obtained ethical approval for our
study from the Non-Interventional Research
Ethics Committee of Firat University (dated
11.18.2021 and numbered 2021/12—17). We
carried out the study in line with the Declaration
of Helsinki and sought written informed consent
from all participants agreeing to participate in this
study voluntarily.

Power analysis

Using the G*Power program (version 3.1) (8) at a
moderate effect size (Cohen’s d = 0.5), a power
of 80%, and a 95% confidence interval, we
calculated the minimum sample size of the study
as 128 individuals, 64 each for the patient and
control groups. Then, we reached out to 93.75%
of the sample size (120 individuals).

Sample

Patient group: Sixty patients, presenting to the
Psychiatry Clinic of Fethi Sekin City Hospital,
diagnosed with Bipolar Disorder Type | according
to DSM-5 diagnostic criteria, in remission, and
satisfying the research criteria, were randomly
recruited to the study.

Control group: We randomly selected sixty age-
and sex-matched healthy controls not meeting
any disease criteria in DSM-5 and not presenting
to and receiving any treatments in any psychiatry
clinics before.
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Diagnostic assessment

Inclusion criteria were as follows: being aged 18-
65 years, being in BD remission according to
DSM-5 (subclinical anxiety and depressive
symptoms were included), being free of any
chronic physical pathology or neurological
disease (e.g., epilepsy, LVH), history of head
trauma, and cognitive impairment that would
affect the distribution of psychiatric symptoms,
providing their written informed consent, and
having no mental retardation.

Measures and Procedure

After collecting their signed consent forms, we
administered the participants a
sociodemographic  information  form,  the
Traumatic Experience Checklist (TEC), the Beck
Scale for Suicidal Ideation (BSSI), the Visual
Analogue Scale (VAS), the Psychache Scale
(PS), the Beck Depression Inventory (BDI), and
the Young Mania Rating Scale (YMRS). We
resorted to DSM-5 to explore any comorbid
psychiatric disorders among the participants.
Filling out the questionnaires took about 40
minutes, and we considered a YMRS score
below 12 and a BDI score below 17 to be
euthymic.

Sociodemographic Information Form: We
designed the form to seek information about the
participants’ age, sex, height, weight,
employment status, marital status, educational
attainment, occupation, place of residence,
socioeconomic status, family structure,
psychiatric treatment status, family history of
psychiatric disorders, and physical health status.
Beck Scale for Suicidal Ideation (BSSI): Itis a
five-factor scale designed to assess the severity
of suicidal ideation (9). The scale has no cutoff
score, and one may get a maximum score of 38;
higher scores indicate severe suicidal ideation.
Ozcelik et al. (10) adapted the scale into Turkish.
Beck Depression Inventory (BDI): It is a 3-point
Likert-type inventory consisting of 21 items. While
the threshold score is 17, one may score
between 0 and 63 on the scale. Hisli (11)
performed its validity and reliability study in the
Turkish context.

Psychache Scale (PS): Holden et al. (12)
developed the 13-item PS. The responses to the
items on this five-point Likert-type scale range
between “Never” and “Always” or “Strongly
disagree” and “Strongly agree.” It was previously
documented that the scale successfully
distinguishes those who attempted suicide and
those who did not. It demonstrates the frequency
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of psychological pain rather than its severity (12).
Demirkol et al. (13) explored the psychometric
properties of its Turkish version.

Traumatic Experiences Checklist (TEC): It
seeks 29 types of past traumatic experiences
without term restrictions (i.e., childhood or early
adulthood). The questions focus mainly on three
essential points: 1) whether the event happened
or not, 2) how old one was at the time of the
event, and 3) how much the event affected the
person psychologically (14). One gives 1 point for
each event they experienced and 0 for those not
experienced. The TEC total score ranges from 0
to 29, indicating the number of traumatic events
experienced. In addition, the scale allows
composite scores for each trauma type
(emotional neglect, emotional abuse, physical
abuse, sexual abuse, sexual harassment). The
trauma composite score ranges from 0 to 69 and
indicates the severity of the impacts of traumatic
experiences. Sar (15) carried out its Turkish
validity and reliability study. Besides, we created
a Visual Analog Scale (VAS) for the participants
to choose to what extent (1 = lowest severity, 10
= highest severity) they were affected by the
previous traumatic event(s).

Young Mania Rating Scale (YMRS): The items
cover core symptoms defined in the BD manic
episode, grading from mild to severe. The validity
and reliability study of its Turkish version was
performed by Karadag et al. (16). The euthymia
criterion is considered < 12 points.

Statistical Analysis

We presented the categorical data as numbers
(n) and percentages (%), while continuous data
were shown as median (interquartile range). The
categorical data were compared between the
groups with the chi-square test (Pearson’s Chi-
square). Since the Kolmogorov-Smirnov test
resulted in a non-normal distribution, we
analyzed the data using the Mann-Whitney U test
and Spearman’s correlation analysis. The
variables yielding significant relationships in the
correlation analysis were included in the linear
regression analysis to identify the predictors of
psychological pain and suicidal ideation. We
performed the analyses on SPSS 22.0 (Statistical
Package for Social Sciences; SPSS Inc.,
Chicago, IL) and accepted a p-value < 0.05 as
statistically significant.

RESULTS

A total of 120 participants, 60 patients and 60
controls, were included in the study. We found
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that alcohol and/or substance use (23.2% vs.
8.3%) and smoking (38.3% vs. 21.7%) among
the patients were significantly more frequent than
the controls (p = 0.024 and 0.046, respectively).
Similarly, the patient group had significantly
higher rates of automutilation (18.3% vs. 0%) and

Table-1. Sociodemographic characteristics of the groups.

suicide (45% vs. 0%) compared to the control
group (p < 0.001). Yet, we could not reach
significant differences between the groups by
their sociodemographic characteristics and family
history (p > 0.05) (Table-1).

Patient Control -
N % N % P
Age, Median (IQR) 31.0 (27.0-35.0) 30.0 (25.5-35.5) 0.310
Female 35 58.3 30 50.0
Sex Male 25 41.7 30 50.0 0.360
Single 22 36.7 24 40.0
Marital status Married 28 46.7 33 55.0 0.118
Divorced 10 16.7 3 5.0
Mddle school and ;¢ 26.7 18 30.0
Educational attainment High school 0 333 22 36.7 0.750
University 24 40.0 20 33.3
. District 16 26.7 17 28.3
Place of residence City 24 73.3 23 717 0.838
Low 13 21.7 9 15.0
Socioeconomic status Moderate 33 55.0 42 70.0 0.235
High 14 23.3 9 15.0
Employed 32 53.3 37 61.7
Employment status Unemployed 28 46.7 23 383 0.356
Alcohol and/or Yes 14 23.3 5 8.3 0.024
substance use No 46 76.7 55 91.7 '
. Yes 23 38.3 13 21.7
Smoking No 37 61.7 47 78.3 0.046
Family history of Yes 16 26.7 8 13.3 0.068
psychiatric disorders No 44 73.3 52 86.7 '
S Yes 11 18.3 0 .0
Automutilation NO 29 817 60 1000 <0.001
- Yes 27 45.0 0 0
Suicide No 33 55.0 60 100.0 <0.001
- Yes 18 66.7
Suicide by drugs NoO 5 333 - -
- . Yes 6 22.2
Suicide by hanging No o1 778 - -
Suicide by sharp Yes 4 14.8 i i
instruments No 23 85.2
Suicide by jumping from Yes 2 7.4 i i
a height No 25 92.6
None 10 16.7
Medication Mood stabilizers 10 16.7 i i
Antipsychotics 10 16.7
Multiple medications 30 50.0
Suicide age, Median (IQR) 20.0 (18.0-23.0) -
55g;|on of the diagnosis (years), Median 6.0 (4.0-10.0)
Total number of episodes, Median (IQR) 3.0 (2.0-4.0)
Number of depressive episodes, Median (IQR) 1.5 (1.0-2.0)
Number of manic episodes, Median (IQR) 1.0 (1.0-2.0)
Total number of hospitalizations, Median ; ;o (.0-2.0)

(IQR)

"Chi-square analysis, “Mann-Whitney U test. IQR: Interquartile Range.
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Table-2. The groups’ scores on the scales.

Patient Control x

Median (IQR) Median (IOR) P
Emotional neglect composite 7.0 (4.0-10.0) 2.0 (.0-4.0) <0.001
Emotional abuse composite 4.0 (3.0-8.0) .0 (.0-2.0) <0.001
Physical abuse composite 4.5 (.0-10.0) .5 (.0-2.0) <0.001
Sexual harassment composite® .0 (.0-4.0) .0 (.0-.0) <0.001
Sexual abuse composite® .0 (.0-.0) .0 (.0-.0) 0.028
Trauma composite (TEC) 22.0 (12.0-27.0) 4.0 (.0-10.0) <0.001
Total trauma score (TEC) 7.0 (6.0-10.0) 2.0 (.0-4.0) <0.001
BDI 10.0 (5.0-14.0) 1.0 (.0-5.0) <0.001
YMRS 3.5(1.0-5.0) .0 (.0-.0) <0.001
PS 19.5 (15.0-26.5) 13.0 (13.0-14.0) <0.001
VAS 6.0 (4.0-8.0) .0 (.0-4.0) <0.001
BSSI 2.0 (.0-4.0) .0 (.0-.0) <0.001

"Mann-Whitney U test. IQR: Interquartile Range
“Mean rank values differ between these variables with the same median values.

BDI: Beck Depression Inventory, BSSI: Beck Scale for Suicidal Ideation, PS: Psychache Scale, TEC: Traumatic Experiences
Checklist, VAS: Visual Analog Scale, YMRS: Young Mania Rating Scale

Table-1. The correlations of the PS ve the BSSI scores with the study parameters.

PS BSSI

r p r p
BSSI total score .688 .000
Suicide age .355 .069 -.059 770
Duration of the diagnosis (years) -.129 .325 -.053 .688
Total number of episodes 101 442 .166 .204
Number of depressive episodes .212 .103 .237 .068
Number of manic episodes -.262 .043 -.120 .362
Total number of hospitalizations .143 .276 .120 .362
Emotional neglect composite score 428 .001 453 .000
Emotional abuse composite score 424 .001 .306 .017
Physical abuse composite score .149 .254 .310 .016
Sexual harassment composite score 575 .000 .603 .000
Sexual abuse composite score .560 .000 490 .000
Trauma composite score TEC .638 .000 .639 .000
Total trauma score TEC .524 .000 .674 .000
BDI .781 .000 .763 .000
YMRS 495 .000 .701 .000
VAS .898 .000 767 .000

BDI: Beck Depression Inventory, BSSI: Beck Scale for Suicidal Ideation, PS: Psychache Scale, TEC: Traumatic Experiences
Checklist, VAS: Visual Analog Scale, YMRS: Young Mania Rating Scale

The patients scored significantly higher on all the
scales than the control group (p < 0.05) (Table-
2). Besides, we determined emotional neglect
(100%), emotional abuse (91.6%), physical
abuse (73.3%), sexual harassment (33.3%), and
sexual abuse (20%) in the patient group at the
specified rates.

When it comes to the scale scores, the patients’
PS score showed significant positive associations
with their BSSI, BDI, YMRS, VAS, and TEC total
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scores and the TEC composite scores of
emotional neglect, emotional abuse, sexual
abuse, sexual harassment, and trauma.
Moreover, we found significant positive
correlations between their BSSI score and their
BDI, YMRS, VAS, and TEC total scores and the
TEC composite scores of emotional neglect,
emotional abuse, sexual abuse, sexual
harassment, and trauma (Table-3).
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Table-2. The findings of the linear regression analysis.

B SE Standard 8 t p
PS (R*=0.769; F = 17.350; p < 0.001)
BISI -.408 .393 -.124 -1.038 0.304
Number of manic episodes 1.598 1.027 .118 1.556 0.126
Emotional neglect composite score -4.289 1.200 -1.884 -3.574 0.001
Emotional abuse composite score -3.798 1.185 -1.699 -3.206 0.002
Physical abuse composite score -4.008 1.184 -2.741 -3.386 0.001
Sexual harassment composite score -4.175 1.294 -1.414 -3.227 0.002
Sexual abuse composite score -2.941 1.190 -.652 -2.472 0.017
Trauma composite score TEC 4.063 1.164 5.471 3.491 0.001
Total trauma score TEC -.228 .215 -.132 -1.062 0.294
BDI 131 .187 .110 .699 0.488
YMRS -.209 .303 -.067 -.691 0.493
VAS 2.094 A74 .835 4.416 <0.001
BISI (R*= 0.646; F = 11.778; p < 0.001)
Emotional neglect composite score .340 449 492 .758 0.452
Emotional abuse composite score 297 443 437 .670 0.506
Physical abuse composite score .350 442 .788 .792 0.432
Sexual harassment composite score 420 .482 .468 .870 0.388
Sexual abuse composite score .569 .440 .415 1.294 0.202
Trauma composite score TEC -.345 435 -1.530 -.794 0.431
Total trauma score TEC 191 .074 .365 2.582 0.013
BDI .049 .070 135 .700 0.487
YMRS 144 .110 .152 1.315 0.195
VAS 163 174 214 .936 0.354

BDI: Beck Depression Inventory, BSSI: Beck Scale for Suicidal Ideation, PS: Psychache Scale, TEC: Traumatic
Experiences Checklist, VAS: Visual Analog Scale, YMRS: Young Mania Rating Scale

In the patient group, the TEC total scores and PS
scores of those who committed suicide were
significantly higher than those who did not
commit suicide (p < 0.001).

The multiple linear regression analysis yielded
that the patients’ PS score was significantly
predicted by the TEC composite scores of
emotional neglect (B = -4.289, p = 0.001),
emotional abuse (B = -3.798, p = 0.002), physical
abuse (B = -4,000, p = 0.001), sexual abuse (B =
-4.175, p = 0.002), sexual harassment (B = -
2941, p = 0.017), and trauma (f=4.063, p =
0.001) and the VAS score (B = 2.094, p < 0.001).
Finally, their BSSI score was significantly
predicted by their TEC total score (§ = 0.191, p =
0.013) (Table-4).

DISCUSSION

The BD patients in this study reported having
experienced emotional neglect (100%), emotional
abuse (91.6%), physical abuse (73.3%), sexual
harassment (33.3% ), and sexual abuse (20%) at
the specified rates. Our findings showed
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significant differences between the patients and
the controls by their scores on the scales.
Accordingly, the patient group had more
traumatic experiences, higher suicidal thoughts
even in remission, and more prevalent
psychological pain. Moreover, despite being a
semi-quantitative measure, they scored higher on
the VAS. And the TEC total scores and PS
scores of the patient group who committed
suicide were significantly higher than those who
did not commit suicide.

The relevant literature highlighted that neglect
and abuse in childhood, as well as the
neurobiological alterations initiated by traumatic
experiences, are more prevalent among
psychiatric patients compared to the healthy
population (17). In addition, it was previously
reported that mood disorders are more common
particularly among those exposed to emotional
neglect and sexual abuse exacerbated by genetic
and environmental interactions (18). In a clinical
sample from Turkey, mood disorders were found
more frequently in the participants reporting to
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have been exposed to emotional neglect (19). A
study with 100 BD patients concluded that almost
half of the patients experienced severe abuse in
at least one category (37% emotional, 37%
physical, and 21% sexual) (20). Another study
with 116 euthymic BD type | patients in the
Turkish  population reported the rates of
childhood trauma to be 45%-68%, physical abuse
to be 25.9%, emotional abuse to be 26.7%,
sexual abuse to be 20.7%, and physical and
emotional neglect to be 39.7% (21). Interestingly,
we found these rates to be much higher than
those reported so far. Although our sample had a
relative ethnic similarity with the sample in the
study by Erten et al. (21), regional and cultural
differences in sampling may have mediated the
different  findings.  Nevertheless, it was
noteworthy that each BD patient experienced
emotional neglect according to their responses,
assisted by a psychiatrist when needed, on the
TEC. Failure to satisfy the need for “bonding and
affection” (22), which comes after basic
physiological and security needs, may lead to
neurodevelopmental issues and difficulties in
emotion regulation (23). Considering that
environmental factors also have a role in the
etiology of BD (3), traumatic experiences may
have somehow triggered neurogenesis in these
patients, affecting the onset and episodes of the
disorder.

To the best of our knowledge, the only data on
psychological pain levels among BD patients
were collected by the Turkish validity and
reliability — study  for  the Mee-Bunney
Psychological Pain Assessment Scale. The study
concluded the mean psychological pain level
among BD patients to be 45.88 without additional
evidence for the patients’ episodes. Our BD
patients in remission had a median PS score of
19.5 (24). The more the patients had traumatic
experiences (except for physical abuse), the
more frequent they had psychological pain.
Moreover, according to their TEC scores, they
had increased severity of suicidal ideation as the
total number of traumatic events increased. Thus,
our result may imply that the more one is
exposed to all aspects of trauma (emotional,
physical, and sexual), the more severe the
suicidal ideation appears. A study with BD
patients reported a positive correlation between
childhood traumas and suicide (25). In fact,
traumas may contribute to the BD cycle and
symptom severity (26). Another study concluded
significant positive associations between the
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severity of childhood traumas and suicidal
thoughts and behaviors among BD patients (27).
A recent meta-analysis suggested that exposure
to childhood traumas is associated with an
increased risk of suicidal behavior in BD (28).
Hence, our findings are consistent with the
previous results revealing the link between
increased suicidal ideation and traumatic
experiences in BD.

In this study, the elevated frequency of
psychological pain was correlated with the VAS
scores and the severity of depressive symptoms
and suicidal ideation. Similarly, the previous
literature acknowledged psychological pain as a
risk factor for suicide (7). However, we concluded
that psychological pain did not significantly
predict the severity of suicidal ideation. A meta-
analysis study revealed that individuals with
suicidal ideation feel greater psychological pain
than those without (7). As well as psychological
pain, suicidal ideation also covers one’s capacity
to commit suicide, environmental factors,
hopelessness, problem-solving  skills, self-
perception, and sense of belonging. Therefore,
our finding may be explained by the multifactorial
structures of suicidal ideation and psychological
pain and their likely heterogeneity with other
variables (29). Despite substantial evidence
supporting the association between suicide and
psychological pain, the literature lacks systematic
studies (30).

Another noteworthy finding of our study was that
the trauma composite and the VAS scores
predicted psychological pain, among which
emotional neglect and sexual abuse were the
strongest predictors of psychological pain. These
findings may point out that the quality and
severity of the trauma, rather than its quantity,
function on  psychological pain  more.
Psychological pain is predicted by unrequited
spiritual needs and a lack of care, affection,
compassion, and social support. Meanwhile, it
should be noted that the PS measures the
frequency of psychological pain better than its
severity. However, psychological pain among
individuals with trauma may be much more
severe than expected; therefore, psychological
pain is sometimes considered a mechanism of
coping with trauma and emotional avoidance
(31). On the other hand, trauma refers to the
number of traumas on the TEC. The predictive
relationship between trauma composite scores
and the BSSI score may indicate that the quantity
of trauma also predicts the severity of suicidal
ideation.
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The apparent strength of the present study is the
inclusion of BD patients in remission, eliminating
the confusion associated with episodes.
However, we carried out this cross-sectional
study in a single center. In addition, although the
literature offers generic definitions for trauma and
psychological pain, interpreting these concepts
based on self-report scales may be influenced by
culture and duration of trauma.

CONCLUSION

Overall, we concluded that the BD patients in
remission  experienced emotional neglect,
emotional abuse, physical abuse, sexual

harassment, and sexual abuse more than the
healthy controls. The BD patients had more
traumatic experiences, felt more psychological
pain even in remission, and had greater severity
of suicidal ideation. The severity of past traumatic
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Jinekolojik endokaviter brakiterapi uygulamalarinda bilgisayarli planlama ve
termoliiminesans (TLD) dozimetrisi 6lgumlerinin karsilagtiriimasi

Comparison of computerized planning and thermoluminescence (TLD)

dosimetry measurements in gynecological endocavitary brachytherapy applications
Nezahat Olacak Zeynep Ozsaran

Ege Universitesi Tip Fakiiltesi, Radyasyon Onkolojisi Anabilim Dali, izmir, Tirkiye

oz

Amag: Opere/inopere serviks ve endometrium kanserli hastalarin endokaviter brakiterapi tedavisinde
rektum ve mesane dozlarinin dozimetrik degerlendirilmesidir.

Gere¢ ve Yontem: On inopere, 12 opere serviks ve endometrium kanserli hastanin endokaviter
brakiterapi tedavilerinde rektumdaki dozlari élgmek igin, thermoliminisans dozimetre (TLD) igeren
rektal prob yerlestirildi. Mesane dozlarini belirlemek igin mesane boynuna foley sonda (balon) ve
tabanina bir zincir yerlestirildi. Hastalarin similatérde cekilen radyografileri lzerinde aplikator
noktalari, vagina, mesane ve rektum noktalari belirlenip brakiterapi tedavi planlama sisteminde doz
dagilimlari hesaplatildi. Rektumda 4 noktada hesaplanan ve TLD ile dlgiilen dozlar yiizde fark olarak
karsilastirildi. Mesane boynundaki doz, tabanindaki en ylksek doz ile istatistiksel olarak karsilastiridi.

Bulgular: Rektum igin, opere ve inopere hastalarda iki teknik arasindaki farklar; sirasiyla, maksimum
%17,68 ve %17,96, minimum %0,38 ve %0,20, ortalama R;:%5,62, R,:%4,22, R3:%5,96, R,4:%7,58 ve
R1:%6,73, R,:%4,36, R3:%4,34, R4:%7,53 olarak belirlendi. Mesane boynu ile tabanindaki maksimum
doz noktasi arasindaki fark opere hastalarda anlamli (p=0,0037) iken, inopere hastalarda anlamsiz
bulundu (p=0,3863).

Sonug: Rektumda hesaplanan ile 6lgllen dozlar arasindaki fark klinik agidan énemli degildir. Rektal
komplikasyonlar igin dozlar bircok noktada belirlenmelidir. Mesane boynunda belirlenen doz mesane
komplikasyonlari igin yeterli degildir, mesane tabaninda da dozlar belirlenmelidir.

Anahtar Sozciikler: Brakiterapi, thermoliminisans dozimetri, in-vivo dozimetri, rektal doz, mesane
doz.

ABSTRACT

Aim: Dosimetric evaluation of rectum and bladder doses in endocavitary brachytherapy treatment of
patients with operated/inoperable cervix and endometrium cancer.

Materials and Methods: A rectal probe with thermoluminescence dosimetry (TLD) was inserted to
measure doses in the rectum in endocavitary brachytherapy treatments of 10 inoperable, 12 operated
patients with cervical and endometrial cancer. A foley catheter (balloon) in the neck of the bladder and
a chain in its base was placed to determine the bladder doses.

Applicator points, vagina, bladder, and rectum points were determined on the radiographs of the
patients taken in the simulator, and dose distributions were calculated in the brachytherapy treatment
planning system. Doses calculated at 4 points in the rectum and measured by TLD were compared as
a percentage difference. The dose at the bladder neck was statistically compared with the highest
dose at its base.
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Results: The differences between the two techniques in operated and inoperable patients for the
rectum; respectively, maximum 17.68% and 17.96%, minimum 0.38% and 0.20%, mean R;:5.62%,
R2:4.22%, R3:5.96%, R4:7.58% and R;:6.73%, R,:4.36%, R3:4.34%, R4:7.53% were determined. While
the difference between the bladder neck and the maximum dose point at its base was significant in
operated patients (p=0.0037), it was insignificant in inoperable patients (p=0.3863).

Conclusion: The difference between the calculated and measured doses in the rectum is not clinically
significant. Doses for rectal complications should be determined at multiple points. The dose
determined at the bladder neck is not sufficient for bladder complications, the doses should also be

determined at the base of the bladder.

Keywords: Brachytherapy, thermoluminescence dosimetry, in-vivo dosimetry, rectal dose, bladder

dose.
GiRiS
Endokaviter brakiterapinin amaci g¢evre normal
dokularin  toleransini asmayan, etkin lokal
kontroli saglayabilecek en yiksek dozun hedef
volime verilmesini  saglamaktir.  Eksternal

radyoterapinin aksine kaynaklarin etrafindaki hizli
doz dislUsiine bagh olarak hedef volim ve
cevresinde ¢ok vyiksek doz inhomojenitesi
brakiterapi dozimetrisini gliclestirmektedir. Bazen
birkagc mm’lik bir geometrik farklilik dahi
hesaplanan ve oélgllen dozlar arasinda ¢ok
o6nemli farkliliklar olugsmasina neden olabilir.
Buna ragmen iyi bir planlama ve uygulama ile bu
farklihk en aza indirilebilir.

Jinekolojik malignitelerin tedavisinde endokaviter
brakiterapi oldukga 6nemli bir rol oynamaktadir.
Endometrium ve serviks uteri kanserlerinde erken
evrelerde tek basina, ileri evrelerde eksternal
radyoterapi ile birlikte kullanimi uzun vyillardir
standart tedavi yaklasimlarindan birini
olusturmaktadir (1-3). Jinekolojik kanserlerin
tedavisinde sinirlayici etken, mesane ve rektum
tarafindan tolere edilebilecek radyasyon dozudur
(3-7). Brakiterapide izotop segimi, radyoaktif
kaynagin konumlandirilmasi, aplikatér tasarimi,
yukleme teknigi ve referans doz secimi gibi
faktdrler doz dagihimini etkileyerek tedavi alani
cevresindeki mesane ve rektum gibi normal
dokularin aldigi dozlarda buyuk farkliliklara yol
agmaktadir (7-15). Diger yandan, tedavi suresi
boyunca aplikatérde olabilecek yer degistirmeler
ve tim tedavi boyunca doz monitdrizasyonun
gucligu rektum ve mesanede yliksek dozlara yol
acgabilmektedir. Aplikator sabitlenmesine ve kisa
tedavi slresine dayali yiksek doz hizli (High
Dose Rate: HDR) uygulamalarinda &zel
noktalardaki dozlar daha kolay ve guvenilir bir
sekilde belirlenebilir ve fraksiyon sayisi
arttinlarak ge¢ komplikasyon riski azaltilabilir (7,
16, 17). Ayrica yapilan bircok arastirmada,
rektum ve mesaneye ait komplikasyonlarin
gelismesinde tedavi suresi, total pelvik 1sinlama
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dozu, kemoterapi 6ykusu, evre, yag, obesite gibi
faktorlerin etkin oldugu belirtiimektedir (3, 7, 18-
20).

2-boyutlu brakiterapi tedavi planlama sisteminde
rektum ve mesane dozlarini belirlemede
Uluslararasi Radyasyon Birimleri ve Olgiimleri
Komitesi’nin 38 no’lu (ICRU-38) protokollntn
o6nerdigi tek  bir referans  noktalarinda
hesaplanabilen dozlar g6z 6ntne alinir (21).
Belirlenen bu referans doz noktalarinin
komplikasyonlar agisindan yeterli olmayip, baska
noktalarda da ylksek dozlarin olabilecegi yapilan
calismalarda belirtilmistir (4, 7, 22-27). Bu dozlar
pratikte, islem sirasinda uygun dedektor
kullanilarak olcllebilir. ilk zamanlardaki manuel
yuklemeli endokaviter brakiterapi tekniklerinde
mesane tabani ve anterior rektal duvardaki dozu
saptamak igin bir sintilasyon sayaci ve dogru
okuyucuya bagl kiglk iyonizasyon odalarini
kullaniimigtir. Bu yéntemde dozu tahmin ederken
prob dikkatli bir sekilde yerlestiriimeli, rektum ve
mesane dozunu dogru bir sekilde okuyabilmek
icin bir basin¢ uygulanmalidir. Daha sonraki yillar
boyunca cesitli yarn iletken ve fotovoltaik
dedektorler denenmistir.  Bu  dedektorlerin
genelde Is1 ya da enerjiye bagimli olmalarindan
dolayr ¢cok dikkatli kullaniimalari gerekmektedir.
Bununla birlikte gercek rektal doz
thermoliminisans dozimetre (TLD) yUkli bir
rektal probun yerlestirilip, tedavi boyunca iceri
birakildigi in-vivo bir ydntemle daha kesin olarak
belirlenmektedir. Tahmin edilen dozdaki belirsizlik
1 %20’dir (4, 7, 15, 22). Son zamanlarda mesane
ve rektum dozlarinin élgimleri i¢in yeni teknikler
gelistiriimektedir (14, 15, 28-30).

Klinigimizde TLD ve 2-boyutlu brakiterapi tedavi
planlama sistemi (TPS) ile anterior rektal
duvardaki élgtlen ve hesaplanan dozlarin farkini,
ayrica mesane boynu ve tabanindaki dozlari
belirlemek icin Rotterdam grubu tarafindan tarif
edilen bir ydntem uygulanip bilgisayarl planlama
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dozlari istatistiksel olarak
amaciyla bu calismayi

ile  hesaplanan
degerlendirmek
gercgeklestirdik.

GEREG ve YONTEM

Calismamizda yer alan evre 1B-llIA olan 22
serviks ve endometrium kanserli hastanin 10’u
(%45,5) inopere ve 12i (%54,5) opere
vakalardan olugsmaktadir. Hastalarin yaslari 40-
67 arasinda degismekte olup ortalama yas 50’dir.
Serviks ve endometrium Kkarsinomlu hastalar
endokaviter brakiterapi uygulamasina alinmadan
once, bagirsaklari gérinur hale getirebilmek igin
240 mL radyobarit verildikten 4-5 saat,
anesteziden ise vyaklagik 30 dakika sonra
endokaviter brakiterapi uygulamasina alinmistir.

