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Sileyman Demirel Universitesi Tip Fakiiltesi Dergisi Yazim Kurallari

Hakkinda

SDU Tip Fakiiltesi Dergisi (SDU Tip Fak Derg) Sileyman Demirel
Universitesi Tip Fakiiltesi'nin yayin organidir. Dergi; yilda dort say!
olarak Mart, Haziran, Eylul ve Aralik aylarinda yayinlanir. Bagim-
siz, tarafsiz ve ¢ift-kor degerlendirme ilkelerine sahip uluslararasi,
bilimsel, acik erisimli (Open Access), ¢evrimici/basili bir dergidir.

SDU Tip Fakiiltesi Dergisinde; saglik bilimleri alanindaki 6zgiin kli-
nik ve deneysel arastirmalar, derlemeler, vaka takdimleri, editére
mektuplar, dergimizde yayinlanan yazilarla ilgili gérusler ve tecri-
beleri iceren yazilar yayinlanabilir. Derginin dili Tiirkge ve ingiliz-
cedir.

SDU Tip Fakiiltesi Dergisi uluslararasi (DOAJ, EBSCO, Index
Copernicus) ve ulusal (TR Dizin) hakemli dergi statiisiindedir.

SDU Tip Fakiiltesi Dergisi'ne génderilen ve dergide yayinlanan
makalelerden highir Ucret talep edilmemektedir. Dergide yayinla-
nan makaleler igin yazarlara veya uguncu kisilere telif Gcreti dden-
memektedir. Yazarlarin kimlik bilgileri ve e-posta adresleri hicbir
sekilde baska amaglar i¢in kullanilmamaktadir.

Derginin yayin ve editoryal suregleri Uluslararasi Tip Dergileri Edi-
torler Kurulu (ICMJE) yo6nergesine goére yurutilmektedir. Dergi,
bilimsel sireli yayinlarin seffaflik ve mukemmellik ilkelerine uyar
(doaj.org/bestpractice).

Bir yazinin yayin i¢in kabul edilmesinde en énemli kriterler 6zgin-
luk, yuksek bilimsel kalite ve alinti potansiyelinin varhigidir. Dergide
yayinlanmak uzere gonderilen yazilar, daha 6nce baska bir yerde
yayinlanmamis ve yayinlanmak uzere gonderilmemis olmahdir. Bir
kongrede teblig edilmis ve 6zeti yayinlanmis calismalar organizas-
yonun adl, yeri ve tarihi belirtiimek sarti ile kabul edilebilir.

Etik ilkeler

Deneysel, klinik ve ilag calismalari ile bazi vaka raporlarinin aras-
tirma protokollerinin Etik Kurullar tarafindan uluslararasi sézlesme-
lere uygun olarak onaylanmasi (Ekim 2013'te guncellenen Dinya
Tip Birligi Deklarasyonu “insan Denekleri ile ilgili Tibbi Arastirmalar
icin Etik ilkeler'ine gore, www.wma.net) gereklidir. ilgili etik kurul
raporu veya bu rapora esdeger olan resmi bir yazi dergipark siste-
mine yuklenmelidir.

« Uzerinde deneysel calisma yapilan géniillii kisilere ve has-
talara uygulanan prosediirler ve sonuclari anlatildiktan sonra
onaylarinin alindigini ifade eden bir aciklama (bilgilendirilmis
onam) yazinin icinde bulunmalidir.

« Bilgilendirilmis onam ve etik kurul onayi (etik kurulun adi,
etik kurul toplanti tarihi ve onay numarasi ile ilgili bilgiler) ma-
kalenin Gerec¢ ve Yontem boéliimiinde ve makalenin en sonun-
da kaynaklardan énce ayri alt basliklar ile belirtiimelidir.

« Hastalarin gizliligini korumak, yazarlarin sorumlulugundadir. Has-
ta kimligini ortaya gikarabilecek fotograflar igin, hasta ve/veya yasal
temsilcileri tarafindan imzalanan onaylarin alinmasi ve yazili onay
alindiginin metin igerisinde belirtiimesi gereklidir.

» Hayvanlar tzerinde yapilan arastirmalarda aci ve rahatsizlik ve-
rilmemesi i¢in yapilan uygulamalar ve alinan tedbirler agik olarak
belirtiimelidir. ilgili etik kurullardan alinan onaylar makalenin
Gere¢ ve Yontem boliimiinde ve makalenin en sonunda kay-
naklardan dnce ayri alt basliklar ile belirtiimelidir.

Dergimize gonderilen tim yazilar intihal tespit etme programi (iT-
henticate) ile degerlendiriimektedir. Benzerlik oraninin %25 ve
alti olmasi gerekmektedir.

Derginin Yayin Kurulu, tim itirazlari Yayin Etik Komitesi (COPE)
kurallari cercevesinde ele alir. Bu gibi durumlarda, yazarlar temyiz

ve sikayetleri ile ilgili olarak yayin kuruluyla dogrudan iletisime gec-
melidir. Gerektiginde, dahili olarak ¢oziilemeyen sorunlari ¢6zmek
icin bir ombudsman atanabilir. Bas Editor, tum temyiz ve sikayetler
icin karar verme sirecindeki nihai otoritedir.

Yazarlar, SDU Tip Fakiiltesi Dergisine bir makale génderirken ma-
kalelerinin telif hakkini dergiye vermeyi kabul etmis sayilir. Eger
yazarin ¢alismasinin basiimasi reddedilirse, yazinin telif hakki ya-
zarlara geri verilmis sayilir.

SDU Tip Fakiiltesi Dergisine génderilen her makale, adi gegen ya-
zarlarin timiniin imzaladigi yayin haklari devir formu (erisim adre-
si: https://dergipark.org.tr/tr/download/journal-file/22117) ile birlikte
dergi sablonuna (erisim adresi: https://dergipark.org.tr/tr/download/
journal-file/24521) uygun olarak gonderilmelidir. Gonderilmesi ge-
reken zorunlu belgelere https://dergipark.org.tr/tr/pub/sdutfd adre-
sinden ulagilabilir.

Sekiller, tablolar veya hem basili hem de elektronik formatlardaki
diger materyaller de dahil olmak Uzere baska kaynaklardan ali-
nan icerigi kullanan yazarlarin telif hakki sahibinden izin almalari
gerekir. Bu husustaki hukuki, mali ve cezai sorumluluk yazarlara
aittir. SDU Tip Fakiiltesi Dergisinde yayinlanan yazilarda belirtilen
ifadeler veya gorusler yazarlara aittir. Editdrler, editdrler kurulu ve
yayincl, bu yazilar icin herhangi bir sorumluluk kabul etmemektedir.
Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir. On kontrol
asamasinda diizeltme istenen makaleler icin 15 giin, degerlendir-
me sonras! dizeltme istenen makaleler i¢in 30 glin sure verilir, bu
surelerin asilmasi halinde makale reddedilir.

Makalenin Yayina Hazirligi

Makaleler yalnizca ¢evrimici olarak https://dergipark.org.tr/tr/pub/
sdutfd adresinden gonderilebilir. Bagka bir yolla génderilen yazilar
degerlendirilmez. Dergiye génderilen yazilar, éncelikle yazinin der-
gi kurallarina uygun olarak hazirlanmasini ve sunulmasini saglaya-
caklari teknik degerlendirme siirecinden geger. Derginin kurallarina
uymayan yazilar, teknik diizeltme talepleri ile gdnderen yazara iade
edilir. Editor, ana metni degistirmeden dizeltme yapilabilir. Editor,
istenilen sartlara uymayan makaleleri reddetme hakkini sakli tutar.

