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DERGI HAKKINDA

ilk olarak 1984 yilinda yayin hayatina baglayan Selguk Tip Dergisi (Selcuk Med J) (ISSN: 1017-6616, e-ISSN: 2149-
8059), Necmettin Erbakan Universitesi, Meram Tip Fakiiltesi'nin bagimsiz, cift kér, hakemli bilimsel yayin organidir.
Dergimiz Mart, Haziran, Eylul ve Aralik aylarinda i¢ ayda bir yayimlanmaktadir.

Derginin sayilarina tam erigim asagidaki adresten temin edilebilir.
http://www.selcukmedj.org

Selguk Tip Dergisi (Selcuk Med J) diinya genelinden yayinlari kabul etmektedir. Yayinlar en az iki hakem tarafindan
orijinal bilgi, fikir ve sunum agisindan degerlendiriimektedir.

Selguk Tip Dergisi (Selcuk Med J), Tiirkge ve/veya ingilizce makaleleri yayinlar, dergi iceriklerine iicretsiz erisim saglar
(Open Access) ve yazarlarin makalelerin son kabul edilmis halini OAl uyumlu kurumsal / konu bazli bir havuzda kendi
arsivleyebilmelerine izin verir.

Selguk Tip Dergisi (Selcuk Med J) tip doktorlari, arastirmacilar ve bilim adamlarindan olusan bir kitleye yénelik ¢ok
disiplinli bir dergidir.

Etik Kurallara Uygunluk

Derginin yayin ve yayin siregleri Uluslararasi Medikal Dergisi Editérleri Komitesi (International Committee of Medical
Journal Editors) (ICMJE), Diinya Tibbi Editorler Birligi (World Association of Medical Editors) (WAME), Bilim Editorleri
Konseyi (Council of Science Editors) (CSE), Yayin Etigi Komitesi (Committee on Publication Ethics) (COPE) ), Avrupa
Bilim Editorleri Dernegi (European Association of Science Editors) (EASE) ve Ulusal Bilgi Standartlar Orgiitii (Natio-

nal Information Standards Organization) (NISO) yénergelerine uygun olarak sekillendirilmigstir.

Dergimiz ‘Seffaflik ve Akademik Yayincilik En iyi Uygulamalar ilkelerine’ (Principles of Transparency and Best Practice
in Scholarly Publishing) (doaj.org/bestpractice) uygundur.

Makalelerin daha 6nce hicbir yerde yayinlanmamig ve yayin igin bagka bir dergiye génderilmemis olmasi gerekir.
Selguk Tip Dergisi’'nde intihal programi (iThendicate) kullaniimaktadir. Akademik atif sinirini asan benzerlik tasiyan
makaleler ve yayin kurallarina uygun olarak hazirlanmamis makaleler degerlendirmeye alinmayacaktir. Tum ¢alisma-
larda etik kurul onay1 gerekmektedir ve bu onamin belgelendiriimesi yazilarin yayinlanmasinda esas teskil edecektir.

Tdm galismalarda yazarlarin galismaya katki diizeyi ve onayi bildiriimelidir. Calismada veri toplanmasi, deney asama-
sI, yazim ve dil duzenlemesi dahil olmak Gzere herhangi bir asamasinda finansal ¢ikar catismasi olmadigi bildiriimeli-
dir. Calismada varsa ticari sponsorluk bildiriimelidir.

Yazarlardan Selguk Tip Dergisi’nde yayimlanacak makaleleri i¢in herhangi bir 6deme istenmez.

Batin makaleler editor ve yayin kurulu tarafindan Ug ay igerisinde sonuglandirilacaktir. Fakat elde olmayan gecikme-
lerden dolayi bu slre uzayabilir.

Dergi Amag ve Kapsami

Selcuk Tip Dergisi amaci, genel tip alaninda tani ve tedavideki giincel gelismeler, cerrahi yenilikler ve bilim dinyasina
katkida bulunacak deneysel ¢alismalarin ulusal ve uluslararasi literatirde paylasiminin saglanmasidir.

Selguk Tip Dergisi, saglik bilimlerindeki tim etik yénergelere uygun olarak hazirlanmis klinik ve deneysel arastirma
makaleleri, olgu bildirileri, derleme makaleleri, teknik notlar ve editdre mektuplari yayinlamaktadir.
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YAZARA ACIKLAMA

Selguk Tip Dergisi (Selcuk Med J) Necmettin
Erbakan Universitesi, Meram Tip Fakdltesi
Dekan’liginin  yayin organidir. Dergimize yazi
hazirlanirken asagidaki aciklamalari lGtfen
butindyle okuyunuz.

Selguk Tip Dergisi (Selcuk Med J) tip bilimine ve
akademik calismalara katkisi olan, klinik ve deneysel
calismalari, editoryal yazilari, kisa raporlari, klinik
olgu bildirimlerini, teknik ve egitici derlemelerini,
tip konusundaki son gelismeler ile orijinal goérintu
raporlarini, géruntild hastalik tanimlama sorularini
ve editdre mektuplari yayinlar. Ayrica daha 6nce
yayinlanmis makale ve deneysel calismalarla ilgili
okuyucu soru ve katkilari kisaca yayinlanir. Yayina
kabul edilme, editéryal komite ile en az iki hakem
karari ile alinir. Bir hakem, hakemlik talebini kabul
etmeye karar vermeden 6nce, hakem degerlendirme
slreci ve gb6zden gecirmenin nasil yapilacagi
hakkinda daha fazla bilgi edinmek isteyebilir.

Hakemler, Selguk Tip Dergisi’nin gereklerine,

onceden tanimlanmis  kriterlere ve sunulan
arastirmanin kalitesine, eksiksizligine ve
dogruluguna dayanarak makale goénderimini

degerlendirir. Hakemler makale hakkinda geri
bildirimde bulunur, iyilestirmeler 6énerir ve makalede
yapilan degisiklikleri kabul edip etmeme, talep
etme veya reddetme konusunda editore tavsiyede
bulunur. Nihai karar her zaman bas editére aittir,
ancak hakemler sonucu belirlemede dnemli bir rol
oynamaktadir. Birhakemin makaleyle ¢cikar catismasi
varsa, editdére bildirmesi gerekir. Hakemler, hakem
gbdzden gecirme sistemine katilarak bilimsel slrecin
kati standartlarini saglamalidir. Ayrica, gegersiz
arastirmalari tespit ederek ve derginin kalitesini
korumaya yardimci olarak derginin butidnlagdna
korumalidirlar. Hakemler, intihal, arastirma
sahtekarligr ve diger sorunlari tespit ederek
etik konularin ihlal edilmesini dnlemeye go6nulll
olmalidir.

Yayina kabul edilen yazilarin her turld yayin
hakki dergiye aittir. Bu hak 6zel dizenlenmis yayin
hakki devir formu ile butin yazarlarin imzasi ile
tespit edilir. Dergi 3 ayda bir, yilda 4 kez yayinlanir.
Derginin yayin dili Tirkge ve/veya Ingilizcedir.
Gonderilen yazilar daha 6nce herhangi bir dergide
yayinlanmamis olmalidir (Bilimsel kongrelerde
sunulan sdézlu bildiri ve posterler bildirmek kaydi
ile harigtir). Dergide yayimlanan yazilarin her turla
sorumlulugu (etik, bilimsel, yasal vb.) yazarlara
aittir. Yazim kurallarina uygun olarak hazirlanmamis
olan yazilarin incelenmeye alinip alinmamasi Yayin
Kurulu’nun insiyatifindedir.

Makalelerindahadncehi¢biryerde yayinlanmamis
ve yayin icin baska bir dergiye goénderilmemis
olmasi gerekir. Selguk Tip Dergisi'’nde intihal
programi (iThendicate) kullaniimaktadir. Akademik
atif sinirini asan benzerlik tasiyan makaleler ve
yayin kurallarina uygun olarak hazirlanmamis

makaleler degerlendirmeye alinmayacaktir. Tum
calismalarda etik kurul onayr gerekmektedir ve bu
onamin belgelendirilmesi yazilarin yayinlanmasinda
esas teskil edecektir.

Tum calismalarda yazarlarin calismaya Kkatki
dizeyi ve onayl bildirilmelidir. Calismada veri
toplanmasi,deneyasamasi,yazimvedildizenlemesi
dahil olmak lizere herhangi bir asamasinda finansal
cikar catismasi olmadig: bildirilmelidir. Calismada
varsa ticari sponsorluk bildirilmelidir.

Derginin editéryal ve yayin surecleri International
Committee of Medical Journal Editors (ICMJE),
World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on
Publication Ethics (COPE), European Association
of Science Editors (EASE) ve National Information
Standards Organization (NISO) organizasyonlarinin
kilavuzlarina uygun olarak bicimlendirilmistir.
Selguk Tip Dergisi’nin editéryal ve yayin siregleri,
Principles of Transparency and Best Practice
in Scholarly Publishing (doaj.org/bestpractice)
ilkelerine uygun olarak yuritilmektedir. Yayin
Kurulu, dergimize gdénderilen ¢alismalar hakkindaki
intihal, atif maniplilasyonu ve veri sahteciligi iddia
ve slpheleri karsisinda COPE kurallarina uygun
olarak hareket edecektir.

Derginin Yayin Kurulu, itiraz ve sikayet vakalarini,
COPE rehberleri kapsaminda isleme almaktadir.
Yazarlar, itiraz ve sikayetleri igcin dogrudan bas
editér veya yayin kurulu ile temasa gecebilirler.
ihtiyag duyuldugunda Yayin Kurulu’'nun kendi
icinde ¢oézemedigdi konular igin tarafsiz bir temsilci
atanmaktadir. itiraz ve sikayetler igin karar verme
slrecglerinde nihai karari Bas Editdér verecektir.
Yayinct  ve editér gerektiginde duzeltmeler,
acliklamalar, geri ¢cekilmeler ve 6zlrler yayinlamaya
her zaman hazirdir.

Selguk Tip Dergisi (Selcuk Med J) ile ilgili
tim yazismalar, makale gdnderme, makalenin
takibi, danisman raporlari, dizeltmelerin yapilip
yuklenmesi, kabul yazisi génderimi ve diger tim

makale ile ilgili formlarin yiklenmesi https:/www.

selcukmedj.org sayfasindan vyapilacaktir. Bu
site Uzerinden yuklenecek makaleler icin kurallar
asagida belirtilmistir.

YAZIM KURALLARI

Yayina gonderilen yazilar  Microsoft Word
programinda yazilmalidir. Yazi, sekil ve
grafilerin  tamami elektronik ortamda https://

www.selcukmedj.org word ve pdf formatinda
goénderilmelidir.

Tim yazilar:

1. Baslik sayfasi,
2. Turkge 0Ozet,
3. Ingilizce 6zet,



. Makale kismi,

. Kaynaklar,

. Tablolar,

. Sekiller ve resimler,

. Alt yazilar seklinde dizilmelidir.

o ~NO O~

Arastirma inceleme yazilarinin makale kismi (6zet,
referanslar, tablo, sekil ve alt yazilar harig) toplam 4000
kelimeyi, 6zet kismi 400 kelimeyi, referanslar 60’1, tablo
ve sekil sayisi 10’u gegmemelidir. Ozet amag, gereg ve
yontemler, bulgular ve sonug¢ boélimlerini icermelidir.

Olgu bildirileri su boélimlerden olugsmalidir: Baslik,
ingilizce baslik, Tirkge ve Iingilizce 6zet, girig, olgunun/
olgularin sunumu, tartisma ve kaynaklar. Olgu sunumlari
toplam 8 sayfayr geg¢memeli ve 3 resimden fazla
olmamalidir. Ozet 200 kelimeyi gegmemeli ve tek bir
paragraf seklinde olmalidir.

Derlemeler ingilizce ve Tiirkge 6zet icermeli ve dzet
kelime sayisi 300’0 asmamalidir. Tablo sayisi ve sekiller
(veya resimler) toplam 6 adedi asmamalidir. REferanslar
80’i gegmemelidir. Ozet tek bir paragraf seklinde olmalidir.
Editére mektup, kisa raporlar, gorinti raporlari, teknik ve
tip alanindaki gelismelere ait yazilar ve orijinal konulara
ait goruntd sunumlari 2 sayfayr gegmemelidir. Kisa bir
(100 kelime) ingilizce ve Tiirkge dzet icermelidir.

YAZILARIN HAZIRLANMASI

Yazinin baghgi hem ingilizce hem de Tirkce olarak
yazilmalidir. Yazida calismaya katkisi olan yazarlarin
ad ve soyadlari agik olarak yazilmali. Yazilarin altina
¢alismanin yapildigi kurumun acgik adresi yaziimalidir.
Calisma daha 6nce herhangi bir kongrede sunulmus ise
kongre adi, zamani (gun-ay-yil olarak) belirtiimelidir.
Baslik sayfasinin en altina iletisim kurulacak yazarin
adi, soyadi, agik adresi, posta kodu, telefon ve faks
numaralari ile e-posta adresi yaziimalidir.
Ozetler

Ayri bir sayfa olarak verilmelidir. ingilizce &6zetin
basinda ingilizce baslik bulunmalidir. Arastirma inceleme
yazilarinda 400, olgu sunumlarinda 200 kelimeyi
gecmemelidir. Arastirma makalelerinde 6zet amag, gereg
ve yontemler, bulgular ve sonug¢ bélimlerini icermelidir.
Arastirma ve inceleme yazilarinda O6zetlerden sonra
Tirkge ve ingilizce anahtar kelimeler verilmelidir. Anahtar
kelime sayisi 5’i gegmemelidir. Anahtar Kelimelerin
ingilizcesi Index Medicus’daki Medical Subjects
Headings’e uygun olmali, Tirkge Anahtar kelimeler ise
Turkiye Bilim Terimleri'nden (http://www.bilimterimleri.
com) secilmelidir. Ozetlerde kisaltma olmamalidir.
Makale

Yazi Giris, Geregler ve Yontem, Bulgular ve Tartisma
bélimlerinden olusur.
Giris: Konuyu ve c¢alismanin amacini acgiklayacak
bilgilere yer verilir.
Geregler ve Yontem: Calismanin gerceklestirildigi yer,
zaman ve ¢alismanin planlanmasi ile kullanilan elemanlar
ve yontemler bildirilmelidir. Verilerin derlenmesi, hasta
ve bireylerin 6zellikleri, deneysel calismanin 6zellikleri
ve istatistiksel metotlar detayli olarak agiklanmalidir.
Calisma klinik bir calisma ise baslik ‘Hastalar ve Yontem’
seklinde olmalidir.
Bulgular: Elde edilen veriler istatistiksel sonugclari ile

beraber verilmelidir.
Tartisma: Calismanin sonuglari literatir verileri ile
karsilastirilarak degerlendirilmelidir.

Tim vyazimlar Turk¢ge yazim kurallarina uymali,
noktalama isaretlerine uygun olmalidir. Kisaltmalardan
mumkdin oldugunca kacinilmali, eger kisaltma
kullanilacaksailk gegtigiyerde ()icerisinde agiklanmalidir.
Kaynaklar, sekil tablo ve resimler yazi igerisinde gegcis
sirasina goére numaralandiriimalidir. Metin igerisindeki
tim O6lgim birimleri uluslararasi standartlara uygun
bicimde verilmelidir.

Kaynaklar

Kaynaklar iki satir aralikli olarak ayri bir sayfaya
yazilmalidir. Kaynak numaralari cumle sonuna nokta
konmadan ( ) icinde verilmeli, nokta daha sonra
konulmalidir. Kaynak yazar isimleri cUmle icinde
kullaniliyorsa ismin gegtigi ilk yerden sonra ()
icinde verilmelidir. Birden fazla kaynak numarasi
veriliyorsa arasina “,”, ikiden daha
fazla ardisik kaynak numarasi veriliyor ise rakamlari
arasina “,-” konmalidir [6r.(1,2), (1-3)gibi]. Kaynak olarak
dergi kullaniliyorsa: yil, cilt, baglangi¢ ve bitis sayfalar
verilir. Kaynak olarak kitap kullaniliyorsa: sadece yil,
baslangig¢ ve bitis sayfalari verilir. Kaynaklarda yazarlarin
soyadlari ile adlarinin bas harfleri yazilmahdir. Dergi
isimleri Index Medicus’a gore kisaltilmalidir. Kaynak
yazilma sekli asagidaki o6rnekler gibi olmalidir. Yazar
sayisinin Ugten fazla olmasi durumunda ise ilk G¢ yazarin
ismi yazilmali, sonrasinda “et al.” eklenmelidir.

Dergiler igin

1) Kocakusak A, Yicel AF, Arikan S. Karina nafiz
delici-kesici alet yaralanmalarinda rutin abdominal
eksplorasyon ydnteminin retrospektif analizi. Van Tip
Dergisi 2006;13(3):90-6.

2) Vikse BE, Aasard K, Bostad L, et al. Clinicalprognostic
factors in biopsy-proven benign nephrosclerosis. Nephrol
Dial Transplant 2003;18:517-23.

Kitaplar igin

1) Danovitch GM. Handbook of Kidney Transplantation.
Boston: Little, Brown and Company (Inc.), 1996: 323-8.
Kitaptan Béliim igin

1) Soysal Z, Albek E, Eke M. Fetliis haklari. Soysal Z,
Cakalir C, ed. Adli Tip, Cilt Ill, istanbul Universitesi
Cerrahpasa Tip Fakiiltesi Yayinlari, istanbul, 1999:1635-
50.

2) Davison AM, Cameron JS, Grinfeld JP, et al. Oxford
Textbook of Clinical Nephrology. In: Williams G, ed.
Mesengiocapillary glomerulonephritis. New York: Oxford
University Press, 1998: 591- 613.

Tablolar

Tablolar ayri sayfaya iki satir aralikli yazilmali, her
tablonun Uzerinde numara ve agiklayici ismi olmalidir.
Tabloda kisaltmalar varsa tablonun altinda alfabetik
siraya gére acgihmlari yazilmahdir. Ornekler: PS:
pulmoner stenoz, VSD: ventrikuler septal
defekt. Tablolar yaziigindeki bilgilerin tekrari olmamalidir.
Sekil ve Resimler

Sekil ve resimler mutlaka isimlendiriimeli ve
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Oz

Amagc: Yeni koronaviris hastaliginin (COVID-19) uzamis sireci ve ilgili kisitlamalar bireylerde fiziksel
inaktiviteye, COVID-19 korkusuna ve yorgunluga neden olmaktadir. Pandemi sirecinde, hastalarda
kinezyofobi 6lim korkusu ve fiziksel inaktiviteyi artirabilmektedir. Ancak bireylerde kinezyofobi ve
kinezyofobinin fiziksel aktivite, COVID-19 korkusu ve yorgunlukla iliskisi hentiiz bilinmediginden mevcut
calismada arastirilmasi amaglanmistir.

Hastalar ve Yontem: Calismaya yetiskin bireyler (n=166, 36,3+15,37 yil) dahil edildi. Kinezyofobi
(Tampa Kinezyofobi Olgegi), fiziksel aktivite diizeyleri (Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu),
COVID-19 korkusu (COVID-19 Korkusu Olgegi (CKO-19)) ve yorgunluk (Sayisal Derecelendirme Olcegi) 3
Haziran 2021 ve 30 Haziran 2021 arasinda gevrimigi platform lGzerinden uzaktan degerlendirildi.
Bulgular: Bireylerin 91’inde (%54,8) ylksek derecede kinezyofobi vardi, 55'i (%33,1) inaktif, 84'l (%50,6)
minimal aktif ve 27'si (%16,3) ¢ok aktifti. Kinezyofobi puani yas, viicut agirhigi, vicut kiitle indeksi, egitim
diizeyi, yliriime, toplam fiziksel aktivite, CKO-19 ve yorgunluk puanlari ile anlaml olarak iliskiliydi (p<0,05).
Sonug: Bireylerin gogunlugunda kinezyofobi ve fiziksel inaktivite yaygindir. COVID-19 pandemisi boyunca
bireylerin hastaligi olmamasina ragmen, yirime, fiziksel aktiviteler ve egitim diizeyi azaldikg¢a bireylerde
kinezyofobi artmaktadir. Yas, vicut agirligi, vicut kitle indeksi, COVID-19 korkusu ve yorgunluk arttikga
da kinezyofobi artmaktadir. Kinezyofobinin ve uzamis pandemi siirecinin olumsuz etkileri disiinildigunde,
bireyler acilen fiziksel aktivite danigsmanligi programlarina yénlendirilmelidir.

Anahtar Kelimeler: COVID-19, fiziksel aktivite, korku, yetigkinler, yorgunluk
Abstract

Aim: The prolonged process of new coronavirus disease (COVID-19) and related restrictions cause
physical inactivity, fear of COVID-19, and fatigue in individuals. During the pandemic, kinesiophobia may
raise fear of death and physical inactivity in patients. However, kinesiophobia and its relationship with
physical activity (PA), fear of COVID-19, and fatigue in individuals have not been known yet, which was
therefore aimed to investigate in the current study.

Patients and Methods: Adult individuals (n=166, 36.3+15.37 years) were included in the study.
Kinesiophobia (Tampa Scale of Kinesiophobia), PA levels (International Physical Activity Questionnaire-
Short Form), fear of COVID-19 (Fear of COVID-19 Scale (FCS-19)), and fatigue (Numeric Rating Scale)
were evaluated remotely between 3 June 2021 and 30 June 2021 through an online platform.

Results: Of the individuals, 91 (54.8%) had a high level of kinesiophobia, 55 (33.1%) were inactive, 84
(50.6%) were minimally active, and 27 (16.3%) were very active. Kinesiophobia score was significantly
correlated with age, weight, body mass index, education level, and walking, total PA, FCS-19, and fatigue
scores (p<0.05).

Conclusion: Kinesiophobia and physical inactivity are prevalent in many individuals. Although individuals
have no disease during the COVID-19 pandemic, their kinesiophobia level increases as walking, physical
activities, and education levels decrease. Kinesiophobia also increases as age, weight, body mass
index, fear of COVID-19 and fatigue increase. Considering the negative effects of kinesiophobia and the
prolonged pandemic process, individuals should be urgently directed to PA counseling programs.

Key words: COVID-19, physical activity, fear, adults, fatigue,
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INTRODUCTION

When the first new coronavirus disease-2019
(COVID-19) cases started to appear in Turkey,
the World Health Organization declared this newly
emerging outbreak a pandemic. Since then, many
measures have been taken to protect public health
against the pandemic all over the world (1). In this
process, as a result of the restrictions and measures
that have been put into effect rapidly, people have
been forced to stay at home. With the long-term
implementation of strict quarantine measures, many
radical changes have occurred in the lifestyle of
societies. The leading radical changes include a
decrease in physical activity levels, withdrawal from
daily routines, and deterioration in mood. Therefore,
the quality of life of individuals has gradually
decreased (2). Compared to the pre-pandemic
period, physical activity levels of the individuals have
decreased significantly during the pandemic period
(3), while their sedentary behaviors have increased
(4,5). In addition, increased levels of depression,
anxiety disorder, fear, and stress have been observed
in individuals living under social isolation conditions
due to the pandemic (6,7).

In extraordinary conditions caused by pandemic
diseases like COVID-19, a sense of fear may occur in
individuals. Depending on this fear, some individuals
may feel sick and even commit suicide even though
they have not been infected with the COVID-19
disease (8). During the pandemic, most individuals
feel a moderate level of fear of COVID-19 (9,10).
Fear of COVID-19 in adolescent children negatively
affects adolescent mental health and well-being
(11). During the restrictions due to the COVID-19
pandemic, kinesiophobia seen in patients can also
bring on concerns such as fear of death. The most
critical aspect of COVID-19 is the unknown course
of the pandemic, the uncertainty of when the disease
will be brought under control, and the ever-increasing
number of cases. This situation can further increase
the anxiety of the masses with some analyses and
disinformation (12,13). It is also known that 64.1% of
the individuals have become physically and mentally
tired during the pandemic period (14).

The negative effects of the COVID-19 pandemic,
which has been going on for about 1.5 years today,
on human health continue to increase. Due to the
increasing number of cases and restrictive measures,
the individuals are seriously affected by this process
both psychologically and physically. It is known that
physical inactivity, fatigue, and fear of COVID-19
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develop in the individuals during the COVID-19
pandemic. However, the kinesiophobia status of
these individuals during the COVID-19 pandemic and
the relationship of kinesiophobia with physical activity
levels, fear of COVID-19, and perception of fatigue
have not been known, yet. Therefore, this study was
conducted to investigate the kinesiophobia, physical
activity levels, fear of COVID-19, and perceived fatigue
in adults during the COVID-19 pandemic process and
relationships between these parameters.

PATIENTS AND METHODS

This prospective and cross-sectional study was
approved by the Izmir Democracy University Non-
Interventional Clinical Research Ethics Committee on
May 26, 2021 (Decision no. 2021/06-13). The study
consisted of adult individuals who could understand
and respond to the questionnaires, had a smartphone,
a computer, or an electronic device to access the
questionnaires, and volunteered to participate in
the study. Individuals who had any physical, mental
problems, or chronic disorders that may prevent
physical activity, had been diagnosed with COVID-19,
had had COVID-19, and/or were pregnant were
not included in the study. The individuals were first
informed about the study, and then their informed
consents were obtained. The study was conducted in
accordance with the principles of the Declaration of
Helsinki.

The participants filled out all the questionnaires
on their smartphones or computers between 3 June
2021 and 30 June 2021 through a form created on an
online platform (Microsoft Forms). Within the scope
of the study, the socio-demographic characteristics
of the individuals (age, gender, height, body weight,
body mass index, education level, history of disease
and infection, and presence of a chronic disease)
were recorded. While primary outcome was physical
activity, secondary outcomes were kinesiophobia,
fear of COVID-19, and fatigue.

The Tampa Scale of Kinesiophobia

This scale was developed by Vlaeyen et al. to
measure the fear of movement or re-injury (15). There
are 17 items on this scale measuring parameters,
such as injury, re-injury, fear, and avoidance in
work-related activities (15). The Turkish version of
the scale is valid and reliable (16). It uses a 4-point
Likert-type scale (1: strongly disagree, 2: disagree, 3:
agree, 4: strongly agree). The total score of the scale
is calculated after the scores of the answers to the
4th, 8th, 12th, and 16th questions are reversed. The
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minimum and maximum scores from the scale range
between 17 and 68. High scores indicate a high level
of kinesiophobia (15,16). The cut-off score for a high
degree of kinesiophobia is 37 (15).
The International Physical Activity Questionnaire-
Short Form

This questionnaire, which has a valid and reliable
Turkish version (17), was developed by Craig et al.
(18). It provides knowledge about the daily sitting
time and the time spent on walking and doing
moderate and vigorous physical activities in the last
week. The questionnaire measures the frequency
(days) and duration (minutes) of physical activities
performed in the last seven days. Then, the amount
of weekly physical activity (MET-min/week) spent on
these physical activities is calculated by using the
appropriate metabolic equivalents (MET) for vigorous
(8 METs) and moderate (4 METs) activities and
walking (3.3 METs). The scores are used to classify
individuals as physically inactive, minimally active,
and very active (19).
The Fear of COVID-19 Scale

This scale was developed by Ahorsu et al. (7) to
measure the fear of COVID-19. The Turkish version
of the scale is valid and reliable (20). It is a single-
factor scale and consists of seven items. It is scored
using a 5-point Likert type scale (1: strongly disagree;
2: disagree; 3: neither agree nor disagree; 4: agree; 5:
strongly agree). A minimum of seven and a maximum
of 35 points can be obtained from the scale. It is
considered that the higher the total score obtained
from the scale is, the higher the fear of COVID-19 is
9).
The Numeric Rating Scale

The scale is a single-item measurement tool
that evaluates the severity of fatigue. Fatigue is
graded between zero (energetic/no fatigue) and 10
(unbearable fatigue). The scale has horizontal and
vertical forms, and the horizontal form was used in
this study (21).
Statistical Analyses

The population of the study (459 individuals)
was estimated by using the Raosoft sample size
calculator (22), and the necessary sample size was
calculated as at least 166 individuals based on a
physical inactivity response rate of 39%, a 90%
confidence level, and a maximum margin of error of
5% (23). All statistical analyses were conducted using
the "Statistical Package for the Social Sciences"
version 15.0 software package. The fit of variables
to normal distribution was analyzed by using visual
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(histogram and probability graphs) and analytical
methods (Kolmogorov-Smirnov/Shapiro-Wilk tests).
Descriptive statistics were represented by frequency
(n), percentage (%), mean (x), standard deviation
(SD), median and percentiles (25%-75%) values.
Relationships between variables that either fit or
did not fit the normal distribution were determined
using the Pearson or Spearman correlation analysis
methods, respectively. The probability of a Type | error
in statistical analyses was determined as p<0.05.