Hastalar bilgilendirilip izinleri alindiktan sonra
mesane tabanini belirlemek igin, Rotterdam
grubu tarafindan gelistirilen metal bir kateter
araciligi ile ince steril gimuls zincir mesane
trigonuna yerlestirildi ve metal kateter ¢ekilerek
zincire bagh olan ince ipin ucu hastanin kasigina
sabitlendi (31). Mesane boynunun pozisyonunu
beliremek icin, ICRU-38 nolu raporunda
belirtildigi gibi, bir foley kateter (balon) yerlestirilip
mesane bosaltildi. Daha sonra balon 3 cc
kontrast ve 4 cc hava ile doldurularak sisirilip,
mesane boynuna gelene kadar geri gekildi (21).
120 cc izotonik ile mesane dolduruldu. Opere
hastalarda anatomik yapilara uygun olan (2, 2,5,
3 cm interaksli) ovoid ciftleri, inopere hastalarda
ise uygun boydaki tandem (40, 50, 60, 70 mm
uzunluk, capi 3 mm, aplikatérin vaginal
bélimlyle 40 derece acili) ve ovoid ciftleri
yerlestirildi (Rotterdam aplikatér seti) (Sekil-1).
Ovoid ¢iftlerini rektumdan uzaklastirmak ve
posterior vagina duvarini belirlemek igin, rektal
retraktor  ovoidin  altina  gelecek  sekilde
yerlestirilip uygulama aletindeki yerine sabitlendi.
Rektumdaki dozlari 6élgmek ic¢in (in-vivo doz
Olcimi), perpex maddeden Ozel olarak
hazirlanan 2 cm c¢apinda ve 8,5 cm boyutunda
6zel bir rektum probu kullanildi (Sekil-2). Probun
Uzerinde 6nden arkaya dogru R;, Ry, Rs ve Ry
olmak Uzere dort rektum noktasini belirlemek
icin, numarali naylon posetlere sarili ikiser adet
TLD-100 c¢ubuklari sidacak uzunlukta ve
genislikte dikdoértgen yuvalar mevcuttur. Her bir
rektum noktasinin birbirinden uzakligi yuvalarin
merkezinden itibaren 1,5 cm’dir. Film Gzerinde 1
mm c¢apinda, 6 mm uzunlugunda silindirik TLD
cubuklarinin yerlerini saptamak icin dikdértgen
yuvalar arasina 1 mm’lik lehimler yerlestirildi.
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Radyoterapide en yaygin kullanilan TLD-100,
magnezyum ve titanyumla safidi bozulmus
lityum florGrdtr (LiF: Mg, Ti). Calismamizda
kullandigimiz TLD-100 1mm c¢apinda, 6 mm
uzunlugunda ve yaklasik 10 mgr agirigindadir
(Sekil-3). Etkin atom numarasi Z;p=8,14
oldugundan yaklasik doku esdegeridir
(Zpoku=7,42). Ylksek enerji bagimliliklari yoktur
ve Olcim hata payr %2-3tur. Isinlama dozuna
cevabi 10 miliRéntgen-1000 Rontgen arasinda
lineerdir. Oda sicakliginda yilda yaklasik olarak
%5den daha az IUminesans kaybina
ugramaktadir (32, 33). TLD’ler dozimetrik
Olciimlerden énce kalibre edilmelidir. Kalibrasyon
isleminde 100 adet TLD 0,5 cm’lik iki adet doku
esdegeri bolus arasinda konularak, lineer
hizlandirici cihazinda 6 MV foton enerijisi ile 100
cm kaynak cilt mesafesinde, 10x10 cm? alanda
ve 10 cm derinlikte 100 cGy doz verilerek
Isinlandi. Isinlama suresi tedavi planlama sistemi
ile sanal fantom (zerinde hesaplandi. Ardindan
TLD okuyucudan okuma yapmadan tavlama
islemine gegilerek 400 °C’de 1 saat, 100 °C’de 2
saat firinlama islemi yapildi ve kullanima hazir
hale getirildi. Rektal prob UGzerinde belirlenen
yuvalara daha o6nceden kalibrasyonu yapiimig
TLD’ler yerlegtirildikten sonra, Uzerleri ince bant
ile 6rtulip ardindan prob ¢ok ince bir slinger igine
TLD kismi agikta kalacak sekilde yerlestirildikten
sonra, Uzerlerine Islanmamasi igin ince seffaf
naylon gegirildi ve TLD cgubuklar rektumun 6n
duvarina gelecek sekilde hastaya yerlestirilip

sabitlendi. TLD ve zincir uygulamalarinda
hastalar bilgilendirilip izinleri alindi. Hastalar
jinekolojik pozisyondan normal yatis pozisyonuna
getirilerek, aplikatérler 06zel sabitleyici alet

(fixator) ile tedavi masasina sabitlendi. Kaynak
pozisyonlarini  simile etmek igin, yalanci
kaynaklar (dummy) tandem ve ovoidlerin icine
yerlegtirildikten  sonra, hasta  sabitlenerek
simulatérde kaynak eksen uzakhg 100 cm de
ortogonal teknikle on-arka (AP) ve yan (RL)
ortogonal radyografiler g¢ekildi (opere hasta:
Sekil-4ab ve inopere hasta: Sekil-5ab).
Radyografiler tzerinde gerekli aplikator/katater
noktalari, tanimlanan vagina noktalari (Vi, V,,
V3), ICRU-38 raporunun tanimladigi mesane
referans noktasi (Bo:On-arka grafide foley
kateterin orta noktasinda, yan grafide ise alt arka
yuzeyindeki nokta), mesaneye yerlestirilen zincir
Uzerinde aplikatdre en yakin ve maksimum doz
alabilecedi dustnllen zincir noktalari (Z4, Z,, Zs)

ve rektum noktalari (R;, R, R3; ve Ry)
isaretlenerek  2-boyutlu  brakiterapi TPS’ne
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(Nucletron ~ PLATO-BPS  versiyon 10,30,
Veenendaal, Netherlands) aktarildi. Opere
hastalarda vagina yuzeyinden (mukozasi) 5-9
mm derinlige 925 cGy doz, inopere hastalarda
ise, A noktasina (intrauterin tandem flanjindan ve
ovoidlerin Ust ylizeyinden 2 cm yukarisinda, 2 cm
sag ve solunda yer alan nokta) 850 cGy doz
verilecek sekilde tedavi planlamalari yapilarak
sagital, transvers ve koronal dizlemlerde doz
dagilimlarn ¢izdirildi ve isaretlenen noktalardaki
dozlar belirlendi (Sekil-6 ve 7). Hastalarin tedavi
planlari onaylandiktan sonra tedavileri, iridyum-
192 (lgzlr) radyoaktif kaynagi iceren (yaklasik 10
curie, 1,1 mm c¢apinda ve 5 mm uzunlugunda,
aktif boyutlari, 0,6 mm c¢apinda ve 3,5 mm
uzunlugunda) microSelectron-yiiksek doz hizli
(microSelectron-HDR, Nucletron, Veenendaal
Netherlands), sonradan yuklemeli brakiterapi
cihazinda aktivite ve referans doza bagli olarak
5-30 dakikada tamamlandi (Sekil-8). Tedavi
sonrasi mesanedeki zincir ve rektumdaki rektal
prob hastadan c¢ikartildi. Rektal prob Ulzerinden
cikarilan TLD gubuklari, bir giin sonra doz okuma
egrilerini homojen yapmak igin 100 °C'de 10
dakika firinlandi. Ardindan, Harshow 5500
(Harshow—os 5500 model TLD dunitesi, Virginia,
USA) TLD okuyucu cihazinda yaklasik 350 °C
sicaklkta okundu. Bilgisayarh planlama sonuglar
ile TLD dozimetri sonuglarinin yuzde farki
hesaplandi. Mesane dozlar igin benzer nuimerik
Olcimler arasindaki iligki korelasyon testleri ile
arastirildi, farklar medyan degerlerin
karsilastirildigir Wilcoxon testi ile degerlendirildi,
istatistiksel anlamh farklilik igin tip 1 hata duzeyi
a=0,05 kabul edildi. Calisma 23-4.1/73 nolu etik
kurul onayr almis olup, arastirma ve yayin etigine
uyulmustur. Calismanin yayini i¢in, hastalardan
tibbi verilerinin yayinlanabilecegine iliskin yazih
onam belgesi alindi.

Ovoid

Intrauterin

Sekil-1. 2 cm ¢apinda ve 2.5 cm boyunda ovoid ciftleri,
4 cm boyunda ve 40° agili intrauterin tandem
ve rektal retraktor iceren Rotterdam aplikator
seti.
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Sekil-2. Uzerinde 4 farkli noktaya ikiser adet TLD-100
cubuklari yerlestiriimis rektal prob.

Sekil-3. 1 mm ¢apinda 6 mm uzunlugunda TLD-100
cubuklari.

7 Mesane *
—~
\ . Rektal Prob
= ’ ’}

Sekil-4. Opere serviks bir hastada a) 6n-arka (AP),
b) yan (RL) radyografi gorintdleri.

Inrauterin
Tandem

Rektal Prob

Mesane

Zincir

Orvoid

Sekil-5. inopere serviks bir hastada a) én-arka (AP),
b) yan (RL) radyografi gortntuleri.

Sekil-6. Opere serviks bir hastada a) sagital,
b) transvers ve c) koronal dizlemlerde doz
dagilhimlari.
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Sekil-7. Inopere serviks bir hastada a) sagital,
b) transvers ve c) koronal diizlemlerde doz
dagihmlari.

Sekil-8. MicroSelectron-HDR brakiterapi cihazi.

BULGULAR

TPS’'de ortogonal radyografilerden hesaplanan
ve TLD in-vivo dozimetre ile dlgllen Ry, R,, Rz ve
R, rektum noktalarina ait doz dederleri ve bunlar
arasindaki yilzde farklar opere hastalar icin
Tablo-1, inopere hastalar igin ise Tablo-2’de
verilmigtir. Opere hastalara ait planlama ve 6lgiim
noktalari arasindaki maksimum fark %17,68,

minumum fark %0,38 ve ortalama fark R;:%5,62,
R,:%4,22, R3:%5,96 ve R,:7,58 olarak bulundu.
Rektal noktalarda, ortogonal radyografiler
Uzerinden planlanan dozlar ile TLD in-vivo
dozimetri ile 6l¢llen dozlar arasindaki korelasyon
varhdi arastirmasinda, dort rektum noktasinda
korelasyon katsayilari (r) tst dizeyde bir iliskiyi
belirlemistir (R,;’de r=0,988, R,'de r=0,984, Rsy'de
r=0,973, R,/de r=0,984).

inopere  hastalarda, rektum noktalarinda
planlama ve 6lgiim ile bulunan dozlar arasindaki
maksimum fark %17,96, minumum fark %0,20 ve
ortalama fark R;:%6,73, R,:%4,36, R3:%4,34 ve
R4:%7,53 olarak bulundu. Burada da planlanan
doz ile TLD &lgim sonucu elde edilen dozlar
arasindaki korelasyon st dizeyde bir iliskiyi
gosterdi, korelasyon katsayilari R;'de r=0,971,
R,’de r=0,985, Rs'de r=0,988 ve R,de r=0,985
olarak belirlendi.

TPS’'de, mesaneye yerlestirilen zincir (izerinde
belirlenen Z,, Z,, Z3z noktalari ve mesane boynuna
yerlestirilen balon Uzerinde ICRU-38 tarafindan
onerilen B, referans noktasindaki doz degerleri
opere ve inopere hastalar igin Tablo-3 ve Tablo-
4'de gosterilmektedir. Zincir Uzerindeki
maksimum doz ile By referans noktasinin aldigi
doz karsilastirildiginda opere hastalarda farkin
istatiksel olarak anlamli  dizeyde oldugu
(p=0,0037), inopere hastalarda ise fark olmadigi
(p=0,3863) belirlendi.

Tablo-1. Opere serviks ve endometrium hastalarda 4 farkli rektum noktalarinin, TPS’de hesaplanan ve TLD ile

Olgllen doz degerleri ve % farklari.

Hasta TPS (cGy) TLD (cGy) % Fark

N R1 R> R3 R4 R1 R> R3 R4 R1 R> R3 R4

1 579 447 266 159 625 455 267 158 -794  -1,79 -0,38 0,63
2 347 494 436 256 331 464 442 274 4,61 6,07 -1,38 -7,03
3 133 208 339 472 140 231 380 518 -5,26 -11,06  -12,09 -9,75
4 575 547 339 199 545 576 359 216 5,22 -5,30 -5,90 -8,54
5 226 384 578 513 220 366 604 528 2,65 4,69 -4,50 -2,92
6 481 550 396 233 468 587 442 259 2,70 -6,73 -11,62 -11,16
7 255 442 529 364 227 453 512 324 10,98  -2,49 3,21 10,99
8 316 526 577 364 313 552 657 407 0,95 -4,94 -13,86  -11,81
9 190 330 453 379 221 335 485 446 -16,32  -1,52 -7,06 -17,68
10 205 359 556 560 194 374 575 595 5,37 -4,18 -3,42 -6,25
11 331 511 509 338 315 514 520 340 4,83 -0,59 -2,16 -0,59
12 301 541 776 570 299 548 730 591 0,66 -1,29 5,93 -3,68
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Tablo-2. inopere serviks ve endometrium hastalarda 4 farkli rektum noktalarinin, TPS’de hesaplanan ve TLD ile

Olgulen doz degerleri ve % farklari.

Hasta TPS (cGy) TLD (cGy) % Fark
No

Ry R2 Rs R4 Ry R2 Rs R4 R1 R2 Rs R4
1 453 615 735 568 483 619 794 670 -6,62 -0,65 -8,03 -17,96
2 502 293 180 119 498 275 176 118 0,80 6,14 2,22 0,84
3 378 517 638 548 412 545 694 568 -8,99 -5,42 -8,78 -3,65
4 355 497 653 612 368 478 666 652 -3,66 3,82 -1,99 -6,54
5 452 609 853 678 507 651 821 797 -12,17  -6,90 3,75 -17,55
6 242 352 462 574 248 367 478 566 -2,48 -4,26 -3,46 1,39
7 585 572 380 231 660 612 391 216 -12,82 -6,99 -2,89 6,49
8 411 518 647 621 417 495 617 630 -1,46 4,44 4,64 -1,45
9 562 639 507 306 640 670 538 343 -13,88 -4,85 -6,11 -12,09
10 477 502 389 257 456 501 395 238 4,40 020 -154 7,39

Tablo-3. Opere serviks ve endometrium hastalarda TPS’de ortogonal radyografi teknigi ile belirlenen, mesane
tabaninda zincir tGizerinde 3 farkl noktadaki ve mesane boynunda referans noktadaki (Bo) doz degerleri.

Hasta No Mesane Zincirinde (cGy) Mesane Boynunda (cGy)
Z1 Z Z3 Bo
1 882 1145 657 791
2 825 774 548 537
3 862 673 351 429
4 645 712 715 688
5 808 855 674 408
6 787 663 924 592
7 398 497 552 450
8 395 500 468 420
9 704 691 411 435
10 516 464 479 465
11 535 767 1068 567
12 921 869 685 705

Tablo-4. inopere serviks ve endometrium hastalarda TPS'de ortogonal radyografi teknigi ile belirlenen, mesane
tabaninda zincir tizerinde 3 farkl noktadaki ve mesane boynunda referans noktadaki (Bo) doz degerleri.

Hasta No Mesane Zincirinde (cGy) Mesane Boynunda (cGy)
Zl Zz Z3 BO

1 616 671 1103 1138

2 506 612 741 804

3 699 754 902 920

4 712 807 1031 839

5 671 789 562 884

6 912 898 849 889

7 558 586 771 521

8 671 758 675 1016

9 626 710 755 846

10 864 883 939 1004

254 Ege Tip Dergisi / Ege Journal of Medicine



TARTISMA

Brakiterapide 2 veya 3-boyutlu tedavi teknikleri
kullanilir. Geleneksel radyografik film tabanli
nokta bazli 2-boyutlu teknik, gelismekte olan
Ulkelerde basitligi ve pratikligi nedeniyle yaygin
olarak kullaniimaktadir. Bilgisayarli tomografi
(BT) velveya manyetik rezonans gorintileme
(MRG) tabanh hacim bazli 3-boyutlu teknik lokal

kontrolin  artirlmasi  ve ge¢ toksisitelerin
azaltiimasi avantajlari nedeniyle tercih
edilmektedir (34, 35, 36, 37, 38, 39).

Calismamizda, radyografik film kullanarak 2-
boyutlu tedavi planinda, ICRU-38 mesane ve
rektum referans noktalarinin doz
degerlendiriimesi igin yetersiz oldugunu, ayrica
TPS’nin dogrulugunu farkh bir in-vivo dozimetrik
olcim ydntemiyle belirlemeyi hedefledik.

Calismamizdaki serviks uteri ve endometrium
kanserlerinin  endokaviter brakiterapi tedavi
planlamasinda, mesaneye yerlestirilen zincir,
mesane boynu ve rektum 6n duvarindaki dozlarin
hesaplanmasi, referans noktalarin ortogonal
radyografiler (zerinde lokalize edilmesi ile
yapilmistir. TLD in-vivo o6lgimleri ve ortogonal

radyografi  teknigi  kullanilarak  bilgisayarli
planlama ile yapilan hesaplamalarda rektum
dozu sonuglari  kabul edilebilir  sinirlar

iceresindedir ve opere hastalarda maksimum fark
%17,68, inopere hastalarda ise %17,96 olarak
bulundu. Kapp ve arkadaslari ¢alismalarinda,
serviks kanserlerinde Fletcher aplikatorlerini
kullanarak A noktasina 850 cGy, endometrium
kanserlerinde ise standart silindirik aplikatorleri
kullanarak, aplikator yluzeyinin 0,5 cm lateraline
925 cGy uygulayarak, TLD oél¢cimleri ve ortogonal
radyografi teknigi kullanilarak yapilan bilgisayarl
planlama sonuglari arasindaki maksimum farkin
1 %20 oldugunu belirlemisler ve sonuglarin kabul
edilebilir sinirlar icinde oldugunu kaydetmislerdir.
Rektal prob olarak, 2 cm g¢apinda 12 cm
uzunlugunda 0,5 cm aralikll metalik dairelerle
isaretli plastik tip kullanmiglardir. TUp Uzerinde
birbirinden 1,5 cm uzaklik bulunan doért rektum
noktasi isaretlenmistir (4). Deshpande ve
arkadaslari calismasinda, 1%'cs Selectron-LDR
uzaktan kumandal tedavi cihazi ve Fletcher-Suit
aplikatért  kullanarak iki teknigi birbirleriyle
uyumlu oldugunu bildirmiglerdir. Rektal noktalari
kursun telli ya da pelletli rektal markirla dort
noktada belirlemiglerdir (22). TPS’de hesaplanan
ile in-vivo Olgllen rektum dozlari arasindaki fark,
farkli bir in-vivo dozimetrik 6lcim teknikleriyle
yapilan bazi calismalarda (40, 41, 42) yiksek
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bulunurken, bazilarinda (43, 44) ise anlamh
bulunmamistir. Hesaplanan ile O&lgllen dozlar
arasindaki buyuk farklar similasyon ve tedavinin
uygulanmasi arasinda dozimetre veya
aplikatdrlerin geometrik kaymalarindan
kaynaklanabilir (42, 45).

Calismamizda ortogonal radyografiler izerinden
planlanan ile TLD in-vivo dozimetri élgimleri ile
edilen rektum dozlari arasindaki korelasyonda,
korelasyon katsayilari Ust dizeyde bir iligkiyi
gostermistir. Hem opere hem de inopere
uygulamalarda ortalama 0,9822 olarak bulundu.
Kapp ve arkadaslari bu iligkiyi ortalama 0,9556
olarak belirlemiglerdir (4). TLD olgimleri ile

ortogonal radyografiden hesaplanan dozlar
arasindaki fark, lokalizasyon ve TLD'nin
kalibrasyon hatalarina bagh olabilir. TLD

cubuklarinin kalibrasyonundan meydana gelen
hata + %H1’dir. Radyografiler lzerinde belirlenen
noktalarin dijitizer ile bilgisayara giris yaparken
olusabilecek hata %71’in altinda kalmaktadir.
AP/RL radyografi ¢ekimi ve skopiden TLD’nin
alabilecedi dozlar tim rektum noktalarinda 1cGy
ve altindadir. '%Ir kaynaginin kalibrasyonun
meydana gelen hata %3 olarak bulunmustur.
Hasta ve aplikatdér stabilizasyonu oldukga iyi
saglanmasina ragmen, istem disi barsak
hareketlerine bagli olarak rektal prob distale
dogru vyer degistirebilir. Bu nedenle HDR
brakiterapi ile tedavinin kaynak aktivitesi ve
verilen doza bagli olarak 5-30 dakika gibi kisa bir
strede tamamlanmasi buyuk bir avantajdir.

Opere uygulamalarimizin %91,6'inda maksimum
rektal dozun bilgisayarli planlamadaki sonuglari,
planlanan fraksiyon dozunun (925 cGy) ortalama
%57,8 (49-62)'i ve %8,3’Unde %84’UG olurken,
TLD sonuglari opere uygulamalarin tamaminda,
planlanan fraksiyon dozunun ortalama %61,9
(50,2-78,9)’u olarak bulundu. inopere
uygulamalarimizin %80’'inde maksimum rektal
dozun bilgisayarli  planlamadaki sonugclari,
planlanan fraksiyon dozunun (A noktasina 850
cGy) ortalama %69,7 (59-77)si, %10’unda
%87’si ve %10'undan da 100'G olurken, TLD
sonuglarinda ise, %70’inde planlanan fraksiyon
dozunun ortalama %70,4 (58,6-78,8)U ve
%30’unda ortalama %90,5 (81,6-96,6)’i olarak
belirlendi. Gorulduga Uzere tim
uygulamalarimizin %86,4’inde HDR icin normal
doku doz sinirlarini %80 olarak hesaplayan ve
Oneren Madison grubunun dozlarinin altinda
kalmistir (7, 16, 46). Rektal prob tzerindeki Ry,
R,, R; ve R4 noktalarindan yiksek dozu olani,
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maksimum rektal doz noktasi olarak kabul edildi.
Uygulamalarimizda rektal prob Uzerinde bu
noktanin ICRU-38 referans rektal doz noktasina
(Ro:Lateral grafide intrauterin kaynadin alt
ucundan ya da intravaginal kaynagin ortasindan
cizilen o©n-arka ¢izgi Uzerinde, arka vaginal
duvarin 5 mm gerisinde olan nokta) diger
noktalardan daha yakin veya ovoidlerin ucu ile
intrauterin tandemin flanji arasinda kalan noktada
yerlestigi  belirlendi. Boéylece ICRU referans
noktasindan daha fazla doz alan noktalarin da
oldugu gézlendi. Bu nedenle rektal dozlar tek bir
noktada degil, bircok noktada degerlendirilmelidir.
Deshpande ve arkadaslarinin ¢alismalarinda
hastalarin yaklasik %70’'inde maksimum rektal
doz mutlak degeri, A noktasindaki dozun mutlak
degerinin  %40-70'i olarak belirlenmistir (22).
Kapp ve arkadaslarn rektum dozunu planlanan
fraksiyon dozunun, serviks uteri kanserlerinde
%93,3 (x %47)’i, endometrium kanserlerinde ise,
%91,8 (x %35)’i olarak belirlemiglerdir (4). Kapp
ve arkadaslarinin diger bir g¢alismasinda,
hastalarin  %10,5'inde anterior rektal duvar
dozlari A noktasindaki dozun %140’'indan fazla
ve %29unda %100’den bilyik %140’dan az
bulunmustur (7). Goérildigu gibi rektal doz
sonuglarimiz, literatir ~ sonuglarindan az
bulunmus ve higbir zaman referans dozun
%140’ina ulasmamistir. Bu durum kullanilan
teknige bagli olabilir. Ayrica Kapp ve arkadaslari
rektal dozlarin ortogonal radyografilerden
hesaplanan ile TLD in-vivo olglimlerinin iyi bir
korelasyon gdésterdiklerini, ancak yapilan ek BT
destekli dozimetri ¢calismalarinin rektum dozlarini
ongorilenden yuksek oldugunu gdstermislerdir.
BT destekli dozimetri ile hesaplanan rektumdaki
maksimum dozun, filmden elde edilenden 1,1-2,7
(ortalama 1,37) oraninda daha yiksek oldugunu
belirlemiglerdir. Bu durumun onemli
komplikasyonlara yol agacadi dusunilerek,
yukleme modifiye edilmis ya da planlanan doz
degistiriimis ve de bazi hastalarda fraksiyon
sayisi artiriimigtir (4).

Mesane dozlari ortogonal radyografi teknigi ile
degerlendirildiginde, ICRU-38 raporunda
belirtildigi gibi, mesane dozunun belirlenmesi i¢gin
mesane boynunda balon noktasinin referans
nokta olarak alinmasi yetersiz kalmaktadir (21,
47). Calismamizda mesane trigonuna
yerlestirilen zincir Uzerinde aplikatére yakin
yuksek doz alacagi tahmin edilen en az 1,5 cm

arayla isaretlenmis U¢ noktadaki dozlarin
belirlenmesi balon Ulzerindeki B, referans
noktasindan daha vyararli bulundu. Zincirin
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mesane tabani veya lateral resesusa
yerlestiriimesi de mimkindir. Bu durumda orta
bélimlerden daha ylksek dozlar ortaya
cikabilmektedir. Opere hastalarda, mesane zinciri
Uzerinde belirlenen maksimum dozlar mesane
boynunda tanimlanan ICRU-38 referans
noktasinda bulunan dozlardan fazla olmustur. On
iki opere olgunun 7 (%58,3)’'sinde mesane
zincirindeki maksimum doz mesane boynundaki
dozun 1,5-2 kati bulundu. Opere hastalardaki
anatomik yerlesim farkliigi, mesane arka
duvarinin  vagina  apeksine  dogru  yer
degistirmesine neden olmaktadir. Bu nedenle
ICRU-38 noktasi (Bo) mesane dozu
hesaplamasinda yetersiz kalmakta, mesanenin
Ozellikle de arka duvarinin aldigi gergcek dozu
yansitmamaktadir. inopere olgularin %70’inde
mesane boynunda tanimlanan ICRU-38 referans
noktasindaki  dozlar, mesane  zincirindeki
maksimum dozlardan fazla olmaktadir. Burada
anatominin normal olmasi ve intrauterin tandem
kullaniimasi nedeniyle ICRU-38 referans noktasi
ve zincir noktalan arasindaki doz farki
azalmaktadir. Kapp ve arkadaslari tarafindan
yapilan ¢alismada, tim uygulamalarin
%63,1’inde mesane zincirindeki doz, mesane
boynundaki dozu gegmis, %17,5 da ise mesane
tabanindaki doz, mesane boynundakinin iki kati
olmustur (4). Kapp ve arkadaslarinin diger bir
calismasinda, mesane tabanindaki dozun
mesane boynundaki dozdan bes kat daha yuksek
olabilecegi belirtiimistir (7). Ortogonal radyografi
tekniginde, mesaneyi kontrast materyalle
doldurma, lateral radyografide mesanenin arka
sinirini - gostermekle  birlikte bu  bélimler
mesanenin en ylksek doz alan bdlgelerini temsil
etmeyebilir.  Histerektomi  uygulanan  birgok
hastada mesane degdisik sekillere girmekte ve
mesane tabani dozu degigsmektedir. Kapp ve
arkadaslari, BT destekli dozimetride mesane
tabanindaki maksimum dozu 1-5,4 (ortalama
2,42) ve mesane boynundakini ise 1-1,7
(ortalama 1,44) oranlarinda, film destekli
dozimetriden daha yiksek oldugunu rapor
etmislerdir (4).

Opere uygulamalarimizda mesane zincirindeki
maksimum doz, planlanan referans dozun (925
cGy) ortalama %86,34 (54-123,8)'U olurken,
mesane boynundaki By referans noktasindaki
doz planlanan referans dozun ortalama %58,4
(44,1-85,5)i olmustur. inopere uygulamalarda
ise, mesane zincirindeki maksimum doz
planlanan referans dozun (850 cGy) ortalama
%102 (87-129,7)’si olurken, mesane boynundaki
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doz planlanan referans dozun ortalama %104
(61,3-133,9y0 dur. Kapp ve arkadaglari
calismasinda, mesane  zincirindeki  dozu
planlanan referans dozun serviks uteri kanserleri
icin %84,9 (+ %44)u, endometrial kanserler igin
%74,2 (x %43)’si ve mesane boynundaki dozu
planlanan referans dozun, serviks kanserleri igin
%65,8 (£ %46)’i, endometrial kanserler i¢in %62
(£ % 46)’si olarak belirlemislerdir (4). Hunter ve
arkadaslari calismasinda, mesane dozunu A
noktasindaki dozun %53-141) olarak
belirlenmistir (47). Literaturlerdeki calismalarda,
rektum ve mesane dozlari planlanan referans
dozun %140 i1 astiginda, bu durumun 6énemli
komplikasyonlara yol acabilecedi g6z 6ninde
bulundurularak tedavi semalarinin gerektiginde
degistiriimesi  6nerilmistir (4, 7, 47). HDR
brakiterapi igin, rektum ve mesane dozlarinin
planlanan referans dozun %80’ni ile sinirlanmasi
durumunda, ge¢ komplikasyonlarin azalacagi
yapilan g¢alismalarda belirlenmigtir (7, 16, 46).
Yapilan bagka bir calismada da merkezi
noktadaki dozun 8500 cGy'i astiginda
komplikasyonlarin arttigr bildiriimektedir (48).
Kuipers ve arkadaslari tarafindan yapilan diger
bir calismada, rektum ©6n duvari ve mesane
balonundaki total dozun (eksternal RT + internal
BT) 6300 cGy’in, mesane zincirindeki total dozun
da 6800 cGy'in altinda tutulmasinin geg¢ ve
onemli komplikasyonlari énleyecegi bildirilmistir
(49). Zincir Uzerindeki maksimum doz ile By

referans noktasinin aldigi dozu
karsilastirdigimizda, opere hastalarda farkin
istatistiksel olarak anlamh dizeyde oldugu

(p=0,0037), inopere hastalarda ise fark olmadigi
(p=0,3863) belirlenmistir. Kapp ve arkadaslari
mesane tabanindaki dozlarin mesane
boynundakilerden belirgin bir sekilde (p< 0,001)
yuksek oldugunu bulmuslardir (4). Mesane ve
rektumun aldigi doz hasta hareketleri, mesane
distansiyonu, bagirsak hareketlerine bagh olarak
degisse de, bu degisiklikler kisa uygulama
sureleri, rektal prob ve aplikator fiksasyon
teknikleri ile azaltilabilmektedir. Klinigimizde daha
once vektorel yontemle yapilan hesaplamalardaki
yer degistirme mesane noktasi i¢in ortalama 4,49
mm ve mesane zinciri igin 3,87 mm, aplikator igin
ise 0,89 mm ve rektum icin 4,83 mm olarak
bulunmustur (50). Yine ayni yontemle bes
uygulamada vyaptigimiz hesaplara goére yer
degistirme; mesane noktas! igin ortalama 3,15
mm, mesane zinciri igin 3,91 mm, aplikator igin
0,81 mm ve rektum icin 3,61 mm olarak
belirlendi. Daha 6nce rektum probu, yaklasik 2,5
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cm c¢aplh sert bir stingere 1 cm araliklarla
implante edilen 8-10 adet metal noktadan
meydana  gelmekteydi.  Istemsiz  barsak

hareketlerine bagh olarak rektal stungerin distale
dogru yer degistirmesi daha kolay olmaktadir.
Calismamiz igin Urettigimiz yaklasik 8,5 cm
uzunlugunda perspex maddeden yapilimis rektal
probun hastaya daha iyi sabitlendigini
sOyleyebiliriz. Bu yer degistirmelerde
radyografilerin ¢ekilmesi ve noktalarin belirlenip
bilgisayara aktariimasi sirasinda olabilecek hata
paylarinin da katkisi olmaktadir. Radyasyon
kaynagi etrafinda hizl doz dugusu nedeniyle,
kucuk yer degistirmeler bile hedef ve risk atindaki
organlarda 6nemli doz degisikliklerine neden
olabilecegi rapor edilmistir (37).

Ortogonal radyografi kullanilarak hesaplanan
rektum dozlarinin TLD &lgtmleri ile Ust dlzeyde
korelasyon go6stermesi Urettigimiz rektal prob
Uzerinde ya da ICRU-38 tarafindan O&nerilen
rektum noktasinda tahmin edilen rektum 6n duvar
dozlarinin komplikasyon gelisimi icin fikir verip yol
gosterici  olabilecegini gosterirken, ICRU-38n
onerdigi mesane boynundaki balon noktasi ile
zincir  Uzerindeki dozlarin, o&zellikle opere
olgulardaki  farkhligi  (p=0,0037), mesane
komplikasyonlari igin dozun, ICRU-38
noktasindan baska noktalarda belirlenmesinin
daha yararh olabileceg@ini distndirmustir. Film
tabanl nokta bazl 2-boyutlu planlamalar, rektum
ve mesane igin birgok o6lgcim  noktasi
belirlememize ragmen, tim rektum ve mesaneye
yonelik dozlari tahmin etmede yetersiz kalmistir.
Son vyillarda yapilan calismalarda, rektum ve
mesane dozlarini film tabanli ICRU-38 nokta
bazli 2-boyutlu tedavi planlamanin, BT tabanli
hacimsel planlamaya goére dusuk tahmin ettigi ve
hacimsel tedavi planlamanin daha dogru ve
glvenilir oldugu rapor edilmistir (34, 35, 36, 26,
51). Fazla ve eksik dozlar tedavi yanitlarina ve
doku komplikasyonlarina neden olabilir.