Yazarlarin asagidaki belgeleri gdndermeleri gerekir:

*Yayin Hakki Devir Formu

*Baslk Sayfasi (Tum kisimlar eksiksiz ve detayl olarak doldurul-
malidir)

*Ana belge (Sablona gore hazirlanmalhdir, bélumlendirilmis turkce
ve ingilizce 6z ile tirkge ve ingilizce bashklar da icermelidir)
«Sekiller (JPEG formatinda, en az 300 DPI, en fazla 6 adet)
*Tablolar (Microsoft word dosyasi formatinda, en fazla 6 tablo)
«Etik Kurul Kararlari (Gerekliyse)

*Yazar Katki Formu (CRediT sistemine gore, Bknz: Sablon)

Ana Belgenin Yayina Hazirligi

Yazilar bilgisayar ile cift aralikh olarak 12 punto biyukliginde ve
Times New Roman karakteri ile yazilmalidir. Her sayfanin butin
kenarlarinda 2.5 cm bosluk birakilmalidir. Ozgiin makaleler bé-
limlendirilmis bir Oz (abstract) icermelidir (Amag, Gereg ve
Yoéntem, Bulgular, Sonuc, Anahtar Kelimeler). Olgu sunumlari
ve derlemeler igin bolimlendirilmis 6z gerekmez. Oz bélimii 300
kelime ile simirlandinimalidir. Ozde kaynaklar, tablolar ve atiflar
kullanilamaz. Oziin bittigi satirin altinda sayisi 3-5 arasinda olmak
Uzere anahtar kelimeler verilmelidir. Turkiye digsindaki tlkelerden
yazi gonderen ve Tiirkge bilmeyen yazarlar igin Baglk, Oz, Anahtar
Kelimeler ve yaziyla ilgili diger bazi temel boliimlerin Tirkge olarak
gonderilmesi zorunlu degildir. Makalede kullanilan tim kisaltmalar,
ilk kullanimda tanimlanmahdir. Kisaltma, tanimi ardindan parantez
icinde verilmelidir. Ana metinde bir ilag, Uriin, donanim veya yazilim
programindan bahsedildiginde, triintin adi, Grindn dreticisi, GUretim
sehri ve Ureten sirketin Ulkesi de dahil olmak Uzere urlin bilgileri
parantez iginde verilmelidir.



Tum kaynaklara, tablolara ve sekillere ana metinde atifta bulunul-
mali ve kaynaklar, ana metinde gegen siraya gére numaralandiril-
malidir. Kullanilan semboller, sembollerin standart kullanimlarina
uygun olmahdir.

Ozgiin arastirma yazilari en fazla 4000 kelime olmali ve asagidaki
basliklari icermelidir;

« Baglik (nem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (hem Turkge hem ingilizce)
* Giris

» Gereg ve yontemler

* Bulgular

* Tartisma

 Sonuglar

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Olgu sunumlari en fazla 2000 kelime olmali ve asagidaki basliklar
icermelidir;

« Baglik (hem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (nem Turkge hem ingilizce)
* Giris

* Olgu sunumu

* Tartisma ve Sonug

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Derleme yazilari en fazla 5000 kelime olmali ve asagidaki baslik-
lari icermelidir;

« Baglik (hem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (hem Turkge hem ingilizce)
* Ana metin

* Sonug

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Editére Mektuplar en fazla 1000 kelime olmali ve asagidaki bas-
liklari icermelidir;

« Baglik (hem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar kelimeler (hem Tiirkge hem ingilizce)
« Editdre Mektup

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Sekillerin ve Tablolarin Yayina Hazirligi

« Sekiller, grafikler ve fotograflar, makale yukleme sistemi aracil-
giyla ayr dosyalar (JPEG formatinda) halinde sunulmalidir.

« Dosyalar bir Word belgesine veya ana belgeye gémulmemelidir.
« Seklin alt birimleri oldugunda; alt birimler tek bir gorinti olustur-
mak icin birlestiriimemelidir. Her alt birim, basvuru sistemi aracili-

giyla ayri ayri sunulmalidir.

e Sekil alt birimlerini belirtmek icin goruntiler Arabik rakamlarla
(1,2,3...) numaralandirniimahdir.

» Gonderilen her bir seklin en distuk ¢ézunurligi 300 DPI olmalidir.

« Sekiller, basil hali rahatga okunacak sekilde yiiksek ¢ozunurliikte
olmali ve en fazla 6 adet ile sinirlandiriimahdir.

« Sekillerin agiklamalari ana belgenin sonunda listelenmelidir.

* Bilgi veya resimler hastalarin tanimlanmasina izin vermemelidir.
Kullanilan herhangi bir fotograf igin hastadan ve/veya yasal temsil-
cisinden yazili bilgilendirilmis onam alinmahdir.

* Tablolar Microsoft Word dosyas! formatindaayri dosyalar halinde
sunulmalidir. Tablo sayisi en fazla 6 adet olmalidir. Tim tablolar,
ana metinde kullanildigi sirayla art arda numaralandiriimalidir. Tab-
lo agiklamalari ana belgenin sonunda listelenmelidir.

Kaynaklar

Tum referanslar Vancouver tarzinda ana metinde atifta bu-
lunulduklan sirayla numaralandiriimalidir. Metin icinde ikiden
fazla ardisik kaynak kullaniliyorsa yalnizca ilk ve son kaynak nu-
maralari belirtiimelidir (6rn; 2-6). Dergi isimleri Index Medicus’taki
dergi kisaltmalarina uygun olarak kisaltiimalidir. Alti veya daha az
yazar oldugunda, tim yazarlarin ismi yaziimalidir. Yedi veya daha
fazla yazar varsa, ilk 6 yazarin isminin arkasindan ‘ve ark. (et al.)’
yazmalidir. Farkh yayin tirleri icin kaynak yazim stilleri asagidaki
orneklerde sunulmustur:

Dergi igin;
Neville K, Bromberg A, Bromberg S, Hanna BA, Rom WN. The third
epidemic multidrug resistant tuberculosis. Chest 1994;1(4):45-8.

Kitap icin;
Sweetman SC. Martindale the Complete Drug Reference. 34th
ed. London: Pharmaceutical Press; 2005.

Kitap bolimdi icin;

Collins P. Embryology and development, Neonatal anatomy and
growth. In: Williams PL, Bannister LH, Berry MM, Collins P, Dyson
M, Dussek JE, Ferguson MWJ. Gray’s Anatomy (38th

Ed) London, Churchill Livingstone, 1995; 91-342.

Web sitesi igin;

Gaudin S. How moon landing changed technology history [Inter-
net]. Computerworld UK. 2009 [cited 15 June 2014]. Available
from: http://www.computerworlduk.com/in-depth/it-business/2387/
how-moon-landing-changed-technology-history/

Bildiriler igin;

Proceedings of the Symposium on Robotics, Mechatronics and
Animatronics in the Creative and Entertainment Industries and
Arts. SSAISB 2005 Convention. University of Hertfordshire, Hat-
field, UK; 2005.

Tez icin;

Ercan S. Vendz yetmezlikli hastalarda kalf kasi egzersizlerinin
venoz fonksiyona ve kas giiciine etkisi. Stileyman Demirel Univer-
sitesi Tip Fakdltesi Spor Hekimligi Anabilim Dali Uzmanlik Tezi. Is-
parta: Stilleyman Demirel Universitesi. 2016.