RESULTS

Of the 195 individuals who responded to the
questionnaires, 29 were excluded from the study
due to having COVID-19 (n=24) and being pregnant
(n=5) (Figure 1). The results of 166 individuals who
met the inclusion criteria were analyzed. The socio-
demographic characteristics of these individuals are
presented in Table 1.

There was a high level of kinesiophobia in 91
(54.8%) individuals (Figure 2). In addition, 55 (33.1%)
individuals were inactive, 84 (50.6%) were minimally
active, and 27 (16.3%) were very active (Figure 3,
Table 2). Also, 162 (97.6%) of the individuals were
found to feel tired recently.

There was a statistically significant correlation
between the kinesiophobia scores of the individuals
and their age, body weight, body mass index,

[ Assessed for eligibility (n=195) ]

Excluded (n=29)

¢ Having COVID-19 (n=24)
o Being pregnant (n=5)

b

[ Included and analyzed (n=166) ]

Figure 1. Flow diagram of the study
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Table 1. Social and demographic characteristics of the individuals.
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Individuals (n=166)
x*SD / Median (25%-75%) / n; %

Age (year)
Male / Female
Weight (kg)
Height (m)
Body mass index (kg/m?)
Daily sleeping duration (hour)
Education level
Elementary school
Secondary school
High school
College
Postgraduate
Doctorate
Total Score of Tampa Scale of Kinesiophobia (17-68)
Total Score of Fear of COVID-19 Scale (7-35)
Vigorous physical activity (MET-min/week)
Moderate-intensity physical activity (MET-min/week)
Walking (MET-min/week)
Total physical activity (MET-min/week)
Daily sitting duration (hour)
Score of Fatigue Numerical Rating Scale (0-10)

36.3+15.37

52; 31.3% / 114, 68.7%
68.92+14.85

1.68+0.09

24.2+4.06

7.5+£1.28

10; 6%

7;4.2%

18; 10.8%

83; 50%

33; 19.9%

15; 9.1%

37.93+6.06

18.29+5.39

489.01+1196.09 / 0 (0-320)
288.96+477.17 / 70 (0-360)
822.91+921.97 / 495 (247.5-1188)
1600.89+1804.12 / 1005 (396-2123.25)
15.09+1.56

4.69+2.23

kg: kilogram, m: meter, MET: metabolic equivalent, min: minute. Descriptive analyses were presented using x+SD (meantstandard deviation), median,

percentiles (25%-75%), n (frequency) and % (percentage).

education level, time spent on walking, time spent on
total physical activity, fear of COVID-19 and fatigue
scores (Figure 4-5, Table 3, p<0.05). On the other

Figure 2. Presence of high degree of kinesiophobia
in the individuals

hand, there was no statistically significant correlation
between kinesiophobia scores and height, daily sitting
and sleeping times, time spent on vigorous physical

Figure 3. Rate of physical activity levels in the
individuals

Table 2. The incidence of high degree of kinesiophobia and physical inactivity in the individuals.

Individuals
(n=166)
n %

Presence of high degree of kinesiophobia 91 54.8%
Level of physical activity

Inactive 55 33.1

Minimal active 84 50.6

Very active 27 16.3

Descriptive analyses were presented using n (frequency) and % (percentage).
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Table 3. Relationship between kinesiophobia and other outcomes in the individuals.

Total Score of Tampa Scale of Kinesiophobia

r value p value
Age (year) 0.328 <0.001*#
Weight (kg) 0.192 0.013#
Height (m) 0.099 0.203
Body mass index (kg/m?) 0.190 0.014#
Daily sleeping duration (hour) 0.091 0.241
Education level (from elementary school to doctorate) -0.349 <0.001*
Total Score of Fear of COVID-19 Scale (7-35) 0.296 <0.001*#
Vigorous physical activity (MET-min/week) -0.106 0.174
Moderate-intensity physical activity (MET-min/week) -0.147 0.059
Walking (MET-min/week) -0.327 <0.001*
Total physical activity (MET-min/week) -0.299 <0.001*
Daily sitting duration (hour) 0.076 0.333
Score of Fatigue Numerical Rating Scale (0-10) 0.188 0.015#

kg: kilogram, m: meter, MET: metabolic equivalent, min: minute, r: correlation coefficient, p: p value. Spearman correlation analysis, *p<0.05 and Pearson

correlation analysis, #p<0.05.
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Kinesiophecbia scores (17-68)

Figure4.Correlationbetweenage andkinesiophobia
scores in the individuals

activity and time spent on moderate physical activity
(Table 3, p>0.05). A statistically significant correlation
was found between the fear of COVID-19 scores
and time spent on total physical activity (r=-0.186;
p=0.017), fatigue scores (r=0.156; p=0.045). There
was also a statistically significant correlation between
the fatigue scores and the time spent on walking (r=-
0.167; p=0.031).

DISCUSSION
The most important results of our study, which was
carried out during the prolonged COVID-19 pandemic,
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were the existence of a high level of kinesiophobia
in many individuals (54.8%) and the inadequate
physical activity in the majority of these individuals
(83.7%). In addition, the kinesiophobia scores of
these individuals, who did not have any diseases that
prevented them from doing physical activity during the
COVID-19 pandemic, increased as their time spent
on walking and total physical activities in a week and
their education level decreased. Another important
result was that the kinesiophobia score increased
as the age, body weight, body mass index, fear of
COVID-19 and fatigue increased.

While the total kinesiophobia score and the
incidence of kinesiophobia were found to be
significantly higher in individuals with low back
pain who worked actively from home due to the
COVID-19 pandemic restrictions, the physical activity
score and sitting time were found to be similar (24).
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Kinesiophobia was observed in 49.51% of all these
individuals working from home. In addition, the
kinesiophobia scores of the employees increased as
their low back pain increased (24). The mean age,
gender distribution, and total kinesiophobia scores
of the individuals included in our study were similar
to the characteristics of the individuals working from
home included in this study. The individuals in our
study had a higher level of kinesiophobia (54.8%)
than the rate reported in the study of Bahar Ozdemir
(49.51%) (24). In addition, while all individuals
included in the study of Bahar Ozdemir (24) were
physically active minimally, 83.7% of the individuals
participating in our study were found to be inactive
and minimally active. Unlike the results of the study of
Bahar Ozdemir, it was found that the increase in the
kinesiophobia scores of the individuals participating
in our study was directly affected by the decrease in
the time spent on weekly physical activities and the
decrease in the level of education. The high level of
kinesiophobia observed in more individuals in our
study can be attributed to the fact that our study
was conducted during the prolonged period of the
COVID-19 pandemic and that individuals who were
not actively working in this process were also included
in the study. In addition, the transformation of the virus
into a more severe form through mutation (25) may
have caused a higher rate of kinesiophobia in our
individuals reflecting the general population. In this
sense, our study is very valuable in that it has shown
that kinesiophobia can develop in the individuals
who do not have a problem that prevents them from
moving physically in extraordinary processes such as
pandemics. Consistent with the results of our study
related to physical inactivity, studies published to date
have reported that physical inactivity is seen in all
segments of society due to the COVID-19 pandemic
and the accompanying restrictions (2-7). In fact, it has
been shown that physical activities have generally
decreased in individuals, sedentary behaviors, such
as spending long periods in front of the screen or
lying down throughout the day, have increased, and
accordingly, the quality of life has decreased, and
the levels of depression, anxiety disorder, anxiety,
fear, and stress have increased (2-7). Unlike these
studies published in the literature, it was shown
in our study that kinesiophobia increased with the
decrease in the time spent on weekly walks and total
physical activities in the individuals who did not have
any diseases that prevented physical activity. This
result is important because kinesiophobia is defined
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as the excessive avoidance of physical movement
and activity by individuals who experience injuries
or painful situations due to the fear of recurrence
of the problem (26). In addition, it is known that
kinesiophobia increases as physical activities
decrease in individuals with chronic diseases (27).
Therefore, it is necessary to consider kinesiophobia
and the relationship of kinesiophobia with physical
activities, body weight, and fear of COVID-19 in both
patients and healthy individuals during the COVID-19
pandemic. In this process, while directing individuals
to physical activities, it is beneficial to evaluate their
kinesiophobia status and to direct them to both private
physical activity counseling (11) and psychological
counseling when necessary.

In the ongoing COVID-19 pandemic since the
beginning of 2020, individuals all over the world
have accessed a variety of worrying videos or news
about the pandemic, which can be speculative,
via smartphones and computers. Due to all these
negative pieces of news, some individuals who were
highly afraid of the process committed suicide though
they were not infected with COVID-19 (8). The mean
scores of the individuals included in our study from
the fear of COVID-19 scale were close to a moderate
level. Moreover, as the fear of COVID-19 increased,
it was determined that physical activities decreased,
fatigue and kinesiophobia increased in these
individuals, who participated in our study, and it was
shown that one of the most important determinants
of kinesiophobia was the fear of COVID-19 score.
The fear scores of the individuals in our study were
similar to the fear scores of university students in the
study conducted by Duman (9). Duman reported that
students had a moderate level of fear of COVID-19
and that this fear was even higher in students who
lost their relatives due to COVID-19 (9). In another
study, similar to this result of our study, it was reported
that individuals living in Corum province experienced
a fear of COVID-19, close to a moderate level (10).
In another study conducted in the United Kingdom
during the quarantine period due to the pandemic,
it was reported that fear of COVID-19 affected
adolescents’ mental health and well-being negatively,
while physical activity positively affected their mental
health and well-being (11). Therefore, if we consider
the linear relationship between fear of COVID-19
and kinesiophobia shown in our study, we see that
more importance should be given to community-
based physical activity counseling in this process.
For this reason, individuals should be directed to



Selcuk Med J 2022;38(3): 106-113

physical activities by experts, taking into account the
COVID-19 measures, both through media channels
such as television and radio and through social
media platforms. In this way, kinesiophobia seen in
individuals can be reduced by decreasing the fear
of the long-standing COVID-19 pandemic. Further
studies are needed to investigate the effects of
physical activity counseling in this regard.

Of the individuals participating in our study,
97.6% stated that they had been tired recently, and
their fatigue was moderate according to their mean
fatigue scores. It was reported that individuals living
in Istanbul during the pandemic period experienced
psychological fatigue (64.1%) at a lower rate than
this rate, found in our study (14). In addition, when
psychologically normal individuals were compared
with those who were tired, the belief that the pandemic
would be controlled, the satisfaction with the preventive
measures taken by the authorities, and the confidence
that the COVID-19 pandemic would be overcome
were found to be higher in psychologically normal
individuals (14). Another important result of our study
was that as fatigue score increased, the time spent
on walking decreased, and fear of COVID-19 along
with kinesiophobia increased. Therefore, perceived
physical and mental fatigue, which is a psychological
outcome, may be due to fear and anxiety about the
COVID-19 pandemic (8,14). For this reason, within
the framework of the pandemic measures, physical
activity counseling can reduce individuals’ fatigue,
fears of movement, and fears of COVID-19. Further
studies are urgently needed because it is uncertain
when the pandemic will end.

The population of our study mostly consisted of
the individuals belonging to the younger age group.
Considering that being a middle-aged and/or an older
individuals is a major risk factor for the COVID-19 virus,
the middle and older age group may have been more
affected in terms of kinesiophobia, physical activities,
fatigue, and fear although there was no COVID-19
transmission during the pandemic process. For this
reason, it is recommended to include the middle-aged
and older population in future studies which was our
main limitation.

CONCLUSION

In conclusion, 54.8% of the adult individuals who
were healthyduringthe prolonged COVID-19pandemic
had a high level of kinesiophobia, 83.7% had physical
inactivity, and 97.6% had a feeling of fatigue in recent
days. During the COVID-19 pandemic, kinesiophobia
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is directly affected by the decrease in the time spent
on physical activities, advanced age, increase in body
weight, decrease in education level, and increase in
fear of COVID-19 and fatigue negatively. In addition,
the factors that increase the fear of COVID-19 in
this process include the decrease in the time spent
on physical activities and the increase in perceived
fatigue. Considering that perceived fatigue also
increases with the decrease in the time spent on
walking, it is recommended to give more importance
to counseling of physical activity to prevent the long-
term negative effects of the pandemic. In this context,
scientific and cultural programs that inform, educate,
and direct the society, including physiotherapists,
should be organized as soon as possible.
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Amag: Bu galismada, ulusal Olgekte kulak burun bogaz hekimleri arasinda podcast farkindaliginin ve
kullanim sikliginin arastirilmasi amaglanmistir.

Hastalar ve Yontem: Cevrimici anket tlriindeki galismamiz, 2021-2022 yillari arasinda ‘Google forms’
(Mountain View, CA) ac¢ik web adresi Gzerinden yapilmistir. Hedef kitle, ulusal Olgekteki her yas ve
deneyim seviyesinden kulak burun bogaz hekimleridir. Anketimiz yirmi sorudan olusmaktadir.

Bulgular: Anket ¢alismamizda, sorularimiza cevap veren kisi sayisi 112’dir. Bu 112 kisinin 92’ si erkek
(%82,1), 20’ si kadin (%17,9)'dir. Kulak burun bogazla ilgili mesleki alanda podcast dinleyen %20,5
(n=23), dinlemeyen %79,5 (n=89) olarak izlendi. Pandemi 6ncesi en sik basvurulan kaynaklarin %40,2
(n=45) ile kitap ve %31,3 (n=35) ile e-kitap olurken, pandemide %30,4 (n=34) ¢evrimigi toplanti ve %27,7
(n=31) e-kitap oldugu izlenmistir. Pandemi O6ncesi ve pandemi dénemi basvurulan kaynaklarin siklik
karsilastiriimasinda istatistiksel anlamli fark bulunmustur (p<0,001).

Sonug: Silregelen pandemi bilgi kaynaklarina basvuru sikligini etkilemis olmasina ragmen, podcast
kullaniminda anlamli bir degisikliJe neden olmamistir. Yazarlar, bu makalenin kulak burun bogaz alaninda
Tirkge podcast Uretmek igin bir farkindalik olusturacagini umuyorlar.
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Aim: It was aimed to investigate podcast awareness and frequency of use among otorhinolaryngologists
on a national scale.

Patients and Methods: This study was conducted via the open web address of 'Google forms'
(Mountain View, CA) between 2021-2022. On a national scale, the intended audience consisted of
otorhinolaryngologists of all ages and levels of experience. Our survey consisted of twenty questions.
Results: In our study, the number of people who answered our questions was 112 (92 men (82.1%),
20 women (17.9%). When asked if they had listened to podcasts about otorhinolaryngology, 23 people
(20.5%) answered that they had listened and 89 people (79.5%) had not. When people want to learn
about a topic in the field of Otorhinolaryngology before pandemic, the most frequently used literature
resources are 40.2% (n=45) books and 31.3% (n=35) e-books. It was observed that the most frequently
used literature sources in the pandemic were 30.4% (n=34) online meetings and 27.7% (n=31) e-books.
There was a statistically significant difference between the frequency distribution of resources consulted
before and during the pandemic (p<0.001).

Conclusion: Although the ongoing pandemic has affected the frequency of consulted to literature
resource, it has not caused a significant change in podcast usage. The authors hope that this article will
create an awareness for producing Turkish podcasts in the field of otolaryngology.
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INTRODUCTION

Otorhinolaryngologists must continuously improve
their skills, to to acquire and maintain expertise
in their field. Even though traditional methods of
study, such as books and articles, have continued
to be useful, Internet-based learning has become
increasingly prevalent over the past decade (1). A
study of residents and medical students reported that
58% of them preferred using only electronic learning
methods (2). It is evident from the increasing of online
courses, video images, and podcasts podcasts that
the amount of professional knowledge is expanding
exponentially and changing constantly (1). Podcasts
have been found to be an effective method for
modern medical education (3). However, few studies
have investigated the use and effects of podcasts in
specific fields (4, 5).

A study of residents in emergency medicine
found that more than 80% reported listening to
podcasts on a regular basis (6). It has been reported
that approximately three-quarters of residents in
otorhinolaryngology (ENT) listen to ENT podcasts
(7). According to Malka et al., podcasts in the field
of ENT can facilitate rapid dissemination of content
knowledge and current trends (8). Reports have
also indicated that podcasts significantly increase
the recall of medical information when compared to
traditional means (9).

Severalinternational studiesthathave examinedthe
reasons for and frequency of the use of podcasts in the
field of ENT (7, 8, 10). However, ithas notbeen possible
to identify a study that has focused on understanding
the awareness and usage characteristics of podcasts
among otorhinolaryngologists on a national scale. The
present study aims primarily to determine the level
of awareness and frequency of podcast use among
otorhinolaryngologists, as well as to encourage the
creation of Turkish language podcasts in the field of
ENT.

PATIENTS AND METHODS

This study was approved by the ethics committee
of Kutahya Health Sciences University's non-
interventional clinical research, with number 2021/10-
03. A preliminary study was conducted to clarify the
questions in our study, and 10 otorhinolaryngologists
were asked to respond to this. After receiving feedback
from the otorhinolaryngologists who filled out the
questionnaire, necessary corrections were made and
the questionnaire was put into its final form.

This study was carried out on the open web
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address of “Google forms” (Mountain View, CA)
between 2021-2022. The target audience was
otorhinolaryngologists of all ages and levels of
experience. There were twenty (20) questions, and
it took about 10 minutes to complete the survey. The
survey was open to participation for three months. A
call for participation was made from the KanalKBB
news source, and the link address was shared three
times over KanalKBB. Each participant had the right
to complete the survey only once. Participants were
not given the right to see the answers of others, which
were obtained from “Google forms”.

The participants were asked to provide the
following information: Email addresses, ages,
genders, academic titles, how long they had worked
in medicine, and the characteristics of the hospitals
where they worked. They also answered questions
about their use of the literature: their first sources
(books, journals, podcasts, electronic books, or
online meetings), the frequency of their applications
to literature sources (once a week, once a month,
or once a year), the literature sources they had
used most frequently during the pandemic (online
meetings, podcasts, books, journals, or electronic
books), the literature sources they would reference
most frequently in the near future (books, journals,
online meetings, podcasts, or e-books), whether
their literature sources included information about
podcasts (I know or have never heard of), whether
they had ever listened to podcasts (I have listened
or have not), whether they had listened to podcasts
in the professional field (about ENT) (I have listened
or have not), how many times they had listened to
podcasts in the previous month (0, 1-3, 4-7, 8-11,
or “12 or more”), for how many years they had
used podcasts as a medical information transfer
tool (0-2 years, 3-5 years, 6-8 years, 8-10 years,
or 10 years or more), and their knowledge of the
podcasts (easy to access, reproducible, web-based,
reliable source of information, and paid content). The
participants were asked questions about the following
as well: for what parts of ENT certain podcasts will
be most useful and able to be applied (in diagnosis,
treatment, both diagnosis and treatment, or surgery-
surgical techniques), whether podcasts will be used
as a common information transfer tool in the future
(strongly disagree, disagree, undecided, agree, or
strongly agree), the usefulness of podcast-supported
education for the professional development of ENT
physicians (strongly disagree, disagree, undecided,
agree, or strongly agree), and whether podcasts are
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more useful than other key information transfer tools
(strongly disagree, disagree, undecided, agree, or
strongly agree) (Appendix 1).

SPS statistical software (SPSS Inc., version
21.0, Chicago, IL, USA) was used for statistical
analysis. Frequency distributions and percentages of
categorical variables are provided. Cronbach's Alpha
value (0.839) and reliability value were calculated
in the part that was evaluated with a Likert scale.
The Chi-square test was used for comparisons
between qualitative variables. Continuity corrected
Chi-square, Fisher exact probability test, Mc Nemar
Bowker test, and likelihood ratio values were used
when appropriate, according to the characteristics
of the data. A value of P<0.05 was considered to be
significant.

RESULTS

There were 112 people who responded to our
questions. Among these participants, 92 (82.1%)
were men, and 20 (17.9%) were women. The age
ranges of the participants were 17 people (15.2%)
from 20-to-29 years of age, 50 people (44.6%)
from 30-to-39, 20 people (17.9%) from 40-to-49, 15
people (13.4%) from 50-to-59, and 10 people (8.9%)

Table 1. Demographic Information

Total
Gender

112

Man= 92 (%82,1)
Women=20 (%17,9)
Term of study

1-5 Years 25 (%22,3)
6-10 Years 35 (%31,3)
11-15 Years 14 (%12,5)
16-20 Years 9 (%38,0)
>21 Years 29 (%25,9)
Age

20-29 Age 17 (%15,2)
30-39 Age 50 (%44,6)
40-49 Age 20 (%17,9)
50-59 Age 15 (%13,4)
>60 Age 10 (%8,9)
Title

Resident 24 (%21,4)
Operator Doctor 53 (%47,3)
Faculty member 12 (%10,7)
Associate professor 10 (%8,9)
Professor 13 (%11,6)
Institution

University Hospital

Training and Research Hospital
Public Hospital

Private Hospital

Private Clinics

36 (%32,1)
32 (%28,6)
14 (%12,5)
23 (%20,5)
7 (%6,3)
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who were more than 60 years old. There were 13
professors (11.6%), 10 associate professors (8.9%),
12 faculty members (10.7%), 53 operator doctors
(47.3%), and 24 residents (14.1%). Among those
within the field of otorhinolaryngology, 25 people
(22.3%) had worked in it for 1-to-5 years, 35 people
(31.3%) for 6-to-10 years, 14 people (12.5%) for 11-
to-15 years, nine people (8%) for 16-to-20 years,
and 29 people (25.9%) had more than 20 years of
experience in otorhinolaryngology. Demographic data
is summarized in Table 1.

When asked "Do you know the podcast," 64
(57.1%) people replied "l do" and 48 (42.9%) reported
that they had never heard of it. With regard to the
question about how many times they had listened to
podcasts in the past month, 33 people answered 1-to-
3 times (29.5%), eight people answered 4-to-7 times
(7.1%), six people answered 8-to-11 times (5.4%),
three people answered (2.7%) over 12 times, and
62 people (55.4%) responded that they had never
listened to podcasts. In response to the question
about whether they had listened to podcasts about
otorhinolaryngology, 23 individuals (20.5%) said that
they had. However, 89 respondents (79.5%) said that
they did not listen to podcasts.

When asked to respond to five true-or-false
statements about their knowledge of podcasts,
61 respondents (54.5%) said that they are easily
accessible, 59 (52.7%) stated that they are repeatable,
65 (58%) said that they are Internet-based, 12 (10.7%)
responded that they are reliable information sources,

Number of Respondents
70

) I
(1]

Easily accessible Repeatabie Inter net-based Reliable information

sources

Paid content

Overview of the podcast

Figure 1. Answers to questions regarding the
features of podcasts
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Table 2. Answers to questions relating to education and the increased usefulness of podcasts in the near future

Strongly agreed Agreed

Undecided Disagreed Strongly disagreed

Q-Is podcast-based
education helpful to
otorhinolaryngologists'
professional development?
Q-Are podcasts more useful
than other literature tools
(books, journals, or online
meetings)?

Q-Will podcasts become a
common tool for information
sharing in the near future?

17 (15.2%)

9 (8%)

21 (18.8%)

65 (58%)

13 (11.6%)

42 (37.5% )

21 (18.8%) 5 (4.5%) 4 (3.6%)

53 (47.3%) 29 (25.9%) 8 (7.1%)

36 (32.1%) 10 (8.9%) 3 (2.7%)

and 12 (10.7%) stated that they include paid content
(Figure 1).

In response to the question about whether
podcast-based education is helpful for the
professional development of otorhinolaryngologists,
65 (58%) respondents agreed, and 21 (18.8%)
respondents were undecided (Table 2). Based on
the otorhinolaryngologists' responses after being
asked whether the "podcast is more useful than other
literature tools (books, journals, online meetings), 53
people (47.3%) said they were undecided, and 29
(25.9%) disagreed (Table 2).

When asked if podcasts will become a common
tool for sharing information in the near future, 37.5%
(n=42) responded that they agreed, and 32.1% (n=36)
were undecided (Table 2).

With regard to how frequently they referred
to literature resources, 48 respondents (42.9%)
answered once a week, and 40 respondents said they
did so (35.7%9) daily (Table 3). In response to the
question about which area of ENT could benefit from
podcasts, 73 people (65.2%) answered that these
would be useful for diagnosis and treatment, and 33
people (29.5%) cited surgery-surgical techniques

(Table 3). For the question regarding how long the
podcast has been used as a medical transmission
tool, 47 people (42%) responded that they had been
using it for 0-to-2 years, and 34 (30.4%) indicated
3-to-5 years (Table 3).

In response to the question about the most
frequently consulted source in otolaryngology before
the pandemic, 45 people (40.2%) said books, 35
people (31.3%) e-books, 25 people (22.3%) journals,
five people (4.5%) online meetings, and two people
(1.8%) cited podcasts (Figure 2). When asked what
resource was most frequently consulted during the
pandemic period, 34 people (30.4%) said online
meetings, 31 people (27.7%) e-books, 26 people
(23.2%) journals, 18 people (16.1%) books, and
three people (2.7%) cited podcasts (Figure 2). There
was a statistically significant difference between the
resources consulted before the pandemic and those
to which people referred during the pandemic using
the Mc Nemar Bowker test (p<0.001).

In response to the question about their beliefs
regarding the most frequently used source of
literature in the near future, 60 people (53.6%)
answered e-books, 20 (17.9%) online meetings, 18

Table 3. Answers to questions about the frequency and the areas of ENT for which medical transmission tools are used

Q-Regarding the Daily Once a week Once a month Once a year
frequency of referral to 40 (35.7%) 48 (42.9%) 21 (18.8%) 3 (2.7%)
literature resources respondents respondents respondents respondents
Q-Concerning which Diagnosis Surgery- Diagnosis Only treatment
areas of ENT could and surgical 30 (26.8%) 10 (8.9%)
benefit from the podcast treatment techniques people people

73 (65.2%) 33 (29.5%)

respondents respondents
Q-About how long the
podcast has been used 0-2 years 3-5 years 6-8 years 8-10 years >10 years
as a medical 47 (42%) 34 (30.4%) 10 (8.9%) 8(7.1%) 13 (11.6%)
transmission tool people people people people people
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Number of respondents

45 (%40,2)

a5
35 (%31,3)

40
35
30
25
20 18 (%16,1)
15
10
5
o

| Resource in otolaryngology

34 (%30,4)

31 (%27,7)

26 (%23,2)
25 (%22,3)

5 (%4,5)

2EaE) 3(%2,7)

Figure 2. The frequency with which literature
sources were consulted before and during the
pandemic

(16.1%) journals, seven (6.7%) books, and seven
(6.7%) podcasts. There was no significant difference
between the age groups with regard to the distribution
of podcast information (p=0.408). In addition, there
was no significant difference between the genders in
terms of podcast awareness (p=0.593).