SONUG

Calismamiz sonucunda, rektal dozun ICRU-38'n
belirledigi tek bir referans noktasinda degil de
implantin  uzunlugu boyunca birgok noktada
Olgilmesinin  komplikasyonlari  dngoérebilmek
acisindan gerekli oldugu ve maksimum rektal doz
noktasinin her zaman |ICRU-38 referans
noktasina yakin olamayacagdi, ovoidlerin ucu ile
intrauterin  tandemin flanji arasinda kalan
noktalarda da olabilecegi belirlendi. TLD in-vivo
Olgimler ile ortogonal radyografiden 2-boyutlu
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brakiterapi  planlama  sistemi  kullanilarak  sistemlerinin kullaniimasinin klinik ac¢idan daha
hesaplanan rektum dozlar arasindaki fark kabul avantajli olabilecedi sonucuna variimistir.
edilebilir sinirlar iceresindedir. Ayrica, ICRU-38'n  Gikar catismasi: Cikar catismasi
belirledigi mesane referans noktasinda (Bo) bulunmamaktadir.

komplikasyonlar igin belirleyici olmadigi daha

Tesekkiir: Bu calismadaki emekleri igin Prof. Dr.

ba§ka noktalarda mesane dozu belirlenmesinin Emin DARENDELILER hocamiza te§ekkUrler

gerekli oldugunu vurgulayabiliriz. Bu bulgular

ediyor ve sayglyla aniyoruz.

dogrultusunda her noktada doz hesabi
yapilabilen  3-boyutlu  brakiterapi  planlama
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Effects of cardiac rehabilitation on functional capacity, psychological

symptoms and quality of life in patients with left ventricular assist device

Sol ventrikiil destek cihazi takilmig kalp yetmezlikli hastalarda kardiyak

rehabilitasyonun fonksiyonel kapasite, psikolojik semptomlar ve yasam kalitesi
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ABSTRACT

Aim: In this prospective randomized trial, we aimed to study the effects of cardiac rehabilitation on
functional capacity, depression, and quality of life, in patients undergoing left ventricular assist device
(LVAD) implantation for the treatment of heart failure. We also aimed to compare the effectiveness of
home and hospital-based exercise programs.

Materials and Methods: 42 patients who had received LVAD implants in our university hospital were
included in the study. After the subjects were randomized into a hospital exercise group (n=20) and a
home exercise group (n=22). They were enrolled in a cardiac rehabilitation program for 8 weeks,
which lasted for one hour, three times per week in the hospital and at home respectively. All subjects
were assessed at baseline and at the end of 8th week. They were assessed using a cardiopulmonary
exercise test (CPET) for peak oxygen consumption (VO2), pulmonary function tests, 6-minute walk
test (6MWT) in addition to Short form 36 (SF-36), Minnesota Living with Heart Failure Questionnaire
(MLHFQ), State Trait Anxiety Inventory (STAI) and Beck Depression Index for depression (BDI) before
and after intervention

Results: In our study, we detected a significant improvement in peak VO, 6MWT values, MLHFQ,
STAI state anxiety sub-score in the hospital exercise group (p<0.05). The home exercise group did not
improve significantly in any of the parameters except in the pain sub-score of SF-36 (p<0.05).
Comparison of the changes seen in the parameters over time, the hospital group showed significantly
more improvement than the home exercise group in peak VO, 6MWT, MLHFQ and trait anxiety sub-
score of STAI (p<0.05).

Age correlated with better gains in FEV1 (r=-0.35, p<0.05) and 6MWT (r=-0.39, p<0.01). Gains in
6MWT correlated with the gains in peak VO2 (r=0.54**, p<0.01). Duration of HF correlated with a
poorer response in the FEV1 (r=0.19, p<0.05) and 6MWT (r=-0.25, p<0.01) gains.

Conclusion: In this study, we detected a positive effect of supervised hospital exercise program on
functional capacity, quality of life and anxiety in patients with implanted LVADs.
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oz

Amag: Bu randomize, prospektif, tek-kér calismanin amaci, sol ventrikil destek cihazi (SVDC)
takilmis olan kalp yetmezligi hastalarinda, kardiyak rehabilitasyonun yasam kalitesi, depresyon ve
fonksiyonel kapasite lzerine olan etkisinin arastirilmasidir. Ayni zamanda, ev egzersiz programinin
etkinliginin hastanede gézetimli egzersiz ile kiyaslanmasi amacglanmistir.

Gereg ve Yéntem: Universitemizde SVDC implantasyonu yapilmis olan 42 hasta ¢alismaya dahil
edildi. Hastalar ev egzersiz grubu (n=22) ve hastane grubu (n=20) olmak lizere iki gruba ayrildiktan
sonra, 8 hafta siren, haftada Ug¢ giin, glinde bir saat olmak (izere kardiyak rehabilitasyon programina
alindi. Hastalar baglangigta ve 8. hafta sonunda degerlendirildi. Hastalarin degerlendiriimesinde
kardiyopulmoner egzersiz testi (KPET), pik oksijen tiiketimi (VOZ2) degeri, solunum fonksiyon testleri, 6
dakika ytrime testi (6DYT), kisa form 36 (KF-36), Minnesota Kalp yetersziligi ile yasam anketi
(MKYYA), State Trait anskiyete 6igedi (STAO), ve Beck depresyon envanteri (BDE) kullanilmistir.

Bulgular: Calismamizda hastane grubunda zaman ile pik VO2, 6DYT, MKYYA, STAO trait alt
skorunda anlamli iyilesme saptanmistir (p<0,05). Ev egzersiz grubunda ise sadece AF-36 anketinin
agr alt skorunda anlamli iyilegsme elde edilmigtir (p<0,05).

incelenen parametrelerin zaman igindeki dedisimleri incelendiginde, pik VO2, 6DYT, MKYYA,
STAO'niin state anksiyete alt skorundaki iyilesmeler, hastane grubunda ev egzersiz grubuna gére
anlamli yiiksek saptanmigtir (p<0,05).

Yas ile 6DYT degisimi arasinda (r: -0,39, p<0,01) ayrica yas ile FEV1’deki degisim arasinda (r: -0,35,
p<0,05) anlamii korelasyon elde edilmistir. Kalp yetmezligi siiresi ile de 6DYT degisimi (r: -0,25,
p<0,01) ve FEV1 degerindeki degisim (r: -0,19, p<0,05) arasinda anlamli korelasyon saptanmistir.

Sonug¢: Calismamizda hastane ortaminda gézetimli kardiyak rehabilitasyon programinin SVDC
takilmis hastalarda pik VO2, alti dakika yliriime mesafesi, Minnesota kalp yetmezlidi ile yasam anketi,
State-Trait anksiyete digeginde olumlu degisime yol acgtigi gbrilmdigtiir.

Anahtar Sézciikler: Kalp nakli, kalp yetersizligi, kardiyak rehabilitasyon.

INTRODUCTION cardiac functions as well as symptoms related to

Heart failure is a major health condition that
results in high mortality and morbidity (1, 2).
While there are many advances in the
management of conditions that might contribute
to heart failure such as hypertension or coronary
heart disease, there seems to be little
improvement in the incidence of heart failure (2).
While patients with heart failure have symptoms
attributable to congestion in both systemic and
pulmonary circulation, they also have problems
such as decreased exercise capacity, lower
quality of life, and higher incidence of depression
and anxiety (3). Heart transplantation is still the
gold standard in the management of heart failure
(2, 4). Since the number of donors is insufficient
and pharmacological interventions that are used
after transplantation have many side effects and
are even contraindicated in some patients, only a
portion of heart failure patients achieve a
successful transplantation. Heart failure patients
without a chance of successful transplantation or
who are on waiting lists benefit from another form
of therapy, namely left ventricular assist device
(LVAD) implantation (5).

Cardiac rehabilitation (CR) is a supervised
rehabilitation program that aims to improve

262

heart failure (6). It is proven that CR has
beneficial effects on ameliorating the symptoms
of heart failure, promoting quality of life and
alleviating  depression in  patients  with
cardiovascular disease (6). Despite the empirical
evidence, few studies evaluate the effects of
personalized exercise programs in patients with
LVADs. While some of the past studies enroll
LVAD patients in an early stage after surgery,
usually in inpatient clinics, fewer studies enroll
patients in outpatient rehabilitation programs (7—
9).

This study aimed to investigate the effects of a
supervised, hospital-based outpatient cardiac
rehabilitation program for patients with LVADs,
on quality of life, functional state and depression,
compared with an analogous home exercise
program, especially in the chronic stage. For
ethical reasons, we could not enroll a control
group with no exercise therapy.

MATERIALS and METHODS

This study was approved by ethics committee of
Ege University School of Medicine on 26.09.2014
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with the approval number 14-4.1/10. Sample size
was calculated using a priori power analysis with
the Gpower software for Windows. With an effect
size of 0.9 and alpha value of 0.05, the minimum
required number of patients for each group was
calculated to be 19. Patients were informed about
the study and consent forms were obtained.

Inclusion criteria

Being implanted with an LVAD was the main
inclusion criterion. To differentiate from the acute
increase of exercise capacity as a result of the
LVAD implantation, 6 months after surgery was
chosen as the cutoff time point to include patients
in the study. Those patients who were able to
walk independently and were able to complete
the submaximal exercise test, namely the 6-
minute walk test (6MWT) were invited to join the
study.

Exclusion criteria

Patients without independent  functional
ambulation, who had decompensated heart
failure, who enrolled in an aerobic exercise
program within the last 3 months, who had
comorbidities or mental disorders that would
prevent exercise, or who were otherwise unable
to comply with the exercise program were
excluded from the study.

Evaluation of subjects:

After  obtaining consent, patients were
randomized into 2 groups according to a scheme
formed by a web-based random number
generator (www.randomizer.org). The first group
was deemed the hospital exercise group (case
group), and the other was the home exercise
group (control group).

All subjects underwent a thorough medical
inspection,  sociodemographic and clinical
information including age, marital status,
educational status, causes and duration of heart
failure, date of LVAD implantation, presence/type
of pacemaker, anthropomorphic features,
comorbidities, and pharmacological interventions
were recorded. At the start of the study and at the
end of the 8th week, patients were evaluated with
a cardiopulmonary exercise test (CPET) and their
peak vO2 and pulmonary function tests were
obtained. On each control visit, subjects were
also given questionnaires and scales, including

SF-36 to assess the quality of life, Beck
Depression Index for depression (BDI),
Minnesota Living with Heart Failure

Questionnaire (MLHFQ) and State-Trait Anxiety
Inventory (STAI). All of the measurement indices
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had been previously tested for validity and
reliability of their Turkish versions and was
appropriate to be used in cardiac patients (10—
18).

On evaluation days, patients were asked to dress
suitable for exercise and continue their routine
pharmacological treatment. Patients were also
asked not to consume caffeinated drinks and
alcohol in the 3 hours before and after each
CPET session, and they were asked to have
breakfast at least an hour before the test. For the
patients with a pacemaker, their devices were
arranged to be checked for battery and other
issues in the 15 days leading to the test.

Before each evaluation session, O2 saturations
and ECGs of all patients were recorded. 6-minute
walk test (6MWT) was carried out under the
supervision of a researcher. Patients with a
significant decrease of 02 (<90%) after the
6MWT were not allowed to go forward with the
exercise test. A spirometry based pulmonary
function test was carried out and recorded.
During CPET, patients were assessed for
exertion by Modified Borg scale and also a visual
facial exertion scale. Tests were terminated if a
patient demanded or contraindications to
continuation were observed (19).

Exercise test protocol:

Exercise tests were done using the Master
Screen ® CPX (Viasys Heathcare, Jaeger,
Wirzburg, Germany) device. Protocol started
with a warm-up period of 2 minutes, after which
the treadmill gradually increased in speed in 2-
minute intervals. Protocol started at 3 km/h and
speed did not increase above 10 km/h. The
inclination of the treadmill started at zero degrees
and increased up to 7 degrees. At the end of the
cardiopulmonary exercise test, patients’ peak
VO2 values were recorded. This value was later
used to calculate the rate of rehabilitation
exercises.

Rehabilitation program

All patients were enrolled in the rehabilitation
program 3 days a week for 8 weeks. Their
previous medical treatment modalities remained
the same throughout the program.

Hospital exercise program (Hospital group):
The cardiac rehabilitation program in hospital
setting was supervised by an experienced
physiotherapist, to patient groups of 3 to 6
subjects. Patients were dressed suitable for
exercise and had eaten at least one hour before
sessions.
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At the start of each session patients’ weights,
resting pulses, blood oxygen saturation levels,
and LVAD outputs were recorded.

Breathing and warming exercises: Each
session started with breathing exercises, done in
a sitting position for 5 minutes. Chest and
diaphragm respiration techniques were applied.
Afterwards, stretching exercises and isotonic
contraction exercises for the upper and lower
extremities with 500 grams of weights were
carried out. Patients who could not tolerate
weights, exercised without any weights.

Walking exercises: After breathing and warming
exercises, patients were taken to treadmill for the
aerobic exercise phase. For the first 5 minutes,
patients warmed up with intensities of up to 40%
of peak VO2 values. Afterward, 50-70% of peak
VO2 values were targeted for 30 minutes.
Exercise intensity was increased by 10% every
week, starting with 50% of peak VO2. Fatigue
and exertion levels were evaluated with Visual
Facial Exertion Scale and Modified Borg Scale.
Patients’ pulses were monitored throughout the
session. The session was stopped if subject
reported a Modified Borg Scale value of >7,
breathing rate >40/minute, LVAD output lower
than 3 L, or if they complained of chest pain,
dyspnea, or dizziness.

After 30 minutes, 5 minutes of cooling phase was
overseen (<40% VO2 max) after which, sessions
were terminated.

Home Exercise group (Control group)

All of the evaluation visits were similar in both
groups, carried out at baseline and at week 8. At
the start of the intervention period, all patients in
the home group were enrolled in a one-time
training session for the same rehabilitation
program and were also given instruction
brochures to guide them through the home
exercise sessions. Both verbal and written
directions were also given to instruct subjects in
how to achieve roughly 50% to 70% of peak VO2
value using the Modified Borg scale and how to
assess their LVAD outputs. They were asked to
carry out the exercises 3 days a week and were
given a form to mark the days of the week in
which exercises were completed.

Statistical analysis

Data obtained were analyzed using IBM SPSS
Statistics, Windows version 20.0 (IBM
Corporation, New York, US). Data showing a
normal distribution were tested by Shapiro-Wilk
test and data not having a normal distribution
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were analyzed using nonparametric tests. Chi-
square test was used for the comparison of
nominal data. Comparison of parameters
between two groups was done by Mann-Whitney
U test, and comparison of parameters within the
same group was done by Wilcoxon Signed
Ranks test. Correlation between parameters was
assessed using Spearman Correlation Analysis.
Statistical significance was accepted as p<0.05.

RESULTS

42 adult patients with end-stage cardiac failure
who were implanted with an LVAD were recruited
between October 2014-May 2015, from the
cardiology and cardiovascular surgery
departments of our hospital.

Comparison of groups at the beginning of the
study

50 patients were enrolled in the study and a total
of 42 patients completed 8 weeks of
rehabilitation. 5 patients were excluded from the
hospital exercise group, and 3 from the control
group due to loss in follow-up (2 received a
transplant, 3 died and 3 were unable to complete
the study period). We followed a per-protocol
analysis, so their measurements were not
included in the final analysis.

Demographic analyses and disease
characteristics are presented in Table-1.
Comparison analyses gave no difference

between groups in any parameters at the
baseline of study (p>0.05).

There was no significant difference between
groups in initial pvO,, 6MWT, and pulmonary
function test values (FEV1, FVC, FEV1/FVC, VC)
(p>0.05). MLHFQ, STAI, and BDI scores did not
differ significantly between groups (p>0.05).
Initial SF 36 scores did not differ significantly
except for physical role functioning, vitality, and
emotional role functioning, which  were
significantly worse for the home exercise group
(p=0.03, 0.02, and 0.01 respectively).
Compliance with exercise

When compared with the home exercise group,
the hospital exercise group was found to be
better compliant and having spent more time
doing exercise (p=0.002, MeantSD 18.45+1.9
days for hospital vs 13.45+5.6 for home).
Change in parameters after the intervention
period

Changes in outcomes after the intervention
period between groups are given in Table-2.
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pVO, values and 6 MWT were found to be
significantly better for the hospital group
(p<0.001). Pulmonary function tests improved for
both groups but there was no significant
difference between the two groups.

Among self-reported parameters, MLHFQ
improved significantly for the hospital group,
while in the home exercise group changes were
not significant (p=0.01 and 0.49, respectively).
Correlations between parameters for the
whole study group

A Spearman correlation analysis was performed

to assess the relationship between the clinical
parameters and changes in study parameters
after the rehabilitation program. Younger patients
showed a better gain in FEV1 (r=-0.35, p<0.05)
and 6MWT (r=-0.39, p<0.01). Gains in 6MWT
correlated significantly with the gains in peak
VO2 (r=0.54**, p<0.01). Those patients with
longer duration of HF showed a poorer response
in the FEV1 (r=0.19, p<0.05) and 6MWT (r=-0.25,
p<0.01) gains. We did not find among quality-of-
life scores and the clinical parameters.
Correlation analyses are presented in Table-3.

Table-1. Comparison of patient characteristics of hospital and home groups.

Hospital group (n=20) Home group (n=22) p
Age, year
Mean + SD 48.9+13.3 51.9+121
Median (min-max) 52.5 (22-66) 55 (20-66) 0.33
Gender, n (%)

Female 3(7.1) 4 (9.5)

Male 17 (40.4) 18 (42.8) 0.78
Marital Status, n (%)

Married 17 (40.4) 20 (47.6)

Single 3(7.1) 1(2.3)

Widowed 0 (0) 1(2.3) 0.34
Educational, n (%)

Elementary 7 (16.6) 12 (28.5)

Middle School 9 (21.4) 5(11.9)

Higher 4 (9.5) 5(11.9) 0.28

Time with heart failure, year

Mean + SD 59+3.3 6.5+4.2

Median (min-max) 5 (2-14) 5.5 (2-16) 0.72
Time with LVAD, year

Mean + SD 1.5+0.7 1.5+0.8

Median (min-max) 1.5(0.5-3) 1.6 (0.5-3) 0.94
LVAD type

Heartmate Il 5(11.9) 3(7.1)

Heartware 15 (35.7) 19 (45.2) 0.35
NYHA class, n (%) Class 1 0 (0) 1(2.3)

Class 2 18 (42.8) 17 (40.4)

Class 3 2(4.7) 4(9.5)

Class 4 0 (0) 0 (0) 0.72
BMI, kg/m”

Mean + SD 26.5 +4.8 27.8 £5.5

Median (min-max) 26.6 (17.3-35.2) 27.5 (19-39) 0.51
Obese, n (%) 5(11.9) 8 (19.0) 0.42
Smoking status (%)

Smoking 1(2.3) 0 (0)

Non smoking 7 (16.6) 4(9.5)

Ex-smoker 12 (28.5) 18 (42.8) 0.23
Smoking, pack-year (mean + SD) 34.0+21.6 35.11 +£28.3 0.84
Cause of heart failure, n (%) Dilated 6 (14.2) 4 (9.5)

cardiomyopathy Ischemia 11 (26.1) 14 (33.3)

Hypertension 3(7.1) 2(4.5)

Other 0(0) 2 (4.5) 0.41

Chi-square test. SD: Standard deviation, BMI: Body mass index, LVAD: Left ventricle assist device, Obese: BMI=30 kg/m” *

p<0.05 ** p<0.01
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Table-2. Changes in parameters after 8 weeks (Median (min-max)).

Hospital group a Home group pl= p’=
Week 0 Week 8 P= Week 0 Week 8
Peak VO,, mikgidk | 9.7(5.9-14.3) 11.7(8.3-151) | 0.00% | 10.8(6.0-18.7) | 10.3(6.1-157)  [0.92 0.02*
6 Minute walk test (m) | 305 (120-450) | 405(210-500) | 0.00* [345 (120-480) 360 (240-520) 0.06 0.02%
FEV1 (ml) 2090(1330-4460) | 2170(1330-4450)| 0.57 | 2025(750-3190) | 2080 (710-2170)  [0.79 0.76
FVC (ml) 2560(1960-5460)| 2675(1800-5470)| 0.13 | 2780(830-3990) | 2915(820-4090)  [0.21 0.99
FEV1/FVC (%) 80.1 (53-93) 77.9(52.4-91.9) | 0.92 | 73.6(60-97.7) | 73.9 (65.7-90.5)  [0.60 071
VC (ml) 2250(1340-5700)| 2180(1420-5520)| 0.39 | 2550(970-4310) | 2365(930-4470)  [0.28 0.15
MLHFQ 33.5 (11-95) 28.5(7-91) 001* | 30.5(12-74) 30(11-80) 0.49 0.00%*
State-trait anxiety
index
State score 35 (20-50) 32.5(22-48) 0.06* | 37.5(22-48) 39(20-50) 0.26 0.03*
Trait score 39 (25-52) 34(26-55) 0.02* | 39.5(21-53) 42(22-50) 0.76 0.14
i?;‘;';depres‘s‘io” 7 (0-31) 6 (0-34) 0.17 17 (0-35) 17.5(0-37) 0.90 0.33
SF-36
Physical summary 36.6 (25.2-54.6) | 33.5(26.1-52.4) 0.88 32.7(20.9-51.6) | 50(20-80) 0.26 0.9
Mental summary | 46.7 (35.1-58.7) | 47(36.1-59.3) | 0.31 | 41.8(24.6-52.9) | 45(30-67) 0.10 0.3
Physical functioning | 50 (10-80) 47.5(15-88) 084 | 45(25-70) 43.5(5-90) 0.17 0.1
Physical role 25 (0-100) 25(0-100) 069 | 0(0-100) 23.5(0-100) 0.15 07
Pain 74 (41-100) 84(51-100) 027 | 62(12-80) 72(32-100) 0.01* 0.4
General Health 37 (15-82) 33.5(20-80) 074 | 25(10-87) 30(20-67) 0.09 0.4
Vitality 52.5 (30-85) 50(35-85) 094 | 50(20-75) 50(30-80) 0.16 0.4
Social functioning 62.5 (38-100) 52.5(36-100) 0.54 50 (13-100) 50(37-100) 0.18 0.1
Emotional well being| 66.7 (0-100) 66.7(33-100) 0.64 33.3 (0-100) 33.3(0-100) 0.81 0.5
Mental health 60 (44-80) 63(40-84) 029 | 50 (20-80) 56 (24-87) 0.27 0.8

p1 In-group comparison Wilcoxon test. p2: Intergroup comparison of changes Mann Whitney U test * p<0.05 ** p<0.01

Table-3. Correlation analyses between parameters.

Age (rS) Body Mass Time with Time with Change in peak
Index (rS) HF (rS) LVAD (rS) VO2 (rS)
Change in peak VO2 0.20 0.007 -0.13 0.01 -
Change in 6-minute walk test -0.39** 0.09 -0.25** 0.14 0.54*
Change in FEV1 -0.35* -0.11 -0.19* 0.07 0.14*
Change in FVC -0.14 -0.19 -0.14 -0.03 0.31
Change in FEV1/FVC -0.30 0.01 -0.30 0.06 0.09
Change in VC -0.10 0.18 -0.29 0.20 0.03
MLHFQ 0.13 -0.19 -0.01 -0.08 0.25
Changes in STAI
State score -0.08 -0.06 -0.11 -0.008 0.51
Trait score -0.04 -0.16 -0.18 0.19 -0.21
BDI -0.17 -0.04 -0.16 -0.005 -0.03
SF-36
Physical summary 0.08 -0.14 -0.26 -0.28 0.10
Mental summary -0.22 -0.01 -0.06 -0.07 0.06
Physical functioning -0.07 -0.19 -0.04 -0.26 0.07
Physical role functioning -0.01 -0.22 -0.11 -0.23 0.36
Pain 0.00 -0.15 -0.05 -0.28 -0.13
General Health 0.19 0.05 0.13 0.02 0.16
Vitality 0.23 -0.02 0.04 0.11 0.24
Social functioning 0.00 -0.15 0.04 -0.11 0.09
Emotional well being -0.22 -0.01 -0.21 -0.16 -0.01
Mental health -0.12 -0.02 0.19 0.20 0.04

Spearman correlation analysis rS: Spearman correlation coefficient * p<0.05
**p<0.01 MLHFQ: Minnesota living with heart failure questionnaire, BDI: Beck depression inventory
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DISCUSSION

The goal of cardiac rehabilitation is to improve
the functional and psychosocial status of
patients. Additionally, increasing myocardial
perfusion, performance and slowing disease
progression are among other goals (20). While
LVAD implantation is a common procedure
among patients with heart failure, studies
evaluating efficacy of cardiac rehabilitation in
such patients are scarce and small. Some of
these studies were conducted in order to assess
the safety and feasibility of cardiac rehabilitation
in patients with LVADS. In most of these studies,
patients with LVAD, heart transplantation, heart
failure, and coronary artery disease were
recruited in the same cohort.

There are few studies evaluating the efficacy of
cardiac rehabilitation programs in LVAD patients.
Marko et al. (21) investigated the efficacy of
cardiac rehabilitation in 41 patients in a
retrospective study. Alsara et al. (7) assessed the
results of an early rehabilitation program in 94
patients with LVAD retrospectively. Chu et al.
(22) also conducted a retrospective study for
cardiac rehabilitation in 58 patients with LVAD.
Prospective studies in this field are mainly limited
in patient numbers, ranging from 14 to 26
(23,24). Ouir trial is one of those with the highest
number of patients among these studies.

One differing side of our study is patient
recruitment time after LVAD implantation (min=6
months, max=36 months), which refers to chronic
stage unlike most studies. Most of the previous
studies recruited patients in earlier stages after
the operation. It is known that functional
improvement after LVAD implantation continues
for the first 12 weeks (7). Moreover, even without
cardiac  rehabilitation  programs, functional
improvement was reported in patients with
LVADs in the first 3 months (25). Some of the
reported benefits of cardiac rehabilitation in the
early stages after LVAD operation could be
attributed to physiological recovery. The earliest
recruited patient in our study was 6 months post-
operation, which makes it easier to attribute
observed beneficial effects to cardiac
rehabilitation and shows that functional
improvement is possible even in chronic stage.

There is no consensus about the optimum
intensity, duration, or frequency of cardiac
rehabilitation. While Marko et al. (21) used a 21-
day long hospital-based exercise program that
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consisted of strengthening and aerobic exercises,
Hayes et al. (23) preferred 8 weeks and Kerrigan
et al. (24) preferred a 6-week approach. Since
these approaches were found safe and resulted
in functional improvement in those studies, we
adapted an 8 week long approach with 3 days a
week sessions, similar to the one which was
found safe and efficient in heart failure,
transplantation and LVAD patients in one of the
studies we conducted (9).

The patients were divided into two groups, home,
and hospital exercise groups. While we observed
improvements in functional parameters in the
hospital group, we could not observe the same
effect in the home exercise group. In 2 Cochrane
reviews comparing the effectiveness of home and
hospital-based rehabilitation programs, home
exercises were found as effective as hospital
exercises (6,26). 17 studies that were included in
one of the reviews possessed some differences
compared to our study. Most of the included
studies mainly included NYHA stage 1 patients
who were asymptomatic, and only 5 studies also
included NYHA stage 2 and 3 patients. Most of
our patients were stage 2 (83.2%), with fewer
stage 3 (14.2%) and only one stage 1 patient
(2.3%). With lower functional status, compliance
to exercise programs might be worse. Moreover,
the said review consisted solely of patients with
heart failure, and included no LVAD implanted
patients, and subjects’ adherence to exercise
was assessed with telephone or postal service.
While we didn’t use such methods to check and
strengthen adherence, we used an adherence
form to assess the days subjects completed the
exercises.

In the study conducted by Cowie et al. (27),
adherence to exercise between hospital and
home exercise groups was similar, resulting in
improved functional outcomes in both groups.
The reason for not achieving a significant
increase in pVO2 and other parameters in the
home exercise group in our study may be
attributed to lower compliance to the exercise
program.

Although there is no particular study comparing
adherence to exercise and improvement in
outcome measures in patients with implanted
LVADs, it has been previously shown in other
disease and subject groups that better adherence
to exercise results in more favorable outcomes
(26-29).
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Previous studies have shown that quality of life
increases after LVAD implantation due to
alleviation of symptoms. Jakovlevic et al. (25)
reported that LVAD  patients showed
improvement in quality of life after the
implantation in the first three months, and no
increase beyond three months. Similarly, Kato et
al. (30) stated that they detected improvement for
first three months in quality of life in 33 patients
with LVAD. We could not show any significant
change in SF-36 scales in either group, except
for improvement of pain subscale in the home
exercise group. Yet, there was significant
improvement in MLHFQ in the hospital group
when compared to home exercise. The
discrepancy between MLHFQ and SF-36 can be
explained with SF-36’s being a generic quality of
life questionnaire, whereas MLHFQ being a
guestionnaire developed specifically for heart
failure patients. Specific inventories such as
MLHFQ might be more sensitive to changes in
quality of life in cardiac patients.

Studies in LVAD-implanted patients show a
depression prevalence of 51% (31). Cardiac
rehabilitation is known to have beneficial effects
on depressive symptoms, and our study reveals
similar results. BDI for the hospital exercise
group improved significantly more than the home
group (p<0.05). Moreover, both state anxiety and

trait anxiety sub-scores of STAI in hospital
exercise group improved significantly, while
home control group had no significant

improvement in either BDI or STAI sub-scores
(24). These findings can be explained with
differences in adherence to exercise as well as
improvement in functional capacity. A negative
correlation was found between peak VO2 and
depression in a previous study (32). Our
correlation analyses did not show a significant
correlation between these outcome measures.

Hospital exercise programs do not only
guarantee better adherence, but they also allow
patients to socialize and meet people in similar
conditions to theirs, thus providing a form of
psychosocial support. This may be caused by the
effects of a group setting in contrast to the
individual exercise sessions in the home group,
as have been reported in other disease groups
(32, 33).
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Limitations and strengths of study:

As mentioned above, instead of a control group
without intervention, a home exercise group was
formed, due to ethical issues and the necessity of
cardiac rehabilitation for all patients. Adherence
of patients in the home exercise group to
exercise was monitored by self-report forms
included in exercise brochures. When we
consider that compliance to exercise is reported
to be lower in home-based exercise
interventions, it would be more effective to
monitor patients’ adherence to the exercise
program with more interactive methods such as
telephone calls or teleconference. Due to the
limited timeframe of our study, patients’
outcomes were monitored at 8 weeks,
immediately after the end of study, so this study
does not give us more insight about the long-term
effects of cardiac rehabilitation.

CONCLUSION

LVAD is being increasingly used in patients with
heart failure, and safety and efficacy of cardiac
rehabilitation in this patient group have previously
been shown. We found that a cardiac
rehabilitation program resulted in improvements
in VO2 max, 6MWT, MLHFQ, and STAI scores in
patients with LVAD implantations. Among these
measures, VO2 max, 6MWT, MLHFQ and STAI
scores improved significantly more in the hospital
exercise group. Patients with a shorter duration
of heart failure showed better outcomes in
pulmonary function tests and 6MWT in
correlation analyses. Most of previous studies
reporting similar results in home and hospital-
based exercise programs were found to include
NYHA stage 1 patients with better baseline
functional status. We observed that patients in
our home exercise group had worse adherence
to the exercise program. Since studies involving
patients with LVADs are few and utilize different
outcome measures, comparison is not easy.
More studies assessing the results of different
exercise protocols with longer-term follow-ups
are necessary to decide on the best rehabilitation
program in this group of patients.
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The effect of Glycyrrhiza glabra (Licorice root) extracts on inhibition of 3CIP™
Glycyrrhiza glabra (meyan kékii) Ekstraklarinin 3CP™ (izerine inhibisyon etkisi

Erhan Canbay Meltem Kocamanoglu Cemrehan Fedaci Oznur Copur

Murat Unlu Yasemin Akcay Eser Yildinm Sozmen
Department of Medical Biochemistry, Faculty of Medicine, Ege University, 1zmir, Turkiye

ABSTRACT

Aim: SARS-CoV-2 virus causes COVID-19, a disease characterised by high mortality rates and
severe symptoms such as acute respiratory failure. Specific natural compounds with flavonoid
structures have been shown to inhibit 3-chymotrypsin-like protease (3-CLpro), which is crucial for the
replication of SARS-CoV-2. Flavonoids interact with the active site of the enzyme, leading to inhibition.
The aim of this study was to determine the inhibitory concentrations of flavonoid molecules on 3-CLpro
and to obtain the most effective licorice (Glycyrrhiza glabra L.) extracts rich in these molecules.

Materials and Methods: For the extraction of active compounds, 5 different methods were used:
ethanol soaking, soaking in water, boiling in water, microwave assisted extraction and ultrasonic
assisted extraction. The concentrations of active compounds were determined by LC-MS/MS method.
Antioxidant, anti-inflammatory and 3 Clpro inhibition capacities of the extracts were determined by
colourimetric methods.