Geri Cekme veya Reddetme

Yaziyr Geri Cekme: Gonderilen yazinin degerlendirme sirecinde
gecikme olmasi vb. gibi gerekcelerle yaziyi geri cekmek ve baska
bir yerde yayinlatmak isteyen yazarlar yazili bir basvuru ile yazila-
rini dergiden geri gekebilirler.

Yazi Reddi: Yaymlanmasi kabul ediimeyen yazilar, gerekgesi ile
geri gonderilir.

Kabul Sonrasi

Makalenin kabul edilmesi durumunda, kabul mektubu dergipark
sistemi Uzerinden sorumlu yazara gonderilir. Makalenin baskidan
onceki son hali yazarin son kontroliine sunulur. Dergi sahibi ve ya-
yin kurulu, kabul edilen makalenin derginin hangi sayisinda basi-
lacagina karar vermeye yetkilidir. Yazarlar, yazilarinin basiimasinin
ardindan makalelerini kisisel veya kurumsal web sitelerinde, uygun
alinti ve kituphane kurallarina bagh kalarak yayinlayabilirler.



Medical Journal of Siileyman Demirel University Authors Guidelines

About Med J SDU

Medical Journal of Suleyman Demirel University (Med J SDU) is a
journal published by Suleyman Demirel University and is published
quarterly in March, June, September and December. Med J SDU
is an international, scientific, open access, online/printed journal in
accordance with independent, unbiased, and double-blinded pe-
er-review principles.

Med J SDU publishes the researches in the fields of health scien-
ces including original clinical and experimental studies, reviews on
current topics, case reports, editorial comments and letters to the
editor. The journal’s publication language is Turkish and English.

Med J SDU is indexing in both international (DOAJ, EBSCO,
Index Copernicus) and national (TRDizin) indexes.

There is no charges for publishing or publishing process. No cop-
yright price are payable to the authors or other third parties for the
articles published in the journal. Med J SDU has adopted the policy
of providing open access with the publication. Authors’ credentials
and e-mail addresses are in no way used for other purposes.

The editorial and publication processes of the journal are shaped in
accordance with the guidelines of the International Council of Medi-
cal Journal Editors (ICMJE). The journal conforms to the Principles
of Transparency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice).

Originality, high scientific quality and citation potential are the most
important criteria for a manuscript to be accepted for publication.
Manuscripts submitted for evaluation should not have been previ-
ously presented or already published in an electronic or printed me-
dium. Manuscripts that have been presented in a meeting should
be submitted with detailed information on the organization, inclu-
ding the name, date, and location of the organization.

Ethical Principles

An approval of research protocols by the Ethics Committee in ac-
cordance with international agreements (World Medical Associati-
on Declaration of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects,” amended in October 2013, www.wma.
net) is required for experimental, clinical, and drug studies and for
some case reports. Ethics committee approvals or an equivalent
official documents must be uploaded into the dergipark system.

¢ For manuscripts concerning experimental researches on
humans, a “Written Informed Consent to Participate and Pub-
lish” statement should included in the text.

¢ Written Informed Consent to Participate Publish statement
and Ethics Committee approval details (name of the commit-
tee, date and number) should included in the Materials and
Methods section and in the end of the article (before referen-
ces) with separate sub-headings.

* It is the authors responsibility to carefully protect the patients
anonymity. For photographs that may reveal the identity of the pa-
tients, releases signed by the patient or their legal representative
should be enclosed.

* For studies carried out on animals, the measures taken to prevent
pain and suffering of the animals should be stated clearly. Ethics
Committee approval details (name of the committee, date and
number) should included in the Materials and Methods section
and in the end of the article (before references) with separate
sub-headings.

All submissions are screened by a similarity detection software
(iThenticate) and the similarity limitation is 25%. The Editorial
Board of the journal handles all appeal and complaint cases within

the scope of Committee on Publication Ethics (COPE) guidelines.
In such cases, authors should get in direct contact with the editorial
office regarding their appeals and complaints. When needed, an
ombudsperson may be assigned to resolve cases that cannot be
resolved internally. The Editor in Chief is the final authority in the
decision-making process for all appeals and complaints.

When submitting a manuscript to Med J SDU, authors accept to
assign the copyright of their manuscript to the journal. If rejected
for publication, the copyright of the manuscript is considered to be
assign back to the authors. Each submission must be submitted in
accordance with the journal template (available for download at: ht-
tps://dergipark.org.tr/tr/download/journal-file/24521), together with
a Copyright Transfer Form (available for download at: https://der-
gipark.org.tr/tr/download/journal-file/22117). Mandatory documents
to be sent can be found at https://dergipark.org.tr/tr/pub/sdutfd.

When using previously published content, including figures, tables,
or any other material in both print and electronic formats, authors
must obtain permission from the copyright holder. Legal, financial
and criminal liabilities in this regard belong to the author(s). State-
ments or opinions expressed in the manuscripts published in Med
J SDU reflect the views of the author(s) and not the opinions of the
editors, the editorial board, or the publisher; the editors, the edito-
rial board, and the publisher disclaim any responsibility or liability
for such materials. The final responsibility in regard to the published
content rests with the authors. Revisions should submit within 15
days in pre-review stage and in 30 days in review stage. Otherwise
manuscripts will be rejected.

Manuscript Preparation

Manuscripts can only be submitted through the journal's online
manuscript submission and evaluation system, available at https://
dergipark.org.tr/tr/pub/sdutfd. Manuscripts submitted via any other
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Oz

Amac

Kronik myeloid I6semi (KML), 100.000 yetiskinde 1-2
vaka insidansi olan myeloproliferatif bir neoplazmdir.
KML'" nin patogenezinin merkezi, kromozom 9 tzerin-
deki Abelson murin I6semi (ABL1) geni ile, kromozom
22 Uzerindeki kirllma noktasi bdlgesi (BCR) geninin
fuzyonudur. KML tedavisi, tirozin kinaz inhibitdrlerinin
(TKIi) bulunmasi ile degismistir. Bu hedeflenmis yakla-
sim, KML' nin dogal seyrini degistirmis ve 10 yillik sag
kalim oranini yaklasik %80-90'lara ¢ikarmistir. TKi ile
tedavi altinda olan “gercek hayat” KML hastalarimiz-
da etkin tedavi yonetiminin yapilip yapiimadigi, tedavi
yanit oranlari ve sag kalim verilerinin glincel literattir
ile benzer olup olmadiginin arastiriimasi amaclanmis-
tir.

Gerec ve Yontem

Stileyman Demirel Universitesi Tip Fakiiltesi Hemato-
loji Bilim DalI’'nda 2000-2018 yillari arasinda KML ta-
nisi alan 58 KML hastasi ¢alismaya alinmistir. Bu ¢a-
lismada hastalarin klinik, laboratuvar ve demografik
Ozellikleri, tedavi secenekleri, yan etkileri ve yanitlar
degerlendirildi. Sokal, Hasford ve Eutos risk puanla-
ma sistemi ve Diinya Saglik Orgiitu kriterleri ile risk
degerlendirmesi ve evrelemesi uygulandi. European
Leukemia Network'ln kriterlerine goére hematolojik,
sitogenetik ve molekduler yaniti belirledik.