DISCUSSION

The podcast is an online audio program to which
people listen via subscription. Because of the ease of
use, convenience, and repeatability of podcasts, they
have become an increasingly popular asynchronous
educational method (4). A podcast provides listeners
with a unique opportunity to take part in learning
while they are also engaging in their daily routine
activities (exercise, commuting, etc.), regardless of
the time of day or night or where they are. According
to the literature, this opportunity to learn is frequently
selected by those in areas such as emergency
medicine and internal medicine. Podcasts are also
employed in surgical branches of medicine, such as
orthopedics, obstetrics, and anesthesia (11).

In the past ten years, there has been an increase
in the amount of podcast content that is available
in the field of ENT (8). However, in spite of the
increasing interest in podcasts at the global level, no
study has been found that quantifies the opportunity,
advantages, awareness, and contributions of
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podcasts to continuing education on a national scale.
This is the first study that has been conducted on the
podcast at the national level.

We received 121 responses to our online
questionnaire from otolaryngologists, including 82.1%
(n=92) males and 17.9% (n=20) females. Most of the
participants in our study (59.8%) were aged from
20 and 39. With regard to their titles, the group with
the highest number of responses was the operator
doctors 47.3% (n=53). According to Vanstrum et al.'s
study (7), 73 otolaryngology residents were included
in the study, and their median age was reported as 30
years.

According to study by Riddell that investigated
the use of podcasts by emergency room residents,
65.5% (n=233) of the 352 participants were male, and
33.4% (n=119) were female (12). There were more
male than female participants, as was the case in our
study, which provides the first national data of titles
and age groups.

There were 64 people (57,1%) who were aware of
podcasts, while 48 (42,9%) were not. Another study
that reported on a national scale in the United States
found that 55% of participants, approximately 155
million people, had listened to podcasts at least once
(13). The level of recognition, which is very similar
to that of the literature, is expected to increase over
time.

Although 45% (n=50) had listened to podcasts in
the previous month, 55.4% (n=62) had not listened
to them. In a study of 73 residents in the field of
otolaryngology, 83% reported that they listened to
podcasts at least once a month (7). Another study
conducted on emergency room residents reported that
the majority of them listened to podcasts at least once
a month (88.8%; 316/356) (12). In addition, a study
of 91 ENT residents reported that they listened to
podcasts only 10% of the time that they spent learning
(13). In response to the question about whether they
had listened to podcasts about otolaryngology, 23
people (20.5%) responded in the affirmative, and 89
people (79.5%) responded negatively. Another study
reported that three-quarters of the otolaryngology
residents listened to podcasts regarding their field
(7). Although podcasts are a preferred method of
education at the international level, it has been found
that the degree to which this method is preferred is still
low at the national level. This is similar with regard to
otorhinolaryngologists, among whom the preference
for podcasts on a national scale is low but is higher
globally. This low rate may be due to the absence of
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Turkish podcasts on ENT.

When asked about the validity of podcasts, 12
individuals (10.7%) answered that these are reliable
literature. When podcast content is developed,
information security needs to be taken into
consideration, including reliability, content, and design
evaluation, which is similar to other educational
methods that use peer review. If podcasts can be
standardized, it may be possible for them to become
accredited as continuing medical education in the
near future.

In our study, 72.4 percent of the participants
responded that the podcast has been used as a
medical communication tool for five years. However,
our results show that the podcast is relatively new
in the professional field in Turkey. In addition, since
podcasts are a new method, further research is
needed with regard to their use.

Podcast-supported education is considered by
63.2% (n=82) of the respondents to be a useful tool
for otolaryngologists to maintain and develop their
professional skills. Studies have reported that, when
compared to classical literature sources, podcasts
are effective and adequate methods for supporting
the learning process (14). The results of our study
are, then, consistent with the literature.

According to the results of our survey, 56.3% of the
respondents believed that podcasts will be widely used
to transfer information. In response to the question
about what educational methods will be most common
in the near future, e-books were the most frequently
cited, with 53.6% (n=60), and podcasts were the
least, with 6.3% (n=7). The podcast continues to rank
low among educational methods (7). Many authors
consider that the ability of the podcast to increase
accessibility, the production of Turkish content, and
the provision of high-quality information can add to
and at times replace traditional learning methods.
However, this will depend on podcasts providing the
right information, as well as on professionalism, and
universal accessibility (15).

With regard to the question about the areas
of otorhinolaryngology where podcasts would be
most useful, 73 respondents (65.2%) indicated that
they would contribute to diagnosis and treatment,
and 33 respondents (29.5%) cited surgery-surgical
techniques. The literature contains reports that
listening to podcasts affects clinical practice (7).
However, further studies are needed to determine the
levels of contribution and benefit. Otolaryngologists
have also reported using podcasts to communicate
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with patients (16).

Before the pandemic, 40.2% (n=45) used books
as the first source of literature when learning about
topics in otorhinolaryngology. However, during the
pandemic period the most frequently used literature
source, as cited by with 30.4% (n=45), was the online
meeting. In addition, before the pandemic, 31.3%
(n=35) used electronic books, while 27.7% (n=31) did
so during the pandemic. Before the pandemic, 22.3%
(n=25) of otolaryngologists consulted journals, while
23.2% (n=26) consulted these during the pandemic.
Also, before the pandemic, 1.8% (n=2) listened to
podcasts, but 2.7% (n=3) did so during the pandemic.
There was a statistically significant difference
between the frequency distribution of resources that
were consulted before and during the pandemic
(p<0.001). The coronavirus disease 2019 pandemic
has not only affected our professional activities and
social lives but also the frequencies in the use of
otolaryngology literature. Our study provides the
first data to be reported in the literature. Although
the literature reports that the use of podcasts has
increased with the pandemic (7), it also indicates that
podcasting was not preferred in the pandemic period
on a national scale, in spite of the great opportunity it
offers for unprecedented learning conditions (10).

Our study had a number of limitations. Although
we tried to reach all ENT physicians registered within
the KanalKBB system, access remained restricted. In
addition, the answers were based on statements and
were therefore subject to human error. However, the
study was conducted on the Internet, and the sample
was randomly selected.

CONCLUSION

It has been observed that otolaryngologists
throughout Turkey do not prefer using podcasts
rather than other methods of learning. Even though
the pandemic has affected the frequency with which
otolaryngologists consult literature sources, the
use of podcasts has not changed significantly. It is
hoped that the content presented in this paper will
encourage those in teaching positions at universities,
colleges, and professional associations to produce
ENT podcasts in Turkish.
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Amag: Calismanin amaci pandemi doéneminde cocuk acil servisten cerrahi branslara danigilan hastalarin
klinik 6zelliklerinin ve konsultasyon sirecinin degerlendiriimesi, elde edilen bulgularin pandemi &ncesi verilerle
kiyaslanmasidir.

Hastalar ve Yontem: Arastirma 11.03.2020-11.03.2021 tarihleri arasinda hastanemizin gocuk acil servisinde
yapilmigtir. 0-18 yas grubundaki hastalar geriye dénik olarak cinsiyet, yas, tani, konsiltasyon sonucu, konsiltasyon
yanit siresi agisindan degerlendirildi. Elde edilen bulgular 01.01.2019-31.12.2019 tarihleri arasindaki pandemi
Oncesi verilerle karsilastirildi.

Bulgular: Hastalarin; %42,4'G kadin, %57,6's1 erkektir. Ortalama yas 6,9+4,9 yildir. Hastalarimizin %27,3'Gnin
cerrahi kliniklerden birine yabanci cisim, %22,2'sinin akut karin, %10,6'sinin yabanci cisim aspirasyonu tanisi ile
basvurdugu belirlendi. Hastalarin %38,5'inin gocuk cerrahisi, %33,9'unun kulak burun bogaz ve %11,4'liniin gégius
cerrahisi bélimine konsilte edildigi belirlendi. Ortalama konsiltasyon yanit siiresi 72,2+48,8 dakikaydi. Pandemi
sirasinda acil servise basvuran hastalarin tani dagilimi, konsiltasyon yanitlanma siresi, konsultasyon yapilan
cerrahi bolim dagilimi, konsiltasyon sonuglari, cerrahi bélimlere gére konsultasyon yanit sirelerinin dagilimi
pandemi éncesi doneme gore istatistiksel olarak anlamli bulundu (p<0,05).

Sonug: Calismamizda pandemi déneminde gocuk acil servisine basvuran hasta sayisinin azaldigi, yatis sayisinin
arttigi, travma ve yakin fiziksel temasla iliskili tanilarin azaldigi, epididimoorsit tanilarinin arttig1 saptandi. Bununla
beraber konsultasyon yanitlanma sirelerinin oldukga uzadigi gérilda.

Anahtar Kelimeler: Covid-19, cocuk acil servisi, konsiltasyonlar

Abstract

Aim: The aim of the study was to evaluate the clinical features and consultation process of the patients who
were consulted from the pediatric emergency department to the surgical departments during the pandemic
period, and to compare the findings with the data before the pandemic.

Patients and Methods: The research was conducted between 11.03.2020-11.03.2021 in the pediatric
emergency department of our hospital. The enrolled patients at 0-18 years of age were retrospectively
evaluated in terms of gender, age, diagnosis, consultation result, consultation response time. Our study was
compared with the prepandemic data between 01.01.2019 and 31.12.2019.

Results: Of the patients; 42,4% were female and 57,6% were male. The mean age was 6,9+4,9 years. It
was determined that 27,3% of our patients were consulted to one of the surgical clinics with the diagnosis of
foreign body, 22,2% acute abdomen, 10.6% foreign body aspiration. It was found that 38,5% of the patients
were consulted to the pediatric surgery department, 33,9% to the otolaryngology department and 11,4% to the
thoracic surgery department. The mean consultation response time was 72,2+48,8 minutes. The distribution
of diagnoses, consultation response time, consulted surgical departments, consultation results by age groups,
and distribution of the consultation response times by surgical departments during the pandemic were found
to be statistically significant compared to the pre-pandemic period (p<0,05).

Conclusion: In our study, it was found that the number of patients admitted to the pediatric emergency
department decreased during the pandemic period, the number of hospitalizations increased, the diagnoses
associated with trauma and close physical contact decreased, and the diagnosis of epididymorchitis increased.
In addition consultation response times were observed to be considerably longer.

Key words: Covid-19, pediatric emergency department, consultations

Aciklama: Yazarlarin hicbiri, bu makalede bahsedilen herhangi bir iriin,
aygit veya ilag ile ilgili maddi ¢ikar iliskisine sahip degildir. Arastirma,
herhangi bir dis organizasyon tarafindan desteklenmedi.Yazarlar ¢galismanin
birincil verilerine tam erisim izni vermek ve derginin talep ettigi takdirde
verileri incelemesine izin vermeyi kabul etmektedirler.
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COVID-19, ilk olarak Cin’'in Vuhan kentinde 2019
yili Aralik ayinin sonlarinda solunum yolu semptomlari
(ates, 6ksurik, nefes darligi) gelisen bir grup hastada
yapilan arastirmalar sonucunda tanimlanan bir
virastir. Salgin ilk olarak bu bélgedeki deniz Urlnleri
ve hayvan pazarinda bulunanlarda tespit edilmistir.
Daha sonra insandan insana bulasarak Vuhan basta
olmak Uzere Hubei eyaletindeki diger sehirlere ve
Cin Halk Cumhuriyeti'nin diger eyaletlerine ve diger
ulkelere yayilmistir. Ulkemizde ilk vaka 11 Mart 2020
tarihinde goéralmustur (1,2).

Konslltasyon tanim olarak hekimin hastasinin
farkli uzmanhk alanlarinin degerlendirmesine ve
uygulamalarina ihtiya¢g olduguna karar vermesi
durumunda baska bir uzmanlk dalindan meslektasina
danismasidir (3). Cocuk acil servisleri (CAS) ¢ok
blylk bir hasta grubuna hizmet vermektedir. Acil
servislere basvurularin yaklasik tgte birini cocuklar
olusturmaktadir (4). Genis bir hasta grubuna
hizmet veren CAS’larin is yukindn buyudk kismini
konsiiltasyonlar olusturmaktadir.

Bizim c¢alismada pandemi déneminde
CAS’tan cerrahi branglara danisilan hastalarin
klinik  ozelliklerinin  ve konsultasyon surecinin
degerlendiriimesi, elde edilen bulgularin pandemi
oncesi verilerle kiyaslanmasi amacglanmistir.

Selcuk Med J 2022;38(3): 121-127

HASTALAR VE YONTEM

Calismamizda 2021/2035 sayih etik kurul izni
ile, hastanemizin CAS’a 11.03.2020-11.03.2021
tarihleri arasinda basvuran, 0 ile 18 yas arasindaki
hastalarin cinsiyet, yas, tani, konsiltasyon sonucu ve
cevaplanma sureleri incelenmistir. Pandemi dénemi
verileriotomasyon sistemi kayitlarindan elde edilmistir.
Pandemi &ncesi veriler ise Universitemizde 2020
yilinda yapilan biruzmanlk tezinden elde edilmistir (5).
Calismamizda elde edilen veriler degerlendirilirken
SPSS (Statistical Package for Social Sciences) 18.0
programi kullanildi. Tanimlayici analizlerde frekans
verileri sayi (n) ve yuzde (%) olarak, sayisal veriler
ise ortalama % standart sapma, minimum-maksimum
kullanilarak gésterildi. Kategorik veriler Ki-kare (x?) ve
Fisher’'in kesin ki-kare testleri ile karsilastirildi. Tim
istatistik analizlerde anlamlihk duzeyi p<0.05 olarak
kabul edildi.

BULGULAR

COVID-19 pandemi déneminde hastanemizin
CAS’'Ina basvuran ve cerrahi kliniklerden birine
konslilte edilen 879 hasta calismaya dahil edildi.
Calismaya alinan hastalarin  506’si  (%57,56)
erkek, 373’0 (%42,44) kizdi. Tum hastalarin yas
ortalamasi 6,88+4,85 yil olarak bulundu. Pandemi
Oncesi donemde ise 1212 hasta izlendi. Hastalarin

Tablo 1. COVID-19 Oncesi ve COVID-19 Déneminde Bagvuran Hastalarin Tanilarinin Dagilimi

COVID-19 dncesi COVID-19 dénemi X P
n (%) n (%)

Yabanci cisim 277 (22,9) 240 (27,3)
Akut karin 222 (18,3) 195 (22,2)
Yabanci cisim aspirasyonu 127 (10,5) 93 (10,6)
Kulak burun bogaz acilleri 60 (5,0) 70 (8,0)
Kirmizi g6z 197 (16,3) 49 (5,6)
Hidrosefali- Sant bozuklugu 39 (3,2) 46 (5,2)
Koroziv madde igimi 85 (7,0) 44 (5,0)
Testis torsiyonu ve epididimoorsit 4 (0,3) 37 (4,2)
Prepisyum hastaliklari 3 (0,2) 23 (2,6) 75,63 0,001
Septik artrit 40 (3,3) 21 (2,4)
Epistaksis 31 (2,6) 17 (1,9)
Periferik fasiyal paralizi 14 (1,2) 9 (1,0)
Apse 10 (0,8) 7 (0,8)
Rektal prolapsus - 5 (0,6)
Pelvik inflamatuar hastalik 5(0,4) 5 (0,6)
Pndmotoraks ve pnédmomediastinum 4 (0,3) 4 (0,5)
Reaktif artrit 16 (1,3) 3 (0,3)
Gozln kimyasal yaniklari 40 (3,3) 3 (0,3)
Nefrolitiyazis 7 (0,6) 3 (0,3)
Sunnet 2 (0,2) 2 (0,2)
Derin ven trombozu 4 (0,3) 1(0,1)
Kolelitiyazis - 1(0,1)
Beyin timori 4 (0,3) 1(0,1)
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Covid-19 pandemisinde ¢ocuk acil

Tablo 2. COVID-19 Oncesi ve COVID-19 Déneminde Basvuran Hastalarin Konsiilte Edildigi Cerrahi Bélimlerin Dagilimi

COVID-19 oncesi COVID-19 dénemi X2 P
n (%) n (%)

Beyin ve sinir cerrahi konsiiltasyonu 43 (3,5) 46 (5,2)
Cocuk cerrahisi konsiltasyonu 307 (25,3) 338 (38,5)
Gogus cerrahi konsiltasyonu 131 (10,8) 100 (11,4)
Go6z hastaliklari konsiltasyonu 258 (21,3) 56 (6,4)
Kadin hastaliklari konsiltasyonu 5(0,4) 3(0,3)
Kalp ve damar cerrahi konstltasyonu 4 (0,3) 1(0,1)
Kulak burun bogaz konsultasyonu 382 (31,5) 298 (33,9) 113,61 0,001
Ortopedi konsiltasyonu 56 (4,6) 23 (2,6)
Plastik cerrahi konsiltasyonu 12 (1,0) 3(0,3)
Uroloji konsiiltasyonu 14 (1,2) 11 (1,3)
%43,48’i kiz, %56,52’si erkekti ve yas ortalamasi 7 Oncesi donemde g6z hastaliklari konsultasyon

yildi. Her iki ddnemde de CAS’tan cerrahi boliumlere
konsllte edilen hastalarin aldigr ilk iki siradaki
taninin yabanci cisim ve akut karin oldugu belirlendi.
COVID-19 o6ncesi doénemde basvuran hastalarin
%16,3'U kirmizi goz ile cerrahi bélimlere konsiilte
edilirken COVID-19 doneminde sadece %5,6’sinin
kirmizi gdéz nedeni ile cerrahi bdlumlere konsulte
edildigi goéruldi. COVID-19 oOncesi donemde testis
torsiyonu ve epididimoorsit tanisi alan hasta orani
%0,3 iken COVID-19 déneminde testis torsiyonu ve
epididimoorsit tanisi alan hasta orani %4,2 olarak
tespit edildi. Hasta tanilann COVID-19 &ncesi ve
COVID-19 ddéneminde karsilastirlldiginda istatistiksel
olarak anlamli fark tespit edildi (p=0,001). COVID-19
doéneminde yabanci cisim, akut karin, kulak burun
bogaz acilleri, hidrosefali-sant bozuklugu tanilari ile
basvurular COVID-19 o6ncesi déneme godre daha
yuksek iken; kirmizi g6z, koroziv madde igimi,
epistaksis, periferik fasiyal paralizi, septik artrit
tanilari ile basvurular COVID-19 o6ncesi ddéneme
gore daha dusuk olarak bulundu (Tablo 1). CAS’a
COVID-19 6ncesi ve COVID-19 déneminde basvuran
hastalarin  konsulte edildigi cerrahi bdlimlerin
dagilimi incelendi. COVID-19 6ncesi donemde gocuk
cerrahi konsultasyon orani %25,3 iken COVID-19
doneminde %38,5 oldugu saptandi. COVID-19

orani %?21,3 olarak, COVID-19 doneminde %6,4
olarak tespit edildi. Hastalarin konsilte edildikleri
cerrahi branslar COVID-19 oOncesi ve COVID-19
doneminde Kkarsilastinldiginda istatistiksel olarak
anlaml fark tespit edildi (p=0,001). Bu fark COVID-19
doneminde g6z hastaliklarina konslilte edilen hasta
sayisinin COVID-19 dncesi ddneme goére daha disuk
olmasindan kaynaklanmaktaydi (Tablo 2). CAS’a
bélimine COVID-19 6ncesive COVID-19 déneminde
basvuran hastalarin  konsultasyon istemlerinin
cevaplanma sdreleri incelendi. COVID-19 &ncesi
dénemde 61 dakika ve Uzerinde konsultasyona
cevap verilme orani %29,3 iken, COVID-19
déneminde bu oranin %48,5’e yukseldigi goruldu.
Diger konslultasyon cevaplanma sirelerinin oranlari
COVID-19 odncesi déneme goére disuk bulundu.
Hastalarin konsllte edildikleri cerrahi bransglar
tarafindan konsultasyonlarinin cevaplanma sureleri
karsilastirildiginda istatistiksel olarak anlamli fark
tespit edildi (p=0,001). Bu fark COVID-19 déneminde
daha fazla hastanin konsultasyonunun 61 dakika ve
Uzerinde yanitlanmasindan kaynaklanmaktaydi (Tablo
3). Pandemi 6ncesi ve pandemi déneminde basvuran
hastalarin cerrahi bolumler tarafindan konsultasyon
sonuglari degerlendirildi. COVID-19 dncesi donemde
servis yatisl yapilan hasta orani %13,5 iken pandemi

Tablo 3. COVID-19 Oncesi ve COVID-19 Déneminde Basvuran Hastalarin Konsiiltasyon Istemlerinin Cevaplanma Siirelerinin

Dagilimi

COVID-19 6ncesi COVID-19 dénemi xz P

n (%) n (%)

0-15 dakika 214 (17,7) 77 (8,8)
16-30 dakika 247 (20,4) 129 (14,7)
31-45 dakika 213 (17,6) 139 (15,8) 94,56 0,001
46-60 dakika 183 (15,1) 105 (11,9)
61 dakika ve Uzeri 355 (29,3) 429 (48,8)
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Tablo 4. COVID-19 Oncesi ve COVID-19 Déneminde Basvuran Hastalarin Konsiiltasyon Sonuglarinin Dagilimi

COVID-19 6ncesi COVID-19 dénemi X p
n (%) n (%)

Servis yatisi yapilan 164 (13,5) 205 (23,3)
Medikal tedavi verilen 406 (33,5) 202 (23)
Sevk edilen 47 (3,9) 4 (0,5)
Tedaviyi kabul etmeyen 100 (8,3) 83 (9,4)
Yatis yapilmadan ayakta girisimsel islem 178 (14,7) 128 (14,6) 74,22 0,001
Klinik izlem 311 (25,7) 253 (28,8)
Opere edilen merkeze yénlendirme 6 (0,5) 4 (0,5)
Toplam 1212 (100,0) 879 (100,0)

déneminde bu oranin %23,3’e yukseldigi bulundu.

COVID-19 o6ncesi donemde medikal tedavi verilen
hastaorani%33,5ikenCOVID-19d6nemindebuoranin
%23,0’a dugtigu belirlendi. Hastalarin konsultasyon
sonuclari COVID-19 dncesi ve COVID-19 déneminde
karsilastirildiginda istatistiksel olarak anlamh fark
tespit edildi (p=0,001). Bu fark pandemi déneminde
servis yatisi yapilan hasta sayisinin pandemi éncesine
gore daha yuksek bulunmasindan kaynaklanmaktaydi
(Tablo 4). COVID-19 6ncesi ve COVID-19 déneminde
basvuran hastalarin aldiklar tanilar cinsiyetlerine
gbre degerlendirildi. Her iki cinsiyette hem pandemi
oncesinde hemde pandemideilk iki siradaki hastaliklar
ayni bulundu. COVID-19 6ncesi donemde erkeklerde

testis torsiyonu, epididimoorsit orani %0,6 iken
COVID-19 doéneminde bu oranin %7,3’e yukseldigi
goruldu. COVID-19 6ncesi donemde g6zin kimyasal
yaniklarinin gorilme oraninin her iki cinsiyette de
COVID-19 doneminde azaldigi belirlendi. COVID-19
Oncesi ve COVID-19 dénemindeki acil bagvurularinin
cinsiyete goére dagilimi anlamli derecede farkh
bulundu (p=0,001). Bu fark kirmizi g6z ile bagvuran
kiz ve erkek cinsiyetinin COVID-19 doneminde
daha dusik olmasindan kaynaklanmaktaydi (Tablo
5). CAS’a basvuran hastalarin yas gruplarina goére
aldiklari tanilarin dagilimi incelendi. Yas gruplarina
gbre acile basvuru tanilari arasinda istatistiksel
olarak anlaml bir fark tespit edildi (p=0,001). 0-5 yas

Tablo 5. COVID-19 Oncesi ve COVID-19 Déneminde Basvuran Hastalarin Cinsiyete Gére Tanilarinin Dagilimi

COVID-19 éncesi COVID-19 dénemi X p

Kiz Erkek Kiz Erkek

n (%) n (%) n (%) n (%)
Kirmizi goéz 85 (16,10) 112 (16,4) 25 (6,7) 24 (4,7)
Prepisyum hastaliklari - 3(0,4) - 23 (4,5)
Yabanci cisim 117 (22,2) 160 (23,3) 116 (31,1) 124 (24,5)
Kolelitiyazis - - - 1(0,2)
Yabanci cisim aspirasyonu 61 (11,6) 66 (9,6) 34 (9,1) 59 (11,7)
Nefrolitiyazis - 7 (1,0) 1(0,3) 2 (0,4)
Akut karin 102 (19,3) 120 (17,5) 90 (24,1) 105 (20,8)
Kulak burun bogaz acilleri 26 (4,9) 34 (5,0) 31 (8,3) 39 (7,7)
Pnomotoraks ve pndmomediastinum - 4 (0,6) 2 (0,5) 2(0,4) 85,65 0,001
Testis torsiyonu ve epididimoorsit - 4 (0,6) - 37 (7,3)
Koroziv madde igimi 37 (7,0) 48 (7,0) 14 (3,8) 30 (5,9)
Hidrosefali- sant bozuklugu 12 (2,2) 27 (3,9) 23 (6,2) 23 (4,5)
Epistaksis 15 (2,8) 16 (2,3) 9(2,4) 8 (1,6)
Periferikfasiyal paralizi 8 (1,5) 6 (0,9) 3 (0,8) 6 (1,2)
Rektal prolapsus - - 4 (1,1) 1(0,2)
Septik artrit 16 (3,0) 24 (3,5) 10 (2,7) 11 (2,2)
Reaktif artrit 4 (0,8) 12 (1,8) 1(0,3) 2 (0,4)
Gozin kimyasal yaniklari 27 (5,8) 34 (4,9) 1(0,3) 2 (0,4)
Apse 6 (1,1) 4 (0,6) 4 (1,1) 3 (0,6)
Pelvik inflamatuar hastalik 5(0,9) - 5(1,3) -
Derin ven trombozu 2(0,4) 2 (0,3) - 1(0,2)
Sinnet - 2 (0,3) - 2(0,4)
Beyin timoru 2 (0,4) 2 (0,3) 1(0,2)
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Tablo 6. Yas Gruplarina Gére Hasta Tanilarinin Dagilimi

Covid-19 pandemisinde ¢ocuk acil

0-5 yas 6-10 yas 11 yas ve lizeri XZ p

n (%) n (%) n (%)
Kirmizi géz 20 (4,4) 17 (9,0) 12 (5,2)
Prepisyum hastaliklari 15 (3,3) 6 (3,2) 2 (0,9)
Yabanci cisim 182 (39,7) 39 (20,7) 19 (8,2)
Kolelitiyazis - - 1(0,4)
Yabanci cisim aspirasyonu 76 (16,6) 14 (7,4) 3(1,3)
Nefrolitiyazis 1(0,2) 1(0,5) 1(0,4)
Akut karin 38 (8,3) 45 (23,9) 112 (48,1)
Kulak burun bogaz acilleri 24 (5,2) 27 (14,4) 19 (8,2)
Pnomotoraks ve pndmomediastinum - - 4 (1,7)
Testis torsiyonu ve epididimoorsit 7 (1,5) 10 (5,3) 20 (8,6)
Koroziv madde igimi 40 (8,7) 2(1,1) 2 (0,9)
Hidrosefali-sant bozuklugu 35 (7,6) 6 (3,2) 5(2,1) 210,09 0,001
Epistaksis 3 (0,7) 4 (2,1) 10 (4,3)
Periferik fasiyal paralizi 1(0,2) 4 (2,1) 4 (1,7)
Rektal prolapsus 4 (0,9) 1(0,5) -
Septik artrit 4 (0,9) 7 (3,7) 10 (4,3)
Reaktif artrit - 2(1,1) 1(0,4)
Goziun kimyasal yaniklari 3 (0,7) - -
Apse 2 (0,4) 3 (1,6) 2 (0,9)
Pelvik inflamatuar hastalik - - 5(2,1)
Derin ven trombozu 1(0,2) - -
Sinnet 2(0,4) - -
Beyin timori - - 1(0,4)

grubunda en sik tani %39,7 ile yabanci cisim, 6-10
yas grubundaki en sik tani %23,9 ile akut karin, 11
yas ve Uzeri grubundaki en sik tani %48,1 ile akut
karin olarak tespit edildi (Tablo 6).