Results: Especially ethanol extracts of liquorice root showed the highest TEAC, FRAP and DPPH
levels when evaluated in terms of antioxidant parameters. The strongest 3-CLpro enzyme inhibitory
effects were observed in liquorice root extracts obtained by soaking at 80 °C for 6 h, ultrasound
assisted soaking for 20 min, soaking in water at 40 °C for 24 h, soaking in 60% ethanol and soaking in
80% ethanol. It was determined that liquorice showed an inhibitory effect on 3-CLpro.

Conclusion: In our study, well-studied bioactive compounds, such as glycyrrhizin and glycyrrhetinic
acid, as well as the less common phenolic acid and flavonoid content in liquorice were examined.
Among the compounds analysed in liquorice, apigenin, pelargonin, cyanidin, maleic acid, ethyl ferulate
and chlorogenic acid were the most abundant. Ethanol extracts of liquorice showed higher
concentrations of phenolic and flavonoid compounds associated with increased antioxidant and anti-
inflammatory activities.

Keywords: Sars-CoV-2, Glycyrrhiza glabra (licorice), 3-CLpro, extraction.

oz

Amacg: SARS-CoV-2 virlisl, yliksek 6liim oranlari ve akut solunum yetmezIigi gibi ciddi semptomlaria
karakterize bir hastalik olan COVID-19'a neden olmaktadir. Flavonoid yapilara sahip spesifik dogal
bilesiklerin, Sars-CoV-2'nin replikasyonu igin ¢ok énemli olan 3-kimotripsin benzeri proteazi (3-CLpro)
inhibe edebildigi gésterilmigtir. Flavonoidler enzimin aktif bélgesi ile etkilesime girerek inhibisyona yol
acar. Bu ¢alismanin amaci, flavonoid molekdillerinin 3-CLpro (lizerindeki inhibitér konsantrasyonlarini
belilemek ve bu molekiiller agcisindan zengin olan meyan kbki (Glycyrrhiza Glabra L.) ekstraktlarinin
en etkili olanlarini elde etmektir.

Gerec ve Yoéntem: Aktif bilesiklerin ekstraksiyonu icin etanolde bekletme, suda bekletme, suda
kaynatma mikrodalga yardimini ekstraksiyon ve ultrasonik yardimli ekstraksiyon yéntemi olmak (izere
5 cesit ybntem kullaniimigtir. Aktif bilegiklerin  konsantrasyonlari ile LC-MS/MS ydéntemiyle
belirlenmigtir. Ekstraklarin antioksidan antienflamatuar ve 3 Clpro inhibisyon kapasiteleri kolorimetrik
ybntemlerle belirlenmistir.
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Bulgular:

Ozellikle meyan kékiiniin  etanol

Oziitleri  antioksidan parametreler acisindan

degerlendirildiginde en yiiksek TEAC, FRAP ve DPPH seviyelerini géstermigtir. En gui¢lii 3-CLpro
enzim inhibitér etkileri, 80 °C'de 6 saat bekletme, 20 dakika ultrason destekli bekletme, 40 °C'de 24
saat suda bekletme, %60 etanolde bekletme ve %80 etanolde bekletme yoluyla elde edilen meyan
kokii ekstraktlarinda gdézlenmistir. Meyan koékiinin 3-CLpro (lizerinde inhibitér bir etki gésterdigi

belirlenmigtir.

Sonug¢: Calismamizda, glisirizin ve glisiretinik asit gibi iyi ¢alisiimis biyoaktif bilesiklerin yani sira
meyan koékiindeki daha az yaygin fenolik asit ve flavonoid igerigi de incelenmigtir. Meyan kékiinde
analiz edilen bilesikler arasinda apigenin, pelargonin, siyanidin, maleik asit, etil ferulat ve klorojenik
asit en bol bulunanlariydi. Meyan kékiiniin etanol ekstreleri, artan antioksidan ve anti-enflamatuar
aktivitelerle iliskili olarak daha yiiksek konsantrasyonlarda fenolik ve flavonoid bilesikler géstermistir

Anahtar Sézciikler. Sars-CoV-2 Glycyrrhiza glabra (meyan kékii ); 3-CLpro, ekstraksiyon.

INTRODUCTION

Coronavirus disease (COVID-19) is an infectious
disease that emerged in the final days of 2019
and has become a global problem worldwide (1).
Typically, it spreads through close, unprotected
contact with infected individuals, often via virus-
laden droplets and aerosols (2). The symptoms
of the disease (such as fever, cough, shortness
of breath, and pneumonia) are nonspecific and
often resemble those of other upper respiratory
tract infections (3). Additional symptoms include
headache, fatigue, loss of smell, sore throat,
increased phlegm production, runny nose, loss of
appetite, and diarrhea. An infected person can
develop mild to severe symptoms within 5-6 days
of the incubation period. Numerous studies have
shown that the mortality rate increases with age
and is associated with underlying conditions,
such as diabetes, hypertension, and cancer (3, 4).
The chymotrypsin-like protease (3-CLpro), which
is the main protease of coronaviruses, cleaves
polypeptides, including RNA-dependent RNA
polymerase, helicase, ribonucleases, and other
polypeptides involved in viral replication from two
types of polyproteins (ppla and pplab) that are
crucial for viral replication (5). The replication and
maturation of SARS-CoV-2 depend on the
cleavage of these large polyprotein structures (3).
In addition, 3-CLpro is unique to coronaviruses.
Due to these important characteristics, 3CLpro
has become a major drug target.

Plants have been used for the treatment of
various diseases since ancient times because of
their attributes of being cost-effectiveness, safety,
and low toxicity, particularly in the context of
infectious diseases (2, 6). Phytochemicals are
important compounds in the discovery of drugs
against various human diseases (7, 8). Recent
research has revealed the potential of
polyphenols and alkaloids to combat COVID-19
(9). Polyphenols, flavonoids, alkaloids, and other
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phytochemicals are abundant in plants and
commonly found in the human diet. Many plant-
derived products and their constituents have
demonstrated significant inhibitory activities
against viral infections in humans (10-12). During
the SARS-CoV outbreak in 2020, treatment
methods for SARS-CoV infection were explored
using both traditional and modern medicine (13).
Upon confirmation of clinical data, the World
Health Organization (WHO) announced that the
conscious use of traditional medicine, compared
to modern medicine, could help reduce the
mortality rate (14). In this context, studies
investigating the impact of plant products on the
inhibition of 3CLpro have gained significance.

Glycyrrhiza glabra, commonly known as licorice
root, has been one of the most widely used
medicinal plants since ancient times. Over 30
species of this plant are distributed worldwide,
particularly in the Mediterranean region of
Asia(15). This plant is utilized for traditional
therapeutic purposes, such as treating painful
swellings and coughs, and preventing the
common cold. G. glabra and its bioactive
phytochemicals contain properties like being anti-

edematous, expectorant, anti-ulcer, anti-
inflammatory, and anti-cancer (2, 16). Its
widespread use in traditional medicine and

scientifically proven research has turned licorice
and its bioactive compounds into preferred
agents for further exploration of their potential
multiple health benefits (17-19).

The aim of this study was to determine the
phenolic content of extracts from Glycyrrhiza
glabra, a plant known for its high levels of
phenolic acids and flavonoids. This study also
sought to investigate the in vitro antioxidant
effects of these compounds and their inhibitory
effects on the 3CLpro enzyme. Furthermore, this
study aimed to determine the potential role of these
compounds in the treatment of SARS-CoV-2.
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MATERIALS and METHODS
Chemicals

The Glycyrrhiza glabra plants used in this study
were obtained from Dr. Henri (Izmir). The 3-CL
Protease Enzyme Inhibition Kit was obtained
from Bioscience (USA). All remaining chemicals
and solvents were purchased from Sigma-Aldrich
Co. (USA). The working principle of the 3-CLpro
enzyme kit is as follows: The Unlabeled 3CL
Protease Assay Kit is specifically crafted for the
evaluation of 3CL Protease activity in screening
and profiling applications. This assay offers a
homogeneous format, eliminating the need for
time-consuming washing steps. Conveniently
packaged in a 96-well format, the kit includes purified
untagged 3CL Protease (BPS Bioscience #100823),
a fluorogenic substrate, and 3CL Protease assay
buffer to facilitate 100 enzyme reactions. Additionally,
the kit provides 3CL inhibitor GC376 as a control for
comprehensive experimentation.

Extraction Methods

Five different methods have been used to extract
active compounds to obtain various phenolic
compounds (20, 21). G. glabra was prepared by
subjecting 1 g of the plant sample to the
extraction process at a ratio of 1 g to 10 mL.

1. Ethanol Extraction: Three different ethanol
concentrations (60%, 70%, and 80%) were
used, and plant samples were extracted in
the dark at room temperature for 20 h.

2. Water Extraction: Extraction was performed
at three different temperatures (room
temperature, 40 °C, and 80 °C) and three
different time durations (6, 12, and 24 h).

3. Boiling: Extraction was conducted in water
at 100 °C for three different durations (5, 10,
and 30 min).

4. Microwave-assisted extraction: Using
water as the solvent, extraction was carried
out in a microwave at 300 Watts for 15 s.

5. Ultrasonication-Assisted Extraction
Method: Using water as the solvent,

ultrasonication at a fixed frequency of 60 KHz
was applied for three different durations (5,
10, and 20 min).
After each extraction, the extracts were dried and
stored. On the day of use, the solution was
dissolved in 10 mL water. A total of 19 samples
were obtained using these methods and
Scheme-1 summarizes the extraction techniques.

EXTRACTION METHODS

Ethanol extraction ~ Water extraction US(60 KHz) mw (300 Watt)

80 % Duration Boiling |3 min
© 10 min
70 % RT  40°C 8go0°C 5 min
60% ' | é6h 6 h 6 h . 20 min
10 min

12h ~12h 12 h 30 min

24h ~24h “24 h

Scheme-1. Summary of extraction methods.

Determination of Active Ingredients and
Concentrations in Plant Extracts

The determination of the concentration of active
compounds in plant extracts was carried out
using a Liquid Chromatography-Mass
Spectrometry/Mass Spectrometry (LC-MS/MS)
instrument in the EUTF (Eskisehir Technical

University  Faculty) Medical Biochemistry
Research  Laboratory, employing methods
previously used by wus (22). The ultra-

performance liquid chromatography (UPLC) and
Mass Spectrometry (MS) conditions used in LC-
MS/MS are provided in Table-1.

The concentrations of the flavonoid compounds
teaflavin 3,3'-digallate, Teaflavin-3'-gallate, (-)-
epigallocatechin gallate, (+)-catechin hydrate, (-)-

epicatechin, (-)-epicatechin gallate, (-)-
gallocatechin, (-)-gallocatechin gallate, (-)-
Epigallocatechin, Amentoflavone, Quercetin,

Apigenin, Genistein, and Kaempherol were
determined and used as standards in the
concentration measurements conducted using
LC-MS/MS.

Table-1. UPLC and MS conditions of the LC-MS/MS method.

UPLC Conditions

MS Conditions

System Acquity UPLC | Class System Xevo TQD
Column Acquity UPLC BEH C18, 2.1mm lonization mode ES (+) ES ()
x50mm, 1.7 ym
Column 45C Capilary voltage 3.75kV 2.52 kV
Temperature
Injection volume 5yl Desolvation temperature 400TC 400C
Flow rate 0.3 mL/min Cone gas flow 50 L/hr O L/hr
Mobile phase A 0.1% Formic acid in methanol Desolvation gas flow 900 L/hr 900
L/hr
Mobile phase B 0.1% Formic acid in water
Stop time 5 min
Gradient 0-2 min A 100%; 2-2.1 min A 5%;
2.1-4 min A 100%; 4-5 min A 0%
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Determination of the Inhibitory Effect of Plant
Extracts

A commercially available kit was used for this
procedure. Kinetic and inhibitory measurements
were performed using a fluorescent plate reader.
In the case of the reaction catalyzed by protease,
a method based on the increase in fluorescence
emission as the substrate increased was used,
and the results were monitored at 538 nm
emission with a 355 nm excitation wavelength.
The relative fluorescent units (RFUs) were
measured and recorded using a Thermo
Fluoroskan Ascent FL device.

Trolox Equivalent Antioxidant Capacity
(TEAC)

The Trolox equivalent antioxidant capacity
(TEAC) assay was performed according to the
protocol reported by Taviano et al. in 2017. In this
method, 2, 2’-azinobis (3-ethylbenzthiazoline-6-
sulfonic acid) (ABTS) and potassium persulfate
were diluted to final concentrations of 7 mmol/L
and 4.95 mmol/L, respectively, forming a reactive
phosphate buffer. Then, 190 pL of this mixture
was mixed with 10 pL of plant extract. The
antioxidant potential of the extract was
determined by measuring the decrease in the
blue-green color at 734 nm against a blank.
Trolox was used as the standard for comparison
and the results were expressed as Trolox
equivalents (23).

Total Antioxidant (TAO)

0.1 mM DPPH (1, 1-diphenyl-2-picrylhydrazine)
solution (190 pL) was mixed rapidly and
thoroughly with 10 pL plant extract. The decrease
in absorbance was recorded at 550 nm against a
blank over a 20-minute period at 5-minute
intervals using a microplate reader. Trolox was
used as the standard for comparison in this
assay.

Ferric Reducing Antioxidant Potential (FRAP)

In this process, the reaction mixture is prepared
by mixing acetic acid buffer solution (10 mM,
pH=3.6), TPTZ (2,4,6-tripyridyl-s-triazine) (10
mM), and FeCI3 (20 mM) solutions in volume
ratios of 10:1:1. Subsequently, 10 pL of extract is
mixed with 190 pL of this mixture. The mixture
was then incubated at room temperature for 30
min, and the results were expressed as gallic
acid equivalents at 620 nm using a microplate
reader (24).

Hyaluronidase inhibition method

Hyaluronidase (HYA) inhibition was determined
using the method described by Bralley et al.
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(2008). A mixture of sodium phosphate (0.2 M),
sodium formate (0.1 M), and bovine serum
albumin (BSA; 2 mg/10 mL) was prepared and
adjusted to a pH between 6.8 and 7.2. The
reaction mixture contained 20 pL the licorice root
extract, 50 yL phosphate buffer, 20 yL HYA (750
units/mL, Type IV-S: bovine testis), and 50 pL
Hyaluronic Acid (10 mg/mL). The mixture was
then incubated at 37 °C for 30 min. A control
mixture without enzymes was prepared for each
extract. After incubation period, 0.1 mL of 0.8 M
alkali borate was added to stop the reaction. The
mixture was then placed in a water bath at 100
°C for 5 min, followed by addition of p-
dimethylaminobenzaldehyde (0.5 mL). The
absorbance was measured at 580 nm using
water as the control. (25).

Xanthine/ Xanthine oxidase Inhibition

The study reported by Kong et al. (2000) adopted
the xanthine/xanthine oxidase method (26).
Xanthine was prepared by dissolving it in 0.05 M
NaOH. After adding licorice extract and 80 uL of
500 pM WST-1 solution (including control
samples without enzymes and extracts), the
mixture was incubated at 37 °C for 15 min. Then,
0.05 U/mL of xanthine oxidase was added, and
measurements were carried out at 450 nm.

Statistical Analysis and Evaluation of Results

The enzyme inhibition percentages were
determined using the values obtained from
samples without inhibitors (control samples) and
samples containing the standard inhibitor.
Enzyme activity was calculated as the change in
Relative Fluorescent Units (RFUs) per minute.
For multiple group comparisons, Analysis of
Variance (ANOVA) was wused. Correlation
analysis was performed using Pearson’s
correlation test. Since no direct studies involving
humans or animals were conducted, no ethical
approval decision was required.

RESULTS

The table below shows the phenolic compound
guantities in the licorice root extracts. In general,
among all licorice root extracts, the phenolic
compounds found at the highest concentrations
were apigenin, pelargonin, cyanidin, maleic acid,
ethyl ferulate, and chlorogenic acid. When
looking at these compounds and enzyme
inhibitions, it can be observed that ethanol
extracts generally had higher phenolic acid and
flavonoid contents compared to water extracts
(Table-2 and Figure-1).
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The extracts that exhibited the highest 3-CLpro
enzyme inhibition,  anti-inflammatory, and
antioxidant activity levels based on the extraction
method are listed in Table-2. Figure-1 shows a
comparison of the concentrations of the most
abundant phenolic compounds according to the
extraction method. Thus, when evaluating the
phenolic content, we observed that the phenolic
content of licorice root extracts was in the
following order, from highest to lowest: 70%
EtOH > 80% EtOH > 60% EtOH.

Table-2 displays the % inhibition-HYA, %
inhibition-XO, FRAP, TEAC, DPPH, and phenolic
compound concentrations according to the
licorice root extraction method. There was no
significant difference among the groups with
respect to % 3CLpro inhibition. In terms of
antioxidant parameters, there was a significant
difference in% HYA inhibition among the groups.
There were significant differences between the
groups in compounds other than delphinidin,
vanillic acid, and catechin.

Table-2. Phenolic content, % inhibition for 3Cl-pro, Hyaluronidase, and Xanthine Oxidase, FRAP, TEAC, and
DPPH results obtained from the extraction methods (W: Water, RT: Room Temperature, US:
Ultrasound, EtOH: Ethanol, MW: Microwave, BOI: Boiling)

Compound (ng/mL)  W-RT W-40 W-80 BOI EtOH us MW
Inhibition % 71.67 74.10 82.53 73.17 85.57 78.10 85.60
o
HYA % inh 61.613 35.869 95.399 101.221 103.099 106.667  96.056
(p=0.032%)
Xanthinoxidase %  0.000 18.143 28.095 22.762 0.000 0.000 0.000
FRAP 2.275 1.948 1.817 1.098 2.732 3.268 2,510
TEAC 13.666 13.828 13.852 16.203 17.046 15.228 16.798
DPPH 74.286 57.143 84.762 100.000 100.000 44.762 60.000
(p=0.049%)
Caffeic acid
(b= 004 13.634 40.486 21.932 19.985 81.330 49.371 53.939
(F;:rg'éclgf)'d 320.021 140132 146563  176.594 67.855 116.445  198.481
Genistein (p=0.001%) 239.959 393195  206.661  208.089 840.283 230402  215.925
Apigenin (p=0.001*)  1100.808 1413.042  979.760 1010522  2753.610 984532  954.520
(Ppe:'grggfj)“ 4073.848 5995.050  5007.541  4983.269  25296.866  5450.113  4584.776
éieomo%ff*r)o' 173.795 171.987  135.803  228.911 289.992 143.111 166.109
8’:‘30“&'{‘*) 8223.025 8439.631  6684.805  10057.004 16885.383 7245320  9516.268
Epicatechin 43.605 14.220 29.328 53.817 45.927 29.945 85.163
(p=0.028%)
Quercetin 15.267 21.654 25.510 14.960 66.140 8.005 1.250
(p=0.001%)
Delphidin 50.829 235704 123089  147.962 378.694 139.715  39.433
?gi'g'gog%d 2032.394 1384.268  1347.455  1886.286  452.555 1516.606  1512.052
ﬁ)a:“()cgc')i;;‘c'd 15.354 83.585 103.628  34.180 216.079 79.138 28.069
gi%“g;;f)‘c'd 6.511 54.342 53.563 51.635 101.431 31.756 21.685
(ngggtlh;;ho'c acid 14 746 42.705 62.978 39.928 129.802 18.703 18.674
P-Coumaric acid 74.681 15.173 23.963 10.745 20.306 9.978 33.223
(p=0.001%)
Vanilic acid 351568 283873  119.308 406.041 300751  247.168
'(Ept':‘é"gggf)'ate 804.570 2002527 1153525  941.449  594.629 2051.967  1041.810
Naringenin
(020.00019 65.648 244316  36.028 50.946 736.492 31.347 109.918
Catechin 7.694 29.188 40.877 54.996 6.266 20.156
826"(?0%”1'% acid 40.900 1049.533  1513.227  472.005 ~ 20892.444  1656.854  382.714
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Figure-1. Comparison of the most abundant phenolic compounds according to extraction methods.

Table-3. List of extracts showing 3-Clpro inhibition, anti-inflammatory and antioxidant activity according to
extraction method.

INH-3CLpro % FRAP
W-80°C -6 hour 994 EtOH 70% 4.39
US-20 min. 89.4 US- 5 min. 4.31
W-40°C 24 hour 87.1 W-40°C 24 hour 4.16
EtOH 60% 86.5 uUs-20 3.68
EtOH 80% 86.2 W-80°C 12 hour 3.61
W-RT 24 hour 3.61
HYA inh% TEAC
Boiling-10 min. 100 EtOH 60 % and 70% 17.28 ve 17.07
Boiling-30 min. 100 W-40°C 24 hour 17.30
EtOH 60% 100 W-80°C 12 hour 17.44
EtOH 80% 100 US-5 and MW 16.79
EtOH 70% 100 EtOH 80% 16.77
US-5-10-20 min. 100 Boiling-10 min. 16.79
Xanthinoxidase % DPPH
W-80°C 6 hour 84.285 Boiling 5-10-30 min. 100
Boiling-5 min. 59.714 EtOH 60-70-80% 100
W-40°C 12 hour 39.85 W-80°C 6 ve 12 hour 100
W-40°C 6 hour 14.57 W-40°C 24 hour 97.14
Boiling-30 hour 8.57 W-RT 24 hour 100
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Figure-2. %inhibition, HYA %inhibition, %XO, FRAP, TEAC, DPPH levels according to Licorice Root Extraction
Method. W, water; RT, room temperature; US, ultrasonication; EtOH, ethanol; MW, microwave; KAY,
boiling; FRAP, ferric reducing antioxidant potential; TEAC, Trolox equivalent antioxidant capacity; HYA,
hyaluronidase; DPPH, 1,1-diphenyl-2-picrylhydrazine.

Table-3 and Figure-2 shows the inhibitory effect
of the extracts on the 3-CLpro enzyme, as well as
their anti-inflammatory and antioxidant properties.
The extracts that exhibited the highest inhibitory
effect on 3-CLpro were, in order, those obtained
by soaking at 80 °C for 6 h, ultrasonication for 20
min, soaking in 40 °C water for 24 h, soaking in
60% ethanol, and soaking in 80% ethanol. In
terms of the parameters measuring anti-
inflammatory activity, ethanol extracts yielded the
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highest results, except for Xanthine Oxidase
activity.

The % inhibition of 3-CLpro was
correlated with delphinidin (p=0.016, r=-0.545),
gallo-catechin (p=0.012, r=-0.562),
epigallocatechin (p=0.021, r=-0.712), chlorogenic
acid (p=0.046, r=-0.463), and amentoflavon
(p=0.040, r=-0.475) levels. A positive correlation

inversely

was observed between HYA % inhibition and
delphinidin levels (p=0.006, r=0.606). No
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relationship was found between the % Xanthine

Oxidase and any phenolic compound
concentration. FRAP positively correlated with
chlorogenic acid (p=0.045, r=0.464). TEAC
positively correlated with chlorogenic acid
(p=0.022, r=0.523). DPPH was positively
correlated with p-coumaric acid (p=0.049,
r=0.669), gallocatechin (p<0.001, r=0.773),

epigallocatechin (p=0.006, r=0.799), chlorogenic
acid (p<0.001, r=0.759), and amentoflavon
(p<0.001, r=0.792).

DISCUSSION

In this study, for the first time, the effects of
licorice root on antioxidant and anti-inflammatory
activities and their impact on the 3-CLpro enzyme
responsible for SARS-CoV-2 replication were
demonstrated. The licorice root, also known as
Glycyrrhiza glabra, has been one of the most
commonly used medicinal plants since ancient
times. It contains more than 30 species
distributed  worldwide, particularly in the
Mediterranean region of Asia (15). This plant has
traditionally been used as a remedy for painful
swelling, cough, and the prevention of cold and
flu. G. glabra and its bioactive phytochemicals
include properties such as anti-demulcent,
expectorant, anti-ulcer, anti-inflammatory, and
anti-cancer (2, 16). In the traditional medical
system, it has become a preferred component to
more precisely investigate the multiple health
benefits offered by licorice root and its bioactive
compounds, as evidenced by many previously
reviewed studies (17-19). According to the
literature, the therapeutic properties of licorice
root extract are primarily associated with
glycyrrhizin (GR) and glycyrrhetinic acid (GA)
(27), which block the binding of ACE 2 to the
virus spike protein, inhibit the synthesis of
inflammatory factors and inflammatory mediators,
and exert antiviral and antibacterial effects (28,
29). Immune cells are stimulated by multiple
targets and pathways to intervene in the
pathogenesis of COVID-19. Liquiritin can prevent
and alleviate COVID-19 by simulating type-1 |
interferon. It has been suggested that licorice root
can demonstrate its therapeutic advantage
through  multicomponent and  multitarget
pathways (28, 29). It has been documented that
constituents of Glycyrrhiza Glabra root extract
impede the growth and cellular afflictions caused
by numerous unrelated RNA viruses. Licorice's
water extract demonstrates antiviral activity
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against various viruses, including the human
respiratory syncytial virus (HRSV) (30) and
Enterovirus 71 in a human foreskin fibroblast cell
line (31). In summary, licorice root has the
potential to prevent and treat COVID-19;
however, the focus has been on GR and GA for
these effects, and the phenolic acids and
flavonoids investigated in this study have not
been the focus. The extract that showed the
highest inhibition of the 3-CLpro enzyme was the
water extract incubated at 80 °C for 6 h. Although
ethanol extracts generally had the highest
phenolic acid and flavonoid contents, water
extracts exhibited higher inhibition. This may be
due to the higher presence of other compounds
abundant in licorice root, such as GR and GA, in
the water extracts. To confirm this hypothesis,
the amount of other flavonoids, especially GR
and GA, should be determined in the same
extracts. 3-CLpro inhibition was inversely
correlated with delphinidin (p=0.016, r=-0.545),
gallo-catechin (p=0.012, r=-0.562),
epigallocatechin (p=0.021, r=-0.712), chlorogenic
acid (p=0.046, r=-0.463), and amentoflavon
(p=0.040, r=-0.475). Chlorogenic acid and
delphinidin, which are found in ethanol extracts,
were more abundant than in water extracts,
which may explain the higher inhibitory effect of
water extracts. Another reason for the higher
inhibition by water extracts may be the presence
of other compounds in licorice root, such as GR
and GA. These compounds, along with
flavonoids, could contribute to the inhibition of 3-
CLpro enzyme.

Inflammation plays a significant role in epidemic
and pandemic diseases, and licorice root is
considered an alternative treatment (32).
Inflammation is a protective measure against
microbial invasion, involving action against toxins
or allergens (32). However, in some cases, such
as COVID-19, inflammation can become
uncontrollable and cause damage to the tissues
and organs. The anti-inflammatory activity and
mechanism of licorice root, which resembles the
action of glucocorticoids and mineralocorticoids,
have been investigated by many researchers (32,
33). This action was found to be similar to that of
glucocorticoids and mineralocorticoids (32).
Numerous studies have indicated that licorice
extract, along with its triterpenes and flavonoids
constituents, demonstrates anti-inflammatory
effects by inhibiting TNF, MMPs, PGE2, and free
radicals (34). Flavonoids found in licorice extract
exhibit significant anti-inflammatory effects in
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acute inflammatory models. They notably reduce
the expression of IL-18 and iNOS, as well as
lower levels of NO and MDA at the inflammation
site (35). In this study, extracts obtained by
boiling, ethanol soaking, and ultrasound showed
100% inhibition of hyaluronidase, an anti-
inflammatory enzyme. This result is consistent
with the literature in terms of anti-inflammatory
properties.

Glycyrrhizin/licorice extract is well-documented
for its antioxidant activity, serving as a natural
source of antioxidants with numerous health
benefits (36). Studies highlight the excellent
antioxidant properties of glycyrrhizin and other
active  components in licorice  extract.
Additionally, the high phenolic content in licorice
extract has been identified as a key contributor to
its potent antioxidant activity(37-40).
Furthermore, glycyrrhizin and licorice extract play
a role in inhibiting the generation of reactive
oxygen species (ROS) by neutrophils at
inflammation sites, thereby preventing tissue
damage(41). When evaluating licorice root
extracts in terms of antioxidant parameters, it
was observed that especially ethanol extracts
had the highest levels of TEAC, FRAP, and
DPPH. There was a positive correlation between
FRAP and chlorogenic acid (p=0.045, r=0.464),
and between TEAC and chlorogenic acid
(p=0.022, r=0.523). Furthermore, a positive
correlation was observed between DPPH and P-
coumaric acid (p=0.049, r=0.669), gallocatechin
(p<0.001, r=0.773), epigallocatechin (p=0.006,
r=0.799), chlorogenic acid (p<0.001, r=0.759),
and amentoflavon (p<0.001, r=0.792).
Chlorogenic acid is one of the six most abundant
compounds in licorice root extracts studied in this
research and is predominantly found in ethanol
extracts, which can explain the highest levels of
TEAC, FRAP, and DPPH achieved with ethanol
extracts.

In conclusion, licorice root extracts that showed
the highest inhibitory effect on the 3-CLpro
enzyme were subjected to 6 h of soaking at 80
°C, 20 min of sonication, 24 h of soaking at 40
°C, soaking in 60% ethanol, and soaking in 80%

ethanol. It was determined that licorice root
exhibits an inhibitory effect on 3-CLpro.
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Amag: Bu arastirmada, palyatif bakim Unitesinde goérev yapan hemsirelerin 6lim sirecindeki
mudahale ve bakimlarini etkileyen faktorler degerlendirildi.

Gereg ve Yontem: Arastirmanin galisma grubunu bir egitim ve arastirma hastanesinin palyatif bakim
Unitesinde gbrev yapan ve arastirmaya katilmayi kabul eden 22 hemsire olusturdu. Arastirma, Mart
2017- Agustos 2017 tarihleri arasinda yapildi ve nitel fenomenolojik ydntem kullanildi. Veriler
arastirmacilar tarafindan hazirlanan “Bilgi Formu” ve “Yari Yapilandiriimis Soru Formu” ile toplandi.
Verilerin degerlendirilmesinde icerik analizi yontemi kullanildi.

Bulgular: Arastirmaya katilan hemsirelerin yas ortalamasi 33.05+7.20 olup, %77,3'U kadindi. Palyatif
bakim (initesinde calisma sireleri (ay) 37,2+18,8'di. Ug tema elde edildi. Bunlar “6liime bakis agisinin
degismesi”, “6liim anindaki miidahale ve bakim sirecinde hemsirelere hasta yakinlari tarafindan
¢lkarilan zorluklar” ve “palyatif bakim lnitesindeki mevcut yapilandirmada yasanilan sorunlar’.

Sonug: Palyatif bakim Unitesinde c¢alisan hemsirelerin 6lim slrecine iliskin géruslerinin degistigi ve
mudahalelerde degisen kosullarin sorunlar olusturdugu tespit edildi.

Anahtar Soézciikler: Hemsirelik, palyatif bakim, lim.

ABSTRACT

Aim: In this study, the factors affecting the intervention and care of nurses working in the palliative
care unit during the death process were evaluated.

Materials and Methods: The study group of the research consisted of 22 nurses who worked in the
palliative care unit of a training and research hospital and agreed to participate in the research. The
research was carried out between March 2017 and August 2017 and qualitative phenomenological
method was used. The data were collected with the "Information Form" and "Semi-Structured
Questionnaire" prepared by the researchers. Content analysis method was used in the evaluation of
the data.
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Results: The mean age of the nurses participating in the study was 33.05+7.20, and 77.3% of them
were women. Working time (months) in the palliative care unit was 37.2+18.8. Three themes were
obtained. These are "change of perspective on death", "difficulties caused to nurses by patient
relatives during the intervention and care process at the time of death" and "problems in the current

configuration in the palliative care unit".

Conclusion: It was determined that the views of nurses working in the palliative care unit regarding
the dying process have changed and that the changing conditions in the interventions create

problems.
Keywords: Nursing, palliative care, death.