Bulgular

Calismamizda literatlrle benzer yas ortalamasi, er-
kek/kadin orani saptandi. Calismamizda yas dagi-
iminin (p=0,001) Charlson komorbidite indeksi’ nin
(p=0,005) ve Charlson komorbidite-yas indeksi’ nin
(p=0,000) genel sagkalima istatistiksel olarak anlaml
etki ettigi gorulmustur. Calismamizda yas dagiliminin
(p = 0.029), Charlson komorbidite yas indeksi (p =
0,001) ve 12. ayda Major Molekiler Yanit (MMY) alin-
masinin (p = 0,028) hastaliksiz sagkalima istatistiksel
olarak anlamh etki ettigi goralmustur. Calismamiz-
da sadece 12. Ayda MMY (p=0,006) progresyonsuz
sagkalima istatistiksel olarak anlamli etki ettigi gorul-
mustur. Hastalarda retikuler lif derecesinin genel sag-
kalim, hastaliksiz sagkalim ve progresyonsuz sagka-
lima 6nemli dlgude etki etmedigi saptanmigtir.

Sonug

Bu sonuclar, KML'nin genellikle mevcut tedavilerle iyi
yonetildigini ve olumlerin diger tibbi problemler ne-
deniyle daha sik meydana geldigini géstermektedir.
KML'de, Charlson indekslerinin genel sag kalim ve
hastaliksiz sag kalimla anlamli derecede iligkili oldu-
gu gosterilmistir.

Anahtar Kelimeler: Charlson komorbidite indeksi,
Charlson komorbidite-yas indeksi, Ger¢ek yasam ve-
rileri, Kronik Myeloid L6semi, Prognoz
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Abstract

Objective

Chronic myeloid leukemia is a myeloproliferative
neoplasm with an incidence of 1-2 cases per 100
000 adults. Central to the pathogenesis of CML, is the
fusion of the Abelson murine leukemia (ABL1) gene
on chromosome 9 with the breakpoint cluster region
(BCR) gene on chromosome 22. The therapeutic
landscape changed dramatically with the development
of the tyrosine kinase inhibitors (TKIs). This “targeted”
approach altered the natural history of CML, improving
the 10-year survival rate to 80-90%. This study aims to
investigate the effective management of TKI treatment
and overall survival in “real-life” CML patients and to
discuss the results with current literature.

Material and Method

Fifty-eight patients who were diagnosed as CML
between 2000 and 2018 in Suleyman Demirel
University Hematology Department were evaluated.
Patients’ clinical and laboratory characteristics, clinical
and demographical features, treatment options, side
effects and responses were evaluated in this study.
Risk assessment and staging applied with World Health
Organization criteria and Sokal Hasford and Eutos
risk scoring system. We determined hematological,
cytogenetic and molecular response according to
European Leukemia Network criteria.

Introduction

Chronic Myeloid Leukemia (CML) is a clonal
hematopoietic malignancy characterized by the
Philadelphia chromosome formed by the fusion of
Abelson's murine leukemia (ABL1) on chromosome 9
and the cut point on chromosome 22 (1). This fusion
gene product has tyrosine kinase activity and ensures
proliferation of clonal myeloid leukocytes (2). The
incidence of CML is reported to be 1-2/100,000 per
year (3). Today, although the molecular pathogenesis
of CML is well understood, the etiology of gene
translocation is not well known; radiation and some
chemical carcinogens are blamed.

CML has three stages: chronic (85%), accelerated
(10%), and blastic stage (5%). About 50% of patients
diagnosed with CML are asymptomatic and are
usually diagnosed during routine physical examination
or blood tests; symptoms include fatigue, weight
loss, malaise, early satiety, and left upper quadrant
fullness or pain and are mostly due to anemia and
splenomegaly (2).
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Results

The average age, male / female ratio and survival
rates were found similar to those in literature. The
age distribution (p = 0,001) and Charlson comorbidity
index (p = 0.005) and Charlson comorbidity-age index
(p = 0,000) had a statistically significant effect on
overall survival. Age distribution (p = 0,029), Charlson
comorbidity age index (p = 0,001) and major molecular
response at 12 months (p = 0,028) were found to have
a significant effect on disease-free survival. Major
molecular response at 12 months (p = 0,006) also
had a statistically significant effect on progression-free
survival. Reticular fiber grade did not significantly affect
overall survival, disease-free survival and progression-
free survival of patients.

Conclusion

These results suggest that CML is generally well
managed with existing treatment options and that
death occur more frequently due to other medical
problems. In CML, Charlson indices have been shown
to be significantly associated with overall survival and
disease-free survival.

Keywords: Charlson comorbidity index, Charlson
comorbidity-age index, Chronic Myeloid Leukemia,
Real life data, Prognosis

Untreated chronic phase CML patients usually
progressed to the blastic stage within 5 years and
died. The most important reason for this was the
presence of nonspecific and ineffective agents such
as busulfan, hydroxyurea and interferon-alpha (IFN-a)
in the treatment until 2000. Of these drugs, partial
cytogenetic remission was achieved only in IFN-a, but
its use was limited due to its low efficacy and serious
side effects (2). Allogeneic stem cell transplantation
is curative but carries serious morbidity and mortality
risks. The treatment of CML has changed with the
discovery of tyrosine kinase inhibitors (TKIs) and
these agents inhibit the proliferation of the malignant
clone by blocking the interaction between BCR-
ABL1 oncoprotein and adenosine triphosphate.
This targeted approach changed the natural course
of CML and increased the 10-year survival rate to
approximately 80-90% (4). Today, a major or complete
molecular response is targeted in patients receiving
TKI therapy, and BCR-ABL level is monitored with
peripheral blood every six months in patients who
achieve these responses. Many studies have been
conducted on the effectiveness of TKIs; however, the



comparison of data between studies on real-life data
and drug follow-up studies is still up to date. Our aim
is to present a study that reveals real-life data of CML
patients in and around Isparta.

Material and Method

A total of 58 patients aged 18 years and over, who
were followed up for 6 months or more with the
diagnosis of CML in the Department of Hematology of
the Suleyman Demirel University between 2000 and
2018, were included in the study. Data were obtained
from retrospective file and hospital records system.

Charlson comorbidity index was used to define and
grade comorbidity. According to this index, comorbid
diseases are scored according to their severity.
Comorbidities were given a score of 1, 2, 3, and
4, respectively, from mild to severe disease, and
comorbidity was graded according to the weighted
score obtained by summing the scores of comorbid
diseases. According to this grading, patients were
divided into four grades as 0, 1-2, 3-4, 5 and above.
The effect of Charlson comorbidity index and Charlson
comorbidity-age index on prognosis was examined.

The response of the patients to the treatment and
the side effects developed under the treatment were
evaluated. The reason for the transition to the second
TKI, and if the patient passed away, the time and
whether it was related to CML were recorded. The
effects of comorbidity score according to gender, age,
Charlson-age index, presence of splenomegaly, major
molecular response (MMR) at 12 months, Sokal risk
score and bone marrow reticulin fiber grade on the
prognosis were evaluated.

Progression-free survival (PS) was defined as the
time from the date of first diagnosis to the loss of
hematological, cytogenetic and MMR, and/or the time
to progression to advanced CML. Overall Survival,
was defined as the time from the first diagnosis
to the last date of scanning the files (March 2019)
for surviving patients. For patients who died, it was
defined as the time from the date of first diagnosis to
death. Disease-free survival was defined as patients
except who died for reasons other than CML. Major
molecular response was determined as <0.1 copies
of BCR-ABL according to the International Scale. The
criteria of the European Leukemia Network were used
for the definition of complete hematological response
at the 3rd month of treatment.