TARTISMA

Acil servisler is yukdnun ve hasta bagvurusunun
cok fazla oldugu birimlerdir. Bu nedenle isleyis hizli
ve etkin olmalidir. Konstultasyonlar bu igleyisin dnemli
bir pargasini olusturur. Klinigimizde COVID-19
oncesi CAS’lara basvuran hastalarin cerrahi
konstltasyonlarinin degerlendirildigi bir tez calismasi
yurGtdlmastar.  Calhsmamizda  benzer  sekilde
CAS’lardaki igleyis degerlendiriimis olup pandemi
surecinde konsultasyon yanitlanma sdrelerinin
oldukca arttig1 gérulmasgtar.

Galismamizda hastalarin yas gruplarinin dagilimi
degerlendirildiginde 458 hasta (%52,10) 0-5 yas
grubunda, 188 hasta (%21,38) 6-10 yas grubunda,
233 hasta ise (%26,50) 11 yas ve Uzerindeydi.
Bununla beraber CAS'a COVID-19 oéncesi ve
sonrasinda basvuran ve cerrahi bélimlere konsilte
edilen hastalarin cinsiyetlerine gore yas gruplarinin
dagiliminin  benzer oranlarda oldugu goéraldu.
Klinigimizde 2018 yilinda yapilan bir calismada
da hastanemiz CAS’lna basvuran hastalarin
cogunlugunun erkek ve 5 yas altinda oldugu
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gorulmustiur (6). Calismamizda dikkat c¢eken bir
diger husus ise pandemi déneminde dncesine goére
acil bagvurular ve istenen cerrahi konsultasyonlarin
sayisinda azalma olmasidir. Bu durum sokaga
cilkma yasaklari ve zorunlu kalinmadik¢ca hastane
basvurularinin ertelenmesi gibi sebeplere baglanabilir.
Literatir incelendiginde pandemi déneminde diger
Ulkelerde yapilan galismalarda da hastanelerin acil
servislerine basvurularin azaldigi goéralmastar (7).
Ulkemizde yapilan bir calismada da benzer sekilde
pandemi déneminde acil servise bagvuru sayisinin
azaldigi ve servise yatig oraninin arttigi bulunmustur
(8).

CGocuklarda en sik aspire edilen yabanci cisimlerin
boncuk, digme, kilgik gibi gida artiklari, kuruyemis
pargalari, oyuncaklar, su maymuncugu adi verilen ve
su aldikga sisip solunum yolunu tikayabilen objeler
oldugu gorulmektedir. Solunum yolu tikanikliklari
derecesine gbre hayati dneme sahip olabilmektedir
ve ivedilikle mudahale edilmesi gereken acillerdir.
Vakalarin acil trakeotomi ihtiyaci olabildiginden
solunum isi dikkatlice degerlendiriimelidir. 2017
yiinda dlkemizde yapilan bir calismada yabanci
cisim aspirasyonlarinin %80’inin 3 yasindan kiguk
hastalarda meydana geldigi goérilmustir (9). Benzer
sekilde calismamizda yabanci cisim aspirasyonu
tanisi konulan hastalarin %75,83’0 5 yasindan kiguk
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oldugu bulundu.

Literatire baktigimizda 2011 yilinda yaptig
bir calismada hastanelerin acil servisinden g6z
hastaliklari klinigine danisilan hastalarin en sik
aldigr ilk iki taninin sirasiyla okuler travma ve
konjonktivitler oldugu gérulmustur (10). Bizim
calismamizda COVID-19 d&ncesinde basvuran
hastalarin %16,3'0 kirmizi géz 6n tanisiyla goz
hastaliklari bélumune konsulte edilirken COVID-19
déneminde sadece %5,6’sinin kirmizi géz nedeni
ile konsllte edildigi gérulmustir. Her iki cinsiyette
de gbz konsiiltasyonlarinda ve kirmizi géz tanisinda
azalma vardir. Aradaki bu fark pandemi déneminde
viral ve bakteriyel konjonktivitlerdeki bulas oraninin
azalmasina baglanabilir. Yine okullarin kapali olmasi
ve sokaga c¢ikma yasaklari da ¢ocuklari travma gibi
gbzde selllitlere yol acabilen ¢evresel sebeplerden
ve Ozellikle adenovirls bulaslarindan korumus oldugu
sonucuna ulagilabilir. Bu dusincemizi destekleyen
diger bulgularimiz ise pandemide epistaksis,
septik artrit, periferik fasiyal paralizi gibi travma ile
iliskilendirilebilecek tanilarda da azalma olmasidir.
Pandemi dncesinde testis torsiyonu ve epididimoorsit
tanisi alan hasta orani %0,3 iken bizim ¢alismamizda
%4,2 olarak tespit edildi. Ulkemizde vyapilan bir
¢alismada COVID-19 ile testikiler agri, epididimit ve
orsit arasindaki iliski degerlendirildiinde COVID-19
ile iligkili testis agrisina beklenenden daha sik
rastlaniimig, ancak bu konudakesin birkaniya ulasmak
icin COVID-19’un genitouriner sistemden izole edildigi
ileri cahigmalara gerek oldugu vurgulanmigtir (11).
Bununla beraber pediatrik hastalarda testis torsiyonu
ve epididimit, orsit ile COVID-19 arasindaki iliskiyi
ispatlayacak genis kapsamli c¢alismalara ihtiyag
vardir.

CAS’a COVID-19 éncesi ve sonrasinda basvuran
hastalarin  konsulte edildigi cerrahi bdlumlerin
dagilimina bakildiginda COVID-19 déneminde ¢ocuk
cerrahisinden istenen konsultasyon oraninin arttigu,
g6z hastaliklari konsultasyonunun ise istatistiksel
olarak anlamh derecede azaldidi goéruldu. Pandemi
doneminde saghk  kuruluslarina  basvurularin
miamkin oldukca ertelenmeye cgalisiimasi ve klinik
durumun giderek agirlasmasi ¢ocuk cerrahisi
konstltasyonlarinin ~ blyltk  kismini  olusturan
akut karin gibi tanilarin artmasina sebep olmus
gbrinmektedir. Servis yatislarinin artmis olmasi
da benzer bakis acisiyla agiklanabilir. Daha énce
bahsedildigi gibi pandemi dénemindeki sokaga ¢ikma
yasaklari ve temas oraninin azalmasi gz hastaliklar
konstltasyonunda bu anlamli farka sebep olmus
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gbrinmektedir. Yine benzer dislince ile ortopedi
konsultasyonlarinin da azaldigi goérulmektedir.

Konsultasyon sureleri incelendiginde COVID-19
Oncesi donemde 61 dakika ve Uzerinde konsultasyona
cevap verilme orani %29,3 iken, pandemide bu oranin
%48,5e yukseldigi goéruldi. Diger konstltasyon
cevaplanma surelerinin oranlari COVID-19
doneminde &ncesine gdre diuslk bulundu. Bazi
durumlarda sOzel olarak konsulte edilen hastalarin
konsultasyon cevaplarinin sisteme yazilmasi bir sure
gecikebilmektedir. Ozellikle pandemi ddneminde
artmis is yUku, cerrahi servislerin bir kisminin pandemi
servisi haline getirilmesi, ilgili branslardaki hekimlerin
birkismininpandemiservislerinde goérevlendiriimesiyle
olusan personel eksikligi bu uzamis konsultasyon
cevaplanma surelerine sebep olabilir.  Uzun
konsitltasyon yanitlanma surelerinin tedavi basarisi,
erken tani ve hasta maliyetlerini olumsuz etkileyecegi
aciktir.  Konsiltasyon  cevaplanma  slresinin
kisaltiimasi igin bazi saglk kuruluglarinda kisa mesaj
uygulamasi kullaniimaktadir. Bu uygulamayi kullanan
hastanelerden birinde yapilan ¢alismada hem cerrahi
hem de dahili birimlerde konsulltasyon cevaplanma
surelerinin kisaldigr gérulmustur (12).

Calismamizda CAS’tan cerrahi konsiltasyon
istenen hastalarin %5’ini koroziv madde i¢en hastalar
olusturmaktadir. Evlerde uygun sekilde muhafaza
edilmeyen temizlik malzemeleri, deterjanlar, asidik
veya bazik muhteviyatta ve sindirim sistemine ciddi
hasar verebilecek kimyasal maddeler buyuk risk
olusturmaktadir. Kligik yastaki hastalarin meraki ve
cevreyi kesfetme arzusu en buyuk risk faktérleri olarak
go6rilmektedir. Erkek c¢ocuklarinin daha hareketli
olmasi da bu taninin bariz bir sekilde erkek hastalara
daha ¢ok koyulmasina sebep olmaktadir. 2006 yilinda
Ulkemizde yapilan ¢alismada koroziv madde icen 102
hasta degerlendiriimis ve hastalarin 67’sinin erkek
ve yas ortalamasinin 5,5 oldugu gorulmustar (13).
Bizim ¢alismamizda da benzer sekilde hastalarimizin
%68’i erkek ve %901 5 yas altindaydi. En dénemli
engellenebilir  6lim nedenlerinin  basinda gelen
yabanci cisim aspirasyonu ve koroziv madde igimi
vakalarinin azaltilabilmesi icin ¢ocuklara gtvenli bir
cevre olusturulmasi dnem arz etmektedir. Cocuklarin
yasam alanlarinda, o6zellikle evlerde guvenlik igin
gerekli duzenlemeler yapilmali, lGzum halinde uygun
glvenlik araclari kullanilmahdir. Ayrica egitimciler
ve saglik profesyonelleri tarafindan cocuklara
ve ebeveynlere yaralanma-korunma programlari
cercevesinde duzenli egitimler verilmelidir.

Yas gruplarina goére hastalarin aldiklari tanilar
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degerlendirildiginde her U¢ yas grubunda ilk
siralardaki tanilarin 0-5 yas arasinda yabanci cisim
ve diger iki yas grubunda akut karin oldugu goruldu.
COVID-19 o6ncesi donemde de bu durum ayniydi.
Klinigimizde 2017 yilinda yaptigimiz caligmamizda da
yabanci cisim aspirasyonu tanisi konulan hastalarin
%90,5’inin 5 yas altinda oldugu goruldu (14). Bu yas
grubunda cevreyi kesif ve merak duygusu sonuglari
agir olabilecek yabanci cisim aspirasyonlarina neden
olabilmektedir. Bu konuda sosyal mecralarda ailelere
bilgi verilmeli ve Hemlich manevrasi gibi hayat
kurtarici uygulamalardan bahsedilmelidir.

Sonug olarak COVID-19 pandemisi déneminde
cerrahi branglardaki hekim sayisinin yetersizligi ve
acillerde artan is yUku gibi nedenler konsiltasyon
yanitlama sdrelerinin uzamasina yol agmistir. Acil
servislere basvurularin azalmasina ragmen servis
yatis oranlari da artmigtir. Bu baglamda kesintisiz
saglik hizmeti veren acil servislerde ve ilgili cerrahi
birimlerde yeterli sayida hekim bulundurulmali,
konstiltasyon isleyisini kolaylastiracak ekipman ve
uygulamalar saglanmalidir.

Cikar Catismasi: Calismada herhangi bir ¢ikar ¢atismasi yoktur.

Finansal Cikar Gatismasi: Calismada herhangi bir finansal ¢ikar
catismasi yoktur.
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Amagc: Morfin, kronik agri tedavisinde tercih edilen opioidlerdendir. Tekrarlayan kullanimi bagimliliga
neden olabilir. Opioid bagimliliginin kalp kontraksiyonuna olan etkilerini arastirmak amaciyla deneysel
morfin bagimliligi/yoksunlugu olusturulan siganlarda miyokardiyal kontraktilite/histolojik degisiklikler
arastirildi.

Gerecgler ve Yontem: Resmi olarak 28.05.2021’de tamamlanan c¢alismada kullanilan 32 yetiskin erkek
Wistar albino sigan, Kontrol(C), Morfin(M), Morfin+Nalokson(MN) gruplarina ayrildi. GrupC’ye 10mg/kg
%0,9 NaCl, GrupM'ye 10mg/kg morfin 7 giin subkutan uygulandi. Son morfin uygulamasindan sonra C-M
gruplarina 3mg/kg NaCl, GrupMN’ye 3mg/kg nalokson intraperitoneal verildi. 30dk morfin yoksunlugu
belirtileri puanlandi. 3-4mm atriyum seritleri izole organ banyosu haznelerine asildi. 2g gerimle adrenalin
kaynakli kasilmalar(0,001M) gézlemlendi. Gerim degisiklikleri kaydedildi. Istatistiksel analizde SAS
University Edition 9.4 programi kullanildi.

Bulgular: MN grubunda morfin yoksunlugu davranislari gézlendi. GrupM-MN’de adrenalin &ncesi
gerim degerleri GrupC’ye goére daha ylksekti. Adrenalin kaynakli verilerden 15 dakika Oncesi/sonrasi
kasilmadaki en biylk artis GrupC’de tesbit edildi.

Sonug: Morfin bagimlhiligi-yoksunlugu, sigcanlarda inotropik/kronotropik etkilerde degisiklige neden
olmadi. Mast hicrelerinde histolojik farklilik gézlenmedi. Calisma morfin bagimlilarinda, sistem analizi
acgisindan kalp igin olumlu bir kaynak olusturabilir.

Anahtar Kelimeler: izole organ banyosu, sigan, miyokardiyal kasilma, morfin bagimliligi, morfin gekilmesi

Abstract

Aim: Morphine is one of the most preferred opioids in treatment of chronic pain. Recurrent use can
cause addiction. There is no consensus on cardiovascular system treatment/side effects of opioids. In
order to investigate effects of opioid addiction on heart, myocardial contractility/histological changes were
investigated in rats via experimental morphine addiction/withdrawal.

Materials and Methods: 32 adult male Wistar albino rats used for study, which was officially completed
on 28-05-2021, were divided into Control(C), Morphine(M), Morphine+Naloxone(MN) groups randomly. In
GroupC 10mg/kg 0.9% NaCl solution, in GroupM-MN 10mg/kg morphine were administered subcutaneously
for 7 days. After the last administration of morphine, 3mg/kg NaCl was given to GroupC-M, 3mg/kg naloxone
was given to GroupMN intraperitoneally. Signs of morphine withdrawal were observed for 30 minutes
and scored. 3-4mm strips of atria were hung in isolated organ bath chambers. Tension was adjusted to
2g. Adrenaline-induced contractions (0.001M) were observed. Changes in tension were recorded. SAS
University Edition 9.4 program was used for statistical analysis.

Results: Morphine withdrawal behaviours were observed in GroupMN. There was no statistically
significant difference between atrial contractility tension values of GroupC-M-MN(p>0.05). Pre-adrenaline
tension values were higher in GroupM-MN than in GroupC. But the greatest contraction increase between
15minutes before/after adrenaline-induced data was in GroupC.

Conclusion: Morphine addiction/withdrawal didn’t cause inotropic/chronotropic changes. No histological
differences were observed in mast cells. These results may constitute a positive resource for the heart for
systems analysis in morphine addicts.

Key words: Isolated organ bath;rat, myocardial contractility, morphine addiction, morphine withdrawal.
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INTRODUCTION

Morphine is a powerful analgesic and a natural
opioid. Opium (poppy) plant is the dried form of the
juice obtained by drawing the fresh fruit capsule (13).
Morphine, which is a Mu receptor agonist, is one of
the most preferred opioids in the treatment of chronic
pain. When used repeatedly, they can cause addiction
(9). Naloxone is an opioid antagonist used to reverse
the effects of opioid overdose. It causes withdrawal
syndrome (5).

Specific receptors to which opioids bind in the
central nervous system are also found in many
organs including cardiovascular tissue. The heart
controlled by the autonomic nervous system has
a cardiac nervous system composed of cardiac
ganglia, sensory afferents, pre- and postganglionic
parasympathetic and postganglionic sympathetic
efferents. It has been observed in rats that p, K, &
receptors are expressed as mRNA and converted into
specific receptor proteins on different components of
the cardiac nervous system (28).

Morphine is used for pain relief during postoperative
cardiac surgery and myocardial ischemia. Due to
the high affinity for mu receptors, stimulation of mu
opioid receptors is responsible for respiratory and
cardiovascular side effects (7). The mechanism of
opioids in the pathogenesis of cardiovascular disease
is unclear. It is said that long-term opioid intake
causes cardiovascular risk. Studies have found a
relationship between cardiovascular death, MI, and
opioid use. In recent studies, when prescription opioid
use and non-steroidal anti-inflammatory drugs were
compared, it was stated that the risk of coronary artery
revascularization and Ml risk increased, and cardiac
death was higher in those treated with opioids. After
MI, opioids affect myocardial conduction, reperfusion,
and contractility (2).

Morphine and its analogues decrease sympathetic
activityandincrease parasympatheticactivity. ltcauses
hypotension and cardiac arrhythmias by histamine
release from mast cells. In addition, morphine causes
peripheral vasodilation and orthostatic hypotension.
With naloxone deprivation, heart rate and systolic
pressure increased with a decrease in cardiac vagal
tone (14). The riskiest cardiac side effect of opioids is
prolongation of the QT interval, as it causes Torsades
de Pointes (a specific type of ventricular tachycardia),
which can result in sudden death (2).

The effects of opioids vary according to the
duration of use. acute and chronic opioid use does
not have the same cardiac effect (4). Morphine was
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frequently preferred in the treatment of heart failure
and heart attack in the previous periods. It is said that
this improves myocardial function by relieving pain,
decreasing respiratory rate, effective in anxiety, and
dilating venous vessels. Also, long-term use of opioids
is arisk factor for acute myocardial infarction. Because
of its pain-relieving properties, it hides the symptoms,
leads to the progression of the lesion and causes
the development of coronary atherosclerosis (17).
Although there are few studies on chronic activation
of these receptors, it has been reported that chronic
morphine use has cardioprotective effects. Morphine
has been shown to have a cardioprotective role with
delta-1 opioid receptor agonists. Recent studies have
shown that other opioids such as morphine can exert
a protective effect in ischemia induced heart (26).
By administering intrathecal morphine to rats with
ischemia-reperfusion damage, infarction decreased
as a result of activation of central opioid receptors,
resulting in cardioprotective effects (35).

While there are many studies on addiction and
tolerance in the central nervous system, there are not
enough studies yet on the effects of opioid addiction
on cardiac functions. Data regarding the cardiac side
effects of chronic opioid administration are currently
limited. The aim of the present study is to examine
the chronotropic, inotropic effects and myocardial
histology in rats with a morphine dependence and
withdrawal model.

MATERIALS AND METHODS
Ethics Statement

The protocols of animal experiments were
approved by the Local Ethics Committee of Application
and Research Center of Experimental Medicine,
Necmettin Erbakan Universty No. 2020-006, on
16.01.2020.

In this study, 32 adult (300-350gr), male Wistar
albino rats were randomly divided into 3 different
groups. The care and feeding of the rats were done
at Experimental Medicine Application and Research
Center. They were housed in plastic cages where they
could move freely with food and water containers,
their food and water were given as ad-libitum. The
animals were stored at room temperature 22 + 1°C for
12 hours light/dark period under standard laboratory
conditions.

Creation and evaluation of morphine addiction

Control group (Group C, n=10): 10mg/kg
saline solution (0.9% NaCl solution) was injected
subcutaneously once a day for 7 days. On the 7th day
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at 08:00, 2 hours after the last saline administration
a single dose of 3 mg/kg saline was administered
intraperitoneally, and the behavior of the animals was
observed.

Morphine group (Group M, n=11): 10mg/kg of
morphine was injected subcutaneously once a day for
7 days. On the 7th day at 08:00, 2 hours after the last
dose of morphine was administered, a single dose of
3 mg/kg saline (0.9% NaCl solution) was administered
intraperitoneally, and the behavior of the animals was
observed.

Morphine+Naloxone group (Group MN, n=11):
10mg/kg of morphine was injected subcutaneously
once a day for 7 days. On the 7th day at 08:00, 2 hours
after the last dose of morphine was administered, a
single dose of 3 mg/kg naloxone was administered
intraperitoneally and the behavior of the animals was
observed (18).

After naloxone and saline injection, the animals
were placed in plexiglass transparent cylinder
observation cages with a diameter of 25 cm and a
height of 65 cm and were observed for 30 minutes.
Their weight was included in the scoring by measuring
1.5 hours before and half an hour after the naloxone
and saline (0.9% NaCl solution) injections. The
Withdrawal score was calculated for each animal
using the modified Gellert and Holtzman scale (Table
1) (8). The numbers of withdrawal behaviors were
compared between groups. Later, cervical dislocation
was applied to the rats under mild ether anesthesia.
The heart was included in Krebs-Henseleit solution
[composed of (mM): NaCl 119, MgS0O4 1.50, KCI4.70,
CaCl2 2.50, KH2P0O4 1.20, Glucose 11, NaHCO3 25].
Preparation of isolated Organ Bath

3-4 millimeters long incisions were made from the
atrium. Tissues were hung in the isolated organ bath
with silk thread. Its tension was set to 2g. The krebs
solution temperature is 37°C and is continuously
gassed (95% O, and 5% CO,). Isometric tension

Table 1. Modified Gellert and Holtzman Behavior Scale

Cardiac physiological changes in morphine addiction

values of the atrium sections were recorded with a
transducer (MAY 10BS 99 Isolated Tissue Bath Stand
Set Integrated Tissue Bath System, Turkey). After a
45-minute adaptation period, spontaneous isometric
contractions were observed. 1 hour after hanging,
contractions were induced with 0.001 M adrenaline
solution. Tensions at the 15th minute before the
administration of adrenaline and the 15th, 30th and
45th minutes after the administration were evaluated.
Histological Evaluation

The heart tissue of the rats was taken and
placed in 10% formaldehyde. Tissue samples were
embedded in paraffin. 5 um thick sections were taken
with microtom. Hematoxylene Eosin and Toluidine
blue staining methods were applied to the sections.
The prepared preparations were examined with
light microscopy. The sections were histologically
examined for myofibril loss in heart muscle,
intracytoplasmic vacuolization, eosinophilic stained,
pichotic nucleated cells and congestion. Mast cell
and degranulation were investigated in preparations
stained with Toluidine blue.
Statistical Method

Atrial contractions and withdrawal behaviors were
evaluated. Mean and standard deviations were given
for symmetrically distributed numeric data, while
median values (25. percentile- 75. percentile) were
given for non-symmetric numeric data. A mixed effect
model was created to analyze the change of tension
values between groups and over time. Group, Time
and GroupxTime effects were investigated. Poisson
mixed effect models were used in the analysis
of withdrawal findings. SAS University Edition
9.4 program was used for analyzes. p<0.05 was
considered statistically significant.

RESULTS
Morphine Withdrawal Findings
In the analysis of morphine withdrawal score, a

Behavior or finding Score Behavior or finding Score

1% body weight loss for each 1 Abnormal postures 3

Escape attempts 2-4 times 1 Squinting eyes 1

Escape attempts 5-9 times 2 Sneeze 1

Escape attempts 10-«~ times 3 Rolling movements 2

Wet dog shaking 1-2 times 2 Rearing 1

Wet dog shaking 3-4 times 4 Jumping 2

The number of defecations (diarrhea) per each 2 Body grooming 1
Profuse salivations 7

Teeth chattering 2
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significant increase was observed in the comparison
of the Group MN with the Group C and Group M
(p<0.001). In the weight loss analysis, a significant
increase was observed in the Group MN compared
to the Group M (p<0.05). In the defecation number
analysis, a significant increase was observed in the
Group MN compared to the Group M and Group C (p
<0.001). Asignificant increase was observed in the MN
group compared to the Group C and Group M in the
analysis of the number of cracking teeth (p <0.001).
No significant differences were seen between the
groups in the number of prancing, embellishment and
escape attempts (p>0.05) There was an increase in
the number of eyes squint in the Group MN compared
to the Group M and Group C (p<0.05). An increase
was seen in the comparison of the Group MN with
the Group M and Group C in the number of abnormal
posture (p<0.001). The number of genital grooming
was higher in the Group MN than in the Group C
and Group M (p<0.05). Wet dog shaking and rolling
movements were more observed in the Group MN.
But it was not statistically significant (p>0.05). Profuse
salivations and sneeze were not observed in Group K
and Group M, and were observed in Group MN. But it
was not statistically significant (p>0.05) (Table 2).
Isolated Organ Bath Findings

Thetension values before adrenaline administration
were found to be higher in the Group M and Group
MN compared to the Group C. However, the highest
increase in the tension value between the 15th
minute before induction with adrenaline and the 15th
minute after the induction was in the Group C. In the
other two groups, the amount of increase in these

Selcuk Med J 2022;38(3): 128-135
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Figure 1. Comparison of induced in vitro atrial
contractility in the Group C, Group M and Group MN
by time.

time periods and the tension value at the 15th minute
after adrenaline were observed less (Fig. 1). There
was no statistically significant difference in inotropic
and chronotropic effects in the Group C, Group M
and Group MN. As a result of the mixed effect model
analysis, p=0.7085 for group-time, p=0.0005 for time,
and p=0.9383 for the group, the result shows that the
groups were similar to each other.

Histological Findings

The heart muscle of Group C was monitored in a
normal histological view (Fig. 2a). The heart muscle
in the Group M and Group MN showed similar

Table 2. Social and demographic characteristics of the individuals.

Control (10)

Morphine (11) Morphine + naloxone (11)

Weight 258,60+41 302,55+25,99 303,64+33,95
Weight loss (g) 8,40+7,76 4,45+3,11 10,18+3,89
Escape Attempt 7,806 9,91+6,55 5,18+2,32

Wet dog shaking 0,00(0,00-0,00) 0,00£0,00 1,82+1,17
Defecation 1,50(0-3) 0,00(0,00-0,00) 7,7313,04
Teeth chattering 0,00(0,00-0,00) 0,00(0,00-0,00) 4,91+1,92
Rolling movements 0,00£0,00 0,00(0,00-0,00) 0,00(0-1,00)
Profuse salivations 0,00£0,00 0,00£0,00 0,00(0,00-2,00)
Rearing 2,20+2,20 2,00(0-4,00) 0,00(0,00-0,00)
Body Grooming 5,10+1,60 3,18+1,66 4,09+2,47
Squinting eyes 1,80+1,48 1,00(0-2,00) 5,45+2,07
Sneeze 0,00£0,00 0,00£0,00 0,00(0-1,00)
Abnormal postures 0,00(0,00-0,00) 1,00(0-1,00) 3,09+1,30
Genital grooming 0,00(0,00-0,00) 0,00(0,00-0,00) 2,27+1,90
Withdrawal Score 14,80+6,05 10,64+2,62 34,09+4,28

Values are expressed as mean * standard error.
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Figure 2. Hematoxylin-Eosin image a) Group C, b)
Group M, c¢) Group MN

characteristics to the Group C (Fig. 2b, c). In Toluidine
blue-dyed preparations, there was no difference in the
number of mast cells of the Group C (Fig. 3a), Group
M (Fig. 3b) and Group MN (Figure 3c). Degranulated
mast cells were found in the Group MN (Fig. 3c).