GiRiS

Dinyada ve Turkiye'de yaslilik oranlarinin ve
kronik hastaliklarin hizli bir sekilde artmasina
karsin biyomedikal ve Kklinik tiptaki ilerlemeler
yasami suresini uzatirken oOlumud geciktirmesi
saglk politikalarinda yeni ihtiyaglarin dogmasina
yol agmistir. Artan kronik hastaliklar nedeniyle
saghk sisteminde olusabilecek krizleri ve
maliyetleri azaltmak, hastalarin son dénemlerinde
yasam Kkalitesini artirmak icin palyatif bakim
hizmetinin 6nemi ortaya c¢ikmistir (1). Dinya
Saglik Orgiti (DSO)'ne gére palyatif bakim; agir
semptomlarin ve agrinin azaltiimasi, palyatif
bakim slrecinde olan hasta i¢in 6limUin normal
bir sire¢ oldugunun kabul edilmesi, 6limd ne
erkene almak ne de ertelemek gibi bir amacinin
oldugu, hasta bakiminda psikolojik ve manevi
yonlerde butlnlestirici bakim saglanmasi, 6lim
surecine kadar hastaya huzurlu bir bakim
saglanmasi, ailelere hasta bakiminda destek
hizmet saglanmasi, yas surecinde ailelere ve
hastalara saglik ekibi ile yardimci olunmasi,
kemoterapi ve radyoterapi gibi tedavi surecinde
olan hastalarda semptomlari daha iyi yonetiimek
amaclyla yasam Kkalitesini artirmayi hedefleyen
sureci icerir (2). Genel olarak bakildiginda
palyatif bakim éncelikle yasamin son déneminde
olan hastalara bakim vermek amaciyla kurulmus
olsa da son yillarda tanilamadan baslayip tedavi
sureci iceren yasami tehdit eden tim hastaliklari
icermektedir (3).

Palyatif bakima alinan hastalarda
multikomorbidite yaninda c¢oklu semptomlar da
aynl anda yasanmaktadir (4, 5). Ayrica palyatif
bakim tim semptomlarin  yaninda 6lim
surecindeki hastalar ve ailesi ile uzun zaman
geciren zorlu bir hemsirelik alanidir (6). Palyatif
bakimda karsilasilan bu agir bakim sireci, her
hastanin bakiminda bireysellestirilmis, butincul
ve duyarli bir hemsirelik siUrecinin saglamasini
gerektirir. Palyatif bakimda bu sireci saglayan
hemsirelik profesyonelleri, 6limle daha fazla yiz
yuze gelen, 6lime iliskin kendi duygularini analiz
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etmeye c¢alisan, beklenilen 6lime karsin ailelere
destek olunarak bu duygulari anlamaya c¢alisilan
guc¢ bir alanda bakim surecini yUrutmektedir (7).
Sadece O6lumle karsilasilan bir sire¢ olmayan
palyatif bakim, bakim &énindeki engelleri,
bireyselligi, hastayi/aileyi, sistem ve g¢evresel
faktorleri hemsirelik bakimini etkilemektedir (8).
Tum bu faktdrlerle birlikte hemsgireler palyatif

bakimda semptomlar, psikososyal sorunlar,
manevi bakim ile yasam kalitesini artirmayi
hedeflemektedir.  Palyatif bakim gerektiren

hastalara bakim veren hemsirelerin, alaninda
tecribe ve deneyim sahibi olmasi, semptomlari
iyi yonetebilmesi, o6lum sulrecinde hasta ve
ailelerine destek saglanmasi gibi birgok bakim ve
destek yetenegine sahip olmasi gerekmektedir.

Bu arastirmada palyatif bakim Unitesinde o6lim
surecindeki mudahale ve bakimda hemsgireleri
etkileyen faktorlerin dederlendiriimesi amaclandi.
Buna ilaveten palyatif bakim Unitesinin mevcut
imkanlari dahilinde hemsirelerin karsilastiklari
sorunlar saptanarak ¢ézium onerileri sunuldu.

GEREG ve YONTEM

Bu arastirmanin sorusunu; ‘palyatif bakim
linitesinde gbrev yapan hemsirelerin  6lim
stirecindeki miidahele ve bakimlarini etkileyen
faktérler nelerdir” olusturmaktadir.

Arastirmanin Turi

Arastirmada nitel arastirma yontemlerinden
fenomenolojik yontem kullanildi. Nitel arastirma
bir probleme yonelik 6znel gorisleri kapsayan
yine o problem ile ilgili sorunlarin taranmasinda
belirli bir sosyal ortam icerisinde derinlemesine
inceleme olanadini  ortaya ¢ikaran alan
arastirmalari olarak tanimlanmaktadir (9). Nitel
arastirmalarda veri  toplama  yonteminde;
gorisme, g6zlem, dokiman analizi
kullaniimaktadir. Fenomenolojik arastirma
metadolojisi  nitel arastirma c¢atisi  altinda
kullanilan yaygin yontemlerden biridir.
Fenomenolojik yéntem insanlarin belirli  bir
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kavrama ydnelik duygu, bakis acisi, algi gibi
tanimlamak icin kullanilir (10).
Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini bir egitim ve arastirma
hastanesi palyatif bakim nitesinde gérev yapan,
aragtirmaya katilmayl kabul eden 28 hemsire
olugturdu. Arastirma vyapilan palyatif bakim
Unitesi 2 Uniteden olugsmakta, her bir Unitede
toplamda 15 hasta olup, gundliz mesai
saatlerinde bir hemsire 5 hastaya bakim
vermektedir. Glaser ve Strauss’un nitel arastirma
yontemlerinde arastirma sorusu tekrar edilmeye
basladigi yani doyum noktasinda ulagilana kadar
veri toplanmasini énermektedir. Bu nedenle bu
aragtirmada 22 hemgire ile tamamlanmigtir (11).

Katilimcilar ~ kimlik  bilgileri  kullanilmadan
(katilimer) K1, K2, K3, ...... , K22 seklinde
kodlandi. Arastirmaya katilma kriterleri; palyatif

bakim Unitesinde c¢alisiyor olmak ve arastirmaya
katiilmay! kabul etmekti. Arastirma Mart 2017-
Adustos 2017 tarihleri arasinda yliz vyluze
gérusme yontemi ile toplandi. Katilimcilarin
timinden bilgilendiriimis yazili onam alindi.
Arastirmada veriler arastirmacilar tarafindan
literatir dogrultusunda hazirlanan veri toplama
formu ile toplandi. Veri toplama formu
sosyodemografik 6zelliklerden (yas, cinsiyet,
mezuniyet durumu, hemsirelik meslegi c¢alisma
yili), palyatif bakim Unitesine yonelik 6zellikler
(palyatif servisinde g¢alisma siresi, haftalik
calisma saati, palyatif servisinde gonulli galisma
durumu, palyatif bakim Unitesinde hemesirelerin
calismasi igin belirli bir yasta olmasi disuncesi,
palyatif bakim Unitesinde ¢alismadan dnce klinige
yonelik egitim alma durumu, palyatif bakim

Unitesinde  karsilan  6lum  sayisi), yari
yapilandiriimis sorulardan 4 nitel sorudan
BULGULAR

Tablo-1. Sosyodemografik 6zellikler (n=22).

olusturuldu (12-14). Arastirmada veri toplama
suresi yaklasik 20 dakika surda.
Sorular;
1. Size go6re Olimin
nedir?
2. Palyatif bakim unitesinde hemsgire olarak
calismak sizin Uzerinizde ne gibi etkiler

ifade ettigi anlam

birakiyor?

3. Olim aninda miidahale ve bakimda
sorunlarla karsilasiyor musunuz?
Karsilastiginiz sorunlar nelerdir?

4. Palyatif  bakim Unitesine  ydnelik

elestirileriniz ya da onerileriniz nelerdir?
Aragtirmanin Etik Yéni

Arastirmanin uygulanabilmesi igin 2017/133 karar
sayisl ile bir Universitenin Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu'ndan etik kurul
onay! alindi. Buna ilaveten arastirmaya goénullt
olarak katiimayi kabul eden her bir katihmciya
“Bilgilendiriimis Onam Formu” kapsaminda
gerekli agiklamalar yapildi ve katilimcinin imzasi
alindi. Arastirma Helsinki Bildirgesi ilkelerine
uygun olarak yartlda.

Veri Analizi

Verilerde sosyodemografik, palyatif bakim Unitesi
ve Olim deneyimleme sureglerine yodnelik
Ozelliklerinin analizi igin Statistical Package for
Social Sciences (SPSS) 23.0 programi kullanildi.
Bu verilerin tanimlanmasi igin ytzdelik, ortalama,
standart sapma testleri kullanildi. Nitel verilerin
analizinde igerik analizi ydntemi kullaniimistir.
Ses kaydina alinan veriler arastirmacilar
tarafindan  manuel olarak  raporlanmistir.
Arastirmacilar tarafindan en uygun ortak temalar
olusturulmustur. Arastirma gecerliligi ve
glvenirligi agisindan katilimcilara raporlar tekrar
okutulmus ve dogru raporlandidi teyit edilmigtir.

Sosyodemografik 6zellikler

Ort£SS (Min.-Max.) n %

Yas

Cinsiyet

Kadin

Erkek

Egitim durumu

Saglik meslek lisesi

On lisans

Lisans/Ylksek lisans

Hemsirelik mesleginde total ¢galigsma yil

33.05%7.20 (24-45)

17 77,3
5 22.7
6 27,3
8 36,4
8 36,3

12.547.2 (3-25)

Ort+SS: OrtalamazStandart Sapma, Min: Minimum, Max: Maksimum.
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Arastirma palyatif bakim Unitesinde c¢alisan 22  katilanlarin %77,3'G kadin, %36,4’G 6n lisans
hemsire ile yapildi. Calismaya katilan mezunudur. Hemsirelik mesleginde c¢alisma yil
hemsirelerin yas ortalamasi 33,05+7,20 olup, en ortalamasi 12,5+7,2’dir (Tablo-1).

kigugu 24, en blyuglu 45 yasindadir. Calismaya

Tablo-2. Hemsirelerin palyatif bakim Unitesi ve élim deneyimleme sureglerine yonelik ézellikler (n=22).
Palyatif bakim iinitesine ve 6liim deneyimleme siireglerine

yonelik dzellikler Ort+SS(Min-Max) n. %
Hemsirelerin palyatif bakim linitesinde ¢aligma siiresi (ay) 37,2£18,8 (2-72)

Haftalik calisma saati 51,0+8,8 (40-72)

Palyatif bakim iinitesinde goniillii calisma durumu

Evet 18 81,8
Hayir 4 18,2
Palyatif bakim iinitesinde hemsirelerin galismasi igin belirli bir yasta olmasi diiglincesi

Evet 14 63,6
Hayir 8 36,4
Palyatif bakim linitesinde galismadan 6nce klinige yonelik egitim alma durumu

Evet - -
Hayir 22 100,0
Palyatif bakimda goriilen semptomlar®

Agrni 20 90,9
Bulanti—kusma 4 18,2
Solunum sikintisi 14 63,6
Ates 1 45
Depresyon 6 27,3
Basi yarasi 5 22,7
Uykusuzluk 1 4,5
Maln(trisyon 7 31,8
Palyatif bakim uinitesinde 24 saat ulasilabilecek doktor durumu

Evet 10 45,5
Hayir 12 54,5
Palyatif bakim iinitesinde ortalama karsilastiginiz 6liim sayisi 94.0+91.8 (5-400)

Palyatif bakim iinitesinde KPR uygulanmali mi?

Evet 6 27,3
Hayir 16 72,7
Hastalara KPR uygularken hasta yakinlari tarafindan gii¢liik yaganmasi

Evet 12 54,5
Hayir 10 45,5
Palyatif bakim uinitesinde caligmadan 6nce bir yakininizi kaybettiniz mi?

Evet 10 45,5
Hayir 12 54,5
Palyatif bakim uinitesinde galigmadan sonra bir yakininizi kaybettiniz mi?

Evet 6 27,3
Hayir 16 72,7

Not*¢oklu yanit, KPR: Kardiyopulmoner resusitasyon, Ort+SS: OrtalamazStandart Sapma, Min: Minimum, Max: Maksimum.
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Arastirmaya katillan hemsirelerin palyatif bakim
Unitesinde c¢alisma suresinin ay ortalamasi
37,2+18,8, haftallk calisma saati 51,0+8,8,
ortalama karsilagilan 6lim sayisi 94,0+91,8'dir.
Hemgirelerin %81,8’i palyatif bakim Unitesinde
génllli  olarak calismakta, %63,6's1 palyatif
bakim Unitesinde c¢alismak igin hemsirelerin belli
bir yas araliginda  olmasi gerektigini
distnmektedir. Calismaya katilan hemsirelerin
tamami palyatif bakim Unitesinde ¢alismadan
once palyatif bakima yodnelik egitim almamistir.
Palyatif bakim Unitesinde takip edilen hastalarin
profili hemgireler tarafindan degerlendirildiginde
hastalarin tamaminin kanser akabinde nérolojik
sorunlar ve travmaya bagh meydana gelen

tanilardan hastalar olugmaktadir. Hemsirelere
takip  ettikleri hastalarda  gdzlemledikleri
semptomlar sorgulandiginda hastalarin

%90,9'unda agri, %63,6'sinda solunum sikintisi
oldugunu ifade etmiglerdir. Hemsirelerin %72,7’si

resusitasyon (KPR) uygulanmamasi gerektigini
distnmektedir. Hemsirelerin  %54,5’i KPR
yaparken zorluk yasadigini belirtmistir.
Hemsirelerin %45,5’i palyatif bakim Gnitesinde
c¢alismadan 6nce bir yakinini kaydetmis, %27,3’U
ise palyatif bakim Unitesinde galistiktan sonra bir
yakinini kaybetmistir (Tablo-2).

Arastirmanin  bu kisminda g¢alisma grubuna
yoneltilen yari yapilandiriimis sorulardan elde
edilen verilerden 3 tema olusturuldu.

Tema 1. Oliime Bakis Agisinin Degismesi

Size goére Olumin ifade etti§i anlam nedir?
sorusuna katilimcilarin - ¢odu (n=12) &lumu
“kurtulug” olarak algiladiini ifade etti. Bunun
yani sira katiimcilarin 6lime yukledigi diger
anlamlar asagida verildi. Yasam fonksiyonlarinin
sona ermesi, sonbahar, son, gizginin Gtesinde,
ayrilik gibi cevaplar élumin yasamin sonu ile
iliskilendirilse bile katilimcilarin  ¢ogu  6limu
kurtulus olarak algilamaktadir (Sekil-1).

palyatif bakim Unitesinde kardiyopulmoner
//' Yasam
./ fonksiyonlari T
.’/ Sonsuza “,  hinsona N\
| kadar . _ermesi | Kurtulus |
\_ uyumak /-" T\ /ﬂ
s - N ” ™
;-’/ X [ ®liim N
\ Sessizlik ) i \ haktir
\\\ ) / e \ \\\ /
//-':“ *'*"\\ : OI .. \ “Bir giin ™.
/ Cizinin \ um / herkesin
| &tesinde | AN // | basma
\ / — \_ gelebilecek
A { ) _birsey
— T P e
‘_/ Aci ama \.‘ I,’/ \.‘
i bir o | son |
\ k L . ~ N /
\\\gerce / N/ \\ %
~ | Aynlik | Sonbahar | ]
\ A J
\ N s

Sekil-1. Katilimci hemsirelere gore 6limun ifade ettigi anlamlar.

Katihmcilara palyatif bakim Unitesinde calisiyor
olmak oOlime kargi bakis acinizi etkiledi mi?
sorusu soruldu. Soruya evet yanitini veren
katilimcilarin cevaplari irdelendiginde asagidaki
sonuglara ulasildi.

K1: “Evet etkiledi. Dogada hicbir madde yok
olamaz.”

K5: “Evet. Oliimiin her an bagimiza gelebilecegini
dusiniyorum.”
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K12: “Evet. Palyatif bakim (nitesinde ¢alismak
6limiin daha yakin oldugunu hissettiriyor.”

K13: “Evet. Aldigimiz  her nefes igin
Stikrediyorum.”
Katihmcilarin  bu ifadelerinden yola c¢ikarak

palyatif bakim Unitesinde hemsire olarak
calismanin OlimU daha sik hatirlattigini  ve
yasamin degerini bilmek i¢in bir firsat oldugunu
sOylemek mumkuindir. Bunun yani sira palyatif
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bakim Unitesinde galisiyor olmanin katilimcilarin
Olime karsi hassasiyetleri Uzerine de efkisi
oldugu saptandi. Bu baglamda;

K11: “Evet etkiledi. Sogukkanlhigim azaldi.
ifadesiyle 6lim durumu ile sik kargilasmanin
daha hassas yapil bir tutum sergilemesine sebep
oldugunu ifade ederken,

K14: “Evet etkiledi. Artik 6liimden
etkilenmiyorum. Siradan bir olay.” ifadesiyle 6lim
ile sik karsilastidi igin 6lumuU artik siradan bir olay
olarak algilanmaktadir. Bunlara ek olarak;

K6: Palyatif bakim (nitesinde ¢alismasi ile 6limu
iliskilendirdiginde “yas! bliyik hastalara CPR
yapiimamasi gerektigini” duaslinmektedir. Bu
duslince yapisi etik agidan adaletli olma ilkesi
geregdi kabul edilir bir durum degildir.

K17: “Evet etkiledi. Oliim toplumda zor kabul
edilen bir durum.”

K22: “Olmekte olan hasta icin bakim én planda
olmalidir” seklinde dusincelerini ifade etmistir.
Palyatif bakim Unitesinde hemsire olarak
calismak sizin Gzerinizde ne gibi etkiler birakiyor?
sorusuna katiimcilarin  ¢gogu palyatif bakim
Unitesinde hemsire olarak ¢alismanin kendilerini
psikolojik ve fizyolojik agidan olumsuz etkiledigini
ifade etti. Bu baglamda katihmcilardan bazilarinin
ifadeleri su sekildedir:

K3: “Burada ¢alismak istemiyorum.”

K2: “Palyatif bakim lnitesinde ¢alismak (izerimde
baski olugturuyor.”

K4: “Psikolojik olarak demoralize oluyorum.
Yogun g¢alismanin da etkisiyle kendimi yorgun ve
bitkin hissediyorum.”

Kb5:  “Hastalik  kaygisi,  yorgunluk  hissi,
umutsuzluk, kanser gibi hastaliklarin basimiza
gelebilecegini daha sik diigtiniiyorum.”

K7: “Bedensel ve zihinsel agidan yorucu
hissediyorum.”

K8: “Yorucu bir durum.”

K9: “Psikolojik yénden yipratiyor.”

K10: “Uzun sdre palyatif bakim (nitesinde
calismak yipratici, yorucu ve kiginin Uzerinde
olumsuz etkiler birakiyor.”

K12: “Umutsuz hissediyorum.”

K14: *“Yasam enerjimi sémiirdii. Hayattan
bezdirdi. Hasta yakinlari ¢ok sey bekliyor. Bizim
ise elimizden higbir sey gelmiyor.”

Bu ifadelere karsin bazi katihimcilar tim bu
olumsuzluklara ragmen palyatif bakim Gnitesinde
hemsire olarak ¢alismayl olumlu agidan
yorumladi. Katilimcilarin ifadelerine gore;

”
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K1: “Uzun sireli yatislarda hasta ve hasta
yakinlari ile siki baglar olusturuyoruz. Artik bir
hemsgireden ¢ok ogul, torun, kardes olabiliyoruz.
Ex olduklari zaman hiziin ve Gzinti duyuyoruz.
Karsimizdaki insanin kisa bir zamani kaldigini
bilmemize ragmen onu hep hayata tutunmaya
tesvik ediyoruz. Bu durum bizde glizel anilar
biraktigi gibi hatirlayinca duygulandigimiz anlari
da beraberinde getiriyor.”

K13: “Yorucu, yipratici ama bir o kadar da size
muhta¢ bu insanlara hizmet vermenin mutlulugu
da oluyor. Yakinlari tarafindan ¢ogu hasta yalniz
birakilirken bizlerden gelen destek ve yardimla
daha itinayla bakilmalari biz saglik ¢alisanlarina
disen en bliylik gbrev ve sorumluluk.”

K15: “Hayata pozitif bakmayr &grendim. Ama
yorgunum.”

K17: “Hasta yakinlarina hastanin son déneminde
oldugunu hissettirmek ve bu silirece onlari
hazirlamak igin miicadele veriyoruz. Bire bir ayni
duyqulari ve ayni acilari yasiyoruz. Uzun stireli
yatislarda hastalarla ve yakinlariyla sosyal
paylasimlarda bulunuyoruz. Oliim siirecinde
bizler de (ziiliyoruz.”

TUm bu karmasik duygularin neticesinde g¢alisma
grubunu olusturan palyatif bakim hemsireleri
kendi 6zlerine dénerek, empati yaparak, Olim

surecinde olma durumunu sorgulaylp bu
durumdan anlam g¢ikarmaya c¢alisti. Bu
baglamda;

K6: “Oliime artik farkli agidan bakmayi
o6grendim.”

K11: “Cok hassaslasiyor insan, 6liim gercegini
daha c¢ok hissediyorsunuz. Gelecekte bizi,
yakinlarimizi neler bekliyor? Allah yardimcimiz
olsun.”

Tema 2. Oliim anindaki miidahale ve bakim
stirecinde hemsirelere hasta yakinlari
tarafindan c¢ikarilan zorluklar

Olim aninda midahale ve bakimda sorunlarla
karsilasiyor musunuz? Karsilastiginiz sorunlar
nelerdir? sorusuna; KPR esnasinda o6zellikle
hasta yakinlarinin zorluklar ¢ikardigi belirlendi
(n=12). Bu baglamda katiimcilarin bazilarinin
ifadeleri asagidaki gibidir.

K 2: "“Bazi hasta yakinlari KPR yapmamizi
istemiyor.”

K 6: “Hasta yakinlari ile bire bir miidahale etmek
zorunda kaliyoruz.”

K 8: “Ajite hasta yakinlari isimizi zorlagtiriyor.”

K 10: "Hasta yakininin miidahaleyi istememesi
gibi sorunlarla karsi karsiya kaliyoruz.”
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K 11: “Hasta yakinlari sorun olusturuyor.”

K 13: "Hasta yakinlarinin bazilari miidahale
isterken bazilari istemiyor. Doktorun Kkararsizligi
ile karsilasiyoruz.”

K 21: “Hasta yakinlari midahale edilmesini
istemiyor.”

K 22: “Ailelerle sorun yagiyoruz.”

Katihmcilar hasta yakinlari ile ilgili sorunlara ek
olarak ekipman eksikligi (K9), midahale ile ilgili
kararsizlik (K3) ve terminal dénem kanser
hastalarinda miidahalenin sonugsuz kaldigi (K17)
yénlinde de gorus bildirdi.

Tema 3. Palyatif bakim linitesindeki mevcut
yapilandirmada yasanilan sorunlar

Palyatif bakim Unitesine yonelik elestirileriniz ya
da O&nerileriniz nelerdir? sorusuna bir tanesi de
(K22) palyatif bakim Unitesinde daha nitelikli bir
saglik bakim hizmeti sunabilmek igin calisan
sayisinin artirilmasi gerektigini ifade etti. Bunlara
ek olarak bir baska katilimci (K1) “Hastalarin kan
ve tetkik sonuglarinin yaninda igsel duygu ve
arzulariyla da yakindan ilgilenilmeli” ifadesiyle
palyatif bakim Unitesinde takip edilen hastalarin
sadece fizyolojik agidan degil manevi yonden de
degerlendiriimesi gerektigine dikkat ¢ekti.

Katihmcilarin  bazilari  (n=6) palyatif bakim
Unitesinin mevcut yapisina elestirel bir yaklagim
sergiledi. Bu baglamda bazi katiimcilarin
ifadeleri su sekildedir:

K8: “Palyatif bakim Ulinitesinden sorumlu hekimin
bu bélim ile ilgili yeterli bilgi diizeyine ulasmig
olmasi gerektigini digiiniiyorum (Ornegin; gece
nébetlerde mikrobiyologun sorumiu sef olmasi
bazen islerimizi zora sokuyor)”,

K7: “Palyatif bakim Ulinitesinden sorumlu hekimin
yeterli bilgi ve beceriye sahip olmasi gerekir”
K14: “Bir giin palyatif bakim (nitesinden tam
manada acgimasi dilegiyle gercek hizmeti
sunmayi istiyorum.”

K17: “Hasta bagina disen hemgire sayisi
yetersiz. Yogun bakim kliniklerinde hasta ile bire
bir ilgilenilirken palyatif bakim (initesinden hasta
yakinlariyla da muhattap olmakta. Bitmeyen
sorularla miicadele etmekte.” ifadeleriyle dzellikle
palyatif bakim Unitesinde goérev yapan ekibin
niteligi ve niceliginin iyilestiriimesi gerektigine
dikkat cekti.

TARTISMA

Palyatif bakim Uniteleri 1842 yilindan beri
kurulmus bir son dénem bakim olmasina karsin
Tarkiye'de 2010 yilinda 2 yatakli bir kurum ile
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baslatilmistir (15). Turkiye’de palyatif bakimin
yeni sekillenmesi calisan saglik ekibinin goérev
tanimlamalarinda eksikligine yol acabilmektedir.
Bu calismada hemsgirelerin %81,8’'nin palyatif
bakim Unitesinde goénulli g¢alismasina ragmen
hemsirelerin tamami palyatif bakim Unitesinde
calismadan 6nce palyatif bakima ydnelik egitim
almamistir. Palyatif bakim igin énerilen politikalar
arasinda palyatif bakim hemsireligi bir uzmanlik
alani olmasi nedeniyle hemsirelerin bu alana
yonelik egitim almasidir (16). Danacrnin
calismasinda da palyatif bakim Unitesinde

calisan hemsirelerin yaridan fazlasi palyatif
bakima yobnelik egitim almadiklarini (%59)
belitmistir ~ (12).  Yine  palyatif = bakimin

yapilandiriimasinda 7/24 mesai sistemine bagl
calisan bir Unite olmasi her an karsilasilan
olumsuzluklari ve ekibe ulasilmasinda yasanilan
glglukleri beraberinde getirmektedir. Arastirmaya

katilan hemsireler c¢alistiklari sire boyunca
ortalama 95’e yakin Olim vakasiyla
karsilagsmistir. Ayrica arastirmamizda

hemsirelerin %54,5'i hekime ulasamadigini ifade
etmistir.  Palyatif bakim  doktor, hemsire,
fizyoterapist, mesguliyet terapisti, dil bilimci,
diyetisyen, psikolog gibi multidisipliner bir ekip
anlayisi ile calisir. Belirtilen tim ekip Uyeleri
palyatif bakimda kendi rolleri ile bakimin
vazgecilmez pargasini  olusturmaktadir (14).
Ayrica bu arastirmada hemsirelerin palyatif
bakim Unitesinde alan disi hekim galismasina ve
hemsire sayisina yonelik elestirel yaklagimlari
ifade ettikleri goralda.

Arastirmamizda hemsirelerin ¢ogunlugu (n=12)
Olima  “kurtulus” olarak anlamlandirmaktadir.
Hastalarin son doénemlerinde yasadiklari agri,
solunum sikintisi gibi semptomlar hemgirelerde
O6lumu kurtulus ifadesi ile bagdastirabilir. Bu
calismada hemsireler hastalarin  %90,9’unda
agri, %63,6’sinda solunum sikintisi gérdagunu
bildirmistir. Bu sonuglarda hastalarla 7/24 zaman
geciren ve bakim uygulayan hemsirelerde élumd,
agri ve solunum sikintisi gibi yénetmesi gu¢ olan
semptomlardan kurtulug olarak yorumlandigi
seklinde disindlirmektedir. Temelli’'nin
calismasinda palyatif bakim Unitesinde calisan
hemsirelerinin 6lUmUu kaginilmaz bir stre¢ olarak
algiladiklari, c¢alistiklari stre artttkgca bakim
verirken duyarsizlastiklari  belirtiimistir ~ (13).
Menekli’'nin galismasinda da ¢alismamiza benzer
olarak palyatif bakim Unitesinde c¢alisan
hemsirelerin %57,8’i 6limu aci gekmeden slreci
yasamak olarak ifade etmigtir (17). Baska
calismalarda da palyatifte yapilan tedavinin
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sonu¢ vermemesi hemsirelerde yorgunluga,
umutsuzluga neden olurken, uzun sdre
karsilagilan olimler ise merhamet yorgunluguna
neden oldudunu belirtiimektedir (18, 19). Ayni
zamanda arastirmamizda hemsirelerin  %45,5’i
palyatif bakim Unitesinde c¢alismadan 6nce,
%27,3'0 ise sonra herhangi bir yakinini
kaybettigini ifade etmistir. Hemsirelerin palyatif
bakim Unitesinde ¢alisma sirecinde Olime bakis
acilarina bakildiginda o6lime farkli anlamlar
yukledigi, karsilastiklari  6lum  sireglerindeki
zorluklarinin hemsireleri etkiledigi gérilmustur.
Nitelikli ve agir bakim gerektiren bu Unite
zamanla hemsirelerde 6limiu ve o6lim slrecini
farkli  sekilde yorumlarina neden oldugu
sdylenebilir.

Arastirmamizda hemsirelerin %72,7’si hastalara
KPR uygulanmamasi gerektigini disinmektedir.
Ayrica hemsireler KPR uygularken hasta
yakinlarinin; ajite olmalari, bazilarinin KPR
isterken bazilarinin istememesi gibi karsit fikir ve
sorunlar yasadiklarini  belirmigtir. Kjgrstad’in
calismasinda O6zellikle kanser hastalarina KPR
uygulamanin beyhude oldugunu belirtmistir (20).
Mdasliman bir Ulkede yapilan g¢alismada ise bu
sonucun aksine, kardiak arrestin erken tespit
edilmesi ve etkin KPR’In hasta sonuglarini
iyilestirmesini  6nemli  derecede  etkiledigi
vurgulanmaktadir (21). Ulkemizde yapilan bir
calismada ise arastirmamiza benzer olarak
palyatif bakim Unitesinde c¢alisan hastalarda
yapilan uygulamalarda aile kararlarinin KPR
uygulamayi zorlastirdigi, hemsgirelerin ileri evre
kanser hastalarinda KPR uygulamasinin gereksiz
oldugunu ifade etmistir (22). Tlrkiye'’de her ne

kadar KPR uygulanmamasina iligkin farkli
calismalar olsa da bir hastaya KPR
uygulamamak etik ve hukuki acgidan kabul

edilebilir bir durum degildir. (22-24).

Arastirmamizin  diger 6nemli bir bulgusu ise
hemsirelerin uzun sire takip ettikleri hasta ve
hasta yakinlari ile  kurduklar iletisimdir.
Hemsireler uzun sire takip ettikleri hasta
yakinlari ile bakim verme sirecinde verdikleri
destek ve yardimla mutlu olduklarini, diger
taraftan uzun sureli bakim verdikleri hastalari
kaybettiklerinde  ise  huzin ve  Uzuntu
yasadiklarini ifade etmiglerdir. Palyatif bakim
Unitesinin genel yapisi, takip edilen hastalarin
tanilari, prognozu, bakim ve yas sureci ¢aligsanlar
Uzerinde psikolojik ~ ve fiziksel yukler
olusturmaktadir (25). Yapilan bir c¢alismada
palyatif bakim Unitesinde hasta veya hasta
yakinlara  verilen koéti  haber  slrecinde
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calisanlarin  yogun duygu vyasadiklari ve
duygularini gizlemeye c¢alistiklari bulunmustur.
Duygularini  yonetme  slrecinde; iletisime
Onceden hazirlanmalari, iletisimde g6z
temasindan kaginmalari gibi bircok strateji
belirledikleri ve bunun iletisim surecini etkiledigi
de tespit edilmistir (26). Bu arastirmada
hemsirelerin bazilari kendini umutsuz hissettigini
ifade ederken, bazilan ise bakim vermenin
yasattigi mutlulugu ifade etmistir. Ayrica bakim
verilen hastanin 6lim sonrasinda calisan
hemsirelerde etkisinin sirdidd de bulunan
sonuglar arasindadir. Cura’nin galismasinda da
palyatif bakim d&lmekte olan hastaya bakim
vermekte ve hasta yakinlarinin beklentilerini
karsilamada iletisimde zorluk  yasadiklari
vurgulanmistir (27). Bu arastirmada
katilimcilardan karsit sonuglar elde edilse de bu
sonuglar literatirt desteklemektedir.