Statistical analyzes were performed using IBM SPSS
Statistics 22.0. Continuous data and discrete data

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

were recorded for descriptive statistics. While Kaplan-
Meier survival analysis was used for univariate
analyzes in survival statistics, Log Rank (Mantel-
Cox), Breslow (Generalized Wilcoxon), and Tarone-
Ware tests were used to compare survival at different
levels. Cox-Hazard Regression Chi-square analysis
was used for multivariate analyses. In comparisons,
values with p < 0.05 were considered statistically
significant.

The approval of the Ethics Committee of the Faculty
of Medicine of Suleyman Demirel University, dated
16.01.2019 and numbered 17, was obtained for the
study. Informed consent was obtained from all the
participants, and all study steps were performed in
accordance with Declaration of Helsinki.

Results

Of the total patients included in the study, 32 (55%)
were male and 26 (45%) were female. The male /
female ratio was found to be 1.23. The age distribution
of the patients ranged from 18 to 89, with a mean age
of 52 years. The mean age of men was 51.8 years,
and the mean age of women was 53.6 years.

Additional diseases were as follows; hypertension
in 14 (24%), diabetes mellitus in 11 (18%), coronary
artery disease in 9 (15%), chronic obstructive
pulmonary disease in 7 (12%) patients. disease, 3
(5%) chronic kidney failure, 2 (3%) peptic ulcer, 1
(1.7%) congestive heart failure, and 1 (1.7%) colon
cancer. No additional disease was found in 29 of 58
patients (50%). According to the Charlson comorbidity
age index, the grade was found to be 0 in 19 patients
(33%), a score of 1-2 in 19 patients (33%), a score of
3-4 in 15 patients (26%), and a score of 5 and above
in 5 patients (8%).

Symptoms at diagnosis were found in 27 (56%) of
58 patients; fatigue in 13 (27%), anorexia in 2 (18%),
abdominal pain in 7 (15%), abdominal bloating and
fullness in 8 (12%), weight loss in 4 (5%), infection in
9 (3%), and itching in 1 (1.7%). The complaints of 10
patients at the time of diagnosis were unknown.

It was unknown whether 5 patients had splenomegaly
and/or hepatomegaly at the time of diagnosis, out
of a total of 58 patients. Of 53 patients, 20 (38%)
had splenomegaly and 7 (13%) had hepatomegaly.
There were 5 patients with both splenomegaly and
hepatomegaly.

Median laboratory counts on admission were
hemoglobin 11.5 g/dl (6.7-15.4), leukocyte count
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119.000/mm? (11.500-438,000), neutrophil count
108,000/mm?(5.400-386,000), platelet count 453,000/
mm? (138,000- 1,324.000) (Table 1).

The Sokal risk score at the time of diagnosis was low
in 14 patients (36%), moderate in 14 patients (36%),
and high in 10 patients (27%). The Sokal risk score in
20 patients was unknown. MMR was evaluated at 12
months in 66.7% of those with a low Socal risk score,
70% of those with a medium risk score, and 75% of
those with a high-risk score. When the relationship
between Sokal risk score and MMR removal at 12
months was examined, no statistically significant
difference was found (P= 0.924). In addition, 21.4%
progression (loss of molecular response) was found
in patients with low Sokal risk score, 14.3% in those
with medium risk, and 40% in those with high risk.
In our study, it was observed that MMY did not have
a statistically significant effect on progression-free
survival at 12 months (P= 0.758).

When the bone marrow reticular fiber grade at
diagnosis was evaluated, 11 patients were Grade 0

Table 1 Laboratory values of patients

Real Life Data of Chronic Myeloid Leukemia

(24%), 12 patients were Grade 1 (27%), 12 patients
were Grade 2 (27%), 9 patients were Grade 3 (20%),
and 1 patient was Grade in (% 2). The degree of
reticular fiber at diagnosis was unknown in 13 of the
patients.

In 10 patients, we could not evaluate the status of
hematological response at three months. Complete
hematological response was obtained in 47 (98%)
of the remaining 48 patients in 3 months. Due to
insufficient data, 12 patients could not be evaluated
for MMR. Thirty-six (78%) of the remaining 46 patients
had MMR at 12 months.

Eighteen (31%) of 58 patients were switched to
second line TKI; 8 of them had side effects, 4 were not
responding to 1st-line TKI (Imatinib) treatment, and 6
were switched due to the development of MMR loss.

Side effects developed in 15 (25.8%) of patients
under imatinib treatment. While hematological side
effects developed in 8 of the patients who developed
side effects, 6 of them developed hematological side

Patients Minimum | Maximum Mean Standard deviation

Age 58 18 89 52 15,718
Follow-up (month) 58 6 264 88 62
FISH % 47 35 100 88,53 15,13323
Hgb 53 6,7 15,4 11,5 1,86384
Leukocyte 53 11,5 438,5 119 95,17162
Platelet 53 138 1324 453 265,24756
Neutrophil( %) 49 8 97 85,1 13,03928
Lymphocyte (%) 48 11 34, 7,2 5,12252
Neutrophil 48 5,4 386,8 108,1 88,29488
Lymphocyte 48 1,8 31,2 7,0 5,97923
Eosinophile % 48 ,00 7,3 1,74 1,81694
Basophile % 48 ,00 45,7 2,23 6,63963
Eosinophile 48 ,00 28,5 3,21 6,04201
Basophile 48 ,00 30,6 1,80 4,59326
Uric acid 44 2,70 14,2 7,12 2,21612
Ldh 51 266 1943 900 446,12976
Creatinine 52 ,50 1,69 1,0033 ,25180

Hgb: Hemoglobin, LDH: Lactate Dehydrogenase
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Overall survival (p) Progression-free survival (p) Disease-free survival(p)
Age 0,000 0,980 0,029
Gender 0,086 0,431 0,30
CCAI 0,001 0,419 0,001
CClI 0,005 0,424 0,214
Splenomegaly 0,939 0,193 0,266
MMR at 12 months 0,183 0,007 0,028
Sokal 0,759 0,758 0,191
Reticulin fiber 0,686 0,984 0,620

MMR: Major molecular response, CCAIl: Charlson comorbidity-age index, CCl: Charlson comorbidity index

effects requiring drug change (3 patients with severe
anemia, 2 patients with moderate anemia and 1 patient
with grade 2 thrombocytopenia and mild anemia). It
was observed that 3 of the patients developed rash, 2
of the patients developed renal dysfunction and other
side effects under imatinib treatment.

Under dasatinib treatment, side effects developed
in 6 (55%) of 11. Of these, 3 (27%) had pleural
effusion, 2 (18%) had hematological, 2 (18%) had
gastrointestinal system side effects. 2 patients who
developed side effects were excluded from evaluation
due to insufficient follow-up data.

Since 1 out of 10 patients who were switched to
nilotinib treatment dropped out of our follow-up,
side effects could not be evaluated. Side effects
did not develop in 5 (56%) of 9 patients under
nilotinib treatment. Other side effects were rash in 2
patients (22%), Qtc prolongation in 1 patient (11%),
cerebrovascular accident in 1 patient (11%), and
elevated liver function test in 1 patient (11%). Due
to these side effects, Nilotinib was discontinued in 2
patients and switched to Dasatinib.

The mean follow-up time was 88 months (6-264), and
the mean overall survival was 87 months (40-183).
In the follow-up, 11 of the patients (19%) died, while
three of these patients (5%) died due to blastic stage
CML. In our study, overall survival was found to be
81%.