DISCUSSION
The cardiovascular effects of opioids are
controversial. Due to the connection between the

Figure 3. Toluidine Blue image a) Group C b) Group
M c¢) Group MN
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heart and the central nervous system, adaptive
changes that drugs make in the brain affect the
heart pathways, neurotransmitters and adrenergic
receptors expressed in the heart. Heart also has an
intrinsic cardiac plexus that works independently,
taking inferences from the cardiac sympathetic
nervous system and the parasympathetic nervous
system. Cardiac changes that occur after medication
may be due to changes in intrinsic cardiac neurons
(16).

Scientific research about morphine is mostly in the
central nervous system. In recent years, interest in
the cardiovascular system has increased due to the
cardioprotective effect of opioid endogenous and
exogenous compounds in ischemic preconditioning
(IPC). Opioids cause IPC, reduce apoptosis and
ischemic reperfusion injury in myocytes. Thus, it
improves ventricular function by reducing the infarct.
In addition, p-opioid receptor stimulation supports
improvement of myocardial contractility in the post-
ischemia period. Despite this therapeutic and
protective effects during ischemic event, the chronic
consumption effects of opioids are complicated (20).

Morphine is responsible for cardiovascular
complications with histamine release. It leads to
decreased cardiac output, hypotension, vasodilation,
bradycardia (3). In the study conducted on dogs, it
has been observed that morphine caused a decrease
in systemic blood pressure, cardiac output, heart rate
with histamine release and increased vagal effect (6).

There is evidence of a negative or positive inotropic
effect of opioid receptor agonists on the myocardial
function (31). There are also studies that say there
is no direct effect on myocardial contractility (25).
The inotropic effect that morphine does not alter
contractions has been said to be unique to Kappa-
type opioid agonists. It has been said that y and &
opioid receptor agonists have no effect on contraction,
whereas stimulation of k opioid receptors reduces
contraction through g (i/o) proteins (34). In another
study, it has been observed that & and k opioid
receptor agonists had a negative inotropic effect on
left ventricular myocytes by causing changes in cell
Ca homeostasis and IP3 production. It has been said
that p-opioid receptor stimulation has no significant
effect on contractility (32).

There are also studies stating that p-opioid receptor
activation decreases the frequency of myocardial
infarction with increased action potential duration and
negative inotropic effects (21). In the study where
morphine and noradrenaline were given cumulatively
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to the atrium preparation in an isolated organ bath, it
has been recorded that morphine increased the power
of noradrenaline. It has been concluded that morphine
acts presynaptically to increase noradrenaline release
(30).

Morphine and heroin have been administered
to the rabbit heart perfused in Langendorff device.
It has been said that there is no significant change
in contractility, chronotropic effect, systolic and
diastolic ventricular pressure (6). It has been said that
most opioids do not have a direct effect on cardiac
contractility (4). While the endogenous opioid system
is active in cardiac hypertrophy, it has been found
that opioid receptor antagonists are not effective on
contractility (33).

Morphine did not significantly affect inotropy and
action potential in guinea pig, rabbit and human
ventricular preparations. In a previous study examining
the effects of morphine on rabbits, a small negative
inotropic effect was observed that was eliminated by
the addition of naloxone. However, morphine-induced
negative inotropy was not seen in the presence of
atenolol. Based on these results, it has been said
that the effect of morphine on cardiac contractility
mediates presynaptically by affecting the release of
noradrenaline or acetylcholine from nerve termin.
Another study has showed that the negative inotropic
effects induced by opioids given in cumulative doses
in organ baths were not antagonized by opioid
antagonists. Thus, it has been suggested that cardiac
effects are not mediated by opioid receptors and
these effects may be due to sodium channel blocking
actions (15).

It has been found that the cumulatively
administered morphine in the organ bath does not
cause a significant electrophysiological effect, but
has little negative inotropic effect. Morphine has been
thought to have no direct cardiac effects (11). In a
study comparing the inotropic effects of morphine and
ketamine on the canine right ventricle, it has been
recorded that morphine did not make any significant
inotropic changes even at high concentrations (29).
In our study, morphine dependence and morphine
withdrawal were performed in rats. Rat hearts
were studied in an isolated organ bath. There was
no statistically significant difference in myocardial
contractility. It did not cause changes in chronotropic
and inotropic effects.

Opioids have different arrhythmogenicity and data
on morphine are scarce. Most of the studies confirm
its safety for cardiac electrical activity when used in
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routine doses and are said to be low risk (3). There
are also studies saying that morphine causes minimal
cardiac arrhythmias and coagulation abnormalities
by inducing histamine release (10). The frequency of
atrial contraction has been investigated by intravenous
administration of 30 mg/kg of morphine on the last
day to rats treated with implantation of pellets (75
mg of morphine) for 7 days. It was concluded that
acute administration of morphine to rats treated with
morphine reduced the frequency of atrial contraction
by leading to inhibition of neuronal catecholamine
activity in the heart (23). No difference was observed
in our study.

In a study, slight irregularities in the atrial and
ventricular structures were observed in histological
specimens, both after heroin and after administration
of morphine (19). As a result of chronic opioid
exposure, decreased sensitivity of the neurons in
the respiratory center in the brainstem has caused
a decrease in respiratory rate. Hypoxia has been
observed in the heart tissue due to this decrease.
Thus, the accumulation of fibrous connective tissue
has caused thickening of the walls and stiffness of the
tissue, leading to impairment cardiac contractility (27).
In our study, the heart muscle was seen in normal
histological appearance in all three groups. However,
degranulated mast cells were found in places in the
group that we created withdrawal.

Naloxone administration increased heart rate,
mean aortic pressure, cardiac output, and myocardial
contractility in dogs with congestive heart failure
(12). In another study, two in vitro models were used
to test the hypothesis that naloxone has a direct
positive inotropic effect on heart muscle. In the first
experiment, the isolated perfused rat heart has been
given naloxone to the isolated rat atrium in the organ
bath in the other. Both have been observed to provide
a significant increase in the contraction amplitude.
It has been said that this effect of naloxone is not
related to opioid receptors, as it is not affected by pre-
treatment with morphine (24).

While the main effects of opioids are on the
autonomic and central nervous system, they affect
many organ systems, including the respiratory and
cardiovascular systems. The treatment and side
effects of opioids on cardiovascular system are
discussed. However, there are not many studies done
to prove or refute these ideas (1). In a comprehensive
animal model study by Schultz and Gross, it has been
proven that finding different opioid receptors in the
heart and minimizing the cardioprotective effects and
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infarction size of opioid drugs such as morphine (26).
However, many different studies have been stated
that opioid use is a strong risk factor for cardiovascular
problems (22).

CONCLUSION

Different opinions have been put forward in studies
on the effect of opioids on myocardial contractility.
Studies on the effect of opioids given in cumulative
doses in organ baths on myocardium are available in
the literature. However, there are deficiencies in the
literature regarding the investigation of myocardiums
with morphine addiction and withdrawal. In the
present study, a morphine dependence model was
established with 7 days of morphine administration
and withdrawal with a single dose of naloxone
administration. Chronotropic and inotropic effects,
myocardial histology, behavioral changes caused
by withdrawal were examined. Morphine withdrawal
behaviors were seen in naloxone-treated rats.
There were no statistically significant differences in
inotropic and chronotropic effects. The heart muscle
of the groups was observed in normal histological
appearance. No change was seen in the number
of mast cells. However, degranulated mast cells
were found in places in the group that we created
withdrawal.

It is thought that different results could be obtained
by increasing the number of days and dose of
morphine. The present study can provide insight
into the literature as a primary source of inotropic
chronotropic effects of opioid dependence and
withdrawal on the cardiovascular system. These
results may constitute a positive resource for the heart
for systems analysis in morphine addicts. Further
more and different scientific researches should be
carried out with different parameters in order to obtain
further information about the effects of addiction on
the heart.
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Amag: Bu calismanin amaci, kalga kirigi tanisi almis yasl hastalarimizda pandemi éncesi ve sonrasinda
ameliyata alinma siresinin degisip degismedigini ve bu durumun mortalitede artisa neden olup olmadigini
incelemektir.

Hastalar ve Yontem: Mart 2019-Mart 2020 tarihleri arasinda kalga kirigi tanisi ile opere edilen hastalar
pandemi 6ncesi dénem, Nisan 2020-Nisan 2021 tarihleri arasinda kalga kirigi tanisi ile opere edilen
hastalar ise pandemi dénemi olarak kabul edildi. Her iki grup; yas, cinsiyet, cerrahiye kadar gegen sire,
hastanede kalis suresi ve bir yillik mortalite acisindan karsilastirildi.

Bulgular: Mortaliteyi etkileyen tim faktorler incelendiginde, ameliyata kadar gecen sirenin mortaliteyi
anlamli olarak artirdigini gésterdi. Ameliyat icin ortalama bekleme siresi tim hastalarda 27,6+19,4
saat iken Grup 1'de 25,7+19,1 saat ve Grup 2'de 29,6+19,6 saat olup iki grup arasinda anlamli fark
vardi. (p=0.043). Mortaliteye neden olan cerrahi bekleme siresinin cut-off degeri “23.35” saat olarak
hesaplandi. Grup 1'de mortalitede anlamli artis saptanmazken (p=0.340), Grup 2'de cerrahi gecikmenin
artmasi mortaliteyi anlamli olarak etkiledi (p=0.027).

Sonug: Bu cgalismada, yasli popllasyonda kalga kirigi sonrasi 23.35 saatin lzerinde cerrahi basvuru
gecikmesindeki artisin bir yillik mortalite ile dogrudan iliskili oldugu gd&sterilmistir, ayrica pandemi
kosullarinda ameliyat icin bekleme siresindeki artisin direkt olarak mortaliteyi olumsuz etkileyen
faktorlerden biri oldugu distnulmektedir.

Anahtar Kelimeler: Kalca kirigi, mortalite, cerrahi zamanlama, covid-19 pandemisi

Abstract

Aim: The aim of this study is to examine whether the timing of surgery in our elderly patients with a
diagnosis of hip fracture changed before and after the pandemic, and whether this situation caused an
increase in mortality.

Patients and Methods: The patients who were operated with the diagnosis of hip fracture between March
2019 and March 2020 in our hospital database were accepted as in the pre-pandemic period, and the
patients who were operated with the diagnosis of hip fracture between April 2020 and April 2021 were
considered as in pandemic period. Both groups were statistically compared in terms of age, gender,
waiting time for surgery, length of hospital stay and one year mortality.

Results: When the factors affecting mortality were examined, the time elapsed until surgery significantly
increased mortality. While the mean waiting time for surgery was 27.6+19.4 hours in all patients, it was
25.7£19.1 hours in Group 1 and 29.6+£19.6 hours in Group 2 and there was a significant difference between
the two groups (p=0.043). The cut-off value of the waiting time for surgery, which caused mortality, was
determined as “23.35” hours. While no significant increase in mortality was found in Group 1 (p=0.340),
the increased delay for surgery in Group 2 affected mortality significantly (p=0.027).

Conclusion: In this study, it was found that the increase in the delay of admission for surgery over 23.35
hours in the elderly population after hip fractures was directly associated with one year of mortality
and also we think that the waiting time for surgery in the pandemic conditions is one of the factors that
negatively affect mortality in these patients.

Key words: Hip fracture, mortality, surgery timing, covid-19 pandemic
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INTRODUCTION

Hip fractures are serious health problem that
incidence is constantly increasing with the increase
in the elderly population. Studies show that 86% of
patients who suffer hip fractures are in the 65 years
and older group. Generally, low-energy traumas such
as simple indoor falls are the mostimportant etiological
factor in hip fractures in the elderly population. One-
year mortality in patients with hip fractures after 65
years of age ranges from 15% to 36% (1,2).

Health systems in many countries were adversely
affected by the 2019 Coronavirus Disease Pandemic
(Covid-19) (3). Many elective surgical procedures
have also been postponed in our country to prevent
the spread of the virus and to provide necessary
care to infected patients. Even emergent surgical
procedures were hampered by a lack of human
resources and operating rooms. However, despite the
mandatory quarantine measures during the Covid-19
Pandemic, the incidence of hip fracture did not change
(4,5). In a few cohort studies with a limited number of
patients, it was reported that there was no significant
difference between the pandemic and pre-pandemic
period in terms of surgical delay, treatment methods,
complications, and 30-day mortality in hip fracture.
(6,7). In a study by Cha et al., (8) it was shown that
three-quarters of the delays in the timing of surgery
are caused by factors related to the hospital, not the
patient.

According to our clinical experience, since our
intensive care beds were full due to virus infected
patients during the Covid-19 pandemic, we often had
problems in the timing of surgery due to the lack of
reserved intensive care beds in the orthogeriatric
high-risk patient group. Although there are conflicting
results in the literature regarding the timing of hip
fractures for surgery and their relationship with
mortality, meta-analyses of these studies have
shown that mortality increases as a result of various
complications in patients who wait longer than 48
hours (9-11).

The aim of this study is to examine whether
the timing of surgery in our elderly patients with a
diagnosis of hip fracture changed with pandemic, and
whether this situation caused an increase in mortality.

PATIENTS AND METHOD

The study was planned as a single-centered
observational, descriptive, retrospective design.
Ethics Committee Approval was obtained from
Necmettin Erbakan University Ethics Committee
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(2022/3605). The patients who were operated with
the diagnosis of hip fracture between March 2019
and March 2020 in Necmettin Erbakan University,
Meram Faculty of Medicine hospital database were
accepted as in the pre-pandemic period, and the
patients who were operated with the diagnosis of
hip fracture between April 2020 and April 2021 were
considered as in pandemic period. As the inclusion
criteria for the study; Patients over 60 years of age
with intracapsular, extracapsular and intertrochanteric
proximal femur fractures with an ASA score of 3 were
determined. Patients with ASA 2 and ASA 4 scores
were not included in the study to determine a more
homogeneous sample, since clinical status is directly
related to mortality. In addition, only patients who
underwent regional anesthesia were included in the
study in order to eliminate the effect of anesthesia
techniques on mortality. The period before the World
Health Organization (WHO) officially recognized
Covid-19 as an international emergency on 11 March
2020 was considered pre-pandemic (12). Patients
who were operated in the pre-pandemic period
were determined as Group 1, and those operated
in the pandemic period were determined as Group
2. Patients with multiple trauma, open fractures,
pathological fractures, periprosthetic fractures, and
pandemic patients who could be operated on quite
late due to Covid19 positivity were not included in the
study. Since Covid 19 infection is a serious cause of
mortality especially in the elderly population, at follow
up, patients who died due to the coronavirus infection
during the pandemic period were not included in the
study.

Demographic data of the patients, waiting time
to surgery, ASA scores, surgical procedures, length
of hospital stay were obtained from the hospital
database records, while their one year mortality and
causes of death were obtained from the records of
the Department of Population and Citizenship. The
primary outcome of the study was to determine
whether the time to surgery affects mortality and
whether there is a significant difference in terms of
time to surgery and mortality in this patient group in
the pre-pandemic and pandemic period.

In both patient groups, many variables were
detected that could affect the delay in admission to
surgery and their mortality. While these variables
may be demographic variables such as age and
gender, there may be additional diseases detected
in the preoperative evaluation and preoperative
clinical status (ASA score). In addition, there may be
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institution-related factors, including the avaliability
of surgical team and the operating theater, and
especially the disruptions experienced in the provision
of reserved intensive care for patients who will likely
need intensive care during the pandemic period.

Data were analyzed by the International Business
Machines Statistical Package for the Social Sciences
(IBM SPSS) software package version 22.0 (IBM;
Armonk, New York, USA). Qualitative data were
defined using numbers and percentages. The
Shapiro Wilk test was used to confirm the normality of
the distribution. Quantitative data were defined using
range (minimum and maximum), mean, standard
deviation, median, and interquartile range (IQR).
Mann-Whitney U-test and Pearson Chi Square test
were used for statistical analysis between groups that
did not fit normal distribution. The ROC curve was
used to evaluate whether the time to surgery could be
used as a predictor of mortality. Logistic regression
analysis was made to evaluate causes of mortality.
P-value of < 0.05 was considered statistically
significant.

RESULTS
The demographic data of the patients are
summarized in Table 1. While the mean age of all

The effect of timing of surgery and pandemics on mortality

patients included in the study was 81.946.9 (66-98), it
was calculated as 82.7+7.1 in Group 1 and 81.2+6.7
in Group 2. Both groups are homogeneous in terms
of age. While the time to surgery was 27.6£19.4 (1.1-
114.1) hours in all patients, it was 25.7+19.14 hours
(1.1-98.7) in Group 1 and 29.6£19.6 hours (10.8-
114.1) in Group 2, and there was statistical difference
between the two groups (p=0.043).

There was no significant difference between the
two groups in terms of total hospital stay (p=0.405).
Another parameter with significant difference
between Group 1 and Group 2 is gender. While the
male/female ratio was 1.17 in the pre-pandemic
period, it was calculated as 0.63 during the pandemic
period. The density of female patients in Group 2
was significantly higher than the patients in Group 1
(p=0.023). In terms of gender, both groups are not
homogeneous. In terms of one year mortality, there
is a statistically insignificant increase in the pandemic
group (p=0.255).

All the patients included in the study in both
groups are evaluated together in order to determine
the main cause of mortality with logistic regresssion
anlysis, the waiting time to surgery was found to be
only significant cause of deaths (Table 2). When
regression analysis was performed to find out the

Table 1. Characteristics of patient groups and demographic variables

Variables Total Group 1 (Pre-pandemic) Group 2 (Pandemic) p
n=217 n=111 n=106

Age, mean = SD (range) 81.946.9 (66-98) 82.7 £+ 7.1 (66-98) 81.2 £ 6.7 (67-97) 0.139

Male, n, (%) 101 (%46.5) 60 (54%) 41 (35%) 0,023**

Female, n, (%) 116 (53.5%) 51 (46%) 65 (65%)

Time to surgery,

hour, mean + SD (range) 27.6+19.4 (1.1-114.1) 25.7+19.1 (1.1-98.7) 29,6+19.6 (10,8-114,1) 0,043~
Length of stay,
days, mean + SD (range) 4.91+4,3 (0-57) 5.2+5.5 (0-57) 4.7+2.6 (2-19) 0,405
Mortality, n (%) 54 (%33) 24 (%28) 30 (%39) 0,255
Mann-Whitney U Test*, Pearson Chi square**
Table 2. Logistic regression analysis of factors affecting mortality in all patients
Living Dead AOR 95% CI p
(n=163) (n=54)
Age, mean = SD 81.6+6.9 83.1£6.9 1.037 0.989-1.087 0.137
Gender, n, M/F 77/86 24/30 0.823 0.432-1.568 0.554
Time to surgery,
hour, mean = SD 25.3+17.6 34.7+22.7 1.023 1.007-1.039 0.004*
Length of stay,
days, mean + SD 4.8+4.6 5.5+£3.0 1.005 0.937-1.078 0.889
Pre-pandemic / Pandemic, n 87/24 76/30 1.407 0.733-2.701 0.304
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Table 3. Logistic regression analysis of factors affecting mortality in the pre-pandemic and pandemic period

Pre-pandemic Period (Group-1)

Pandemic Period (Group-2)

Living Dead AOR 95% CI p Living Dead AOR 95% CI p
(n=87) (n=24) (n=76) (n=30)
Age, meantSD 82.4+7.3 83.9¥6.3 1.036 0.969-1.107 0.306 82.4+7.3 83.9%6.3 1.047 0.976-1.123 0.201
Gender, M/F 47/40 12/12 0.787 0.313-1.979 0.610 30/46 12/18 1.030 0.399-2.659 0.951
Time to surgery,
hour, meantSD 24.9+19.1 28.6x19.2 1.011 0.988-1.035 0.340 25.6+15.8 39.4%24.4 1.027 1.000-1.054 0.027*
Length of stay,
days, meantSD 5.346.0 5.0+2.4 0.967 0.847-1.104 0.618 4.2+1.9 5.9+3.5 1.183 0.964-1.453 0.108

factors that cause mortality in Group 1 and Group 2
separately, no significant risk factor associated with
mortality was detected in the prepandemic period,
while increased delay of surgery during the pandemic
period significantly increased mortality (p=0.027).
(Table 3)

The cut-off value of the waiting time to surgery,
which predicted mortality, was determined as “23.35”
hours with a Sensitivity of 61.1% and a Specificity
of 60.7% (Area Under the Curve = 0.644) when all
patients were evaluated together. The mean waiting
time to surgery in the pre-pandemic period was close
to this cut-off (25.7£19.1 hours), it is remarkable that
delay for surgery was increased by approximately 4
hours in the pandemic period and 6 hours away from
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Figure 1. Roc analysis of the relationship between
mortality and waiting time for surgery.
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the calculated cut-off value (29.6+19.6 hours) (Figure
1).
DISCUSSION

This study was conducted to examine whether
the Covid-19 pandemic affects the waiting time for
surgery in hip fractures associated with high morbidity
and mortality in the elderly patient group, and the
effects of this situation on mortality. Since hip fractures
usually occur with low-energy traumas such as indoor
simple falls in the elderly population, they were not
affected by the measures and social isolation during
the pandemic period, and the incidence of these
fractures increased (13,14). The most important result
of our study is that the mortality increased statistically
with the increase in the waiting time for surgery and
the Covid-19 Pandemic caused surgical delays in this
patient group.

Although there are conflicting results in the
literature regarding the time of hip fractures for surgery
and their relationship with mortality, meta-analyses of
these studies have shown that mortality increases as
a result of various complications in patients who wait
longer than 48 hours (9-11,15).

Some studies have revealed that the main reason
for increasing mortality is the comorbidities and
preoperative conditions of the patients rather than the
waiting period (16). These delays in surgical timing
have been explained by many reasons, including
preoperative medical evaluations, optimization of
patients' preoperative cardiovascular and pulmonary
problems, access to the operating room room,
and lack of reserved intensive care beds. In many
countries with highly developed health systems, it has
been reported that elderly patients with hip fractures
are operated at least 24 hours after their admission to
the emergency department (17). In a study conducted
in France in 2010, the proportion of patients who
were operated after 48 hours was around 47% - 60%,
which is close to that observed in the United Kingdom
(49%) (18). Even in protocols that accept hip fracture
in the elderly as an indication for emergency surgery,
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the rate of patients who underwent surgery after
48 hours exceeds 13% (19). In addition, delay in
surgical timing does not only cause mortality; It has
been shown in various studies that it also increases
morbidities such as pressure ulcers, urinary system
infections, deep vein thrombosis/embolism and the
risk of cerebrovascular events (20,21). In a study by
Cha et al., (8) it was shown that three-quarters of the
delays in the timing for surgery are caused by factors
related to the hospital resources, not the patient.
From the point of view of the Covid-19 Pandemic,
we experienced some periods of semi-closure and
some periods of full-closure in our country. During
these periods, many hospitals throughout the country,
including our hospital, were declared Pandemic
hospitals and elective outpatient clinic applications
and surgeries were suspended. Since elective
surgery was not performed for a long time in our
hospital, it can be said that more time can be allocated
to emergent trauma cases and the delays are not
due to access to the operating theater in this sense.
However, patients infected with the Covid-19 virus
filled the intensive care capacities of the hospital, and
we experienced surgical delays in elderly hip fracture
patients especially who may needed intensive care.
In the literature, there are also studies in some cohort
studies reporting that there is no significant difference
in surgical delay, treatment methods, complications
and 30-day mortality in hip fracture between the
pandemic and pre-pandemic period (3,4), however,
in our study 4 hours delay in waiting time for surgery
during the pandemic period was detected (p=0.043).
This delay in admission to surgery did not seem
to increase mortality when the two groups were
compared with each other (p=0.255). Although both
groups are homogeneous in terms of age and ASA
scores, they are not homogeneous in terms of gender
(p=0.023). While the male/female ratio was 1.17 in
the pre-pandemic period, it was calculated as 0.63
during the pandemic period. Long-term survival
analyzes reveal that mortality is strongly higher for
men than for women, even when factors such as age
and comorbidities are controlled (22). Considering
the mortality-increasing effect of male gender, the fact
that we did not detect an increase in mortality during
the pandemic period compared to the pre-pandemic
period may be due to the heterogenity of our groups
in this sense. When both groups are evaluated
separately in terms of surgical timing and mortality,
although surgical delays in the pre-pandemic period
did not increase mortality, in the post-pandemic

140

The effect of timing of surgery and pandemics on mortality

period mortality may have increased significantly
since the cut-off value we obtained was exceeded by
approximately 6 hours (p=0.027). There are studies
in the literature showing that long-term (12-month)
mortality increases statistically significantly when the
cut-off value is calculated in 24 hours, similar to our
study (20,23,24). In this sense, our results support
the literature.

When Polimerase Chain reaction (PCR) tests for
Covid-19 and variants became standardized in the
pandemic period, PCR test samples were routinely
taken from patients who admitted to Emergeny
Department. If the result was positive, we transferred
these patients to Infectious Disease Ward for their
treatment. At the end of the treatment, after the PCR
results were negative, we performed the surgeries in
accordance with the Covid-19 protection rules against
virus transmission. In an international study published
in The Lancet Journal, higher mortality rates were
reported in patients operated on with co-existing
Covid-19 infection (25), so preoperative waiting
times of approximately 15 days have to be occurred
in these patients. Since we have a few patients who
were treated in this way, and in terms of the mortality
of the virus infection rather than the long waiting
times of these patients, we excluded these patients in
order not to deviate from the focus of the study. The
mortality of these group of patients can be an another
subject of a study.

As another outcome of our study, the length of
hospital stay was not found to be associated with
mortality when both groups were evaluated together.
The increase in the length of hopital stay was affected
by the time spent preoperatively for optimization of
patient for surgery, hospitalizations in the intensive
care unit and the orthopaedic ward postoperatively. In
the pre-pandemic period, we could not find a positive
relationship with surgical delay in mortality, and no
relationship was found between length of hospital
stay and mortality. However, it has been shown that
our patients who were mortal during the Pandemic
were hospitalized for a longer time but results were
not statistically significant (p=0.108). There are
conflicting views on this issue in the literature. Nikkel et
al. (26) conducted a study in the American population
and lower early mortality was found in elderly hip
fractures who stayed in the hospital for less than 5
days compared to those who stayed in the hospital
for 10-15 days, on the contrary, in a study conducted
in the Swedish population fewer hospitalization time
caused an increased mortality in patients who were
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stay in hospital less than 10 days (27). It is thought
that discharge protocols in different country health
systems and some other comorbidities are more
associated with mortality.