Bu arastirmada palyatif bakim
calismanin hemsirelerin  psikolojileri
olumsuz etki ve baski olusturdugu, umutsuz
hissettirdigi ve palyatif bakim Unitesinde
calismay istemedigi sonuglari da elde edilmistir.
Saglik profesyonellerinde ki 6zellikle palyatif gibi
agir sorumluluk tasiyan bir alanda ¢alisan
hemsirelerde surekli strese maruz kalinmasi
tikenmisligi beraberinde getirmektedir. Saglik
alaninda tikenmis; emosyonel, fiziksel ve
psikolojik sendrom sonuglari ile agiklanmaktadir
(28). Bu sonuclarda hemsirelerde bas agrisi,
uykusuzluk, sinirlilik gibi fiziksel yansimalarinin
yaninda (29), is yerinde hata yapma olasiliginin
artmasi, bakim kalitesini etkilemesi,
duyarsizlagsmay! artirmasi, is izni ve meslekten
ayrilmay tetikledigi yapilan calismalarla ortaya
ctkmaktadir (30, 31).

Sinirlilik

Bir egitim ve arastirma hastanesinin palyatif
bakim Unitesinde gergeklestiriimis olmasi bu
arastirmanin sinirhligidir. Benzer arastirmalarin
daha buylk popllasyonda yapilmasi literatiire
katki saglayacaktir.

Unitesinde
Uzerinde

SONUGC
Palyatif bakim  Unitelerinin  hasta  bakim
sureclerinde gelisen zorluklar, ortamin

olusturdugu atmosfer ve yasanilan deneyimler
burada c¢alisan hemsirelerin 6lim olgusuna ve
O0lime bakis agisini etkilemek ve zamanla
degistirmektedir. Bu arastirmanin sonucunda
bazi farkhliklar olmakla birlikte hemsirelerin
fiziksel ve psikolojik olarak olumsuz etkilendigi
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bilinen bir gercektir. Bu nedenle palyatif bakim

Unitesindeki hemsirelere yonelik fiziksel ve
psikolojik danisma desteginin verilmesi, etik
ikilemlerin Ustesinden gelmenin pratik

yontemlerinin paylasilmasi, burada galisan ekibin
insan glcu ve tibbi ekipman agisindan surekli
desteklenmesi gerekmektedir. Sonug¢ olarak
palyatif bakim Unitesi 6zel bir anlayis gerektiren
ve etik duyarlilk orani yiksek bir ortamdir.

Mesleki tukenmiglidi artirma olasiligi olan bu tip
calisma alanlarinda etik agidan hastanin yararini
gbzetebilmek icin bu konuya 6zen gdsterilmesi,
palyatif bakim hemsirelerinin  klinik  egitim
sureglerinde  motivasyonunun  saglanmasina
dikkat ¢ekilmelidir.

Cikar catismasi: Yazarlar
catismasi bulunmamaktadir.

arasinda c¢ikar
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Salgin bizim igimiz: Karbapenem direngli Enterobacteriaceae salgin yonetimi

Outbreaks is our business: Management of Carbapenem-resistant
Enterobacteriaceae outbreak
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oz

Amag: Saglik bakimi ile iligkili enfeksiyonlarin 6nlenmesinde el yikama, gevre temizligi, izolasyon
kurallarina uyum gibi temel uygulamalar ile birlikte enfeksiyon kontrol komitesinin yarittigu aktif
slrveyans ve personel egitimi buyik o6nem tasimaktadir. Bu c¢alismada karbapenem direngli
Enterobacteriaceae (KDE) salgin yonetim tecribesinin aktariimasi ve vyapilan uygulamalarin
degerlendiriimesi amaglanmistir.

Gere¢ ve Yontem: Organ Nakli Servis’inde 22.05.2020 ile 14.06.2020 tarihleri arasinda yatan tim
hastalar galismaya dahil edilerek, verilerin toplanmasi ve geriye doénuk olarak degerlendiriimesi
sirasinda enfeksiyon kontrol komitesi surveyans kayitlari ve toplanti tutanaklari kullaniimistir.
Bulgular: Organ Nakli Unitesi'nde karbapenem direngli Enterobacteriaceae
enfeksiyonu/kolonizasyonu (bes enfeksiyon, bir kolonizasyon) nedeniyle temas izolasyonunda izlenen
hasta sayisinin artmasi nedeniyle, enfeksiyon/kolonizasyonu olmayan hastalardan rektal surinti
taramasi yapilmasi planlanarak, 32 hastadan rektal surintlu kiltiri gonderildi. Tarama yapilan
hastalardan sekizinde (8/32-%25) KDE kolonizasyonu saptandi. Enfeksiyon kontrol komitesi
tarafindan KDE yayiliminin engellenmesi amaciyla yapilan uygulamalar, gézlemler ve egitimler
sonucunda izolasyondaki hasta sayisinin (iki hasta) belirgin derecede azalmis oldugu gézlenmistir.

Sonug: Standart dnlemler ve temas izolasyonuna uyumsuzluk, KDE kolonizasyonu ve ardindan
enfeksiyonlarin daha sik gérilmesine neden olabilir. KDE’lerin yayilliminin énlenmesinde, el hijyeni ve
temas izolasyonu gibi temel Onleyici tedbirler ile birlikte enfeksiyon kontrol komitesinin kararli
uygulama ve egitimleri kritik bir Sneme sahiptir.

Anahtar Sozciikler: Hastane enfeksiyonu, Enterobacteriaceae, karbapenem direnci.

Not: Calismamiz 16-19 Aralik 2021 tarihlerindeki Hastane Infeksiyonlari Kongresinde poster bildiri olarak
sunulmusgtur.

ABSTRACT

Aim: In preventing healthcare-associated infections, it's crucial to follow basic practices like
handwashing, maintaining clean environments, adhering to isolation rules, and conducting active
surveillance and staff training by the Infection Control Committee. This study aimed to share the
experience of managing carbapenem-resistant Enterobacteriaceae (CRE) outbreaks and evaluate the
implemented measures
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Materials and Methods: All patients hospitalized in the Organ Transplant Service between
05.22.2020 and 06.14.2020 were included in the study, and Infection Control Committee surveillance
records and meeting minutes were used during data collection and retrospective evaluation.

Results: Due to an increase in the number of patients under contact isolation in the Transplant Unit
because of carbapenem-resistant Enterobacteriaceae infection/colonization (five infections, one
colonization), it was planned to conduct rectal swab screenings among patients without
infection/colonization. As a result, rectal swab cultures were obtained from 32 patients. Among the
screened patients, eight (8/32 - 25%) were found to be colonized with CRE. Following the practices,
observations, and training conducted by the Infection Control Committee to prevent the spread of
CRE, it was observed that the number of isolated patients (two patients) had significantly decreased

Conclusion: Failure to comply with standard precautions and contact isolation may lead to an
increased incidence of CRE colonization and infections. In preventing the spread of CRE, basic
preventive measures such as hand hygiene and contact isolation, as well as determined

implementation and training of the Infection Control Committee, are vital.
Keywords: Nosocomial infection, Enterobacteriaceae; Carbapenem resistance.
Note: Our study was presented as a poster at the Hospital Infections Congress, 16-19 December 2021, Ankara.

GiRiS
Yirmi birinci ylzyillda SARS-CoV-1, HIN1 ve son
olarak SARS-CoV-2 gibi yeni

mikroorganizmalarin ortaya ¢ikmasi ile baslayan
salginlar tim insanoglu igin ciddi bir tehdit haline
gelmistir. Ancak bu durum saglk hizmeti ile iligkili
enfeksiyonlarla mducadeleyi sdrdiren saglik
calisanlari igin glndelik yasamin bir pargasidir.
Saghk bakimi ile iligkili enfeksiyonlarinin
surveyansi ve 6nlenmesi konusunda 6zellesmis
olarak saglik tesislerinde gérev yapmakta olan
enfeksiyon kontrol komiteleri bu savasin en 6n
cephesindedir. Enfeksiyon kontrol komitesi ¢ogu
hastanede Enfeksiyon Hastaliklari ve Kilinik
Mikrobiyoloji, Tibbi Mikrobiyoloji, dabhili/cerrahi
branstan birgok hekim ve enfeksiyon kontrol
hemsirelerinin  yer aldigr multidisipliner  bir
¢alisma grubundan olusmaktadir (1).

Saglik bakimi ile iligkili enfeksiyonlarin mortalite
ve morbidite Uzerine goérulen belirgin etkisinin
yaninda direngli mikroorganizmalarin
yayginlagsmasi, antibiyotik direnci/kullaniminin
artisi, yatis suresinin uzamasi ile ek tedavi
gereksinimlerinin - yarattigi is yogunlugu ve
ekonomik yik disundldiginde ciddi bir halk
sagligi sorunudur. Karbapenem direngli gram
olumsuz bakteriler, &zellikle gunlik pratikte
siklikla “KDE” olarak adlandirdigimiz
karbapenem direncgli Klebsiella pneumoniae,
Escherichia coli ve bunlarla birlikte yine
karbapenem direngli Acinetobacter baumannii ve
Pseudomonas aeruginosa gibi bulas/yayihim riski
son derece yiksek, tedavisi zor ve ylksek
mortaliteyle seyreden enfeksiyonlar ve salginlara
yol acabilen hastane enfeksiyonu etkenleridir.
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Karbapenem direnclerine ek olarak siklikla diger
bircok antibiyotige karsi ylksek diizeyde direng
saglayan genleri de tasimalari nedeni ile bu
hastalarin  tedavisinde terapdtik secgenekler
sinirhdir (2, 3). Son yillarda karbapenem direncli
gram olumsuz bakteriler tim diinyada oldugu gibi
ulkemizde de ciddi bir halk sadligi sorunu haline
gelmistir. Ulusal Saghk Hizmetleri ile iligkili
Enfeksiyonlar Sirveyans AJi (USHIESA) 2022
raporuna gore saglk hizmeti iligkili
enfeksiyonlarda karbapenem turl antibiyotiklere
direng oranlari K. pneumoniae igin %66.56, A.
baumannii icin %92.18, P. aeruginosa igin
%67.60 olarak bildirilmigstir (4).

Her ne kadar direngli mikroorganizmalar olsalar
da saglk bakimi ile iligkili enfeksiyonlarin
Onlenmesinde Ozellikle el ykama, gereklilik
durumunda hasta ve temas izolasyonu, aktif
surveyans, cevre temizligi ve personel egitimi gibi
temel uygulamalarin énemi buyuktir. Bu yazida
Organ Nakli Unitesi servisinde tespit edilen
karbapenem direngli Enterobacteriaceae (KDE)
salgin  ybnetim tecribesinin aktariimasi ve
yapilan uygulamalarin degerlendirilmesi
amaclanmistir.

GEREG ve YONTEM

Organ Nakli  Servisinde 22.05.2020 ile
14.06.2020 tarihleri arasinda yatan tim hastalar
calismaya danhil edilmistir. Hastalarin
mikrobiyolojik klinik drnek ve rektal strlntl kaltir
sonuglari, izolasyon bilgileri ve uyarilari, yapilan
egitimler, enfeksiyon kontrol énlemi uygulamalari

retrospektif olarak  degerlendirilmistir.  TUm
verilerin  toplanmasi  ve  geriye  dénuk
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degerlendirilmesi sirasinda enfeksiyon kontrol
komitesi slUrveyans kayitlart ve toplanti
tutanaklari kullaniimistir. Calisma igin 07.09.2023
tarin ve 23-9T/52 karar numarasi ile etik kurul
onay! alinmigtir.

BULGULAR

Organ Nakli Unitesinde karbapenem direncli
Enterobacteriaceae enfeksiyonu/kolonizasyonu
(bes enfeksiyon, bir kolonizasyon) nedeniyle
temas izolasyonunda izlenen hasta sayisinin
artmasi ve enfeksiyon kontrol komitesi vizitleri
esnasinda temas izolasyonu &nlemlerinin
uygulanmasinda aksakliklar oldugu gdézlenmesi
Uzerine 22.05.2020 tarihinde servise yeni hasta
yatisi durduruldu. Serviste izlenen
enfeksiyon/kolonizasyonu olmayan hastalardan
rektal suruntli taramasi yapilmasi planlanarak,
yatis suresi 48 saatin Uzerinde olan 32 hastadan
iki gune vyayllarak rektal surantd Kkaltiri
gonderildi. Tarama yapilan hastalardan sekizinde
(8/32-%25) KDE kolonizasyonu saptanmig olup,
temas izolasyonu gerektiren hasta sayisinda 2
katindan fazla bir artis oldugu gérildu (Sekil-1).
Temas izolasyonuna yeni alinmis olan
hastalardan ikisinde batin dren sivisinda bir hafta
icerisinde karbapenem direncgli K.pneumoniae
uremesi (2/8-%25) oldugu goézlendi. Klinik, gunlik
olarak izolasyon Onlemlerine uyum agisindan
g6zlemlenerek, bu sure¢ zarfinda toplamda 33
doktor, 23 hemsire, (¢ anestezi teknisyeni ve
yedi temizlik personeline standart 6nlemler ve
temas izolasyonu 6nlemleri ile ilgili bilgilendirme
ve sOzel uyarilar yapildi. Temizlik personellerine
ise temizlik egitimi tekrar verilerek, ameliyathane
salonlarinin, servisin ve organ nakli yogun
bakimin ¢ift temizliginin yapilmasi saglandi.
Enfeksiyon kontrol komitesi tarafindan Genel
Cerrahi  Anabilim Dali  6gretim Uyelerine,
doktorlara ve hemsirelere mevcut durum ile ilgili
bilgiler paylagilarak, yapilmasi gerekenler,
izolasyon onlemleri ve el hijyeninin 6nemi
vurgulanarak gerekli egitimler yapildi. ilk rektal
taramalardan bir hafta sonra (29.05.2020’de)
mevcut durumun tekrar gbzden gegiriimesi
amaciyla klinikte yatan ve izole izlenmeyen diger
dokuz hastadan goénderilen rektal surinta
orneklerinde ureme olmadigi gorulda.
izolasyonda olan hastalardan bir hasta klinik
takip esnasinda exitus ile sonuglanmis olup,
diger mevcut hastalar taburculuk veya diger
servislere nakil nedeni ile takipten c¢ikarildi.
Servis 24 giin sure ile yeni hasta yatisina
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kapanmasinin ardindan izolasyondaki hasta
sayisi ikiye dustigu 13.06.2020 tarihinde tekrar
yeni hasta yatisina acildi.

Hasta sayist

S S B @ S o o o o o o o o o o o o P P
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w— KDE(+) Yeni olgu sayis:

e KDE (+) Toplam olgu sayrst

Sekil-1. Salgin egrisi.

TARTISMA

Tum dunyada 6zellikle son on yilda karbapenem
direncli gram-negatif bakterilerin insidansinda
endise verici bir artis olmustur. Bu dénemde
Avrupa’da da 6zellikle Yunanistan, italya,
ispanya, Cek Cumhuriyeti, Almanya ve Fransa
gibi  Ulkelerde  karbapenem  direngli K.
pneumoniae‘ nin sebep oldugu bulylk hastane
salginlari bildirilmistir (5). Hastanelerde direngli
mikroorganizmalara bagli salginlarin  6zelikle
saglik galisanlarinin elleri, kontamine cihazlar ve

hasta gevresinden bulag yolu ile
gerceklesmektedir. El hijyeni, direncli
mikroorganizmalarin surveyansi, temas

Onlemleri, hasta izolasyonu, gevresel temizlik gibi
uygulamalari igeren enfeksiyon kontrol ve 6énleme
tedbirleri saglik bakimi ile iligki enfeksiyonlarin
azaltiimasinda oldukga etkilidir (6).

Enfeksiyon kontrol énlemlerinin dikkatle, surekli
ve eksiksiz uygulanmasi direngli enfeksiyonlarin
tedavisinden daha kolay olmasi nedeniyle,
rutinde uygulanacak akilci bir strateji olarak tercih

edilebilir. Enfield ve arkadaslari tarafindan
gelismis  enfeksiyon kontrol ~ dnlemlerinin
etkilerinin  degerlendirildigi calismada, yogun

bakim personeline haftalik el hijyeni ve temas
izolasyonu konusunda egitim verilmis, bununla
birlikte kolonize/enfekte hastalarin izole edilmesi
ve kohortlanmasi, gunlik %2 klorheksidin
banyosu, preempetif temas izolasyonu
uygulanmistir. Karbapenem grubu antibiyotik
kullaniminin da kisitlandigi bu dénemde insidans
dansitesi 7,77/1000 hasta ginidnden 1,22/1000
(p=.001) glne dustigu bildirilmistir (7). Hayden
ve arkadaslari tarafindan uzun yatis sirelerinin

Ege Tip Dergisi / Ege Journal of Medicine



oldugu dort hastanede paket/bundle
uygulamalarinin karbapenemaz ureten
Enterobacteriaceae kolonizasyonu ve

enfeksiyonlari (zerine etkisini degerlendirdikleri
¢cok merkezli calismada kademeli olarak iki
dénem karsilastiriimistir. Midahale éncesi 3894
hasta ve sonrasinda uygulama paketlerinin
etkisini degerlendirdikleri 2951 hasta c¢alismaya
dahil edilmistir. Hastalarin yatigta ve iki haftada
bir kez karbapenemaz lreten Enterobacteriaceae
acisindan rektal taranmasi, temas izolasyonu,
KDE pozitif hastalarin kohortlanarak veya tek
kisiik odalarda izlenmesi, tim hastalarin
klorheksidin glukonat ile yikanmasi ve saglik
¢alisanlarinin uyumunu izleme gibi uygulamalari
iceren  paketlerin  etkisi  degerlendirilmistir.
Enfeksiyon kontrol ve dnleme paket uygulamalari
ile midahale yapildigi donemde hastalarda KDE
ile enfekte hasta sayisinda (3,7 & 2,5/1000 hasta
glinu; P = .001), kolonizasyonunda (4 & 2/100
hasta haftasi; P = .004) , ve bakteriyemisinde
(11,2 & 7,6/1000 hasta gund; P = .006) belirgin

olarak disUs gorildigu  belirtilmigtir  (8).
Calismamizda izolasyon Onlemlerine uyum
agisindan ilgili servisin sik ziyaret edilmesi,

personelin egitimi ve gerektigine uyarinin yani
sira bir hafta ara ile hastalarin rektal tarama
uygulamalari sonucunda KDE ile
enfekte/kolonize  hasta  sayisinda  disUs
goralmastir. Calismamizda uygulamalarin etkisi
retrospektif olarak degerlendiriimis olsa da, bdyle
bir salginin aktif ydnetiminde KDE pozitif hasta
sayisinin  yeni hasta yatisini  kisitlamak,
taburculuk veya diger servislere transfer gibi
yontemler yeni  hastalari  enfekte/kolonize
etmemek acisindan farkli bir yaklagim olarak
tercih edilebilir.

Dunya saglik érgutintn el hijyeninin iyilestiriimesi
temelinde  gelistirilen  multimodal  stratejik
uygulamalar saglhk bakimi ile iligkili
enfeksiyonlarin 6nlenmesinde gereken eylemlerin
o6nemini vurgulamaktadir. Saglik personeline
verilen yineleyen egitimlerle birlikte gin icinde
yapilan aktif hatirlatmalar, uyari&takip ve geri
bildirimler, gdrsel uyari ve posterler, cevresel
temizligin ve hasta gevresinin izolasyonunun ve
glvenliginin saglanmasi, karbapenemaz ureten
mikroorganizmalarin  takibi gibi  bir takim
sistemsel degisikler surdurdlebilir iyilestirmenin
saglanmasinda etkili olabilir (9). Ancak bu
uygulamalarin tumi belki de degistiriimesi en zor
kisim olan insan davraniglarini hedef aldigi
dusunulduginde, onerilerin gerceklestiriimesinde
ilgili tesisin ihtiya¢ ve hedeflerine gore yeni yerel
kararlar almayr da gerektirebilir. Calismamizda
da bu stratejiler gercevesine saglik personeline
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yineleyen egitimler ve uyarilar, gcevresel temizligin
aktif olarak denetlenmesi, hasta sayisindaki
disls calisan saglik personel ile geri bildirim
yoluyla paylasilarak uygulamalara olan uyumun
arttinlmasi saglanmistir.

Soénmez ve arkadaslarinin pediatri yogun bakim
Unitesinde goklu antibiyotik direngli P. aeruginosa
etken oldugu hastane kaynakli pnémoni salgini,
analizi ve uygulanan enfeksiyon kontrol
yontemlerini aktardiklari arastirma bu konuda
ulkemizden bildirilen az sayida ¢alismadan biridir.
Calismada alinan gevre kiltlrleri ve yogun bakim
personeli gérismeleri sonucunda sterilizasyona

gonderilmeden kullanilan kontamine
laringoskoplarin salgina neden oldugu
distnlilmustir. Salgin  analizi igin  6nemli

basamaklardan izolatlar arasindaki klonal iliskiyi
tanimlamak igin gerekli olan molekiler yontemler
(PGFE=Pulsed Gel Field Electrophoresis, PCR=
Polymerase chain reaction gibi) teknik yetersizlik
nedeniyle kullanilamamis ancak
laringoskoplardan alinan kultirlerde izole edilen
P. aeruginosa ile ayni antibiyotik duyarlilik
paternine sahip suslar olmasi ve vakalarin ardi
ardina ortaya c¢ikmasi nedeni ile, kontamine
larinkoskop kullanimi sonucu gelisen hastane
kaynaklh pndédmoni salgini sonucuna varildigi
bildirilmektedir. Salginin ardindan enfeksiyon
kontrol komitesi tarafindan el hijyeni, invaziv
aletlerin ve YBU ortaminin dezenfeksiyonu ile
ilgili egitimler verilerek iki kez genel ortam ve alet
dezenfeksiyonu ve sterilizasyonu yapilmasi
saglandigl ve bir ay sonra tekrarlanan gevresel
ornek  kdltrlerinde dreme olmadigi ifade
edilmektedir (10). Calismamizin da benzer
sekilde en 6nemli kisithhgi KDE enfekte/kolonize
hastalardaki suslarin maddi ve bazi alt yapi
yetersizleri nedeniyle molekiler yontemler ile

koken benzerligi agisindan arastirilamamis
olmasidir.
SONUGC
Standart onlemler ve temas izolasyonuna

uyumsuzluk KDE kolonizasyonuna ve ardindan
enfeksiyonlara neden olabilmektedir. KDE’lerin
yaylliminin 6nlenmesinde el hijyeni ve temas
izolasyonu gibi temel onleyici tedbirlerin yani sira
egitim calismalari, aktif ve strekli geri bildirim,
saglik personelinin uyumunu arttirmaya yonelik
odul, tebrik veya ceza uygulamalarinin da faydali
olabilecegdini disinmekteyiz.
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Ege Universitesi Tip Fakiiltesi 6grencilerinde ¢olyak hastaligi taramasi

ve ¢olyak farkindaligi caligmasi

Celiac disease screening and awareness study in the students of Ege University
Faculty of Medicine

Pelin Erglin’ Kenan Yigit Yarar' Ruchan Sertoz? Serhat Bor'

' Ege Universitesi, Tip Fakiiltesi, Gastroenteroloji Bilim Dali, izmir, Ttrkiye

2 Ege Universitesi, Tip Fakiiltesi, Mikrobiyoloji Bilim Dali, izmir, Tiirkiye

oz

Amag: Dunya genelinde yaklasik %1’lik bir prevelansa sahip olan ¢blyak hastaligi, Ulkemizde de sik
g6rulmekte ancak tanida gézden kacabilmektedir. Asemptomatik ¢célyak hastaliginin yetiskin bireylerde
daha sik goérulmesi de taniyi zorlastirmaktadir. Bu nedenle ¢dlyak hastaliginin farkindaligini arttirmak
ve hastaliginin farkinda olmayan bireylerin tani almasini saglamak amaciyla Ege Universitesi Tip
Fakultesi blinyesinde bir anket ve bilgilendirme ¢alismasi dizenlenmigtir.

Gere¢ ve Yontem: Calismamiz Ege Universitesi Tip Fakiiltesinde tip fakiiltesi dgrencilerine
uygulanmistir. Ogrencilere yiiz yiize ya da gevrimigi olarak ¢olyak tarama anketi yapilmistir. Semptom
pozitifligi olan kisiler gastroenteroloji klinigine davet edilerek anemnezleri alinmig ve serumlarinda
¢olyak antikorlari incelenmistir.

Bulgular: 539 tip fakiltesi 6grencisine ayrintili ¢élyak semptom anketi uygulanmistir. Arastirma
grubunun %21’'inde semptom pozitifligi bulunmasina ragmen bu kisilerin yalnizca %31.8’i randevu
alarak klinigimize ziyaret gergeklestirmistir. Calisma sonucunda ¢olyak iligkili klinik bulgular ve riskler
gOstermelerine ragmen higbir hastada c¢élyak serolojisine rastlanmamistir. Bu kigilerin ilerleyen
dénemlerde semptom pozitifligi devam etmesi durumunda tekrar klinige davet edilmeleri planlanmigtir.
Ayrica bu Kisilerin ¢élyak disi gluten intoleranslarinin olabilecedi distniimustar. Verilerde 41 kiside
anemi, 4 kiside biyume gelisme geriligi, 125 kiside karinda siskinligin, 102 kiside karin agrisi, 75 kiside
laktoz intoleransi, 164 kiside anksiyete, 54 kiside dikkat eksikligi ve hiperaktivite bozuklugu, 70 kiside
adet dizensizlikleri, 60 kiside egzama, 36 kiside dis renklenmeleri ve mine kaybi, 22 kiside tiroid
hastaliklari, 2 kiside Tip 2 Diyabet, 1 kiside Tip 1 Diyabet ve 4 kiside Ailesel Akdeniz Atesi oldugu
bulunmustur.

Sonug: Ulkemizde tip fakiiltesi égrencileri arasinda ilk defa gerceklestirilen ¢dlyak semptom taramasi
galismasinin, ilerleyen dénemlerde merkez kampis kapsaminda genigletilerek tekrarlanmasi
planlanmaktadir. Bunlarin disinda, yapilan bu g¢alisma ile tip fakiiltesi 6grencilerinin sahip oldugu birgok
hastalik ve tibbi sikayetin sikliklarina yénelik veriler elde edilmistir.

Anahtar Sozciikler: Colyak, tarama, gluten, gluten intoleransi, tip fakultesi.

ABSTRACT

Aim: Celiac disease, which has a global prevalence of approximately 1%, is also common in our country;
however, it can often go undiagnosed. The higher occurrence of asymptomatic celiac disease in adult
individuals further complicates diagnosis. Therefore, with the aim of increasing awareness of celiac
disease and ensuring that individuals unaware of the disease receive a diagnosis, a survey and
information campaign were organized within Ege University Faculty of Medicine.

Sorumlu yazar: Pelin Ergiin

Ege Universitesi, Tip Fakiiltesi, Gastroenteroloji Bilim Dall,
izmir, Tirkiye

E-posta: pelinergun@yahoo.com
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Materials and Methods: Our study was applied to medical students at Ege University Faculty of
Medicine. A celiac screening survey was administered to students face to face or online. People with
positive symptoms were invited to the gastroenterology clinic, their anamnesis was taken, and celiac
antibodies were examined in their serum.

Results: A detailed celiac symptom questionnaire was administered to 5639 medical school students.
Although 21% of the research group had positive symptoms, only 31.8% of these people made an
appointment and visited our clinic. The study found that, despite showing clinical symptoms and risk
factors associated with celiac disease, none of the patients had celiac serology. These individuals are
planned to be invited to the clinic again if they continue to exhibit positive symptoms in the future.
Additionally, it is considered that these individuals may have non-celiac gluten intolerance. The data
revealed that out of 41 individuals, 4 experienced growth and developmental retardation, 125 had
abdominal bloating, 102 reported abdominal pain, 75 were diagnosed with lactose intolerance, 164
showed symptoms of anxiety, 54 were identified with attention deficit hyperactivity disorder (ADHD), 70
had irreqular menstrual cycles, 60 suffered from eczema, 36 exhibited tooth discoloration and enamel
loss, 22 were diagnosed with thyroid disorders, 2 had Type 2 Diabetes, 1 had Type 1 Diabetes, and 4
were identified with Familial Mediterranean Fever.

Conclusion: This celiac symptom screening study, which is conducted for the first time among medical
faculty students in our country, is planned to be expanded and repeated in the central campus in the
future. In addition, this study has provided data on the frequencies of many diseases and medical
complaints that medical faculty students may have.

Keywords: Celiac, screening, gluten, gluten intolerance, medical faculty.
GIRIS

Colyak hastaligi, genetik yatkinligi olan kisilerde
gluten tiketimiyle tetiklenen, spesifik serolojik ve

olabilecegini disinmekteyiz. Bu sebeple Ege
Universitesi Tip Fakiiltesi “Célyak Farkindaligini
Artirma” Ozel Calisma Modili  (OCM)

histolojik bulgulari olan otoimmin bir hastaliktir
(1). Colyak hastahgi, ince bagirsak mukozasinda

inflamasyonun disinda intestinal ve ekstra
intestinal birgok bulgusu olan hatta bazen
asemptomatik olabilen cesitli klinik

prezantasyonlara sahiptir (2). C6lyak hastaliginin
glinimizde tek tedavisi tam glutensiz diyettir.
Tedavi edilmezse; malabsorbsiyon, blyime
gelisme geriligi, anemi, vitamin ve mineral
eksiklikleri, otoimmiin hastaliklar, osteoporoz,
infertilite, depresyon, lenfoproliferatif hastaliklar,
gastrointestinal maligniteler gibi patolojiler siklikla
goérulmektedir  (3—6). Bu sebeple c¢olyak
farkindaliginin arttirlmasi, bu kigilerin tani ve
tedaviye ulasmalar olduk¢a énemlidir.

Yapilan global prevalans calismalarinda ¢olyak
hastaliginin prevalansi; antikorlara bakildiginda
(seroprevalans) %1,4, biyopsiyle dogrulandiginda
ise  %0,7’dir (7). Turkiye'de vyapimis olan
calismalarda prevalans; okul ¢agindaki saglikl
gocuklarda %0.47, erigkinlerde ise %0,99 olarak
bulunmustur (8, 9).

2262 Tip Faklltesi 6grencisi bulunan Ege
Universitesi Tip Fakiiltesi'nde (EUTF) 2022-2023
yilinda yalnizca 2 8grencide ¢dlyak tanisi oldugu
bilinmektedir. Ancak ¢élyak prevelansinin yaklasik
%1 olmasi sebebiyle ~22 0&grencide ¢dlyak
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kapsaminda tip fakiltesi kampustinde bulunan
Ogrencilere  ¢dlyak semptom taramalarinin
yapilmasi, semptomlar agisindan pozitif bulunan
kisilerin ¢oOlyak antikorlarina bakilarak tani
konulmasi ve hastaligin farkindaliginin arttiriimasi
amaclanmistir. Ayrica OCM égrencilerinin ¢dlyak
tani kriterleri ve tedavisi hakkinda bilgi sahibi
olmalari, anemnez alma becerilerinin gelismesi,
gorsel sunum ve raporlama hakkinda pratik
yapmalari amagclanmistir.

GEREG ve YONTEM

Arastirma yéntemi tanimlayici olan bu ¢alismanin
bagdimsiz degiskenleri 6grencilerin cinsiyet, yas,
boy, kilo, sinif ve ailesinden birinin ¢dlyak tanisinin
olmasidir. Ogrencilerin saglik gegmisleri, ¢olyak
tanilarinin olup olmamasi, su an glutensiz diyette
olup olmamalari ve verecekleri klinik cevaplar ise
bagimli degiskenlerdir.