In our study, it was observed that age distribution
(p=0.001), Charlson comorbidity Index (p=0.005)
and Charlson comorbidity-age Index (p=0.000) had

a significant effect on overall survival; while, gender
(p=0.086), splenomegaly at diagnosis (p=0.939),
Sokal risk score (p=0.759), bone marrow reticulin fiber
grade at diagnosis (p=0.686), and MMR loss at 12
months (p=0.183), had no significant effect on overall
survival (Table 2). Sokal score were obtained in 38 of
58 patients. In patients with low, moderate, and high
Sokal risk scores, overall survival was 92.9%, 78.6%,
and 80%, respectively. 3 of 58 patients died due to
blastic stage CML. Disease-free survival was found
to be 95%.

In our study, it was observed that age distribution (p
= 0.029), Charlson comorbidity age Index (p = 0.001)
and reaching MMR at 12 months (p = 0.028) had a
statistically significant effect on disease-free survival.
Gender (p=0.30), CCIl (p=0.214) splenomegaly at
diagnosis (p=0.266), Socal risk score (p=0.191)
and bone marrow reticulin fiber grade at diagnosis
(p=0.620) were found to have no significant effect on
disease-free survival.

In our study, the mean duration of PS was 73 months
(9-183). Progression developed in 13 (22%) of the
patients during the follow-up, and 3 of these patients
died due to blastic stage CML.

In our study, only MMR at 12 months (p=0.006) was
found to have a statistically significant effect on PS.

Discussion
CML is seen with an incidence of 0,4-1,75 per

100,000 adults (5). It constitutes approximately
15% of newly diagnosed leukemia cases in adults

606



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

(6). The average age at diagnosis in Europe varies
between 60 and 65, but the age at diagnosis is
lower in countries with younger populations. The
prevalence of CML is increasing gradually due to
the prolongation of survival achieved with targeted
therapy (7). All the cases evaluated in this study
were patients diagnosed in the chronic phase. The
clinical course and treatment response of CML cases
are not homogeneous. There are differences in
laboratory parameters and degrees of myelofibrosis
between patients. For example, while thrombocytosis
or myelofibrosis is evident in some patients, it is
absent or minimal in others. Similarly, erythrocyte
values vary. The pathogenetic mechanisms for these
differences have not been elucidated, but mutations
are thought to play an important role. In addition,
while cytogenetic and molecular response to tyrosine
kinase inhibitors continues in some patients, there is
a loss of response in others, which causes significant
changes in the follow-up and treatment of patients
and heterogeneity in studies.

Ofthe 58 patients included in the study, 32 (55%) were
male and 26 (45%) were female. The male / female
ratio was found to be 1.23. The age distribution of the
patients ranged from 18 to 89, with a mean age of
52 years. The mean age of men was 51.8 years, and
the mean age of women was 53.6 years. In the IRIS
study, in which 1106 patients were examined and
imatinib and interferon alpha + low dose cytarabine
treatment were compared, the ratio of male patients
was 61.7% in the imatinib arm, the rate of female
patients was 38.3%, the mean age was 50 years,
and the ratio of male patients in the arm using the
interferon alpha + cytarabine combination was 61.7%.
It was reported that the rate of female patients was
56.1, 43.9%, and the mean age was 51 (8). In the
study conducted by Radich et al. in 246 patients with
chronic phase CML, the mean age was 50 years in
the arm receiving imatinib at diagnosis, the age range
was 19-89 years, and the mean age was 47 years in
the arm that received dasatinib. In the same study,
the rate of male patients in the arm receiving imatinib
was 59%, and the rate of female patients was 41%
(9). In our study, the mean age and male/female ratio
were similar to those in the literature.

Inour study, splenomegaly was observed in 20 patients
(38%) and hepatomegaly was observed in 7 patients
(17%) on physical examination. Splenomegaly is the
most common physical examination finding detected
in 40-50% of cases. Hepatomegaly is less common
(<10%) (2). In the study conducted by Radich et al. in
246 patients with chronic phase CML, splenomegaly
was observed at diagnosis at a rate of 44% in the
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arm receiving imatinib and 51% in the arm receiving
dasatinib. In the same study, hepatomegaly rates were
reported as 3% and 5%, respectively (10). Palpable
splenomegaly is a common physical examination
finding in patients with CML and is the most common
physical examination finding in our study, consistent
with the literature.

In our study, treatment with a second-generation
tyrosine kinase inhibitor was continued in 18 patients
(31%) after imatinib treatment (8 nilotinib, 10 dasatinib).
When the reasons for switching to second generation
drugs were examined; second-generation therapy was
initiated due to loss of response (secondary resistance)
in 6 patients using imatinib, primary resistance in 4
patients), and intolerance in 8 patients. Radich et al.
switched to second-generation drug in 34 patients
(28% of all study population) (9). In the study conducted
by Sahin et al. in 1133 patients, the rate of switching
to second generation tyrosine kinase inhibitor was
29.3%. Resistance (90.8 %) was the primary cause of
switching and 9.2% had a transition after intolerance
(20). In the study of Eskazan et al. in which they
compared original and generic Imatinib treatments; the
conversion rates to second-generation treatment were
11% and 15%, for the original and generic treatment,
respectively (11). In our study, similar to the literature,
the most common reason for treatment change was
side effects. In a study comparing imatinib and dasatinib
treatment responses in 253 patients with chronic
phase CML, hematological side effects were reported
as the most common adverse event in both treatment
arms. It has been reported that edema, nausea, and
muscle pain, which are non-hematological side effects,
were observed more frequently in the arm receiving
imatinib, and pleural effusion was observed more
frequently in the dasatinib group (9). In Sahin's study,
gastrointestinal system side effects were the most
common (13.24%); cytopenia was the second in more
than one series (10.75%) (10). In the study of Eskazan
et al., non-hematological side effects were also higher
(112). In our patients, cytopenia was the most common
side effect. In contrary to literature, rash and elevated
creatinine were the most common non-hematologic
side effects in our patients; it may be attributed to the
low number of our patients.

Pleural effusion was more common with dasatinib
compared to imatinib (19% vs. <1%). Other side
effects of dasatinib are myelosuppression (20%) and
rarely pulmonary hypertension (1-2%) (12). Similar to
the literature, pleural effusion and myelosuppression
were also observed in our study with patients using
Dasatinib. In ENESTnd study, the most frequently
reported adverse events were hematological. Among



the non-hematological effects, rash was higher in the
nilotinib treatment arm, while adverse effects such as
nausea, vomiting, edema, and muscle spasm were
higher in the imatinib treatment arm (2). The fact
that the side effects of second-generation tyrosine
kinase inhibitors were different from the literature in
our patients may be attributed to the small number of
patients using these drugs.

Disease-free survival was found to be 95 % in our
study. In the 8-year data of IRIS, which is the main and
baseline study of imatinib, overall survival was 85%,
but when non-CML-related causes were excluded,
the survival rate increased to 93% (8, 13). The data
of our study was quite compatible with the literature in
this respect.

As the risk of death from CML decreases, the
prognostic impact of comorbidities has gained greater
importance. In one study, the estimated overall
survival at eight years decreased with the increase in
comorbidity measured by the Charlson Comorbidity
Index (CCI) (14). Overall survival estimates were 94%,
89%, 78%, and 46% for patients with CCl 2.3t04.5,5
to 6, and =7, respectively. In our study, age distribution
(p=0.001), Charlson comorbidity Index (p=0.005) and
Charlson comorbidity-age Index (CCAIl) (p=0.000)
were found to have a statistically significant effect
on overall survival. GS estimates were found to be
100, 84, 73 20% in patients with CCAI of 0.1 -2, 3-4,
>5. These results suggest that CML is well managed
with current treatments and deaths occurred more
frequently due to other medical problems.