The most important limitation of the study is that
it was designed retrospectively. In addition, although
the groups are homogeneous in terms of factors such
as chronic diseases (ASA scores) and age, which may
affect mortality, both groups are not homogeneous in
terms of gender. Since our sample size would not allow
for meaningful statistical analysis, subgroup analyzes
were not performed in terms of factors such as age,
gender, physical condition, comorbid diseases,
surgical technique, surgical duration, and amount of
bleeding etc. In addition, patients with a very small
number of Covid positive diagnoses in the pandemic
and who had serious surgical delays (over 10 days)
due to Covid-19 treatment were not included in the
study because it would cause a serious deviation
in the means and this disease is a cause of high
mortality in this age group. Although these deaths due
to Covid-19 infection were not included in the study,
they may have an indirect effect of this disease on the
increase in mortality rates, since Covid-19 has serious
morbidity and PCR negative deaths are not recorded
as Covid deaths in the records of the Department
of Population and Citizenship. When calculating the
delays in the time of admission for surgery, the extra
time spent by patients admitted from other centers
was ignored. Data analysis was not conducted on
whether the number of referred patients during the
pandemic period differed from the pre-pandemic
period.

As a conclusion, despite all it's limitations, in this
study, it was found that the increase in the delay of
admission for surgery over 23.35 hours in the elderly
population after hip fractures was directly associated
with one yaer mortality and also we think that the
delay in time for surgery in the pandemic conditions
is one of the factors that negatively affect mortality in
these patients.
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Oz

Amag: Non- kazeifiye graniilomlar ile karakterize sistemik graniilomatéz bir hastalik olan sarkoidozun tanisinda ve
prognozunu belirlemede akciger grafisi ve toraks bilgisayarli tomografi (BT) 6nemli bir yer tutmaktadir. Hastaligin
nadir bir komplikasyonu olan pulmoner hipertansiyon tim evrelerde goérilebilmektedir. Pulmoner hipertansiyon
(PH) ile ana pulmoner arter capindaki (APAC) artis arasinda glicli bir iligki bulunmaktadir. Bu ¢alismamizda evre
Il sarkoidozlu hastalarda erken dénemde PH tanisi igin cok kesitli BT incelemesi ile APAC’ 1 degerlendirmeyi
amagladik.

Hastalar ve Yontem: Goruntllemelerinde hiler lenfadenopati ve parankimal degisikliklerin oldugu, ocak-2018 ile
aralik-2021 tarihleri arasinda hastanemizde sarkoidoz tanisi ile takip edilen Evre |l sarkoidozlu hastalarda toraks
BT’de ana pulmoner arter gapini dlgerek akciger grafisi normal olup nonspesifik semptomlarla toraks BT gekilmis
kontrol grubu ile karsilastirdik. Evre Il sarkoidozlu hastalarin Ekokardiyografi (EKO) ile elde edilmis pulmoner arter
basinglari ile ana pulmoner arter ¢api arasindaki iligskiyi degerlendirdik.

Bulgular: Sarkoidozlu hastalarda kontrol grubuna kiyasla APAGC artisi ve EKO ile dlglilen pulmoner arter basinci
ile bu grup hastalardaki BT’den 6l¢iiimis olan pulmoner arter gapi arasinda anlamli bir iligki tespit ettik.

Sonug: Sarkoidozlu hastalarda BT ile pulmoner arter ¢apinin degerlendiriimesinin PH gelisimi konusunda yol
gosterici olabilecegi dolayisiyla erken dénemde miidahele firsati sunacagi kanisindayiz.

Anahtar Kelimeler: Sarkoidoz, pulmoner arter gapi, bilgisayarli tomografi

Abstract

Aim: Chest radiography and thoracic computed tomography (CT) play an important role in the diagnosis and
prognosis of sarcoidosis, a systemic granulomatous disease characterized by non-caseating granulomas.
Pulmonary hypertension, a rare complication of the disease, can be seen in all stages. There is a strong
correlation between pulmonary hypertension (PH) and an increase in the diameter of the main pulmonary
artery (MPAD). In this study, we aimed to evaluate MPAD with multislice computed tomography (CT)
examination for the early diagnosis of PH in patients with stage Il sarcoidosis.

Patients and Methods: We measured the diameter of the main pulmonary artery on thorax CT in patients
with stage Il sarcoidosis, who were followed up in our hospital with a diagnosis of sarcoidosis between
January-2018 and December-2021, with hilar lymphadenopathy and parenchymal changes in their imaging,
and compared them with the control group, whose chest X-ray was normal and thorax CT scan was performed
with nonspecific symptoms. We evaluated the relationship between the pulmonary artery pressures obtained
by echocardiography and the diameter of the main pulmonary artery in patients with stage |l sarcoidosis
Results: We found a significant correlation between the increase in MPAD and pulmonary artery pressure
measured by ECHO in patients with sarcoidosis compared to the control group, and the pulmonary artery
diameter measured by CT in this patient group.

Conclusion: We think that CT evaluation of pulmonary artery diameter in patients with sarcoidosis can guide
the development of PH and therefore offer an opportunity for early intervention.

Key words: Sarcoidosis, pulmonary artery diameter, computed tomography
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GIRIS

Sarkoidoz non-kazeifiye granilomlarla seyreden
nadir sistemik granilomatéz bir hastaliktir (1), hedef
organ %90 akcigerdir (1,2). Hastalarin yaklasik yarisi
asemptomatiktir. Akciger tutulumu olan semptomatik
hastalarda en sik Oksurik ve dispne gorullr.
Akciger grafisi ve toraks BT; tanida, hastaligin
prognozunun belirlenmesinde ve bazi durumlarda
gereksiz biyopsiden kaginilmasinda énemli bir yere
sahiptir (1). Tani, tipik klinik bulgularin varligi ve
histopatolojik olarak non-kazeifiye granulomlarin
gosterilmesi ile benzer klinik 6zelliklere ve patolojiye
sahip hastaliklarin diglanmasi ile konulur (2,3).
Sarkoidozda prognostik degerlendirme doért asamali
bir evreleme sistemine dayanmaktadir (3). Scadding
tarafindan yaklasik altmis yil dnce 1961'de tasarlanan
radyografik goriinime dayall bu evreleme tablo 1'de
Ozetlenmistir.

Pulmonerhipertansiyon (PH), ciddiakcigertutulumu
olan hastalarda sarkoidozun nadir bir komplikasyonu
olarak gérulebilir. Hentiz pulmoner fibrozis gelismemis
sarkoidozlu hastalarda da ©6nemli bir dispne
nedenidir (4). Dinya Saglk Orgiiti (WHO) pulmoner
hipertansiyon siniflamasina godre sarkoidoza bagl
PH Grup 5'te yer almaktadir. 5. Grup basligi belirsiz/
multifaktoriyel mekanizmalarla iligkili diger PH'lardir
(5). Sarkoidoz ile iligkili PH, artan mortalite oranlari
ile iligkilidir. Her evrede gorulebilmesine ragmen
sikligi sarkoidozun siddetine baghdir (6,7). Vaskuler
hastalik, pulmoner emboli, postkapiller PH, eksternal
kompresyon ve sarkoidozla iligkili diger komorbiditeler
gibi mekanizmalar PH'a katkida bulunabilir (8). Evre Il
sarkoidozlu hastalarda bilateral hiler lenadenopatiye,
parankimal noduller ve parankimal infiltratlar eslik
eder (9). Evre 2 sarkoidozlu hastalarda pulmoner
hipertansiyon etiyolojisinde hiler lenfadenopatilerin
eksternal kompresyonu ve parankimal tutuluma bagh
artmis postkapiller basing yer alir.

Pulmoner hipertansiyon tanisi, sag kalp
kateterizasyonu ile ana pulmoner arterden elde edilen
basincin 25 mmHg'nin Uzerine ¢ikmasi ile konur (10,
11). Pulmoner arter basinci ekokardiyografi (EKO)
ile de olcllebilir, ancak tani igin etkili bir yéntem
degildir. Non-invaziv bir yontemdir ve hastaligin
ayirici tanisinda ve takibinde kullanilir (5). Ek olarak,
hangi hastalara sag kalp kateterizasyonu yapilmasi
gerektigine karar vermek icin EKO kullaniimaktadir
(10).

Pulmoner hipertansiyonlu hastalarda ana pulmoner
arter ¢apinda artis gosterilmistir (12). Toraks BT'de
pulmoner arter ¢api; aksiyel kesitlerden, bifurkasyon
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dizeyinde uzun eksene dik olarak élgulir. PH'de ana
pulmonerartercapigenellikle 29mm'denblylk ve ayni
seviyedeki c¢ikan aortadan daha genistir. Pulmoner
arter/aorta orani >1'dir (13). Bu ¢alismamizda evre |l
sarkoidozlu hastalarda erken dénemde PH tanisi igin
cok kesitli BT incelemesi ile APAC’ | degerlendirmeyi
amacladik.

HASTALAR VE YONTEM

Ocak-2018 ile Aralik-2021 tarihleri arasinda
hastanemizde sarkoidoz tanisi ile takip edilen,
goruntilemelerinde hiler lenfadenopati ve parankimal
degisikliklerin olan evre |l sarkoidozlu hastalarin
toraks BT'de ana pulmoner arter c¢apini olcerek
akciger grafisi normal olup nonspesifik semptomlarla
toraks BT cekilmis kontrol grubu ile karsilastirdik.
Evre |l sarkoidozlu hastalarin Ekokardiyografi
(EKO) ile elde edilmis pulmoner arter basinglari
ile ana pulmoner arter capi arasindaki iligkiyi
degerlendirdik. Hastalarin akciger grafileri Scadding
siniflamasina gore siniflandirildi. Sarkoidoz tanisi ile
takip edilen hastalarin akciger grafilerinin (Sekil 1)
degerlendiriimesi sonucunda evre |l sarkoidoz olarak
siniflandirilan 28 hasta calisma grubumuza alindi.
Kontrol grubuna, radyoloji klinigimize nonspesifik
semptomlarla bagvuran, akciger grafisi normal ve
toraks BT’si olan 34 hasta dahil edildi. Gegirilmis
akciger ya da kardiyak cerrahisi hikayesi bulunan
hastalar, toraksa yonelik radyoterapi uygulanmis

Sekil 1. 63 yasinda Evre 2 sarkoidozlu hastanin PA Akciger
Grafisi; Hiler lenfadenopatiler ve akciger parankiminde
retikiler patern
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Sarkoidoz ve pulmoner arter gapl

Sekil 2. Evre 2 Sarkoidozu olan 45 y kadin hastanin aksiyel
kontrastli toraks BT incelemesinde lenfadenopatiler

hastalar, belirgin kifoz yada skolyoz deformitesi
bulunan hastalar ¢calismaya dahil edilememisgtir.

Tdim toraks BT c¢ekimleri Somatom Drive
(Siemens Healthineers) ile yapilmis olup Kontrasth
BT incelemesi akciger apeksi ile bazali arasini igine
alacak sekildedir. Tarama parametreleri: tip voltaji,
120 kV; tlp current-time product, 50 - 100 mAs;
pitch, 0,6; matrix, 512x512; kesit kalinhigi, 3 mm,
rekonstrukte kesit kalinhgi, 1,5 mm. Goruntiler
Syngo Via Workstation (Siemens Healthineers)da

Sekil 3. Evre 2 Sarkoidozu olan 45 y kadin hastanin
koronal reformat toraks BT parankim penceresinde akciger
parankiminde izlenen degisiklikler
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Sekil 4. 70y Evre 2 sarkoidozlu hastada pulmoner arter
capinin élcimd ve artmis pulmoner arter/ aorta orani

mediasten penceresinde (width: 300 - 350 HU, level:
30 - 40 HU) degerlendirildi. Olgtimler toraks radyolojisi
konusunda 8 yillik deneyimi bulunan radyoloji
uzmani tarafindan yapilmistir. Kontrasth toraks BT
tetkiklerinde mediasten penceresi kullanilarak 3 mm
kesitler kullanilarak pulmoner arter bifurkasyonu
dizeyinde uzun eksene dik en genis transvers cap
Olgulerek (Sekil 2-4) not edildi. Daha sonra elde edilen
ortalama deger hem sarkoidozlu hasta grubu hem de
kontrol grubu icin kargilastirildi.

Sarkoidoz tanisi bulunan hastalarin arsiv dosyalari
taranmasini takiben 28 hastanin EKO ile elde edilmis
pulmoner arter basing O6lcim sonuclarina ulasildi
ve bu degerler ile BT'de 6lgimU yapilan pulmoner
arter capi arasindaki iligki karsilastirildi. Ayrica yine
sarkoidozlu hasta grubunda yer alan erkek ve kadin
hastalar igin hem PA basinci hem de pulmoner arter
capi karsilastinldi. Calisma igin 2022/3676 sayil lokal
etik kurul onayi alindi.

istatistiksel analiz SPSS 20.0. Versiyonu ile
yapilmigtir. Verilerin homojen bir dagihm gdsterip
goOstermedigi Kolmogorov-Smirnov testi ile
degerlendirildi. Homojen veriler student t- testi,
homojen olmayan veriler ise Mann-Whitney U-testi ile
degerlendirildi. <0,05 P degeri anlamli kabul edildi.

BULGULAR

Evre Il sarkoidozlu hasta grubunda ortalama yas
37,33 + 12,4, kontrol grubunda ise ortalama yas
39,1 + 13,2 idi. Sarkoidoz hasta grubunda 23 kadin
ve 11 erkek hasta yer almaktaydi. Her iki grupta
yas ve cinsiyet dagilimlarn arasinda anlamli fark



Yilmaz et al.

Tablo 1. Scadding Sarkoidoz Evrelemesi
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Evre Bulgular (PAAG ')

0 Normal

1 Lenf nodu bayimesi

2 1. + Parankimal degisiklikler
3 Parankimal degisiklikler

4 Fibrozis

Tani aninda hasta %si

%5-15
%45-65
%30-40
%5

PAAG ": Posteroanterior akciger grafisi

bulunmamaktaydi (p=0.022). Sarkoidoz tanisi ile
takip edilen hastalardan olugsan ilk grupta ortalama
APAC 30.6 +2.7 mm, kontrol grubunda ise 24.4
12.2 mm olarak O&lgulmugstur. Elde edilen degerler
karsilastirildiinda sarkoidozlu hastalarda kontrol
grubuna kiyasla APAC artigi tespit edilmis olup bu
fark, istatistiksel olarak anlamli bulunmustur (p<0.05).
Calismaya dahil edilen sarkoidoz tanili hastalarin
dosya taramasini takiben 28 hastada EKO yapildigi
tespit edilmis olup ortalama PA basinci 28.18+5.26
mmHg (min-max: 23 ve 43) olarak saptanmistir.
Ayrica EKO ile dlgilen pulmoner arter basinci ile bu
grup hastalardaki BT'den &lgilmis olan pulmoner
arter ¢ap! arasinda anlamh bir iligki tespit edilmistir
(p<0.001). Sarkoidoz tanisi bulunan hasta grubundaki
kadin ve erkek hastalar arasinda pulmoner arter
cap!t ve EKO incelemesi bulunan hasta grubunda
ise pulmoner arter basinglari arasinda anlaml fark
bulunmamaktaydi.

TARTISMA

Sarkoidozda PH'nin tanisinin  konulmasi ve
tedavisi olduk¢a karmasiktir ve bu nedenle sarkoidoz
konusunda deneyimli bir merkezde multidisipliner
yaklagimla uzman ekip tarafindan yapiimalidir (14,15).
Sarkoidoz tanisi olan ve PH gelisime riski tasiyan
hastalar tespit etmek hala blyuk bir problemdir. PH
suphesi olan bir hastanin tani ve tedavi slrecinin
algoritmasi konusunda onaylanmis bir protokol
yoktur. Ayrica sarkoidoz tanisi olan hastalarda da PH
icin belirlenmis bir tedavi yoktur. (15).

Sarkoidozlu hastalarda, kronik hipoksi ve

fibrozise bagli olarak distal kapiller yatakta olusan
vazokonstriksiyon ve arter duvarinda kazeifiye
olmayan grantlomlarin birikmesi sonucu PH gelisebilir
(9). Ayrica perivaskiiler fibrozis ve lenfadenopatiler
pulmoner artere basi yapmaktadir (14). Sarkoidozlu
hastalarda 6ksurlk ve dispne semptomlarinin altinda
bazi hastalarda pulmoner hipertansiyon yatmaktadir.
Pulmoner hipertansiyona bagli pulmoner arter
cap! artigi dnemli bir radyolojik bulgudur. Huitema
(15) sarkoidoz tanili hastalarda yaptigi ¢alismada;
pulmoner arter ¢capinin 29 mm’den biyik olmasinin,
pulmoner arter/aorta gapina oraninin 1’den biylk ya
daesitolmasini PH’nin bulgusu oldugunuifade etmistir.
Bizim calismamizda sarkoidozlu hasta grubunda
elde ettigimiz de@erler Huitema'’nin c¢alismasinin
sonuglari ile korelasyon gdstermektedir. Yine Galie
(10) sarkoidozlu hastalarda yaptigi ¢alismasinda
pulmoner arter capindaki artistan bahsetmektedir.
Pulmoner arter ¢api birgok galismaya konu olmustur.
Kuriyama (16) pulmoner arter ¢apini 24,2 + 2,2 mm,
Gunthaner (17) ise 28 + 0,3 mm olarak belirlemistir.
Calismamizda kontrol grubunda ortalama ana
pulmoner arter ¢api 24,4 £ 2,2 mm olarak saptandi ve
bu deder normal populasyon sonuglariyla uyumludur.
Ekokardiyografi, PH analizinde bilgisayarli tomografi
ile birlikte énemli rol oynar (7,15). Ekokardiyografik
incelemede PH tanisi igcin kullanilan parametreler
icinde doppler inceleme ile dlgllebilen pik trikiispit
regurjitasyon hizi (TRV) ve sag atriyum basincina
dayanan sistolik PA basinci de@erlidir. Burada énemli
olan bu élcilen degerin kateterizasyon ile elde olunan
gercek degderden daha fazla veya daha az tahmin

Tablo 2. Evre 2 Sarkoidoz tanili hasta grubu ve kontrol grubu verileri

Evre 2 Sarkoidoz hasta grubu

Kontrol grubu

Yas ortalamasi 37,33+12,4
Ana pulmoner arter ¢capi (APAC)" 30,6+2,7
Pulmoner arter basinci (PAB)? 28.18+5.26

39,1£13,2

24,4422 p<0.05

"Ana pulmoner arter gapi mm olarak 6lgilmustar.
2Pulmoner arter basinci EKO ile 6lgllen verilere dayanmaktadir.
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edebilir oldugu gergegdi géz dnlinde bulundurulmalidir
(13,15).

Sarkoidoz ve diger fibrotik akciger hastaliklarinda
PH icin erken teshis ydnteminin gelistirimesine
ihtiyag vardir (6). Bu komplikasyonu éngorebilecek
non-invaziv yéntemlerin basinda ise BT yer almakta
olup bizim calismamizda da BT ile PH gelisme
olasiligini takipte APAC o6lgimuanin énemli oldugu
vurgulanmaktadir.

Sonug¢ olarak; Sarkoidozlu hastalarda PH olasi
komplikasyonlardan biri olup invaziv bir ydntem
olan sagd kalp kataterizasyonu ile ana pulmoner
arter basincinin  Olgulmesi  tani  koydurucudur.
Calismamizda evre |l sarkoidozlu hastalarda BT
esliginde ana pulmoner arter ¢gapinin arttiyi sonucunu
elde ettik. Sarkoidozlu hastalarda BT ile pulmoner arter
¢apinin degerlendiriimesinin PH gelisimi konusunda
yol gdsterici olabilecegi dolayisiyla erken dénemde
muldahele firsati sunacadi kanisindayiz. Segilmis
hastalar, ekokardiyografi ve BT'de élglilen pulmoner
arter capinin birlikte kullaniimasi ile pulmoner
hipertansiyon tanisinda sag kalp kateterizasyonuna
yonlendirilebilir.

Cikar Catismasi: Calismada herhangi bir ¢ikar ¢atismasi yoktur.

Finansal Cikar Catismasi: Calismada herhangi bir finansal ¢ikar
catismasi yoktur.

Yazigsma Adresi: Pinar Diydem Yilmaz, Necmettin Erbakan
Universitesi, Meram Tip Fakiiltesi, Radyoloji Anabilim Dali,
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Oz

Amagc: Bu galismada yuksek riskli pediatrik solid tim&r hastalarinda uyguladigimiz otolog hematopoietik
kdk hicre tedavisinin (OHKHT) etkinlik ve guvenilirligini 12 yillik tecribemizle paylagsmayi amacgladik.
Hastalar ve Yontem: Ocak 2009-Temmuz 2021 tarihleri arasinda Cocuk Kemik iligi Nakil Unitesi'nde 18
yas altt OHKHT yapilan pediatrik maligniteli hastalarin verileri retrospektif olarak degerlendirildi.
Bulgular: Ortanca yasi 7,8 (0,5-18) yil olan 51 hasta (24 kiz, 27 erkek) galismaya dahil edildi: sirasiyla
ndéroblastom, ewing sarkomu, hodgkin lenfomasi, hodgkin disi lenfoma, germ hicreli timér ve yumusak
doku sarkomu olan 20, 15, 8, 4, 2 ve 2 hasta vardi. Hastalarin nétrofil ve trombosit engraftman ortanca
slreleri sirasiyla 11 (8-45) giin ve 16 (4-62) giin ve ortanca hastanede kalis siresi 38 (17-67) gun idi.
Tim hastalarda ortanca takip siiresi 2.83 (0.12-10.81) yil ve genel sagkalim %51.3+10.3; Ewing sarkomu
ve noéroblastom olgularinin ortanca takip slreleri ve sagkalim oranlari sirasiyla 2,63 (0,12-10,55) yil ve
% 64,2 +14,9 ve 2,81 (0,31-7,91) yil ve %42,8+12 idi. Noéroblastom hastalarinda; karboplatin, etoposid,
melfalan (CEM) hazirlik rejimi olarak alan 4 hastanin timia 6lirken, hazirlik rejimi olarak busulfan ve
melfalan (Bu/Mel) rejimi alan 16 hastanin 6'si1 61di: Bu/Mel grubunun ortanca takip siresi 3.08 (0.32-7.91)
yil ve genel sagkalim %55,1+13,8 idi (p:0,001).

Sonug: Hasta sayimizin sinirli olmasina ragmen, klinigimizde Ewing sarkomu ve ndéroblastom
olgularimizda elde edilen verilerde ve literatirde OHKHT'nin yapilmayan hastalara gére daha iyi sagkalim
sagladigi goérilmektedir.

Anahtar Kelimeler: Otolog hematopoietik kdk hiicre nakli, néroblastom, Ewing sarkomu, pediatri, onkoloji.

Abstract

Aim: In this study, we discuss the efficacy and safety of autologous hematopoietic stem cell transplantation
(AHSCT) for high-risk pediatric solid-tumor patients based on 12 years of experience.

Patients and Methods: The data of patients aged < 18 years with pediatric malignancies who underwent
AHSCT between January 2009 and July 2021 at the Pediatric Bone Marrow Transplant Unit were evaluated
retrospectively.

Results: Fifty-one patients (24 girls and 27 boys; median age, 7.8 years; range: 0.5-18 years) were
enrolled in the study; 20, 15, 8, 4, 2, and 2 patients had diagnoses of neuroblastoma, Ewing’s sarcoma,
Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, germ cell tumor, and soft tissue sarcoma, respectively.
The median neutrophil and platelet engraftment times were 11 (8—-45) and 16 (4-62) days, respectively,
and the median hospital stay was 38 (17-67) days. The median follow-up time was 2.83 (0.12-10.81)
years and the overall survival (OS) rate was 51.3 + 10.3% for all patients; the median follow-up times
and survival rates for the Ewing’s sarcoma and neuroblastoma cases were 2.63 (0.12-10.55) years and
64.2 £+ 14.9%, and 2.81 (0.31-7.91) years and 42.8 + 12%, respectively. All four patients who received
the conditioning regimen of carboplatin, etoposide, and melphalan (CEM) died; 6 of 16 neuroblastoma
patients who received the busulfan and melphalan (Bu/Mel) regimen as a conditioning regimen died: the
median follow-up period of the Bu/Mel neuroblastoma patients was 3.08 (0.32-7.91) years and the OS
rate was 55.1 + 13.8%.

Conclusion: Although the number of patients in this study was limited, AHSCT resulted in better survival
for Ewing’s sarcoma and neuroblastoma cases than reported for those who did not undergo AHSCT in
our clinic.

Key words: Autologous hematopoietic stem cell transplantation, neuroblastoma, Ewing’s sarcoma,
pediatrics, oncology
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INTRODUCTION

The prognosis of pediatric solid tumors has
improved greatly due to the use of multi-agent
chemotherapy, aggressive surgery, and targeted
radiation therapy. However, patients with metastatic,
refractory, or recurrent disease still have a poor
prognosis and are candidates for aggressive
treatments, such as autologous hematopoietic
stem cell transplantation (AHSCT) (1-3). High-dose
chemotherapy with AHSCT is a potentially curative
treatment, particularly in patients with chemotherapy-
sensitive malignancies; it can eliminate minimal
residual disease and is suitable for children with high-
risk solid tumors for whom conventional multimodal
therapy may not be sufficient (1-3).

AHSCT is suitable for high-risk pediatric patients
with solid tumors who respond to chemotherapy,
and have harvestable stem cells and a clinical
condition suitable for this aggressive treatment (4).
AHSCT allows doses of chemotherapeutic agents
to be increased above those used in the context of
myeloablation. Therefore, most preparative regimens
consist of combinations of chemotherapeutic agents
administered at high dosages to maximize antitumor
cytotoxicity (4). Transplant-related mortality has
decreased with advances in supportive care, the use
of growth factors, and good infection management.
Disease recurrence remains the most common cause
of treatment failure in patients undergoing AHSCT
(5).

In this study, we discuss the efficacy and safety of
AHSCT treatment for high-risk pediatric solid tumor
patients based on 12 years of experience.