Ege Universitesi Tip Fakiltesi OCM kapsaminda
Prof. Dr. Serhat Bor ydnetiminde, 12 dgrencinin
gbrev aldigi 8 haftalik bir calisma planlanmstir. ilk
iki hafta, ogrencilere Colyak hastaligina dair
egitimler verilmis ve semptom taramasinda
kullanilacak anket sorulari hazirlanmistir. 3. Hafta
Ogrenciler yakin gevrelerine bu anketleri
uygulayarak sorularin anlagilabilirligi, anketin
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uygulanabilirligine yénelik veriler toplamistir. 4. ve
5. Haftalar Ege Universitesi Tip Fakiiltesi
kampusinde bulunan 6grenciler ile yuz ylze
anket goérismeleri yapilmistir.  Yliz vyuze
goérusmelerin uzun sureli olmasi ve istenen sayiya
ulasilamamasi nedeniyle anket formu c¢evrimici
platformlara yuklenerek 6. Haftadan itibaren
semptom taramalari ¢gevrimici ortamlarda yapilmis
ve pozitif semptomu olan kisilere &grenciler
tarafindan tek tek ulasilarak semptomlar
dogrulanmistir. Bu slregte c¢evrimici anketlere
katilimin arttinimasi amaciyla kampis gevresinde
25 adet farkindalik afisi asilmis ayrica dersler
Oncesinde amfilerde Tip Fakiltesi 6grencilerine
duyurular yapilmistir (Sekil-1).

Colyak tarama testi 20 klinik ve demografik
sorudan olusmaktadir. Anket sonuglarinda
asagidaki cevaplar 6ncelikli olarak g6z 6nunde
bulundurulmustur:

¢ Ailede ¢dlyak tanili birey olmasi

e Tip 1 DM varligi

e Dermatitis herpetiformis

e %10 kilo kaybi olanlar

e Aciklanamayan karaciger problemleri

e Gastrointestinal semptomlar (reflii ve yellenme
harig)

e Vitamin eksiklikleri (D vitamin harici)

e Anemi

e Malnutrisyon

e Bulyume gelisme geriligi

e Osteopeni

e Ik adet yasiI 16°dan geg olanlar

e Tanil troid hastaliklari

e Turner sendromu

e Glutensiz diyetten fayda gorenler

Arastirma evreni 2262 EUTF 6grencisidir.

Aragtirma  drneklemi  gelisiguzel yapilmistir.

Calisma sinirliigr olasiliga dayanan 6rnekleme

yontemi kullanilmamasidir. istatiksel analizde

ortalama standart sapma ve say! ylzde olarak

verilmistir. Calisma sonunda toplamda 539 kisiye

ulasiimistir ve anket sonuglar degerlendirilmigtir.

Semptomlar pozitif olan 113 kisi, anemnezlerinin

alinmasi ve serumda ¢dlyak antikorlarina

bakilmasi amaciyla Gastroenteroloji klinigine

davet edilmistir. Klinige gelen semptom pozitif

hastalarinin serumlari “Doku Transglutaminaz

(TTG) IgA (Eliza), Anti-Deamidated Gliadin (DGP)

Cilt 63 Say1 2, Haziran 2024 / Volume 63 Issue 2, June 2024

IgA ve total IgA” bakilmasi icin EUTF immiinoloji
laboratuvarina  génderilmistir.  Uyguladigimiz
anket dogrultusunda sorulan sorular su sekildedir
(Tablo-1).

BULGULAR
GCalismamizin onayr Ege Universitesi Tibbi
Aragtirmalar  Etik  Kurulundan  23-10T/32

numarasi ile alinmigtir. Onayin ardindan 8 haftalik
OCM programinda toplamda 539 kisiye anket
yapilmistir. Daha énce ¢dlyak tanisi alan 1 erkek
d6grenci bulunmaktadir. Tani alan kisi endoskopi,
kan tahlili ve doktor muayenesi ile tani aldigini
belirtmistir.

Yapilan anketlerde kisilerden 282’i kadin, 255
erkektir, 2 kigi ise cinsiyetini belitmemigtir.
Katilanlarin yas ortalamasi 21,58 + 3,2 yil ve
ortalama vicut kitle indeksleri ise 22,59 + 3,8
kg/m?2 olarak bulunmustur (Tablo-2).

10 kisinin 1. Derece akrabalarinda, 11 kisinin
kuzeninde, 2 Kkisinin halasinda, 1 Kkisinin ise
dayisinda ¢élyak tanisi oldugu bulunmustur. Son
6 ay icinde surekli olarak glutensiz diyet uygulayan
kisi sayisi 1 (¢olyak tanisi olan kisi), ara sira
uygulayan kisi sayisi ise 5 olarak bulunmustur.
Glutensiz diyetin uygulanma sebepleri 1 kiside
Onceden c¢olyak tanisi olmasi, 2 kiside faydal
oldugunu duymus olmasi, 3 kigside ise baz
sikayetlerinin bulunmasi iken; diyetten fayda
gOren kisi sayisi 5, gérmeyen kisi sayisi ise 1
olarak bulunmustur.

Verilen semptomlardan %12’si “Laboratuvar
tetkikleri ile saptanmis ciddi vitamin eksiklikleri”,
%7’si “Sebebi bulunamayan kansizlik (anemi)”,
%4’U0 “Yetersiz beslenme (malnutrisyon)’, %71’i
“‘Buyume gelisme geriligi” ve %76’s1 ise bu
sikayetlerin higbiri olmadigi seklinde
cevaplanmistir (Sekil-2). Gastrointestinal sistem
ile ilgili sorularda, 6grencilerin %14’ “Karinda
siskinligin”, %12’si “Karin agrisinin”, %10’u
“Karinda gerginligin”, % 9'u “Laktoz
intoleransinin®, %7’si “Asir yellenmenin”, %5’i
‘Reflinin®, %5’i “Mizmin (kronik) kabizhdin”,
%4’U “Mizmin (kronik) ishalin”, %2’si “Kétl kokulu
digkinin”, %1’i “Son 6 ayda istemsiz sekilde yuzde
10dan fazla kilo kaybinin”  varhdindan
bahsederken, &grencilerin %31’i ise higbirinin
olmadigi belirtmistir (Sekil-3).
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Tablo-1. Anket sorulari.

1)

2)
3)

5)

6)

7)

8)

9)

10)

11)

12)

Cinsiyetiniz nedir?

-Kadin

-Erkek

-Diger

Yasiniz kagtir?

Viicut agirhg (kilogram cinsinden) ve boyunuz (santimetre cinsinden) kagtir?
Daha 6nceden ¢olyak tanisi aldiniz mi?

-Evet

-Hayir

Daha once ¢olyak tanisi aldiysaniz, hangi yontemle tani aldiniz?
-Endoskopi

-Biyopsi

-Kan tahlili

-Doktor muayenesi

Birinci derece akrabalarinizda (ebeveyn, kardes, gocuk) ¢olyak tanisi almis kimse var mi?
[Diger akrabalarinizda (teyze, dayi, kuzen, hala gibi) varsa litfen belirtin]
-Evet

-Hayir

Son 6 ay icinde siirekli olarak tamamen glutensiz bir diyet uyguladiniz mi?
-Evet, uyguladim

-Hayir, uygulamadim

-Ara sira uyguladim

Eger glutensiz diyet uyguladiysaniz bunu nigin uyguladiniz?

-Daha 6nceden ¢dlyak tanisi aldim

-Faydali oldugunu duydum

-Bazi sikayetlerim vardi

Diyetten fayda gordiiniiz miu?

-Evet, gérdim

-Hayir, gérmedim

Lutfen asagidaki durumlardan sizde bulunanlan isaretleyiniz.
-Laboratuvar tetkikleri ile saptanmis ciddi vitamin eksiklikleri

-Sebebi bulunamayan kansizlik (anemi)

-Yetersiz beslenme (malndtrisyon)

-BuyUme gelisme geriligi

Lutfen asagidaki durumlardan sizde bulunanlar isaretleyiniz.

-Karin agrisi

-Karinda sigkinlik

-Karinda gerginlik

-Laktoz intoleransi

-Mizmin(kronik) ishal

-Muzmin(kronik) kabizlik

-Asiri yellenme

-Mizmin(kronik) kusma

-Kétlh kokulu digki

-Son 6 ay icinde istemsiz sekilde vicut agirliginin yuzde 10’undan fazla kilo kaybi
-Aciklanamayan karaciger problemleri

-Lenfoma ya da ince bagirsak kanseri

Liitfen asagidaki durumlardan sizde bulunanlar isaretleyiniz. (Tanisi doktor tarafindan
konulmus olanlar)

-Kaygi, endise, tedirginlik (anksiyete)

-Muzmin (kronik) basagrisi ya da migren

- Sinirlilik, 6fke (Irritabilite)

- Depresyon

- Dikkat eksikligi ve hiperaktivite bozuklugu (DEHB)

- Ataksi (kas koordinasyonunda sikintilar)

- Beyin sisi (Bulanik zihin)

- Sara (Epilepsi)
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13)

14)

15)

16)

17)

18)

19)

Liutfen asagidaki durumlardan sizde bulunanlan isaretleyiniz.
- Kemik ya da eklem agrisi

- Fibromiyalji ya da kas agrisi

- Eklem iltihabi (artrit)

- El ve ayaklarda uyusma ya da yanma (periferik noropati)

- Osteopeni (doktor tanili kemik zayiflamasi)

Liitfen asagidaki durumlardan sizde bulunanlari igaretleyiniz.
- ik adet yasinin 16'dan geg olmasi

- Adet duzensizlikleri

- Kisirlik

- Dusuk

Lutfen asagidaki durumlardan sizde bulunanlar isaretleyiniz.
- Ciltte i¢i su toplamis kabarikliklar bulunmasi (dermatitis herpetiformis)
- Saglarda hizli ve anormal dékilme

- AJizda tekrarlayan aft ve/veya Ulser

- Dis renklenmeleri ve mine kaybi

- Egzama

- Vicut killarinda seyreklesme

Bilinen miizmin(kronik) bir gastroenterolojik hastaliginiz var mi?
- Otoimmun hepatit

- Inflamatuvar barsak hastaliklari

- Kronik pankreatit

- Irritabl bagirsak sendromu

- Non alkolik yagli karaciger hastalig

- Primer biliyer siroz

- Primer sklerozan kolanjit

Bilinen miizmin(kronik) bir endokrinolojik hastaliginiz var mi?
- Tip 1 diyabetes mellitus

- Tiroid hastaliklari (Hashimato, Graves gibi)

- Addison hastaligi

Bilinen miizmin(kronik) bir romatolojik hastaliginiz var mi?

- Juvenil idiyopatik artrit

- Romatoid artrit

- Skleroderma

- Sjogren Hastaligi

- Sistemik Lupus Eritamatozus

Bilinen baska bir miizmin(kronik) hastaliginiz var mi?

- Psoriazis(sedef)

- Idiyopatik dilate kardiyomyopati

- IgA nefropati (Berger hastaligi)

- Multiple skleroz (MS)

- Turner sendromu

- Williams sendromu

- Down sendromu

Tablo-2. Demografik veriler.

Katilimcilar
Cinsiyet
n = 282 (Kadin)
n = 255 (Erkek)
n = 2 (Cinsiyet belirtmemis)
Yas ortalamasi 21,58 £ 3,2 yil
Vuclit kitle indeksi 22,59 + 3,8 kg/m?
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Psikiyatrik veriler sunan sorularda katilimcilarin
“Kayag, endise,  tedirginligin (anksiyete)”
%22’sinde, “Muzmin (kronik) basagrisi ya da
migren”  %10’nunda, “Depresyon” %8’inde,
“Sinirlilik, ofke (irritabilite)’ %8’inde, “Dikkat
eksikligi ve hiperaktivite bozuklugu (DEHB)’
%7’inde, “Beyin sisi (Bulanik zihin)” %Z2’sinde,
“Ataksi (kas koordinasyonunda sikintilar)’
%71’inde, katilimcilarin %42’sinde ise higbirinin
olmadigi  bulunmustur (Sekil-4). Iskelet-kas
sistemi ile ilgili sorularda katihmcilardan %13’
“Kemik ya da eklem agrisinin”, %10’u “Fibromiyalji
ya da kas agnsinin”, %3‘U “El ve ayaklarda
uyusma ya da yanmanin (periferik néropati)’, %1’i
“Eklem iltihabinin (artrit)” ve %73’UG ise higbir
semptomunun olmadigini belirtmigtir (Sekil-5).
Jinekolojik veriler iceren sorularda, dgrencilerin ”
%38’sinde “Adet diizensizliklerinin, %2’sinde “ilk
adet yasinin 16’dan ge¢ olmasinin” ve %60’inda
ise higbirinin olmadigi ortaya konmustur.

Dermatolojik veriler ile ilgili sorulara bakildiginda,
ogrencilerden %11'i “Saclarda hizh ve anormal
dokidlmenin”, %10’u “Egzamanin”, %8’i “Adizda
tekrarlayan aft ve/veya dUlserin”, %6’s1 “Dig
renklenmeleri ve mine kaybinin”, %1’i “Ciltte i¢i su
toplamis kabarikliklar bulunmasinin (dermatitis
herpetiformis)”, % 1i “Vucut killarinda
seyreklesmenin” ve %63’0 ise bu semptomlarin
higbirinin olmadigi bulunmustur (Sekil-6).

Gastrointestinal kronik hastaliklar soruldugunda
19 kisinin Irritabl Bagirsak Sendromu, 4 kiginin
gastrit, 3 kisinin Non alkolik yagh karaciger
hastaligi, 2 kisinin inflamatuvar Bagirsak
Hastaliklari, 2 kisinin Gilbert Sendromu, 2 Kisinin
Safra asidi malabsorbsiyonu, 1 kisinin kronik
pankreatit, 1 kisinin otoimmin hepatiti oldugu
bulunmustur ($ekil-7). Endokrinolojik  kronik
hastaliklar soruldugunda 22 kisinin Tiroid
hastaliklarina (Hashimoto, Graves gibi), 2 kisinin
Tip 2 Diyabete, 1 kisinin Tip 1 Diyabete, 1 kiginin
Addison hastaligina, 1 kisinin ise Primer
hiperaldosteronizme sahip oldugu bulunmustur
(Sekil-8). Romatolojik hastaliklara bakildiginda 4
kiside Ailesel Akdeniz Atesi, 1 kiside Behget
hastaligi, 1 kiside Romatoid artrit, 1 Kkiside
tanimlanmamis bad doku hastaligi oldugu
belirtiimistir. Ayrica 7 kisinin Psoriasis (Sedef), 4
kisinin astim, 3 Kkisinin alerjik rinit, 2 Kkisinin
hiperhidroz, 1 kisinin Turner sendromu, 1 kisinin
Multipl Skleroz, 1 kisinin bronsiektazi, 1 kisinin
Beta talasemi mindr, 1 Kisinin osteokondrom, 1
kisinin avaskuler nekroz, 1 kiginin lakrimal bez
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bozuklugu-konjonktivit hastaligina sahip oldugu

bulunmustur.

Elde edilen anket yanitlari dogrultusunda 116 kisi

tetkiklerinin yapilmasi amaciyla klinigimize davet

edilmistir. Bu davetler sonucu 36 kisi kan tanhlili
vermis ve bu tahlillerde “Doku Transglutaminaz

(TTG) IgA (Eliza), Anti-Deamidated Gliadin (DGP)

IgA ve total IgA” degerlerine bakilmigtir. Tahliller

sonunda hi¢ kimsede c¢olyak iligkili antikorlarda

referans digi deger saptanmamistir.

Calisma sonunda OCMde gérev alan 12

O0grenciden alinan baslica geri bildirimler su

sekildedir:

o Anket ve anamnez becerilerimin gelismesine
katkida bulunmustur (%100 - 12 6grenci)

o Bilimsel bir galisma yuriitmenin zorluklari ve bu
zorluklarin nasil asilabilecegime yonelik tecrtibe
elde edilmesini saglamistir (%91 - 11 6grenci)

o Anket sirecinde fakiilte icinde insanlarin ¢olyak
hastaligina yonelik farkindaliklari artmistir (%83
- 10 6grenci)

EGE {. TIP FAKULTES] GERENCILERINE YONELIK
CGLYAK FARKINDALIK ANKETI

_ (}iilyaik.ll dup tam

/7 alanlar (%1) "
K - ¥, " 3

Cilyakh olup tam

almavanlar Ankete katilmak igin

Prof. Dr. Serhat BOR ve "y

Prof. Dr. Riichan SER findan ylratilmektedir

Sekil-1. Fakulte gevresinde asilan afig 6rnegi.
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Higbiri yok, 76%

Laboratuvar Sebebi

tetkikleri ile bulunamayan
saptanan ciddi kansizlik(anemi),
vitamin 7%

eksiklikleri, 12%

4%

Yetersiz
beslenme
(malnitrisyon),

geriligi, 1%

Blylme gelisme

Sekil-2. Arastirma grubunun ¢élyak hastaligi sikayetlerinin dagilimi.

Higbiri yok

Son 6 ay icinde
istemsiz bir
sekilde ylizde
10'dan fazla kilo
kaybi
1%

Aciklanamayan

karaciger
problemleri
0%

Miizmin (kronik)
kusma
0%

Karinda siskinlik

Karin agrisi
12%

31% ishal

4%

Miizmin (kronik)

4Kar|nda gerginlik

10%

Refli
5%

7%

Asiri yellenme

~— ‘
Laktoz |ntoIeranS|

Kotu kokulu digki
2%

14%

\ Miizmin (kronik)

kabizlik
5%

9%

Sekil-3. Arastirma grubunun gastroenterolojik yakinmalarinin dagilimi.
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Depresyon, 8%

Mizmin (kronik)
basagrisi ya da
migren, 10%

Hicbiri yok, 42% Dikkat eksikligi

ve hiperaktivite
bozuklugu
(DEHB), 7%

/ Kaygl, endise,
Beyin sisi \

tedirginlik
(Bulanik zihin), Sinirlilik, 6fke (Anksiyete), 22%
2%

(irritabilite), 8%

Ataksi (kas
koordinasyonunda
sikintilar), 1%

Sekil-4. Arastirma grubunun nérolojik ve psikiyatrik yakinmalarinin dagilimi.

Fibromiyalji ya Kemik ya da
da kas agrisi, eklem agrisi,
10% 13%

El ve ayaklarda
uyusma ya da
yanma (periferik
noropati), 3%

A

R s Eklem iltihabi
(artrit), 1%

Higbiri yok, 73%

Sekil-5. Arastirma grubunun kas iskelet sistemiyle iligkili yakinmalarinin dagilimi.
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Dermatitis Saclarda hizli ve
herpetiformis, ) a.r.10rmal ) Agizda
0,
1% dokilme, 11% tekrarlayan

ve/veya Ulser,
8%

Dis

renklenmelerive
mine kaybi, 6%
Higbiri yok, 63% ! :

/ Egzama, 10%

Vicut killarinda
seyreklesme, 1%

Sekil-6. Arastirma grubunun dermatolojik yakinmalarinin dagihmi.

Otoimmun

hepatit, 1
Gastrit, 4
Safra asidi
malabsorbsiyonu, 2

Non alkolik yagh
karaciger )
hastaligi, 3 Gilbert
V sendromu, 2

irritabl bagirsak
sendromu, 19

inflamatuvar
barsak
hastaliklari, 2

Sekil-7. Arastirma grubunun bilinen gastroenterolojik hastaliklarinin sayisi.
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Addison
hastaligl, 1

P

Tip 2 DM, 2

Tip 1 DM, 1

Primer
hiperaldosteronizm, 1

Tiroid hastaliklari
(Hashimato,
Graves gibi), 22

Sekil-8. Arastirma grubunun bilinen endokrinolojik hastaliklarinin sayisi.

TARTISMA
Dinya genelinde sik gorulen bir halk sagligi
problemi olan ¢Olyak hastahiginin  global

prevalansi 2018 yilinda yapilan bir meta-analizde
%1,4 olarak bulunmustur (7). Ancak semptomlarin
cesitliligi, hastaliga spesifik olmamasi ve yalnizca
cocukluk déneminde gorilen bir hastalik algisi
nedeniyle toplumda tani alamayan birgok ¢dolyak
hastasi bulunmaktadir. Tani alinamamasi ve
glutensiz bir diyet uygulanamamasi nedeniyle
hastalarin  hayat kaliteleri 6nemli 6lcide
bozulmakta; hastaligin yarattidi kronik
inflamasyon ve beslenme bozuklugu sonucunda
daha ciddi hastaliklar ortaya ¢gikmaktadir.

Toplumda go6rilme sikligi bu kadar ylksek
olmasina ragmen, saglik galisanlari arasinda bile
yeterli bilgiye sahip olan kisi sayisi ¢ok azdir.
Yapilan bu galisma, Glkemizde 6zellikle yetiskinlerde
farkindaligin arttinlmasi, yetiskinlerde ¢olyak
taramasi 6rnegi sunmasi ve tip fakdltesi
ogrencilerine yonelik yapilan ilk ¢alisma olmasi
yénulyle bir pilot gcalisma 6zelligi gostermektedir.
Ayrica saglik calisanlarinin ¢dlyak hastaligina
kargl bilgi dizeylerinin artmasinda dnemli bir
farkindalik ¢galismasi da olmustur.

Ulkemizde c¢olyak tanisi alan kisi sayisinin az
olmasi nedeniyle Universiteler, fabrikalar gibi toplu
yemekhanelerin bulundugu yerlerde glutensiz
gidaya ulasilmasi daha da zorlagsmaktadir.
Yasganilan bu zorluk ise hasta bireylerin yagsam
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kalitelerinin, is ve egitim alanlarinda verimlerinin
digmesine yol agmaktadir.

Ayrica bu c¢alismada Ege Universitesi Tip
Faklltesi ogrencileri arasinda yeni bir ¢olyak
tanisi saptanamamis olsa da soru formlar
icerisindeki ayrintili anemnez  sonuglari,
ogrencilerin demografik verileri ile gastrointestinal,
norolojik, dermatolojik, endokrinolojik, romatolojik
vb. hastaliklari hakkinda da ayrintili bilgi sunma
imkani vermistir. Tip fakultesi 6grencileri arasinda
yapilan tarama ¢alismamiz bu yéni ile de toplum
saghgi agisindan énemli veriler ortaya koymustur.

Yetigkin ¢olyak hastalarinin cogunlugu
baslangigta kilo kaybi ve gastrointestinal
yakinmalara sahiptir (10). En sik gorilen

gastrointestinal semptomlar ise siklik sirasina
gore; diyare, karinda siskinlik, aftdz stomatit,
kabizhik ve gastro6zofageal refli hastalig
seklinde siralanmaktadir (11). Calismamizda
aldigimiz yanitlara gére de karinda siskinlik, ishal,
kabizlik, refli hastaligi oldukga sik goriilmektedir.
Ancak bu semptomlar yalnizca ¢olyak hastalidi ile
iliskili degildir. Yapilan bir calismada tip fakiltesi
ogrencilerinin %34’ iniin Roma IV kriterlerine gore
Fonksiyonel Gastrointestinal Sistem hastaliklarina
sahip oldugu gosterilmistir (12). Genel olarak
Universite 6grencilerinin  %15,8’ inin karinda
siskinlik yakinmasina sahip oldudu bilgisine
ulasiimistir (12). Cahsmamizin da tip fakiltesi
ogrencilerini hedef aldigi gdéz 6nine alinirsa elde
edilen sonuglarda ¢olyak hastaligi pozitif olan
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O6grenci olmamasina ragmen bu semptomlarin sik
g6rulmesinin bir sebebi bu olabilir.

Colyak hastaligi, glutenle iliskili olarak; gapraz
reaksiyon godsteren antikorlar, immin kompleks
birikimi, direkt ndrotoksisite ve bazi ciddi
vakalarda malnutrisyon ve vitamin eksikliklerine
bagl olarak norolojik tutulum yapabilmektedir
(13). En sik gorulen yakinmalardan bazilar;
serebellar ataksi (14), periferik néropati (15, 16),
epilepsi (17), bas agnisidir (18), ayrica bas
agnisinin siklik ve giddetinin glutensiz diyetle
birlikte azaldigi go6zlenmistir. Tip fakultesi
Ogrencileri arasinda bas agrisi sikhgi yuksektir
(19). Sosyoekonomik durum ve tip fakiiltesi gibi
stres faktdriiniin yogun oldugu bir egitim alaninin
etkisi olabilecegini diisinmekteyiz (19). Ulkemizde
yapilan bir ¢alismada tip fakultesi 6grencilerinde
migren  gorilme  sikhiginin  %12,6  oldugu
bulunmustur (20). Bizim anket sonuglarimiza gére
elde edilen sonuclar da %13,5'tir.

Colyak hastaliginin prezantasyonlari arasinda;
beyin sisi, depresyon, bipolar bozukluk, anksiyete,
irritabilite, dikkat eksikligi hiperaktivite bozuklugu
gibi durumlar da bulunmaktadir (21-24). Tip
fakiltesi egitim strecinin stresli bir periyod oldugu
g6z o6nlne alindidinda bu durumun 6égrenciler
Uzerinde olumsuz psikososyal etkilerinin olmasi
Ongordlebilir bir durumdur. Yapilan bir ¢galismada
son sinif tip fakultesi dgrencilerinin %57,6’ sinin
depresyon, %74’Unun anksiyeteye sahip oldugu
gOrulmustir (25). Bu yuksek rakamlarin sebepleri
arastirildiginda agir sinav takvimi, ders gecme
kaygisi, ailelerin beklentilerini karsilama gabasi gibi
durumlarin etkili oldugu fark edilmistir (26, 27).

Colyak hastalgi, reprodiktif sistem lzerinde de
olumsuz etkilere sahip olabilmektedir. Yapilan bir
galismada ¢Olyak hastasi gen¢ kadinlarda; 15
yasindan sonra adet gérmeye baslama oraninin
%43, 17 yasindan sonra basglamanin ise %7.6
oldugu gorulmastir (28). Ayrica c¢alismadaki
hastalarin  %61.3’'Unun  dlzensiz menstriel
sikluslarinin olduguna ulasiimistir (28). Bir baska
calismada ise ¢gdlyak hastalarinin agiklanamayan
infertilite, tekrarlayan dusukler ve intrauterin
blyime gelisme geriligi agisindan normal topluma
goére c¢ok daha yiksek riske sahip oldugu
bulunmustur  (29). Literatire  bakildiginda
menstriel siklus dizensizliklerinin yas, meslek,
yasanan bolge gibi faktérlere gore %5 ile %35.6
arasinda degistigi gézlemlenmistir (30). Yapilan
bir caligmada premenopozal kadinlarda adet
dizensizliklerinin; sigara kullanimi, paket vyili
OyklUsu ve stres dizeyiyle oldukga iligkili oldugu
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bulunmustur (31). Calismamizdaki katilimcilarin
¢olyak hastasi olmamasina ragmen adet
dizensizliklerinden yakinmasi bunlarla iligkili
olabilir.

Ankete katilan bireyler arasinda hipotiroidinin de
yaygin oldugu goérilmistir. Ulkemizde yapilan bir
calismada 65 yas alti bireylerde hipotiroidi
prevelansinin  %37.9 oldugu belirtilmistir (32).
Ayrica bir galigsmada ¢olyak hastaligi ve otoimmin
tiroit hastaliginin birlikte gérilme sikhdinin %9.3
oldugu belirtilmistir (33). Bu iki hastaligin toplumda
sik gorilmesi de bu ortak prevelansi
arttirmaktadir. Ayrica ¢oélyak hastaliginin klinik
belirteglerinden biri olan doku transglutaminaz
enzim antikoru birgok dokuda oldugu gibi tiroit
bezinde de bol miktarda bulunabilir (34).

Yaptigimiz ¢alisma sonucunda 539 Kkisilik anket
grubunda ortalama 4-5 hasta bulunmasi
beklenmekteydi. Anketlerde semptom pozitifligi
belirlenen 110 kisinin tetkikler amaciyla davet
edilmesine ragmen sadece 36 kisiden katihm
olmasi; ¢Olyak tanisi konulamamasinda énemli bir
etken olmustur. Tetkiklere katilimin az olmasinda
Ozellikle 6 Subat 2023 tarihinde gergeklesen ve
Ulkemizde onemli sonuglara sebep olan
Gaziantep-Kahramanmaras depremlerinin  de
etkili oldugu duslnUlmektedir. Bu slregte
Universitelerde egitime kisa sireli ara verilmis,
Ulkece seferberlik ortami olusturulmus ve
ogrenciler memleketlerine ya da deprem
bolgelerine yardim eden kuruluslara gitmislerdir.

Yetigkinlerde ¢Olyak hastaliginin saptanmasinda
serolojik olarak en sik bakilan test Anti doku
transglutaminaz IgA’dir. Anti doku transglutaminaz
IgA icin ¢blyak duyarlihdr %98, Anti endomisyum
IgA icin %95 ve Anti-Deamidated Gliadin igin ise
%88'dir (35). Gastroenteroloji klinigine gelen 36
kiside yapilan tetkiklerde hi¢ seroloji pozitif hasta
bulunamamistir.  Ancak bu kigilerde ileri
dénemlerde c¢dlyak hastaliginin bulunmayacagi
anlamina gelmeyebilir. Golyak hastaligi dénemsel
olarak tetiklenebilen, diyet ve belli kosullara gore
laboratuvar sonuclarinda degisiklikler olabilen bir
hastaliktir (35, 36). Ayrica erigkinlerde negatif
serolojik bulgular ve villus atrofisi olmamasi da
yaygindir (37). Bu nedenle tetkik edilen kigilerin
ileri dénemlerde semptomlarinin devam etmesi
durumunda tekrar gastroenteroloji klinigine davet
edilmeleri planlanmaktadir. Ek olarak, ¢dlyak disi
gluten intoleransi gibi durumlar ¢élyak hastaligiyla
benzer semptomlar olusturmasina ragmen
laboratuvar ve klinik olarak bir sorun
yaratmamaktadir (38). Semptom goéstermelerine
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ragmen klinik bulgularin olmamasi ¢élyak disi
gluten intoleransi ile aciklanabilir.

SONUC

On iki OCM o&grencisi ile gerceklestirdigimiz
galismamizda 539 tip fakiltesi &grencisine
ayrintih ¢olyak semptom anketi uygulanmistir.
Veriler dogrultusunda 110 kisi ¢élyak 6n tanisi ile
EUTF Gastroenteroloji klinigine davet edilmis
ancak vyalnizca 36 kisi klinige basvurmustur.
Yapilan serum antikor taramalarinda ise higbir
hastada c¢olyak pozitifligi saptanmamistir. Ancak
¢ok sayida o6grencide gorilen ¢oOlyak benzeri
semptomlarin ¢dlyak disi gluten intoleransi ile
iligkili olabilecegi distnulmuistiur. Yapilan bu
preliminer calisma Ulkemizde daha 6nce benzeri
yapilmamis Onci bir ¢blyak semptom tarama
¢alismasidir. Calismanin basinda hedeflenen
katihmci sayisi daha fazla olmasina ragmen
anketi c¢ogunlukla semptomu olan Kkisilerin
yanitlamasi bu sayinin daha fazla olmamasinin bir
nedeni olabilir. Onimizdeki yillarda, galisma
surecinde  gelistirdigimiz  anketi  kullanarak
taramalarin sadece tip fakiltesi kampisiinde
degil, merkez kampus bilinyesindeki fakiiltelerde
yapilmasi planlanmaktadir.
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Opere edilmis ve radyoterapi almis oligodendrogliom olgusunda ndbet ve
hemiplejiyle prezente olan SMART sendromu

Subacute onset seizures and hemiplegia in an operated and radiated
oligodendroglioma case: SMART syndrome

Goktug Dincer" Onur Tombak* Figen Gokcay"

Ahmet Acarer" Omer Kitis?

! Ege Universitesi Tip Fakiiltesi Hastanesi Néroloji Anabilim Dali, izmir, Tiirkiye

2 Ege Universitesi Tip Fakiiltesi Hastanesi Radyoloji Anabilim Dali, izmir, Tirkiye

0z

Radyoterapinin ge¢ gecikmis komplikasyonlarindan olan SMART (Stroke-like Migraine Attacks after
Radioation Therapy) sendromu; bas agrisi, fokal nobet ve norolojik defisitler ile karakterize subakut
gelisimli bir tablodur. Ozgi radyolojik bulgulari ile tani konur.

Anaplastik oligodendrogliom nedenli 10 yil dnce radyoterapi 6yklslu olan 58 yasinda erkek hasta
subakut seyirli sol fokal baslangigli sekonder jeneralize ndbetler, bas agrisi ve sol hemiparezi
gelismesi nedeniyle klinigimize yatirildi. Biyokimya, beyin omurilik sivisi ve manyetik rezonans
goéruntileme (MRG) ile diger tanilar dislanan hastaya sag frontoparyetotemporal leptomeningeal giral
kontrastlanma ve FLAIR’de hiperintens kortikal kalinlasma saptanmasi sonucu SMART sendromu
tanisi kondu ve steroid tedavisi uygulandi. Klinik ve radyolojik bulgularinda belirgin diizelme oldu.