In our study, gender (p=0.086), splenomegaly at
diagnosis (p=0.939), Socal risk score (p=0.759), bone
marrow reticulin fiber grade at the time of diagnosis
(p=0.686) and MMR loss at 12 months (p=0.183)
had no significant effect on survival. In the literature,
a significant difference was found with patients at
MMR 12 months (p<0.001). Jabbour et al., found no
significant difference between MMR at the 12" month
versus 18th (15). In our study, while reaching MMR at
12 months did not have a significant effect on overall
survival, it had a significant effect on PS and disease-
free survival.

Lakshmaiah et al., found that the estimated five-
year overall survival was 95%, 95%, and 81% for
the low, intermediate, and high-risk Sokal groups,
respectively, and the difference was not significant (p
= 0.89) (16). In studies conducted before TKI, it was
observed that survival increased in low-risk patients
and that survival decreased as the risk increased,
however, there were data indicating that the Sokal
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risk score did not have a significant effect in studies
conducted after TKI treatment (17). Our results were
compatible with literature.

In our study, overall survival according to reticular fiber
grade was 90.9% in grade O patients, 75% in grade 1,
75% in grade 2, 77.8% in grade 3 and 100% in grade
4. In the study of Kantarjian et al.; grade 3-4 fibrosis
was detected in 67% of CML patients at diagnosis;
however, no significant correlation was found between
overall survival and reticular fiber grade in follow-up
of imatinib treatment (18). It was thought that the
significant decrease in survival parallel to the increase
in reticular fiber grade in pre-TKI period disappeared
with TKI treatment.

In  conclusion, age distribution and Charlson
comorbidity age Index had a significant effect on
disease-free survival while reaching MMR at 12
months had significantly increased PS and disease-
free survival. In CML patients, considering the patient's
comorbid conditions, careful molecular monitoring
and switching to second generation TKls in case of
side effects development were key points for follow-
up of CML patients. Prospective and “real life” studies
are needed to validate our results.
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Oz

Amag

Bu calismanin amaci kronik bel agrisi olan hastalar-
da lomber stabilizasyon egzersizlerinin (LSE) agri,
fonksiyonel kapasite, yasam kalitesi ve denge lizerine
etkisini arastirmak, ayrica lomber multifidus kasi ke-
sitsel alanina etkisini degerlendirmektir.

Gerec ve Yontem

Calismaya kronik bel agrisi tanisi alan 66 hasta alin-
di. Hastalar randomize edilerek iki gruba ayrildi. Birin-
ci gruba (Grup 1, n=28) lomber stabilizasyon egzer-
sizleri, TENS ve Hotpack tedavileri, ikinci gruba (Grup
2, n=37) ise sadece TENS, Hotpack tedavileri verildi.
Hastalar tedavi 6ncesi ve tedavi sonrasi 8. haftada
degerlendirildi. Agri icin Visuel Analog Skala (VAS),
fonksiyonel dizabilite icin Roland Morris Sorgulama
Anketi ve Oswestry Ozirliiliik indeksi, yasam kalitesi
icin Kisa Form-36 (SF-36) ile degerlendirme yapildi.
Denge degerlendirmesinde Tetrax® posturografi ci-
hazi (SunlightMedicalLtd, israil) kullanildi ve diisme
indeksi (FI) hesaplandi. Multifidus kasi kesit alani ult-
rasonografi ile élculdu.

Bulgular
Gruplar arasi karsilastirildiginda multifidus kasi kesit-
sel alani, SF-36°nin fiziksel rol guclugu, agri, ruhsal

saglik ve enerijilvitalite/ canlilik alt parametrelerinde
LSE alan hastalarda daha anlamli iyilesme gbézlen-
di(p<0.05). Dusme indeksi, VAS skorlari, Roland Mor-
ris Sorgulama Anketi ve Oswestry Ozurliliik indeksi
skorlarinda gruplar arasinda anlamli farklilik saptan-
madi.

Sonug¢

Lomber stabilizasyon egzersizleri, kronik bel agrisi
olan hastalarda multifidus kesit alanini ve yasam ka-
litesini olumlu yonde etkilemektedir. Bizim drneklemi-
miz i¢in lomber stabilizasyon egzersizlerinin konvan-
siyonel fizik tedavi programina eklenmesi denge, agri
ve dizabilite acisindan ek katki saglamamaktadir.

Anahtar Kelimeler: Denge, Kronik bel agrisi, Lom-
ber stabilizasyon egzersizleri, Multifidus kasi, Yasam
kalitesi

Abstract

Objective

The aim of this study is to investigate the effect
of lumbar stabilization exercises (LSE) on pain,
functional capacity, quality of life, and balance in
patients with chronic low back pain (CLBP), and also
to evaluate the effect on the cross-sectional area of
the lumbar multifidus muscle.
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Material and Method

Sixty-six  patients with CLBP were enrolled,
randomized, and divided into two groups. LSE,
transcutaneous electrical nerve stimulation (TENS),
and hot pack treatments were performed in Group
1 (n=28). In Group 2 (n=37), TENS and hot pack
treatments were performed only. Pre and 8-week
post-treatment assessments were made. Visual
Analog Scale (VAS) was used to evaluate pain.
Modified Oswestry Disability Index (ODI) and Roland
Morris Disability Questionnaire (RMDQ) were used
to evaluate the functional disability. Short Form-36
(SF-36) was used to measure the quality of life. In
the assessment of balance, a Tetrax® posturography
device (Sunlight Medical Ltd, Israel) was used and fall
index (FI) was calculated. The cross-sectional area of
multifidus muscles was measured by ultrasonography.

Results

Significant improvements regarding the cross-

Introduction

Low back pain (LBP) is the most significant disorder
leading to severe productivity loss and disability (1).
Although the annual incidence of LBP is 5%, it is
the second most common cause of presentation to
a physician, with a lifetime prevalence of 75-85%
(2). In addition, those over 30 years of age, obese,
or having various psychosocial disorders are at risk
for LBP (3). Management of LBP is a controversial
topic. Cochrane reviews of different treatment
modalities have concluded that no significant
differences were present among treatments (4-6).
In a very recent collaborative study conducted in 18
countries, despite its commonness, the prevalence of
disabling LBP showed substantial differences among
similar workgroups of different countries; these
variations were attributed to the general propensity to
musculoskeletal pain rather than spine disorders (7).

Multifidus muscles (MM) are responsible for
proprioception, and especially in segmental
stabilization, MM and Transversus abdominis muscles
(TrAM) take a significant part. In a systematic review
article by Goubert et al., written by analyzing 15
eligible studies, both MM and paraspinal muscles
were reported to be atrophied in chronic LBP patients
but not in those with recurrent or acute LBP (8). A
recent clinical commentary on the stability concept in
LBP concluded that instability was active in iatrogenic
LBP (9).
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sectional area of multifidus musclesand sub-
parameters of SF-36 named physical role, pain,
mental health, and energy/vitality were determined in
Group 1 compared to Group 2 (p<0.05). No significant
difference was present between the groups regarding
Fl, VAS score, RMDQ, ODI, and balance.

Conclusion

Lumbar stabilization exercises in patients with chronic
low back pain multifidus positively affects cross-
sectional area and quality of life. For our sample,
the addition of lumbar stabilization exercises to
the conventional physical therapy program does
not provides an additional contribution in terms of
balance, pain and disability.