PATIENTS AND METHODS
Patients

Pediatric patients aged < 18 years with malignancy,
and who were scheduled for AHSCT at the Pediatric
Bone Marrow Transplant Unit between January 2009
and July 2021, were included in the study. Eligibility
criteria, other than the indication for transplantation,
included a Lansky’s performance status of 0.70%,
left ventricular ejection fraction of 0.50%, and normal
liver and kidney function. Written informed consent
was obtained from the parents or legal guardians
in all cases involving high-dose chemotherapy,
AHSCT therapy, or peripheral blood stem cell (PBSC)
mobilization and collection. Ethics committee approval
was obtained for the study (KAEK No: 2022/256).
Peripheral blood stem cell mobilization and
collection
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PBSCs mobilized with granulocyte colony-
stimulating factor (G-CSF; filgrastim) were
administered for 4 days before starting the

subcutaneous (SC) collection (6, 7). PBSCs were
collected using the Spectra Optia apheresis device
through a double-lumen central venous catheter.
G-CSF (filgrastim) was administered subcutaneously
for 4 days in patients who failed the PBSC collection.
Then, the stem cells were collected from the bone
marrow under operating room conditions (7).
Conditioning regimen and supportive treatment

The busulfan/melphalan  (Bu/Mel) regimen
consisted of 12.8 mg/kg Bu, provided as 6-hourly
doses over 4 days (between days -6 and -3 before
transplant); 140 mg/m? Mel was administered
by intravenous (IV) infusion on day -2 (8, 9). IV
levetiracetam was given from day 1 of Bu to the
last day of infusion to prevent Bu-related neurologic
toxicity. The carboplatin, etoposide, melphalan
(CEM) protocol consisted of carboplatin at a dose
of 300 mg/m?/day and etoposide at a dose of 200
mg/m?/day between days -5 and -2, and Mel at a
dose of 45 mg/m? on days -8, -7, -6, and -5 (10,
11). The carmustine, etoposide, cytarabine, and
melphalan (BEAM) conditioning regimen consisted of
carmustine at a dose of 300 mg/m?/day on day -7,
300 mg/m?/day etoposide in two doses, and 400 mg/
m?/day cytarabine in two doses on days -6 to -3, and
140 mg/m? Mel on day -2 IV (12, 13). Transplants
were performed in reverse barrier isolation rooms.
Cryopreserved PBSCs were infused after rapid
thawing at 37°C on day 0. Diphenhydramine (1
mg/kg) and methylprednisolone (2 mg/kg) were
administered to prevent dimethylsulfoxide toxicity.
All patients received G-CSF (10 mg/kg/day) from
day 1 until neutrophil engraftment. Oral antibiotic
therapy was started empirically and IV antibiotic
therapy was started in cases of fever. Irradiated blood
products devoid of leukocytes were used to maintain
a hemoglobin level > 8 g/l and platelet count > 10 x
109/1.
Statistical analysis

Median and range values were calculated
for numerical parameters, and frequencies and
percentages for categorical parameters. Patient age,
sex, diagnosis, transplant type, stem cell source,
priming regimen, and transplantation-related adverse
event data were summarized. Survival analyses
were performed with the Kaplan-Meier method and
survival curves were drawn. The log-rank test was
used to compare survival between subgroups in the
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survival analyses. A p-value < 0.05 was considered
significant. All statistical analyses were performed
using SPSS software (ver. 22.0; IBM Corp., Armonk,
NY, USA) software. Event-free survival (EFS) was
defined as the time from day 0 (day of transplant) to
disease progression or relapse, or death from any
cause. Overall survival (OS) was defined as the time
from day O (day of transplant) to last contact with the
healthcare team or death.

RESULTS

Fifty-one malignant pediatric patients with an
indication who received AHSCT were included in the
study. The median age of the patients was 7.8 (0.5—
18) years; there were 24 females and 27 males. The
characteristics of the patients and transplantations
are given in Table 1. The median follow-up period
after transplantation was 2.83 (0.12-10.81) years.
Hematopoietic recovery

The median number of CD34 cells infused was
3.25 x 106/kg (0.3-26). All patients experienced
severe myelosuppression. Hematopoietic recovery
was defined as achieving an absolute neutrophil
count > 0.5 x 109/ and unsupported platelet count
> 20 x 109/ for at least 3 days. These values were
calculated after a median of 11 (8—45) and 16 (4-62)
days, respectively. The median number of days with

Table 1. Characteristics of patients and transplantation

Autologous stem cell transplantation in pediatrics

fever was 5 (1-15 days), and the median number of
IV antibiotic days was 14 (5-25 days). The patients
were hospitalized for a median of 38 (17-67) days
from the day of the stem cell infusion until discharge.
Non-hematological toxicities

All patients experienced moderate nausea and
vomiting during the conditioning regimen. A short-
term generalized convulsion was observed in one
patient. During the myelosuppression period, 21
patients had gastrointestinal complaints, manifested
as mucositis and diarrhea, which required pain relief.
Twelve patients needed total parenteral nutrition
(TPN), which was applied to the patients for a median
of 7 (2-27) days. Grade | and |l acute graft-versus-
host disease with skin involvement was observed in
two patients. Five patients developed hepatic veno-
occlusive disease, which was severe in one case.
Acinetobacter baumannii growth was detected in the
catheter of one patient. No transplantation-related
deaths were recorded.
Survival

As of May 2022, 32 patients were alive and
disease-free, one is living with relapsed disease, and
18 have died. No transplantation-related deaths were
reported; relapse and progressive disease were the
only causes of death. The median relapse time after
transplantation was 8.93 (1.41-94.94) months. The

Characteristics Value
Age (years) (median) 7,8 (0,5-18)
Gender

Female 24 (% 47)
Male 27 (% 53)
Diseases

Neuroblastoma 20 ( % 39)
Ewing Sarcoma 15 ( % 29)
Hodgkin Lymphoma 8 (% 16)
Non-Hodgkin lymphoma 4 (% 8)
Soft tissue sarcoma 2 (% 4)
Germ Cell Tumor 2 (% 4)
Stem cell source

Peripheral blood 49 ( % 96)
Bone marrow 2(% 4)
Conditioning Regime

Busulfan/Melphalan (Bu/Mel) 33 ( % 64)
Carmustine/Cyt/Eto/Mel (BEAM) 8 (% 16)
Carboplatin/Eto/Mel (CEM) 6 (% 12)
Others( Bu/Cyc, Bu/Eto/Cyc, Cyc/Eto/carbo) 4 (% 8)
Neutrophil engraftment time (median days) 11 (8-45)
Platelet engraftment time (median days) 16 ( 4-62)
Hospitalization period (median days) 38 (17-67)

Abbreviations
Cyc: Cyclophosphamide, Cyt: Cytarabine, Eto: Etoposide,

, carbo: Carboplatin.
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Total Patient

Dead patient

Alive patient

BU/MEL 16 6
CEM 4 4
Total 20 10

10 (%62,50)
0 (%0,00)
10 (%50,00)

Abbreviations:
BU/MEL: Busulfan/Melphalan, CEM: Carboplatin/Etoposide/Melphalan

EFS rate for the entire group was 57.4 + 7.9% at 2
years. The EFS rate at 2 years was 64.2% + 14.9%
for the Ewing’s sarcoma patients, 40.8% * 12.5%
for the neuroblastoma patients, 87.5 + 11.7% for the
Hodgkin’s lymphoma patients, and 87.5 £ 11.7% for
the non-Hodgkin’s lymphoma patients. The OS rate
was 51.3 + 10.3% for the entire group, with a median
follow-up of 2.83 (0.12-10.81) years. The OS rate for
Ewing’s sarcoma was 64.2 + 14.9%, with a median
follow-up duration of 2.63 (0.12-10.55) years. The
OS rate for neuroblastoma was 42.8 + 12%, with a
median follow-up time of 2.81 (0.31-7.91) years. The
OS rate for Hodgkin’s lymphoma was 58.3 + 25.1%,
with a median follow-up of 6.42 (0.5-10.81) years.
The OS rate for non-Hodgkin’s lymphoma was 75 +
21.7%, with a median follow-up of 3.49 (0.25-6.23)
years (Figure 1). The OS rate was 55.1 £+ 13.8% for
the neuroblastoma patients using the Bu/Mel regimen,
in respect to the receiving CEM that no living rest,

Survival Functions

Diseases

_MINBL
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L IIOTHER
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1 - EWING-censored
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time

Figure 1. Overall survival curve of patients
undergoing autologous hematopoietic stem cell
transplantation
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with a median follow-up of 3.08 (0.32-7.91) years (p
= 0.001) (Table 2 and Figure 2).

DISCUSSION

Although childhood cancer accounts for only
a small proportion of the global cancer burden, it
remains one of the leading causes of death in children
and adolescents (14). OS has improved in recent
years, due to remarkable progress in the diagnosis
and treatment of childhood cancers. According to
2014 statistics from the American Cancer Society,
5-year survival rates for pediatric cancer exceed 80%
in developed countries (14).

The prognosis of relapsed/progressed childhood
cancers remains unfavorable, particularly for certain
solid tumors such as neuroblastoma, and bone and
soft tissue sarcomas (15). Numerous attempts have
been made to improve the prognosis, and high-dose
chemotherapy and AHSCT have played an important

Survival Functions

conditioning
regimen
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~ BUMEL-censored
+— CEM-censored
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Cum Survival

T
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Figure 2. Comparison of the overall survival curve
of neuroblastoma patients treated with the BU/MEL
and CEM conditioning regimens
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role in some cases (3, 4). However, survival rates
for most relapsed/progressed solid tumors have
generally been stable for almost 30 years (16).

The ability to safely collect, store, and reinfuse the
patient’'s hematopoietic stem cells has led to bone
marrow tolerance of cytotoxic therapy, allowing for
more intensive treatment of some malignancies (17).
Improvements in supportive care, the use of growth
factors, and improved management of infectious
complications have reduced mortality due to cytotoxic
regimens. Unfortunately, disease recurrence remains
the most common cause of treatment failure in
patients undergoing AHSCT (5).

Hematopoietic stem cell-assisted high-dose
chemotherapy was evaluated in a randomized clinical
trial of patients with Ewing’s sarcoma (European
Ewing Tumor Working Initiative of National Groups
[Euro-EWING] 99 and EWING 2008). In that study,
287 patients with isolated pulmonary (lung or pleural)
metastatic disease received six courses of vincristine,
ifosfamide, doxorubicin, and etoposide (VIDE)and one
course of vincristine, dactinomycin, and ifosfamide
(VAI). Next, the patients were randomly assigned to
groups receiving one course of Bu plus Mel high-
dose chemotherapy followed by autologous stem cell
rescue, or seven cycles of conventional chemotherapy
with VAI followed by whole-lung irradiation. During
a median follow-up of approximately 8 years, no
significant difference in the 8-year EFS rates was
detected between the two groups (53% vs. 43%). The
8-year OS rates were 54% vs. 55%, respectively. In
addition, infection rates, as well as gastrointestinal
and liver toxicities, were higher in the high-dose
chemotherapy and AHSCT groups; there were four
deaths in this group, and none in the conventional
chemotherapy group (18).

In an open-label phase Il study (Ewing 2008R3),
109 patients with metastatic Ewing’'s sarcoma
(excluding those with pulmonary metastases only)
received six cycles of VIDE and eight cycles of
consolidation therapy with vincristine, actinomycin D,
and cyclophosphamide. Patients were then randomly
assigned to groups receiving treosulfan plus Mel
followed by hematopoietic stem cell support or no
other treatment. After a median follow-up of almost 3.5
years, the addition of hematopoietic stem cell support
and high-dose chemotherapy did not improve 3-year
EFS (21% vs. 19%). However, posthoc analysis
of a subset of 41 patients aged < 14 years of age
demonstrated a potential benefit of this approach for
3-year EFS (39% vs. 9%) (19).
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In a thesis study that evaluated 71 patients with
Ewing’s sarcoma, which was completed in 2022 at
our institution, the OS rate was 43.4 + 0.65%. AHSCT
was applied in 19 of 71 cases (26.7%). The OS of the
patients who did not undergo AHSCT (n = 52; 73.2%)
was 36.2% £ 0.69%, and the OS of the patients who
underwent AHSCT was 66.7 + 1.61% (p < 0.05) (20).
In our study, the EFS rate of patients with Ewing’s
sarcoma (metastatic, undergoing inadequate surgery,
tumor volume > 200 ml) was 64.2% + 14.9% at 2
years. The OS rate was relatively high for Ewing’s
sarcoma compared to the literature, at 64.2 + 14.9%.
The median follow-up was 2.63 (0.12—10.55) years.
No transplantation-related deaths were recorded.

Consolidation therapy with stem cell salvage
improves EFS, but not OS, according to a Cochrane
review of three randomized trials of 739 children
with high-risk neuroblastoma. In that analysis, high-
dose chemotherapy and hematopoietic stem cell
transplantation improved EFS and tended to improve
OS in two studies compared with conventional
therapy, although the results were not significant.
No difference in secondary malignant disease or
treatment-related deaths was observed between
the two treatment groups, but significantly higher
rates of treatment-related toxicities, such as renal
damage, interstitial pneumonia, and veno-occlusive
disease, were seen in those treated with stem cell
transplantation compared with those treated with
conventional chemotherapy (21).

The clinical features and prognoses of 458 children
with high-risk neuroblastoma were assessed at a
single center. The 5-year EFS rate was 31.2 £ 2.6%
and the 5-year OS rate was 43.9 + 3.2%. The 5-year
EFS and OS rates in 142 AHSCT patients with bone
marrow metastases (38.1 + 5.5% and 35.7 + 4.7%,
respectively) were better than those of 196 patients
with bone marrow metastases who did not undergo
transplantation (26.5 + 4.5% and 25.1 + 3.6%,
respectively) (p = 0.001). The EFS and OS rates
of patients with bone metastases who underwent
AHSCT were significantly better than those of patients
who did not (22).

The results of the Turkish Pediatric Oncology
Group (TPOG) national protocol were evaluated in
a study that included 272 high-risk neuroblastoma
patients. The EFS and OS rates were 28% and 36%
at 5 years, respectively. The EFS rate after induction
was 41% (n = 138) in the conventional chemotherapy
arm and 29% in the AHSCT group (n =47) (p = 0.042);
the OS rates were 45% and 39%, respectively (p =
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0.05) (10). The OS rate was 54.5%, and the EFS rate
was 39%, at a median follow-up of 20.7 (7.8-105.6)
months in a study conducted by Yilmaz et al., in which
11 patients with a diagnosis of refractory/ultra-high-
risk neuroblastoma underwent tandem MIBG scans
and AHSCT (23).

Athesis study of neuroblastoma patients evaluated
at our institution in 2017 reported that the 5-year OS
and EFS rates were 52% and 34%, respectively,
in 33 patients treated according to the TPOG 2009
neuroblastoma protocol. AHSCT was performed in
10 of 22 stage 4 patients. The 3-year OS rate was
71.1%, and the 5-year OS rate was 35.6%, in patients
who underwent AHSCT. The 3-year OS rate was
37.5% in patients who did not undergo AHSCT. No
significant difference in OS was detected between
patients who received and did not receive AHSCT (p
= 0.164). However, the OS of patients who underwent
AHSCT was better (24). In this study, the 2-year EFS
was 40.8 + 12.5%, the OS was 42.8 + 12%, and the
median follow-up was 2.81 (0.31-7.91) years for 20
neuroblastoma patients who underwent AHSCT.

Bu/Mel improved EFS, and caused fewer serious
adverse events, than CEM in an international,
randomized, multi-arm, open-label phase Il study
(HR-NBL1/SIOPEN) comparing CEM vs. Bu/Mel as
high-dose chemotherapy in high-risk neuroblastoma.
The median follow-up time was 7.2 (5.3-9.2) years.
At 3 years, 146 of 296 patients in the Bu/Mel group
and 188 of 302 in the CEM group had an event. The
3-year EFS rates were 50% and 38% (p = 0.0005)
(25). In our study, the OS rate for neuroblastoma
patients who underwent the Bu/Mel regimen was
55.1 + 13.8%, which was better than the OS rate
of all neuroblastoma patients (42.8 + 12%). Despite
the limited number of cases, the OS of patients
transplanted with Bu/Mel was better than that of
CEM protocol and non-transplanted patients, and
transplantation with Bu/Mel significantly contributed
to survival.

Second-line chemotherapy followed by high-dose
chemotherapy and AHSCT is the regimen of choice
for patients with Hodgkin’s lymphoma who develop
refractory disease during treatment or relapse < 1
year after completing treatment (26, 27). A study of 82
patients with refractory Hodgkin’s lymphoma reported
that, after aggressive second-line therapy (high-dose
chemoradiotherapy), AHSCT resulted in a 49% 5-year
OS rate (28). In another study, the 10-year EFS and
OS rates were 41% and 51%, respectively, for primary
refractory Hodgkin’s lymphoma patients treated with
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chemotherapy plus radiation therapy (29). In a Turkish
study by Hazar et al., in which patients with recurrent
or refractory pediatric Hodgkin’s lymphoma who
underwent AHSCT with a median follow-up period of
39 months were evaluated, the 5-year OS and EFS
rates were 63.1% and 54.3%, respectively (12). In
another study from Turkey, the 3-year OS rates for
patients with Hodgkin’s lymphoma and an indication
for AHSCT were 100% for late relapse (relapsed
1 year after treatment completion) and for early
relapse (relapsed 3—12 months after completing the
treatment); the respective rates for those with resistant
disease were 83.3% and 57.6% (p = 0.003) (30).
Autologous and allogeneic hematopoietic stem cell
therapy can be applied in patients with non-Hodgkin’s
lymphoma, and long-term remission can be achieved
in relapsed patients (31). In our study, the 2-year
EFS rate was 87.5 + 11.7% for Hodgkin’s lymphoma
and 75 + 21.7% for non-Hodgkin's lymphoma. The
OS rate was 58.3 + 25.1% for Hodgkin’s lymphoma
with a median follow-up of 6.42 (0.5-10.81) years,
and 75 + 21.7% for non-Hodgkin’s lymphoma with a
median follow-up of 3.49 (0.25-6.23) years. Although
the survival rates of our patients were high, it was not
possible to draw any definitive conclusions due to the
low number of cases.

This study had several limitations, including the
single-institution retrospective design and small
sample size. Also, the different therapeutic protocols
used during the study period may have affected
the treatment results, particularly the comparison
between neuroblastoma patients who received
Bu/Mel and those who did not. However, all of the
protocols were based on various combinations of the
same induction chemotherapeutic agents used today;
therefore, differences between protocols are unlikely
to affect our findings over the long term.

CONCLUSION

The efficacy and toxicity of AHSCT combined with
multi-agent chemotherapy, radiation, and surgery for
solid tumors remain controversial. Our study involved
a small number of patients. Although the use of
AHSCT in children and adolescents with high-risk
solid tumors has shown promising results, disease
recurrence remains a major challenge. AHSCT should
be used in specific subsets of patients, along with
post-transplant immunomodulatory maintenance or
vaccine, cytokine, or antibody therapies. Prospective
randomized multicenter clinical trials of pediatric
patients with solid tumors should be conducted.
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SARS-CoV-2'nin tanimlanmasindan bu yana COVID-19 hastaligi sonrasi ¢ocuklarda ortaya cikan ve
Kawasaki hastaligini taklit eden multisistem inflamatuar bir sendrom (MIS-C) ingiltere’de Nisan 2020’de
bildirilir iken, yetigkinlerde ortaya ¢ikan COVID-19 ile iligkili multisistem inflamatuar sendrom (MIS-A)
Haziran 2020’de bildirilmistir. MIS-A hastalarinin literatirde 50 yasina kadar oldugu bildirilmis olup MIS-C
ile karsilastirildiginda altta yatan bazi saglik kosullarina sahip olma ve yakin dénemde tanimlanabilir bir
solunum yolu hastaligi gegirmis olma olasiligi daha yuksektir. Diger yandan MIS-A hastalari ile MIS-C
hastalari értisen birgcok klinik 6zellige sahiptir fakat MIS-A’da kardiyak disfonksiyonun ciddiyeti, tromboz
insidansi ve MIS-A mortalitesi daha yiksek olabilir. MIS-C/A’da nétrofili, lenfopeni ve trombositopeninin
yaygin olarak bulundugu agik olmakla beraber bu 6zellikler troponin ve BNP/NT-proBNP’deki ylikselmelerle
birlikte hastalik aktivitesinin dlglleri olarak kabul edilmistir.

Anahtar Kelimeler: Multisistem inflamatuar sendrom, gocuk, yetigkin, MIS-C, MIS-A, COVID-19
Abstract

Since the identification of SARS-CoV-2, a multisystem inflammatory syndrome (MIS-C) that appears in
children after COVID-19 disease and mimics Kawasaki disease was reported in the UK in April 2020,
while it is associated with Covid-19 in adults. Multisystem inflammatory syndrome (MIS-A) was reported
in June 2020. MIS-A patients have been reported to be up to 50 years of age in the literature and are more
likely to have some underlying health condition and have recently had an identifiable respiratory disease
compared to MIS-C. On the other hand, MIS-A patients and MIS-C patients have many overlapping clinical
features, but the severity of cardiac dysfunction, incidence of thrombosis, and MIS-A mortality may be
higher in MIS-A. While it is clear that neutrophilia, lymphopenia, and thrombocytopenia are common in
MIS-C/A, these features, together with elevations in troponin and BNP/NT-proBNP, have been considered
measures of disease activity.

Key words: Multisystem inflammatory syndrome, child, adult, MIS-C, MIS-A, COVID-19
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GIRIS

insan koronaviriisleri ilk olarak 1960’larda
kesfedilmis olup ismini bulastiriciliklarinda rol oynayan
yuzeylerinde bulunan basak proteinlerinin tag benzeri
yapisindan almaktadir (1). Tim insan koronavirusleri
hayvan kokenlerine kadar izlendiginde; HCoV-229E,
HCoV-0OC43, HCoV-NL63 ve HCoV-HKU?’in “soduk
alginligina” benzer hafif solunum semptomlarina
neden oldugu bilinmektedir (2). Yeni bir koronavirts
olan SARS-CoV-2 Aralik 2019’da ortaya c¢ikarak, ilk
olarak Cin’in Wuhan kentinde salgina neden oldu
(3). Amerika Birlesik Devletleri Hastalik Kontrol ve
Korunma Merkezlerine (CDC) gére, virlisiin bulagmasi
yakin ve zamana bagli bir sekilde dodrudan temas
veya solunum damlaciklari yolu ile gergeklesmektedir.
Bulasin olmasi genellikle 15 dakika veya daha uzun
sure boyunca 1.82 metre iginde yakin temas gerektirir
(4). DUnya capinda vaka sayisi 13 Nisan 2021 tarihi
itibari ile 2,961,931 dlimle 136 milyonu asmistir (5).
Tdm dinyada gérilen bu hastaligi Dinya Saglk
Orgiitii 11 Mart 2020 tarihinde pandemi olarak ilan etti
(6).

SARS-CoV-2'nin  tanimlanmasindan bu yana
COVID-19 hastaligi sonrasi ¢ocuklarda ortaya gikan
ve Kawasaki hastaligini taklit eden multisistem
inflamatuar bir sendrom (MIS-C) ingiltere’de Nisan
2020’de bildirilir iken, vyetigkinlerde ortaya c¢ikan
COVID-19 ile iligkili multisistem inflamatuar sendrom
(MIS-A) Haziran 2020’de bildirilmigtir. Etyolojide
rol alan faktorler hala iyi tanimlanmamis olsa da
adaptif bagisikligin sorumlu oldugu dastnilmektedir
(7). MIS-C'li g¢ocuklarin halihazirda veya yakin
zamanda hastaliga maruz kalma oykuleri mevcuttur.
Bildirilen semptomlar arasinda ates veya titreme,
gastrointestinal semptomlar, tasikardi, konjonktivit ve
goreceli olarak ciddi solunum hastalgi ile mukozal
degisiklikleryeralir. Bu hastalarin blyuk bir gogunlugu,
yogun bakim unitesi dlizeyinde bakim gerektiren sok
ve kardiyak disfonksiyon gelistirir (8). Klinik 6zellikler
cogunlukla farkliliklar gdstermekle birlikte ates
MIS-A sendromunun ana bulgusudur. Cogunlukla
sok, kardiyak disfonksiyon, gastrointestinal sistemle
ilgili sikayetler (karin agrisi, bulanti, kusma) ve
ferritin, D-dimer, C-reaktif protein, IL-6 dahil olmak
Uzere yuksek inflamatuar belirtecler gorilen diger
bulgulardir (9).

MIS-A’nin Temel, Demografik, Klinik ve Tanisal
Ozellikleri

MIS-C tanimlandiktan sonra, yetiskinlerde
benzer bir form olan MIS-A, ayr bir klinik tablo
olarak tanimlanmigtir (10-12). MIS-A; 221 yasinda
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bir kiside, laboratuvar kaniti ile tanimlanmis olan
mevcut veya 12 hafta iginde gegirilmis SARS-CoV-2
enfeksiyonu varlidi, siddetli ekstrapulmoner organ
disfonksiyonu (tromboz dahil), laboratuvar olarak
kanittanmis hiperinflamasyon, ciddi solunum yolu
hastaliginin yoklugu ile karakterize hastaneye yatis
gerektiren ciddi bir hastalik olarak kabul edilmigtir
(10). MIS-A hastalarinin literatirde 50 yagina kadar
oldugu bildirilmis olup MIS-C ile karsilastirildiginda
altta yatan bazi saglik kosullarina sahip olma ve
yakin dénemde tanimlanabilir bir solunum yolu
hastaligi gecgirmis olma olasiligi daha ytksektir. Diger
yandan MIS-A hastalari ile MIS-C hastalari 6rtisen
bircok klinik 6zellige sahiptir fakat MIS-A'da kardiyak
disfonksiyonun ciddiyeti, tromboz insidansi ve MIS-A
mortalitesi daha yuksek olabilir (10).
SARS-CoV-2’nin Patofizyolojisi

Akut COVID-19; ¢oklu organ yetmezIigini ve hizli
klinik bozulmay: tetikleyerek, hem lokal hem sistemik
bir sitokin firtinasi ve akut solunum sikintisi sendromu
(ARDS) ile karakterize siddetli bir tablo gdsterebilir.
Hem ARDS’li ciddi birincil COVID-19 hem de MIS-C/A
hiperinflamasyon ve sitokin salinimi ile karakterize
edilirken, kayda deger bazi patolojik farkhliklar da
kaydedilmistir. SARS-CoV-2 enfeksiyonuna Kkarsi
insan bagisiklik tepkisini tam olarak karakterize
etmeye yonelik agresif cabalarin simdiye kadar
bildiriimis olanlari asagida 6zetlenmis olup bu konak
ve patojen iligkisi hakkinda égrenilecek hala gok fazla
sey vardir (13).

COVID-19

Bir Betacoronaviris olan SARS-CoV-2; zarfli,
tek sarmalli, pozitif duyarh bir RNA virasudur (14).
Yuzeyindeki S (sivri uglu) gliko-protein, anjiyotensin
donistirict.  enzim  2'ye  (ACE-2) baglanir,
akcigerlerdeki vaskuller endotel hicrelerinde ve diger
bircok organda bulunan ylksek oranda eksprese
edilen bir transmembran protein viral girise izin verir
(15,16). Bu durumun sonucunda baskin bir sitokin
salinimi ve monosit aktivasyonu ile dogustan gelen
immdn yanitin  aktivasyonu tetiklenir (17). Lokal
ve periferik monositler, proinflamatuar sitokinlerin
artan sekresyonu yoluyla siddetli COVID-19
sirasinda olusan sitokin firtinasindan sorumlu gibi
gorunmektedir (14,18).

COVID-19 hastalarinda nétralize edici antikor
yanitlarisaptanmigolup SARS-CoV-2antikorseviyeleri
ile hastalik siddeti arasindaki iliski hala tartismalidir
(19-22). SARS-CoV-2 S proteini IgM ve 1gG seviyeleri
siddetli ve iyilesmis COVID-19 hastalarinda daha
yuksektir ve semptomlarin baslangicindan bu yana
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gecen sure ile orantih olup bu durum gigli bir
SARS-CoV-2 spesifik humoral yaniti yansitir (22).
SARS-CoV-2 IgG ve IgM antikorlari asemptomatik
SARS-CoV-2 pozitif bireylerde COVID-19 hastalarina
kiyasla daha duslk seviyelerde bulunmustur (23).
COVID-19'u takiben uzun sureli koruyucu nétralize
edici antikor bagisikhdinin olusup olusmadigi henlz
netlik kazanmamigtir (23,24).

COVID-19 hastalarinda, saglikli dondrlere ve
iyilesmis COVID-19 hastalarina kiyasla siddetli
COVID-19 hastalarinda B hilicre plazmablastlar
geniglemistir (21,25). Genigletiimis plazmablastlar
ekstra folikuler B hucresi aktivasyonunu yansitabilir
ve bu uyumsuz inflamatuar yanit, doku hasarini
artirabilen immun aracili hasardan sorumlu olabilir
(21,26).