SMARTsendromu tedavisinde steroid tedavisi Onerilmekle beraber tedavisiz olarak da tablonun
kendini sinirladigi bildirilmistir. Nadir gérilmesi nedeniyle patogenezine ve nasil yénetilecegine dair
hala pek ¢ok agiklanmamis nokta bulunmaktadir.

Radyoterapi almis timor olgularinda yillar sonra gelisen progresyon durumunda olasi tim patolojiler
digslandiktan sonra SMART sendromu tanisi konmasi prognozu éngdrme agisindan énemlidir.

Anahtar Sozcukler: Radyoterapi, ndbet, migren.

ABSTRACT

SMART syndrome is characterized with headache, seizures and focal neurologic deficits. Its diagnosis
is based on specific imaging findings and exclusion of other possible diagnoses.

A 58-year-old male patient with subacute onset of left focal secondary generalized seizures, headache
and left hemiparesis. Patient had a history of radiotherapy for anaplastic oligodendroglioma. Blood and
cerebrospinal fluid examination showed no pathological finding. Magnetic resonance imaging (MRI)
showed right frontoparietotemporal gyral leptomeningeal contrast enhancement and FLAIR
hyperintense cortical thickening. A diagnosis of SMART was made and after steroid therapy the
patient recovered clinically and radiologically.

Steroid therapy is recommended for SMART patients, however with or without corticosteroids, this
disease is self-limiting. There are many unanswered questions about pathogenesis and management
of SMART.

Diagnosing SMART in irradiated tumor cases with progression after years when other possible
pathologies are excluded is important to predict the prognosis of the patient.

Keywords: Radiotherapy, migraine, seizure.
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GiRiS

Santral sinir sistemi (SSS) isinlamasinin
komplikasyonlari gérilme zamanina goére akut (ilk
2 hafta), erken gecikmis (2 hafta-6 ay) ve ge¢
gecikmis (6 ay sonrasi) olarak lige ayriimaktadir (1).

SMART sendromu radyoterapinin ge¢ gecikmis
komplikasyonlarindan biridir. Kranyal radyoterapi
Oyklsu olan hastalarda subakut baslangigl
ndbet, bas agrisi ve uzamis fokal norolojik
defisitlerle (hemiparezi, hemihipoestezi, homonim
hemianopi, kortikal korlik, ihmal, afazi, vb.)
karakterizedir. Goruntileme ve laboratuvar
bulgulari ile niks, iskemi, hemoraji, SSS
enfeksiyonu gibi tanilar diglandiktan sonra
spesifik MRG bulgulari olan hastalarda SMART
sendromu tanisi konabilir. SMART sendromu igin
spesifik radyolojik bulgu, defisiti agiklayan kortikal
bolgede gri cevherde FLAIR’de hiperintens
gorinim ve kalinlasma ile beraber ayni bélgede
giral leptomeningeal kontrastlanmadir (2-10).
Olgu Sunumu

Bilinen hastaligi ve ilag kullanimi olmayan 49
yasinda erkek hasta 2013 vyilinda sag
paryetooksipital anaplastik oligondendrogliom
nedenli opere edilmis ve ardindan kemoterapi ve
radyoterapi uygulanmis. Profilaktik levetirasetam
baslanmis.

2017 yihnda sol kolda atimlar seklinde
farkindaligin korundugu fokal nébeti olmasi
nedeniyle  c¢ekilen  elektroensefalografisinde
(EEG) sag sentroparyetal bodlgeden kaynakli
supheli epileptik foklis saptanmasi ve kontrol
MRG’sinde radyopatoloji saptanmamasi Uzerine
levetirasetam 2000mg/gin dozuna ylkseltilerek
hasta 1,5 yil nébetsiz izlenmis.

2019 yihinda sag hemikraniyal zonklayici bas
agrisi ile beraber sol kolda fokal klonik 6zellikte
farkindaligin korundugu nébet ve ndbet sonrasi
sol yan gug¢suzlugu gelismesi nedeniyle noroloji
servisine vyatisi yapilmis. Muayenesinde sol
homonim hemianopi, sol yanli hemiparezi ve
hemihipoestezi saptanmis. Bilgisayarh
tomografisinde postoperatif dedisiklikler disinda
patoloji saptanmayan hastanin kan ve beyin
omurilik sivisi  (BOS) biyokimyasinda, BOS
kulturlerinde, limbik ensefalit panelinde 6zellik
saptanmamis ve EEG’si bir dncekiyle benzer
sekilde degerlendiriimis. MRG’sinde radyasyona
sekonder fokal l6koriazis disinda ek patolojik

bulgu saptanmamis. Levetirasetam  dozu
3000mg/gin’e cikilmisg, lakozamid ve
deksametazon eklenmis. 7. Gun Kkontrol
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MRG’sinde sag insiler bolgede FLAIR sekansta

kortikal gri cevherde ilimh kalinlasma ve
kontrasth T1 serilerde oldukga 1limli giral
kontrastlanma disinda ek patolojik bulgu

saptanmamis. Nobeti tekrarlamayan ve muayene
bulgulari gerileyen hastanin kontrol MRG’sinde
bu bulgularin kaybolmasi lizerine hasta taburcu
edilmis. Hasta 4 yil ndbetsiz izlenmis.

Hastada 2023 yilinda farkindaligin bozuldugu sol
kolda fokal baslayan ve jeneralize olan nébet ve
bas agrisi ile sol yanli hemiparezi nedeniyle
tekrar noéroloji servis yatisi yapildi. Sol homonim
hemianopi ve sol yanli hemiplejisi olan hastanin
kan ve BOS biyokimyasinda, BOS kdltirlerinde,

menenjit ensefalit panelinde patolojik bulgu
saptanmadi. EEG’sinde sagda zemin ritmi
yavaslamasi ve zemin ritminde amplitiid

disikligu saptandi. Lakozamid dozu arttirilan
hastada nobet sikhginda azalma olmadi.

Bilgisayarl tomografisinde postoperatif
degisiklikler disinda ek bulgu saptanmadi.
Kontrastli kraniyal MRG ve perfizyon MRG

cekildi. NUks izlenmeyen hastada sag serebral
hemisferde frontal, pariyetal ve temporal lobta
yaygin leptomeningeal yer yer lineer ve yer yer
mikronoduler tarzda kontrastlanma ile beraber
FLAIR sekansta ayni bdlgede kortikal gri
cevherde hiperintens kalinlasma saptandi (Sekil-
1). Klinik ve goéruntileme bulgular ile SMART

sendromu tanisi kondu.
6. glin

21. giin

FLAIR

Kontrasth T1

Semptom baslangicinin 6. guninde ve
bulgular geriledikten sonra 21. giinde ¢ekilen
FLAIR ve kontrasth T1 gorintileri.

Sekil-1.
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Hastaya deksametazon 16mg/gin baslandi.
Hastada ndbet tekrari olmadi, ndérolojik defisiti
bazaline déndl ve radyolojik bulgular geriledi.

Kortikosteroid tedavisi azaltilarak kesildi ve
izleme alindi.
TARTISMA
Hastaligin  patogenezinde anjiyogenetik ve

vaskuler mekanizmalar suglanmaktadir.
Vaskularitesi etkilenmis olan kortikal bdlgedeki
noéronlarin ndbete bagh ya da bilinmeyen diger
nedenlere bagli sitotoksik etkilere daha duyarli
oldugu ve uzamigs norolojik  defisitlerin
gorulmesinin ve bulgularin kortikal gri cevhere
sinirl kalmasinin buna bagh oldugu
disunilmektedir. Ancak hastalikla iligkili pek gok
nokta hentiz agiklanamamistir (2-10).

2 hafta-3 ay sonunda hastalarin gogunda hem
klinik hem radyolojik remisyon geligir. Steroid

Kaynaklar

tedavisi  Onerilmektedir.  Antihipertansif  ve
antiplatelet  ajanlarin  da  faydali  oldugu
dusunulmektedir. Hastalik nadiren tekrarlayabilir
ya da kalici olabilir. Radyolojik bulgular, klinik
bulgulardan 2-7 giin sonra ortaya ¢ikar. (2-10).

SONUG

Kraniyal radyoterapi uygulanmig olan vakalarda
subakut baslangigl ndbet, bas agrisi ve nérolojik
defisit gelistiginde iskemi, hemoraji, niks, SSS
enfeksiyonu gibi tablolar diglandiktan sonra
spesifik radyolojik bulgular ile SMART tanisi
konabilir. SMART tanisi gereksiz tanisal testlerin
getirecegdi maddi ve psikolojik yUkten kaginiimasi
ve prognozun 6ngoérilmesi agisindan énemlidir.
Cikar catismasi: Yazarlar ¢calisma kapsaminda
herhangi bir kisisel ya da finansal ¢ikar catismasi
olmadigini bildirmektedirler.
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A case report on unintentional ingestion of formaldehyde solution
Formaldehit soliisyonunun yanliglikla yutulmasina iliskin bir olgu sunumu
Zeynep Nisa Karakoyun1 Omer Faruk Karakoyun2
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ABSTRACT

Formaldehyde (FA) or formaldehyde solution, whose industrial name is formalin ad systematic name is
methanal (CH20), is an organic compound in the aldehyde structure. Industrially, FA is used for its
preservative and sterilizing agent properties. Fish farms use FA solutions against bacterial diseases in
juvenile fish, protecting and disinfection purposes. Although FA is a frequently used substance in the
industrial, laboratory, and cosmetic fields, the literature is very scare in terms of toxic doses or
symptoms in cases of oral intakes. This case describes the clinical course and wrong mismanagement
acute oral FA ingesting.

Keywords: Formaldehyde, anatomy, ingestion, toxicology.

oz

Formaldehit (FA) veya endiistrivel adi formalin, sistematik adi metanal (CH20) olan formaldehit
¢bzeltisi, aldehit yapisinda bulunan organik bir bilesiktir. Endlistriyel olarak FA, koruyucu ve sterilize
edici madde &6zellikleri nedeniyle kullanilir. Balik ciftlikleri yavru baliklarda bakteriyel hastaliklara karsi,
baliklar1 koruma ve dezenfeksiyon amaciyla FA soliisyonlarini kullanmaktadir. FA endlistriyel,
laboratuvar ve kozmetik alanlarda siklikla kullanilan bir madde olmasina ragmen literatiirde toksik
dozlar veya oral alimlarda ortaya ¢ikan semptomlar agisindan oldukg¢a korkutucudur. Bu vaka, akut
oral FA aliminin klinik gidisatini ve yanlig yénetimi anlatmaktadir.

Anahtar Sézclikler: Formaldehit, anatomi, oral alim, toksikoloji.

INTRODUCTION

Formaldehyde (FA) is an aldehyde compound,
systematically known as methanal (CH,0). While
FA occurs naturally as a metabolite in living
organisms, its pure form possesses a pungent
odor and irritates the senses. Industrial contexts
refer to a solution containing 35-40% FA as
formalin (1, 2). Beyond industrial use, FA serves
as a biocidal agent, inhibiting bacterial and
parasitic growth in diverse settings like animal
farms, medical labs, and personal care items (1).
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Within  aquaculture,  solutions  with FA
concentrations ranging from 0.2% to 5% find
application in disinfection, disease prevention in
juvenile fish, and portioning of fish (3).

Although the chronic effects of FA exposure are
well-documented, oral exposure to the compound
is infrequent (4). In this case report, we present
an instance of unintentional FA ingestion by a
fish farm worker. We will discuss the patient's
clinical progression and the implications of
incorrect management.
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CASE

A 52-year-old man, previously in good health,
with a weight of 72 kg, accidentally ingested
approximately 50 mL of a 1% aqueous FA
solution (equivalent to 5 mg of FA). He promptly
vomited and experienced persistent nausea,
vomiting, and epigastric pain within an hour.
Subsequently, he was admitted to the
Emergency Department (ED) of a rural hospital.
At admission, he was alert, oriented, and
displayed stable vital signs. Physical examination
yielded no significant findings, and baseline
laboratory  results, encompassing blood
biochemistry and complete blood count, were
normal.

Imaging studies, including abdominal and chest
X-rays, along with abdominopelvic computed
tomography scans, showed no abnormalities.
The patient underwent gastric lavage using 2000
cc of tap water, followed by a single oral dose of
activated charcoal (1 g/kg). Approximately six
hours post-ingestion, he was transferred via EMS
to the ED of an academic tertiary hospital for
comprehensive assessment and management.
Upon arrival at our ED, the patient was conscious
and alert, displaying stable vital signs.
Examination of the oropharyngeal region showed
no signs of corrosive injury, and rectal
examination  revealed no evidence of
gastrointestinal bleeding. Although mild epigastric
tenderness was present, defensive or rebound
signs were absent. Laboratory results, including
toxicological screening for plasma ethanol and
methanol, yielded negative results. Notably, our
hospital does not routinely conduct toxicology
tests for FA in urine or blood, thus precluding
information on FA levels or its metabolites. The
National Poisoning Surveillance Center advised
against administering further activated charcoal
and recommended nil per os due to the risk of
ineffective  treatment and  gastrointestinal
bleeding.

The patient was kept nil per os and received
intravenous  pantoprazole (40 mg) and
metoclopramide (10 mg) for symptomatic relief
during his ED stay. Subsequently, he was
admitted to an observation unit to monitor
potential complications. Following approximately
10 hours of uneventful observation, the patient
was discharged with instructions to recognize
signs of gastrointestinal bleeding.
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DISCUSSION

While extensive literature focuses on the long-
term consequences of occupational FA exposure
and the heightened cancer risk linked with
industrial use (5), studies addressing FA
ingestion are less common. FA, present in
plastics used for water transportation and pipe
fixing, poses a potential hazard. However,
research also demonstrates that FA consumption
through food is comparable to exposure through
these other sources (6).

The literature offers limited insights into the
effects of low-concentration oral FA intake,
although the irritant nature of FA to tissues is
well-established. It's important to note that FA is
usually used in concentrations that pose minimal
toxicity risk, even in direct contact with skin or
hair. Numerous studies assessing the safety of
FA in cosmetic products consistently affirm its
safe use for consumers (7,8).

Initial exposure to FA prompts inflammation in the
affected tissue, followed by cellular apoptosis due
to mitochondrial damage. Additionally,
disruptions in DNA and RNA function, as well as
damage induced by oxidative stress in
membrane lipids, occur. The literature highlights
both the local impact of FA on respiratory
mucosa and its systemic effects, underscoring its
respiratory toxicity due to its high water solubility.
FA exposure has been associated with adverse
effects on the kidneys, bone marrow, central
nervous system, and various other systems (9).
Despite limited data on low-level oral FA
exposure, the literature suggests potential
damage to both the digestive and respiratory
systems, alongside systemic effects (10).

Upon ED evaluation, our patient presented with
typical gastrointestinal symptoms following oral
FA ingestion. However, due to the relatively low
volume and concentration of the ingested FA
solution, resultant toxicity symptoms were
relatively mild. We hypothesize that the FA
solution caused localized damage to the
gastrointestinal mucosa, resulting in epigastric
pain and nausea. The absence of respiratory and
other systemic findings in our case can be
attributed to the very low level of FA exposure.

The treatment administered in the rural ED solely
aimed to eliminate the toxic substance through
gastric lavage, without considering FA's erosive
effects on gastrointestinal mucosa. This
approach could exacerbate mucosal irritation and
bleeding risk. Activated charcoal, used for
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decontamination, isn't recommended for patients
at risk of bleeding or perforation; it's also
ineffective against acid, alcohol, and aldehyde
toxins. While imaging suggested potential issues
such as gastrointestinal perforation and chemical
pneumonia, a cost-effective, step-wise diagnostic

up to address potential long-term exposure and
occupational health concerns.

In conclusion, our case report underscores the
hazards of accidental FA ingestion, leading to
damage of gastric and respiratory mucosa, as
well as systemic toxicity. Additional research is

approach would have been more appropriate.

required to comprehend the implications of low-

For patients with low-level and limited FA dose FA exposure on human health, and
exposure, the literature suggests that improved decontamination and treatment
symptomatic treatment and ED monitoring are strategies should be developed.

adequate.  Following symptom alleviation, Conflict of interest: The authors have not

patients can be discharged with outpatient follow-

reported any conflicts of interest.
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Accessory inferior pancreatic artery and aberrant left colic artery: a case report
Arteria pancreatica inferior accessoria ve atipik arteria colica sinistra: bir vaka raporu
Melisa Giilcan® Ibrahim Demircubuk® Melek Késeoglu* Okan Bilge'*

! School of Medicine, Department of Anatomy, Ege University, Izmir, Tirkiye

?Institute of Health Sciences, Department of Anatomy, Ege University, |zmir, Tarkiye

3 Ege Interventional Anatomy and Plastination Center (EGEGAPUM), Ege University, Izmir, Tirkiye

ABSTRACT

The left colic artery generally emerges from the inferior mesenteric artery and then divides into
ascending and descending branches. Arterial supply of the pancreas is provided by the superior
mesenteric artery and the celiac trunk. During a routine cadaver dissection in a male body donor, two
anatomical variations in the arterial pattern of the pancreas and colon were observed. An anomalous
common trunk, originating from the superior mesenteric artery, gave rise to two branches: an
accessory inferior pancreatic artery to the head of the pancreas, and the aberrant left colic artery. A
comprehensive knowledge of vascular variations of this region is valuable in visceral surgery and
interventional radiology. Hence, this case report may provide further anatomical knowledge for vessel
management in the pancreas and colon surgical procedures.

Keywords: Anatomy, cadaver, left colic artery, pancreas, superior mesenteric artery.

oz

Arteria colica sinistra genellikle arteria mesenterica inferior'dan ¢ikar ve ardindan ¢ikan ve inen dallara
ayrilir. Pankreasin arteriyel beslenmesi arteria mesenterica superior ve truncus coeliacus tarafindan
saglanir. Bir erkek kadavrada rutin bir diseksiyon sirasinda pankreas ve kolonun arteriyel paterninde
iki anatomik varyasyon gbzlemlendi. Arteria mesenterica superior’dan kéken alan anormal bir ortak
kiitiik iki dal verdi: caput pancreatis’e giden bir arteria pancreatica inferior accessoria ve atipik arteria
colica sinistra. Bu bélgenin vaskdiler varyasyonlarinin kapsamli bilgisi visseral cerrahide ve girisimsel
radyolojide degerlidir. Bu nedenle bu vaka raporu, pankreas ve kolon cerrahi prosediirlerinde damar
ybnetimi icin daha ileri anatomik bilgi saglayabilir.

Anahtar Sézciikler: Anatomi, kadavra, arteria colica sinistra, pankreas, arteria mesenterica superior.

INTRODUCTION inferior mesenteric artery (IMA), which originates

from the abdominal aorta. The LCA, which is the

The anterior and posterior superior
pancreaticoduodenal arteries from the first branch of the IMA, typically consists of two
gastroduodenal artery and the anterior and branches: the ascending branch (AB) and the

posterior inferior pancreaticoduodenal arteries descending branch (DB). The AB provides the

from the superior mesenteric artery (SMA) supply
to the head of the pancreas, according to
classical anatomical descriptions (1). The left
colic (LCA), sigmoid (SA), and superior rectal
arteries are the three principal branches of the

Corresponding author: Okan Bilge

School of Medicine, Department of Anatomy, Ege University,
Izmir, Tlrkiye

E-mail: okan.bilge@ege.edu.tr

Application date: 15.02.2024 Accepted: 18.03.20234

316

arterial blood supply to the distal third of the
transverse colon and proximal descending colon,
whereas the DB provides the arterial blood
supply to the distal descending colon (2).
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Variations in vascular anatomy not only lead to a
considerable risk factor for major bleeding during
surgery and  postoperative  complications
including ischemia or anastomotic insufficiency,
but may also have an impact on symptoms
associated with vascular occlusion (3). The
present case report identifies the accessory
inferior pancreatic artery (AIPA) and aberrant
LCA (abLCA) arise from an anomalous common
trunk (CT).

CASE PRESENTATION

We report two noteworthy variations in the
arterial supply of the pancreas and colon
observed during routine abdominal dissection.
The two variations were detected in a 50 to 55-
year-old male cadaver, which was received from
the cadaver collection of Ege University School of
Medicine, Izmir, Turkiye. Ethical approval was
obtained from the Medical Research Ethics
Committee at Ege University, Turkiye (approval
number 23-9T/5, date September 07, 2023). The
cadaver was fixed with 10% formalin before a
routine dissection of the abdominal cavity was
performed. The cause of death, family history,
and clinical records were not available. There
was no indication of past surgical interventions or
pathologies affecting the abdominal region. The
origin, course, and termination of the branches of
the SMA were thoroughly examined. An
anomalous branch originating from the SMA and
serving as a CT was recognized (Figure-1a). The
metric measurement was used to evaluate the
diameter of CT. We measured the diameter as
4.1 mm.

The CT continues for a short distance and gives
off AIPA, which courses directly behind to the
head of the pancreas. Then, the CT terminates to
form the abLCA. The abLCA travels inferiorly
behind the inferior mesenteric vein (IMV). It
curves under the IMV and passes in front of it.
After that, the abLCA divides into AB and DB.
The AB, which courses to the superior,
anastomosis with the middle colic artery (MCA),
and supplies the distal third of the transverse
colon. The DB, which travels to the lateral and
inferior, supplies the descending colon. The
jejunal and ileal branches arise from the SMA as
expected, and no abnormalities are observed in
their course (Figure-1b).
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Figure-1. (a) The branching pattern of the superior
mesenteric artery (SMA). Middle colic artery
(MCA), right colic artery (RCA), inferior
mesenteric vein (IMV), aberrant left colic
artery (abLCA), ascending branch (AB),
descending branch (DB), inferior mesenteric
artery (IMA), jejunal branches of the superior
mesenteric artery (J), anterior inferior
pancreatic artery (AIPA) and pancreas (P)
(b) Two branches of the anomalous
common trunk (CT). Accessory inferior
pancreatic artery (AIPA) and aberrant left
colic artery (abLCA), head of the pancreas
(HP), superior mesenteric artery (SMA),
inferior mesenteric vein (IMV).

DISCUSSION
Planning vascular clamping during surgical
operations is essential to prevent vascular

damage and necrosis since the mesenteric
arteries have several collateral routes. It is
therefore important for surgeons to be aware of
the abnormal branching pattern of the mesenteric
arteries before executing surgical procedures
including laparoscopic colectomies and organ
resection (4).

Previous anatomical studies reported abLCAs
arising directly from the MCA, SMA, common
hepatic artery, or a common trunk with the SA
(3—-6). Besides, Nelson et al. examined the LCA
in 50 cadavers, and they recorded that LCA was
completely absent in one cadaver (5). In a case
report, Memar et al. described the accessory
posterior pancreaticoduodenal artery, dorsal
pancreatic artery, and abLCA arising from an
atypical CT, which emerged from the common
hepatic artery (7). Likewise, Lichtenberg et al.
observed an anomalous CT, which gave rise to
the abLCA, MCA, and an accessory right colic
artery (4). Ke et al. conducted a retrospective
observational study employing abdominal and
pelvic contrast-enhanced CT scans of 188
patients. Thus, they classified bifurcating patterns
of IMA: 47.3% of LCAs emerged directly from
IMA, %27.1 of LCAs arose at the root of SA,
%20.7 of LCAs emerged from a CT from IMA,
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and 4.8% of LCAs were absent (8). Contrary to
all these scenarios, in our case, we observed an
AIPA and an abLCA branching from abnormal CT
arising from SMA.

Silva Junior et al. demonstrated a variant pattern
of the vascular supply of the pancreas and the
transverse colon, i.e. an inferior pancreatic artery
and an MCA originating from an anomalous CT
arising from the SMA. In their case, they also
found that the inferior pancreatic artery divided
into anterior and posterior branches that course
toward the neck of the pancreas (9). They also
recorded the diameter of CT as 6 mm. In our
case, we found the diameter as 4.1 mm. In the
study conducted by Singh et al. on a cadaver,
they observed an anomalous branch that arose
from the SMA, and they introduced the term
"accessory inferior pancreatic artery".
Additionally, they noted that the artery is divided
into anterior and posterior branches and both
vessels enter the body of the pancreas (10).
Throughout this paper, the term AIPA is used to
refer to a variant artery to behind the head of the
pancreas. It has been reported that variations in
the vascular supply of the pancreas and colon
are not uncommon; however, to the best of our
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Restless limbs and bladder: an atypical variant of restless legs
syndrome case report

Huzursuz uzuvlar ve mesane: atipik huzursuz bacak sendromu varyanti
vaka sunumu

Bekir Burak Kilboz Raziye Tiras

University of Health Sciences, Prof. Dr. Cemil Tascioglu City Hospital, Department of Neurology,
Istanbul, Tirkiye

ABSTRACT

Restless Legs Syndrome (RLS) primarily affects the legs, but atypical variants involving other body
parts have been described. We present a 42-year-old patient presented with 10-year history of urinary
urgency along with pain, humbness, and itchiness in the right hand and foot, which worsened and
started affecting the left side over the past six months. The symptoms occurred predominantly at night,
improved with urination and movement, and affected daily activities. Symptoms completely resolved
with pramipexole treatment. The diagnostic criteria for RLS acknowledge atypical variants involving
various body parts. Reported cases include genital, bladder, abdominal, bowel, head, oral, and
phantom limb variants. Clinicians should consider therapeutic testing, such as with low-dose dopamine
agonists, when there is a high clinical suspicion.

Keywords: Restless legs syndrome, pramipexole, dopamine agonists.

oz

Huzursuz Bacaklar Sendromu (HBS) &éncelikle bacaklari etkiler, ancak diger viicut bélgelerini iceren
atipik varyantlar da tanimlanmistir. Bu yazida 10 yildir olan, son alti aydir sol tarafini da etkilemeye
baslayan, idrar hissi ile birlikte sag el ve ayaklarda agri, uyusma ve kaginti sikayeti olan 42 yaginda bir
hasta sunulmustur. Semptomlar agirlikli olarak geceleri ortaya ¢ikmakta, idrar yapma ve hareketle
diizelmekte ve glinliik aktiviteleri etkilemekteydi, pramipeksol tedavisi ile tamamen diizeldi. HBS igin
mevcut tani kriterleri, cesitli viicut bolgelerini iceren atipik varyantlari kabul etmektedir. Bildirilen
vakalar arasinda genital, mesane, abdominal, bagirsak, bas, oral ve fantom uzuv varyantlari
bulunmaktadir. Klinisyenler, yiiksek klinik stiphe halinde diiglik doz dopamin agonistleri gibi terap6tik
testleri diisiinmelidir.

Anahtar Sézclikler: Huzursuz bacak sendromu, pramipeksol, dopamin agonistleri.

INTRODUCTION

Restless Legs Syndrome (RLS) is a sensorimotor
sleep disorder primarily affecting the legs (1).
While severe RLS can sometimes involve other
body parts, atypical cases with little or no leg
involvement have been described, representing
likely variants of RLS (2). These variants can
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affect the head (3), oral cavity (4), arms (1),
abdomen (5), bladder (6), genital area (7) or even
phantom limbs (8). Similar to classical RLS,
variant cases typically respond to dopaminergic
treatment, such as low dose dopamine agonist
pramipexole.
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Case Presentation

A 42-year-old female visited our clinic with a 10-
year history of right hand and foot pain,
numbness and itchiness in tips of toes and
fingers, urging her to move them. Initially
occurring once a month, especially when her
menstruation was close, the symptoms worsened
over the past six months, becoming a nightly
occurrence. The symptoms would start abruptly
in the right leg when the patient lay down to sleep
and would improve with urination and movement
of the right limbs. The patient experienced these
episodes five to twenty times per night, lasting
three to four hours with episodes occurring
approximately every ten minutes. In severe
occasions, the symptoms would extend to the left
extremities. This affected the patient's daily
activities and even prevented long-distance travel
due to the frequent urge to urinate. The patient
had previously been evaluated and followed by
Department of Urology, cystoscopy revealed no
abnormalities, treated by anticholinergics and
mirtazapine which did not improve the symptoms.
Neurological examination showed slightly brisk
deep tendon reflexes in all extremities, most
prominent in the right upper extremity. Blood
work revealed low folate levels, while ferritin, iron,
thyroid, and vitamin D were within normal range.
Electromyography did not show polyneuropathy.
Cranial and spinal MRI scans showed no
abnormalities.

We initiated treatment with pramipexole at
0.25mg and increased to 0.5mg per day,
resulting in the complete resolution of symptoms.
The patient reported that they had forgotten to
take pramipexole for one night, and as a result,
the pain and urges persisted until the next
morning.

The patient mentioned an improvement in their
ability to travel and work more efficiently, and
they were relieved from their pain and other
troublesome symptoms.

DISCUSSION

The International Restless Legs Syndrome Study
Group (IRLSSG) diagnostic criteria updated in
2014 acknowledges the presence of atypical
presentations of RLS in various body parts (1).
Instead of considering these conditions as
separate restless syndromes, we support the
perspective of categorizing them as RLS
variants. The exact mechanism of RLS and its
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variants is not fully understood, but it may involve
hyperexcitation of the spinal cord and alterations
in the dopaminergic system in the brain and
spinal cord (6). As most RLS patients initially
benefit from dopamine agonists, insufficient
response to dopamine agonists should raise
concerns about the diagnosis of RLS (1).
Recently, several genetic variants have been
associated with the risk of RLS such as PTPRD,
BTBD9, and MEIS1 (10).

Clinicians reported variants of RLS with a wide
range of symptoms, all responding to dopamine
agonists. The genital variant is characterized by
persistent and excessive arousal sensations and
may be associated with small fiber sensory
neuropathy of the dorsal nerve of the clitoris (7).
The bladder variant manifests as an urge to void
(6). The abdominal variant presents with
abdominal twitching, tickling, and epigastric
sparks (5). The bowel variant is indicated by an
urge to defecate, often accompanying irritable
bowel syndrome (9). Chronic tension type
headaches and treatment response with
dopamine agonists may be a signhal to head
variant (3). A dopa-responsive abnormal oral
sensation resembling burning mouth syndrome
can also be classified as a RLS variant (4).
Furthermore, RLS can occur in phantom limbs
(8).

Following the exclusion of other diagnoses
through MRI, blood work, cystoscopy, and
electromyography, and considering the
pramipexole response without a concurrent
response to anticholinergics and mirtazapine, we
diagnosed our patient with a variant of RLS. Our
report is noteworthy due to the presence of one-
sided arm and leg (hemi-) symptoms,
accompanied by bladder urgency. This
presentation is distinct from previously reported
cases, which predominantly featured either
isolated bladder symptoms or a combination of
bladder symptoms along with leg involvement (2,
6).

Increased awareness of atypical RLS variants is
crucial for accurate diagnosis and appropriate
management. Clinicians should be aware of the
atypical variants of RLS and consider therapeutic
testing, such as with low dose dopamine
agonists, when there is a high clinical suspicion.
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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 editérii ve yayin kurulunca kontrol edilir. Yazi dili ingilizcedir. Yilda 2
kez elektronik olarak yayinlanir.

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 icin herhangi bir icret 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 gonilli ¢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 gdre yazarlar ve okurlar; uygun bigimde
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 icin Turk 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


file:///F:/Desktop/Ege%20Dergi/www.tdk.gov.tr
file:///F:/Desktop/Ege%20Dergi/www.tipterimleri.com

aciklandigi ve yazar katkilarinin belirtildigi “Yazar Katki Formu’nun doldurularak yuklenmesi
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 Uyelerinin goruslerini
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 Uzere 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 arln, 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.

Editor Yazismalan

Ege Universitesi Tip Fakiiltesi Yayin Biirosu
Bornova, 35100, Izmir, Tlrkiye

Tel : +90 232 3903103 / 232 3903186
E-mail : egedergisi35@gmail.com
Website : egetipdergisi.com.tr/
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Keywords

At least three and at most five keywords in order of importance for indexing purposes should be
supplied below the abstract and should be selected from, Index Medicus Medical Subject Headings
(MeSH), available at https://www.nIm.nih.gov/mesh/MBrowser.htm|

Text
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