Lenfopeni, SARS-CoV-2 enfeksiyonunun
ciddiyeti ve mortalitesi ile iligkilidir; bu lenfopeni,
hem CD4 + hem de CD8 + T hicre alt gruplarindaki
azalmalarin bir sonucudur (27). Bu azalmalarin
etiyolojisi belirsizligini koruyor ve Orta Dogu Solunum
Sendromu koronavirlisinde (MERS-CoV) oldugu
gibi T hacrelerinin dogrudan viral enfeksiyonu veya
inflamatuar ortamin etkileriyle veya son organlarda T
hicresinin sekestrasyonu ile iligkili olabilir (17,27,28).
T hicreleri muhtemelen SARS-CoV-2 enfeksiyon
kontroll igin temeldir ve akut SARS-CoV-2'ye 6zgl
T hicreleri yliksek dizeyde aktive olmus sitotoksik
fenotip sergilemistir (29). T hicre bagisikliginin
indUksiyonu etkili virts kontroli icin gerekliyken,
dizensiz T hucre yanitlari birincil COVID-19'da
hiperinflamasyona katkida bulunabilir. Kritik hastaligi
olan COVID-19 hastalarinda, énemli dl¢iide ex vivo
inflamatuar sitokin tretimi yapabilen belirli CD4 + T
hicrelerinin artan frekanslari tanimlanmistir (30).
Bu alt kime daha o6nce inflamatuar hastaliklarda
ve sepsiste kotl  sonuglarla iligkilendirilmigtir
(31). Siddetli COVID-19 vakalarinda, regulatér T
hicrelerinin azaltiimis sikhigi da tanimlanmistir, bu da
hiperinflamasyonu siddetlendirebilir (27,32).

MIS-C

MIS-C'de hiperenflamasyona yol agan molekiler
mekanizmalar bu asamada blylk dlgude
bilinmemektedir ve fenotipik karakterizasyonlarla
sinirhdir. MIS-A'da henliz benzer calismalar rapor
edilmemistir. MIS-C sirasinda bagisiklik tepkisinin
profilini ¢ikarmaya odaklanan son calismalar bazi
potansiyel mekanizmalari aydinlatmis olup incelenen
hasta sayisi hala azdir ve bu siddetli inflamatuar
bozukluga yol agan immunopatoloji kesfedilmeyi
beklemektedir.
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MIS-C hastalarinin ¢ogu pozitif anti-S 1gG'ye
sahiptir ve bu seviyeler siddetli COVID-19'dan sag
kurtulan yetiskin bireylerle karsilagtirilabilir, bu da MIS-
C'nin glgli bir bagisikhk tepkisi ile iligkili oldugunu
dustndurir (28,33,34). Bu gbzlem dogrultusunda ve
siddetli COVID-19'un aksine MIS-C; dislk ve hatta
negatif viral ylUklerin yani sira dusik veya anti-S IgM
yokludu ile karakterize edilir ve bu da postenfeksiy6z
bir fenomen fikrini destekler (34,35).

Ayrica immunomodilasyona muikemmel yanit,
MIS-C'nin  dogrudan viristen ziyade enfeksiyon
sonrasl immun duzensizlik tarafindan yénlendirildigini
ileri sarer.

ilging bir sekilde, anti-S IgG nétralize edici aktivite
karsilastirildiginda; MIS-C hastalari, COVID-19
ARDS'li yetigkin hastalara ve iyilesen plazma
dondrlerine kiyasla azalmis aktivite sergiler iken,
COVID-19'lu diger cocuklara kiyasla artmis aktivite
sergilemistir (28,33,34). Bu bulgular, MIS-C pediatrik
immidn yanitinda anormal bir noétralize edici aktivite
oldugunu disindirmektedir.

MIS-C hastalarindaki lenfopeninin, CD4+ ve
CD8+ T lenfositleri ve NK hucrelerinin sayisinin
azalmasina bagli oldugu goésterilmistir (36,37). MIS-C
hastalarinin immuno-profillemesi, belirgin T hicresi
aktivasyonunu ve carpik T hdcresi alt kimelerini
ortaya c¢ikarmistir (28,36,37). MIS-C'de T hicreleri
daha aktif gértintrken, monositler, dendritik hlcreler
ve B hdcreleri gibi antijen sunan hicreler daha
dusik aktivasyon belirteglerine sahiptir, bu da antijen
sunumunda olasi bir eksikligi digtndurur (38).

MIS-C hastalarinda saptanabilen birka¢ element,
daha yuksek ¢ozunur kompleman bilesenleri C5b-9'a
egilim dahil olmak Uzere bir endotel disfonksiyonu
ve mikroanjiyopatiyi dusundurdr (35). Bu bulgu, kan
yaymalarinda daha ylksek sitokin seviyeleri ve daha
yuksek ekinosit ve ¢apak hicresi sikhgi ile koreledir;
bu durum, COVID-19 ARDS hastalarinda oldugu gibi
endotelyal disfonksiyonun inflamasyonun sirmesine
katkida bulunabilecegini distindirmektedir (35).

MIS C/A igin Ayirici Tanilar

Ortaya c¢ikan kanitlar, MIS-C hastalarinin sunum
sirasindaki ana Ozelliklerine gore farkli kiimelere
ayrilabilecegini disundidrmektedir. MIS-C'nin en sik
karsimiza ¢ikan bir formu; neredeyse evrensel olarak
kardiyak ve gastrointestinal sistemler dahil olmak
Uzere daha fazla organ sisteminin de dahil oldugu
ve daha ylksek oranda sokun, lenfopeninin ve
miyokarditi gosteren ylksek kardiyak biyobelirteglerin
oldugu addlesanlarda gdrtilen bir tablo seklindedir (9).
MIS-C geligtiren ¢cocuklarin ilk raporlarindan bu yana,
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hastaligin iyi bilinen ¢ocukluk hastaligi olan Kawasaki
Hastaligi’'nin (KH) bazi klasik semptomlariyla
ortaya c¢iktigi acikti (9,39-41). Ayrica yetigkinlerde
KH normalde ¢ok nadir goérilmesine ragmen, MIS-
Al hastalarin da benzer 6zelliklere sahip oldugu
bildirilmigtir (10).

Kawasaki Hastaligi

ilk taninmasindan itibaren, MIS-C ve KH arasindaki
benzerliklerin (Tablo 1), 6zellikle siddetli Kawasaki
Sokunun (KS) gézden kagirilmasi imkansiz olmustur.
KH tanisi, bagska yerlerde tanimlandigi gibi klinik
bulgulara ve laboratuvar kriterlerine dayanir (42,43).
KH ve K$'yve benzer sekilde, MIS-C/A'nin spesifik
bir tani testi yoktur. Bu nedenle, MIS-C ve KH/
K$ arasindaki baslica ayirt edici semptomlarin
vurgulanmasi, MIS-C/A'nin klinik vaka taniminin
anlasiimasini zenginlestirebilir.

MIS-C hastalarinin sunumunda gastrointestinal
semptomlar baskin olma egilimindeyken, geleneksel
KH veya KS durumunda (yani SARS-CoV-2 ile iligkili
olmayan vakalarda) abdominal agri, kusma ve ishal
nadirdir (44). MIS-C ve KH arasindaki diger farkhliklar
da ortaya c¢ikmaya baslamistir. MIS-C'li hastalar
ortalama olarak KH hastalarindan daha yashdir
(ortalama yas 8-9 yil ve 2-3 yil). Obezite, KH'nda
belirtimeyen MIS-C'ye yatkinlk yaratan altta yatan
bir tibbi durum olabilir (9,40,41). MIS-C i¢in mevcut
vaka tanimlarini kargilayabilen sadece bir gunlik
atesle basvuran cocuklar, 5 gunlik ates gerektiren
tam KH kriterlerini higbir zaman kargilamayabilir.
Minér laboratuvar kriterleri dahil olmak (zere eksik
KH formlari tani durumunu daha da karmasik hale
getirir, ancak artan kanitlar MIS-C'de daha yuksek
C reaktif protein ve diger inflamatuar belirtegler
(ferritin ve D-dimer) ile, daha fazla anemi, lenfopeni

Table 1. MIS-C ve KH’'nin karsilastiriimasi

Ozellikler MIS-C KH
Yas (ortalama) 8,5 yil 3 yil
Ates +++ +++
Dokuntu ++ +++
Konjonktivit ++ ++
Oromukozal degisiklik ++ ++
Ekstremite degisimi +/- +
Servikal LAP +/- +
Koroner dilatasyon + ++
Kardiyak disfonksiyon ++ -

Gl semptomlar +++ +
Sok/Hipotansiyon ++ +/-
Olim %2 %0,17
MIS-C: Cocuklarda multisistem inflamatuar sendrom; KH: Kawasaki

Hastaligi; LAP: Lenfadenopati.
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ve trombositopeni  durumlarinin
gOstermektedir (9,39-41,45).

Geleneksel KH hastalarinda tipik olarak iskemi
olmaksizin miyokardiyal 6dem ve kardiyomiyosit
nekrozu vardir (42,45). Bu nedenle, KH'nda ki
troponin seviyeleri gok ylksek degildir. Aksine, MIS-
C'nin kardiyak tutulumu sikhkla ytksek troponin
seviyelerine ve yuksek kardiyak disfonksiyon
frekanslari ile birlikte yuksek beyin natrilretik proteini
(BNP) veya N Terminal-pro BNP'ye (NT-proBNP)
yol agar (41,45-48). MIS-C hastalarinda ayrica
siklikla miyokardit ile uyumlu elektrokardiyogram
degigiklikleri olur (42,48). Yogun bakim gerektiren,
solunum destedi ihtiyaci olan ve sok ile bagvuran
MIS-C hastalarina kiyasla sok ile bagvuran KH'nin
sikhdr oldukca dusuktir, %5 civarindadir (45-48).
MIS-C vakalari, KH'nin bir &zelligi olan koroner
arter dilatasyonunu igerebilir, ancak bu vakalarin
az bir kisminda gérinmektedir (9,39-41,45). Uzun
vadeli sonuglar heniz mevcut olmadigindan, MIS-C
hastalarinin uzun vadeli koroner sekel riskinin olup
olmadigi agik degildir, ancak miyokardit tanisi olan
hastalarin ¢ogu ilk ayaktan takiplerinde baslangica
donmuas goérinmektedir (49,50).

MIS-C/MIS-A ile ilgili Diger Gériigler

MIS-C/A'nin sunumu diger birgok kosul ile de
Ortuserek ayirt edici demografik, klinik, laboratuvar
ve goruntuleme Ozelliklerinin taninmasini hayati hale
getirir. Genis bir yelpazede enfeksiy6z, inflamatuar
ve alerjik/reaktif etiyolojiler mutlaka dusundlmelidir.
Yoénetim dnemli o6lcide degisebileceginden, MIS-
C/A'y1 alternatif tanilardan ayirt etmek oldukca
onemlidir. Maruziyet gegmisine dayali ylksek klinik
suphenin eslik ettigi kapsamli bir dykd, fizik muayene
ve laboratuvar incelemesi bir dereceye kadar klinik
kesinlik saglayabilir.

MIS-C/MIS-A mukokutandz semptom
kompleksleri, 6zellikle stafilokok ve streptokok toksik
sok sendromu (TSS) ile ortak dzellikler gbsterir. Ates
ve sok her iki sendromun da baskin o6zellikleridir.
Hem stafilokok hem de streptokok TSS’si dékinti
ile ortaya gikabilirken, konjonktivit TSS’de daha sik
goralur. Gastrointestinal semptomlar MIS-C/A'nin
baskin Ozellikleridir ve hipotansiyonun izledigi asir
prodromal diyare ise stafilokok TSS’sinde daha siklikla
gorilmektedir. Kardiyak disfonksiyon ise; MIS-C/A'da
gorallr iken TSS’de gorulmemektedir9,46,47,51,52.
MIS-C/Anin ek semptomlari olan bas agrisi ve
solunum semptomlari ise TSS’de daha az olasilikla
g6rilmektedir (9,47,53).

MIS-C/A ile iligkili

goruldaguna

dokdntd  “polimorfiktir”
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(39). Bu nedenle ates, dokinti ve mukokutan6z
Ozellikler ile bagvuran diger antiteler dusunulmelidir.
Staphylococcal Haslanmis Deri Sendromu (SSSS),
kizil hastaligi ve diger A Grubu beta-hemolitik
streptokok enfeksiyonlari dahil olmak Uzere diger
stafilokok ve streptokok sendromlari ise ayirt edici
Ozelliklere sahiptir. SSSS ve diger stafilokokal
eksfolyatif toksin sendromlari, akut faz sirasinda
deskuamasyon ile Nikolsky'nin ayirt edici igaretini
gosterebilir. Kizil ile iligkili dokintd; tipik olarak Pastia
isaretiyle birlikte papuUler eritrodermadir ("zimpara
kagidi dokuntusu"). MIS-C/A ve KH'de goéruldugu gibi
streptokok enfeksiyonlari cilek dilini gdsterebilirken,
dudaklar genellikle normaldir ve orofarenks tonsiller
ekslda ve palatal petesi gdsterir.

Yaygin viral enfeksiyonlar, MIS-C/A'nin bazi
Ozelliklerini taklit edebilir, ancak tam bir uyum bulmak
nadirdir. Ates, hem viral enfeksiyonlarin hem de MIS-
C/A'nin ortak bir belirtisidir. Ekzantemler, 6rnegin
enterovirls, adenovirls, parvoviris ve kizamikta
ve ayrica MIS-C/A'da siklikla gozlenir. Konjonktival
enfeksiyon kizamik, adenoviris, hantaviris ve
kizamikgikta gorulebilir (54). MIS-C/A'll hastalarin
¢ogunda bulunan gastrointestinal semptomlar, ayni
zamanda adenovirls, enterovirls, rotaviris ve
Norwalk virisu ile de iligkilidir, ancak MIS-C/A'daki
karin agrisi, akut apandisite benzer bir siddete sahiptir
(45).

MIS-C/Avakalarinin gogunda kardiyak disfonksiyon
bildirilmigtir (10,44-46,48). Kalp yetmezligine yol acan
miyokardit; parvovirus, adenovirus, HIV, influenza,
echovirus, coxsackieviruses, EBV ve CMV gibi bircok
virusle iligkili olabilir (55). Bu durumlarda, kardiyak
miyositlere yénelik dogrudan viral toksisite patolojik
surecin bir pargasidir, ancak bunun MIS-C/A'da dogru
olup olmadigi henlz bilinmemektedir. MIS-C/A ile
iligkili kardiyak disfonksiyonun, vakalarin gogunda
normal fonksiyona geri donlgle birlikte gegici bir
durum olmasi daha olasi gérinmektedir (45).

MIS-C/A'nin bazi kutandz ve sistemik belirtileri,
Stevens-Johnson sendromu (SJS), toksik epidermal
nekroliz (TEN) ve eozinofili ve sistemik semptomlarla
(DRESS) ilag reaksiyonu gibi hastaliklarla da
ortugmektedir, ayrica ilaca bagh asir duyarlihk
sendromu (DIHS) olarak da adlandirlir (56,57). Bu
varliklara cesitli ilaglar ve daha az yaygin olarak
bulasgici ajanlar neden olabilir. MIS-C/A'da oldugu
gibi mukokutandz tutulum ve ates siktir, ancak cilt
tutulumu SJS ve TEN'de cok daha belirgindir ve
Nikolsky'nin isareti siklikla mevcuttur. Sok ile birlikte
MIS-C/A'y1 tanimlayan ¢oklu organ tutulumu, 6zellikle
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DRESS'te her birinde gorulebilir. Genel olarak, bu
antiteler dikkatli bir 6yku ile ve gerekirse deri biyopsisi
ile ayirt edilebilir (56,57).
Asi1 Sonrasi MIS-C/MIS-A

Brighton ve ark. tarafindan 2017 yilinda yapilan
sistematik bir incelemede KH takibine iligkin 27
gbzlemsel calisma ve vaka raporlari belirlenmistir.
Bunlar; difteri-tetanoz-bogmaca (DTP) iceren asilar,
Haemophilus influenzae tip b (Hib) konjuge asisi, grip
asisl, hepatit B asisl, 4 bilesenli meningokok serogrup
B (4CMenB) asisi, kizamik-kabakulak-kizamikgik
dahil olmak Uzere bir dizi asi (MMR)/MMR-varisella
asilari, pndmokok konjuge asisi (PCV), rotavirls asisi
(RV), sart humma asisi ve Japon ensefaliti agisidir.
inceleme, yukaridaki bagigiklamalardan herhangi
birinin ardindan KH riskinde artig olduguna dair kanit
bulamadi (58).

Popllasyona dayali calismalar, KH (Kawasaki
Hastaligl)) ve PCV asilari arasindaki iligkileri
degerlendirmistir. Erken bir ¢alisma, 7-degerli PCV
(PCV7) ve KH arasinda bir iligki bulamamistir59. Bir
2013 Asi Guavenligi Veri Baglantisi ¢calismasi, PCV7
ile karsilagtirildiginda 13-degerli PCV'den (PCV13)
sonra KH riskinde istatistiksel olarak anlamli olmayan
bir artis oldugunu kaydetmistir (goreceli risk 1.94,
%95 GA 0.79-4.86) (60). Bununla birlikte, daha yeni
arastirmalar Amerika Birlesik Devletleri'nde KH ve
PCV13 asilamasi ile Birlesik Krallik'ta PCV (7- veya
13-degderli) ya da 4CMenB asllari arasinda bir iligki
olduguna dair kanit bulamamistir (61,62). Yazarlar
PCV13'Un ilk dozunu takiben PCV13 ile tam KH
arasinda anlamh bir iligki oldugunu belirtse de,
Singapur'daki bir galisma da benzer sekilde PCV13'Un
genel KH ile iligkili olmadigini bildirmistir (63).

MIS-C/A'nin klinik spektrumu ayrica bakteriyel
enfeksiyon kaniti olmaksizin sok ve ¢oklu organ
yetmezligini de icerir. Canli sugicedi, herpes zoster
ve sarl humma asllarini takiben asi ile iligkili hastalik
gelistiren bagisikhdr baskilanmig hastalarda nadiren
sok ve c¢oklu organ yetmezIligi bildiriimistir (64-67).
HIV ve romatoid artritli bir hastada adjuvan H1N1
asllamasindan sonra gok ve ¢oklu organ yetmezIigi
vakasi bildirilmistir, ancak asi ile nedensel bir iligki
dogrulanmamistir (68).

MIS-C/A, hem KH hem de TSS'den farkli olsa da,
bunlar siddetli inflamatuar durumlardir. Patogenezleri
heniiz  anlasiimamistir, ancak  COVID-19'un
enfeksiyon sonrasi bir tezahtrl gibi gorinmektedir.
MIS-C/A’nin Mevcut Vaka Tanimlari

MIS-C ilk olarak Birlesik Krallik'ta Nisan 2020’de
tanimlandi. Cocuk hastalarin hiperinflamatuar sok
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Tablo 2. Multi inflamatuar Sendromlarin Mevcut Vaka Tanimlari

Selcuk Med J 2022;38(3): 156-164

Ozellikler Pediatrik:RCPCH Pediatrik:CDC Pediatrik:WHO Yetiskin:CDC

Yas (Yil) “gcocuk” <21 0-19 221

Ates Surekli =1 gln =23 gln -

Hastaneye Yatis + - + -

Tutulan

organlarin

sayisl 21 22 22 21 akciger disi

Adlandirilan Sok, kardiyak, Kardiyak, nefritik, Mukokutanoz, Hipotansiyon/sok,

organ respiratuar, nefritik, respiratuar, hipotansiyon kardiyak,

sistemleri gastrointestinal, hematolojik, /sok, kardiyak, tromboz/

norolojik, gastrointestinal, gastrointestinal tromboembolizm,

dermatolojik, akut karaciger
norolojik hasari,

(+) SARS-

CoV-2 RT-

PCR/

antijen/seroloji - + + + (12 hafta iginde)

RCPCH, Royal College of Paediatrics and Child Health; CDC, Centers for Disease Control and Prevention; WHO, World Health Organization

ve SARS-CoV-2 enfeksiyonu kaniti ile basvurduklari
gorilerek bu duruma MIS-C adi verildi (39,40).
Bu hastalarin klinik gérinumleri ile bir stre sonra
bildirilen diger hastalar; Kawasaki Hastaligi, toksik sok
sendromu ve makrofaj aktivasyon sendromu (MAS)/
sekonder hemofagositik lenfohistiyositoz (HLH) gibi
bilinen hastaliklarla benzerlikler gosterdigi saptandi.
Bu ilk raporlarin ardindan MIS-C ile ilgili CDC ve
WHO tarafindan raporlar yayinlandi (Tablo 2) (70-71).

MIS-Cigin RCPCH (Royal College of Paediatricians
and Child Health), CDC (United States Centers for
Disease Control and Prevention ) ve WHO (The World
Health Organization) vaka tanimlarinin bazi farkli
varyasyonlari vardir (Tablo 2) (69-71). Hastalarin
yasl, atesin uzunlugu ve SARS-CoV-2 pozitif test
veya maruz kalma durumu temel farkliliklardir. CDC
tanimi ayrica hastaneye yatmayi da gerektirir. Su
anda, CDC tarafindan kullanilan MIS-A igin 6n vaka
tanimindaki 5 kriter, MIS-A icin tek vaka tanimidir
(Tablo 2).
MIS-C/MIS-A Vaka Tanimi ihtiyaci

SARS-CoV-2 ve MIS-C’nin imminopatolojisine

iliskin  mevcut veriler sinirh olmasina ragmen
artmaktadir.,  MIS-C  ve  MIS-Anin  benzer
immunopatolojiye sahip olup olmadidi ise hala

aclk degildir. Dogal SARS-CoV-2 enfeksiyonunu
takiben MIS-C/MIS-Ayi neyin tetikledigi
belirlenmemigtir. Ayrica SARS-CoV-2 igin cesitli

ags! turleri geligtiriimektedir. Bu durum, asilamadan
sonra MIS-C/A gelisme olasiligini tahmin etmeyi
zorlagtirmaktadir. Ug¢ potansiyel asilama sonrasi
senaryolar disiinilmelidir. ilk olarak, SARS-CoV-2
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enfeksiyonunu hi¢ gecirmemis ve SARS-CoV-2'ye
karsi asilanmis olan hastalar belirli bir stire sonra MIS-
C/Aicin degerlendirildikleri bir hastalik gelistirebilirler.
ikinci durum olarak, COVID-19 hastaligini gegirmis
hastalar daha sonra SARS-CoV-2’ye karsi asilanmis
olup sonrasinda bir hastalik gelistirdiklerinde MIS-C/A
icin tekrar degerlendirilebilirler. Son olarak, SARS-
CoV-2'ye karsl asilanmis olup (6nceden COVID-19
olsun ya da hi¢ olmasin) daha sonra SARS-CoV-2 ile
enfekte olabilir’'yeniden enfekte olabilir ve daha sonra
MIS-C/A icin dederlendirildidi bir hastalik geligtirebilir.
Ayrica, c¢ocuklar genellikle COVID-19’a karsi
asemptomatik oldugundan bir ¢gocugun asilamadan
once SARS-CoV-2 ile dnceden bir enfeksiyon gegirip
gecirmedigini bilmek mimkan olmayabilir (69,71).
MIS-C/A igin Klinik Bulgular

Alinan calisma grubunda bulunan hastalarin
cogunda MIS-C/A'nin mukokutan6z ve gastrointestinal
bulgulari ile birlikte sok/hipotansiyon egilimi mevcuttur
(9,10,39,45-47,51). Norolojik bulgular MIS-C/Ada
daha dusuk olasilikla goérilmesine ragmen, MIS-
C/A taklitlerinde bulunma olasiliklari daha da disuk
oldugundan bu bulgular MIS-C/A'ya dahil edilmistir.
Tdm mukokutandz bulgulari iceren bir klinik kategori,
bir KH ile értisme olasihidini da azaltacaktir. Kardiyak
ve hematolojik tutulum, hastaligin laboratuvar
kanitlarina dahil edilir. Bébrek tutulumu yaygin ve
ayirt edici bir bulgu olmadigi i¢in dahil edilmemistir.
Solunum sistemi ile ilgili bulgulara da calisma
grubunda rastalaniimamisti. MIS-C hastalarinin
bir kisminda goérulen solunum semptomlari ise tipik
olarak hafiftir. CDC 6n vaka tanimina gére siddetli
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solunum semptomlarinin varligi, MIS-A tanisini dislar
(9,46,47). Bu nedenle, hafif solunum semptomlarina
sahip olmak MIS-C/A vakasini hari¢ tutmaz iken,
siddetli solunum semptomlarinin varhg MIS-C/A
tanisini harig tutar.
MIS-C/A icin Laboratuvar Bulgular

MIS-C/A'da nétrofili, lenfopeni ve trombositopeninin
yaygin olarak bulundugu ac¢ik olmakla beraber
bu oOzellikler troponin ve BNP/NT-proBNP’deki
yiukselmelerle birlikte hastalik aktivitesinin olguleri
olarak kabul edilmistir (9,10,39,45-47,51). Bu bulgular
hematolojik ve kardiyak belirtileri de aciklamaktadir.
inflamasyonun laboratuvar kaniti; CRP, ESR, ferritin
ve prokalsitonin yikselmeleri ile gosterili. SARS-
CoV-2 icin pozitif serolojinin MIS-C/A hastalarinin
cogunda bir bulgu oldugu daha agik hale gelmektedir
(9,10). Ancak calisma grubu; SARS-CoV-2 nikleik
asit veya antijeninin laboratuvar kanitlarini sadece
laboratuvarlar arasinda tutmayr sec¢mistir. SARS-
CoV-2'ye maruz kalmanin kesin zamanlamasindan
bu yana elde edilen bulgular ve MIS-C/A'nin gelisimi
halen arastiriimakta olup, antikor testi halen bircok
yerde rutin olarak yapiimamaktadir.
MIS-C/A’nin Diger Benzer lliskili Bozukluklardan
Farklilasma Durumlari

Vaka taniminin kritik bilesenlerinden biri, yalnizca
bildirilen olay igin semptomlarin kombinasyonunu
hesaba katacak acik bir alternatif tani olmadi§inda
uygulanacak olmasidir, yani bu diger varliklarin bir
vaka icin hari¢ tutulacag anlamina gelir. Ozellikle
vaka tanimi, Kklinik Ozelliklerde MIS-C ve KH'nin
ortismesini azaltacak sekilde yapilandiriimistir.
Dokuntd, oromukozal dedisiklikler, konjonktivit ve
ekstremite degisiklikleri gibi ikisi arasinda daha yaygin
ortlsen klinik 6zellikler sadece bir klinik 6zellige dahil
edilmigtir. Vaka tanimini karsilamak icin, KH'de ¢ok
daha az yaygin olan gastrointestinal semptomlar,
sok/hipotansiyon veya norolojik semptomlarin ek bir
klinik 6zelliginin mevcut olmasi gerekir. Son olarak,
vaka tanimi, kisisel bir gegmis veya SARS-CoV-2'ye
maruz kalma gecmisi veya SARS-CoV-2'ye Kkarsi
bir asi gerekliligini igerir ve bu da MIS-C/A'y1 diger
benzer bozukluklara gére tanimlamayi daha olasi
kilar8,15,21,68-71.

Cikar Catismasi: Calismada herhangi bir ¢ikar ¢gatismasi yoktur.

Finansal Cikar Catismasi: Calismada herhangi bir finansal ¢ikar
catismasi yoktur.

Yazigma Adresi: Duygu llke Yildirim, Selguk Universitesi, Tip
Fakliltesi, Aile Hekimligi Anabilim Dali, Konya, Tlirkiye
e-mail: azrailla@hotmail.com
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