Keywords: Lumbar stabilization exercises, chronic
low back pain, quality of life, balance, multifidus
muscle

The core stabilization exercises (CSE) are based
on the development of MM and TrAM, which are
responsible for spinal stabilization. It has been
suggested that people with chronic low back pain
experience a reduction in the cross-sections of the
MM and TrAM and balance control (10). In chronic
LBP, the effects of MM on pain and balance were
investigated by looking at the cross-sectional
measurements of the MM in chronic LBP (11).
LSE has recently gained popularity in chronic LBP
with the emergence of the segmental stabilization
concept. Training muscles in the para-lumbar region
were suggested to directly lead to a more favorable
outcome regarding pain compared to conventional
treatment methods (12). A recent systematic review
by Nascimento et al. concluded that these exercises
reduced pain, improved functional capacity, and
increased MM size in chronic LBP patients (13).

This study aimed to investigate the effects of CSE on
MM mass, pain, quality of life, functional capacity, and
balance in patients with chronic LBP.

Material and Method

Prior to the study, the Local Ethics Committee
approval (09.12.2016/E.54082) and informed written
consent from all patients were obtained.

Patients who applied to the outpatient clinic with
chronic low back pain between November 2015 and



December 2016 were evaluated. Sixty-six patients
with chronic LBP were included. One patient left
prematurely, whereas 65 patients completed the
study. The criteria for inclusion were being 18-65
years, having continuous mechanical LBP for at
least 12 weeks, and compliance with a scheduled
exercise program. Exclusion criteria were the
presence of a neurological deficit, spinal deformity,
congenital  malformation,  pregnancy, severe
osteoporosis/osteomalacia, comorbidities such as
cardiovascular or chronic obstructive pulmonary
disorder, spondylolysis/spondylolisthesis, lumbar
surgery, chronic infectious or inflammatory disorder,
malignancy, and electrotherapy received in the last six
months. Randomization was done as n: n+1 principle
by random allocation process. The study flowchart
was given in Figure 1.

Enroliment Assessed for eligibility (n= 187 patients)

Excluded (n=121)

o Loss of records (n=79)
* Declined to participate (n=34)
o Other reasons (n=8)

Randomized (n=66 patients)

S

Group 1 ‘ Group 2
Allocated intervention
(n=28 patients)

| ]

Lost to Follow-up (n=0 patients)
Discontinued intervention (n=0)

i l

Analyzed (n=28 patients)
Excluded from analysis (n=0)

Allocated intervention
(n=38 patients)

Lost to Follow-up (n=1 patient)
Discontinued intervention (n=0)

Analyzed (n=37 patients)
Excluded from analysis (n=0)

Figure 1
Consolidated Standards of Reporting Trials Flow
Diagram Used In The Design Of The Trial

Group 1 (Study Group): Dynamic lumbar stabilization
exercises (LSE) started with neutral positioning.
Exercises performed in the supine position involved
abdominal muscle strengthening with/without upper
extremities, partial curl-up, bridge position, and leg
elevation in the bridge position. Exercises performed
in the prone position involved the elevation of
extremities one by one. Exercises performed in the
tetrapodesis position involve elevating one upper
extremity or one upper and one lower extremity while
in the tetrapodesis position. These exercises were
demonstrated by a physiotherapist in charge of this
task. The exercises were initially five times, then
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gradually increased to 15 repetitions. Sufficient time
has been set for relaxation. Exercises were performed
two times a day and in 3 sets with 10-15 repetitions.
An informed consent form was obtained from the
patients that these exercises would be performed as
demonstrated. Patients were requested to perform
LSE twice daily at home for eight weeks.

Twenty sessions of 30-minute conventional TENS
applications were made using the Chattanooga
Monochromatic Stim device. During the TENS
application, patients were kept in the prone position.
A pillow was placed under the patient’'s abdomen to
reduce lumbar lordosis. Four electrodes were used;
two channels to the right and left. Active electrodes
were placed at the level of 3-5 Lumbar vertebrae and
1.5cm lateral to midline. Passive electrodes were
placed 3cm distal to active electrodes. Attention
was paid to avoiding discomfort and pain during the
TENS application. Additionally, a 30-minute hot pack
application was made.

Group 2 (Control Group): Twenty sessions of
30-minute conventional TENS applications were
made by same device and the same procedural
steps were applied during the TENS and hot pack
application as in Groupl.

Patients were tested before and after treatment for
pain severity, functional disability, quality of life, body
balance, and cross-sectional areas (CSA) of lumbar
MM. Pain severity was assessed by scoring between
0 and 10 while resting (RVAS) and in motion (MVAS)
according to the visual analog scale (VAS). Functional
insufficiency was evaluated using the Turkish version
of the modified Oswestry Disability Index (ODI)
Questionnaire (14).

Functional disability was assessed using the Roland
Morris Disability (RMD). The questionnaire, modified
from Sickness Impact Profile, and validated for
Turkish, comprised 24 items (15-16). Quality of life
was evaluated by Short Form-36 (SF-36) (17).

The balance and fall risks were assessed using the fall
risk assessment device (FRAD) brand-named Tetrax
Interactive Balance and Coordination System-2006
(Sunlight Lab, Israel). It is a device in which postural
oscillation is measured, and the individual's fall risk
is calculated eventually. It involves two balance
platforms at each side comprising finger points and
heel points of both feet and software. For accurate
pressure measurement, the patient should stand
in an upright posture, feet should be placed on pre-
defined sites, and arms should hang down loosely
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on both sides. Differences in pressure displacement
centers are detected with the help of pressure
receivers. For balance parameters, measurements
lasting for 32 seconds each are made at eight
different positions. Eyes-open position (NO) is the
reference measurement. At the eyes-closed position
(NC), the effect of the visual system on balance is
evaluated. At eyes-open and on pillow position (PO),
the somatosensorial system is restricted by pillows.
At the eyes-closed and on-pillow position, only the
vestibular system is evaluated. At the eyes closed
and head turned, either right (HR) or left (HL) position,
both the somatosensorial and vestibular systems
are assessed. The central and peripheral vestibular
systems are evaluated while the eyes are closed and
the head either bent-30°-backward (HB) or 30°- flexed
(HF). With FRAD, four balance parameters, overall
balance, weight percentage, weight distribution
index, Fourier transformations of postural oscillations,
and synchronized pressure parameters between the
heel and fingers of the foot, and between the right
and left feet, are evaluated. Data is compared to the
reference value according to the individual's age and
gender, and Fl between 0-100 is obtained; 0-36%
is interpreted as low, 37-58% as moderate, and 59-
100% as high (18).

Hides et al. reported in 1995 that USG was as reliable
as MRI in evaluating MM size and activation (19). With
USG, the status of MM was reliably studied in patients
with LBP and lumbar spondylolisthesis (20-22). To
measure CSA of lumbar MM, a USG device brand-
named ESAOTE- Mylab70, was used with a 5 MHz-
convex probe, covering a field 50mm in length (Figure
2). The patient was placed in the prone position with
both arms extended freely at both sides, and a pillow
was placed under the hips to reduce lumbar lordosis.
The spinous process of the L5 vertebra was palpated
and marked with a grease pencil, starting from the
sacrum, and moving cranially. Then, by palpating
in the cranial direction, the spinous process of the
L4 vertebra was marked. The convex USG probe
was placed at midline and transversally to spinous
processes. The probe was moved to either right or
left. The most distinct image was obtained to clarify
MM. The vertebral lamina was considered as the
border for the deep portion of MM. When the lateral
border of MM could not be visualized, the patient was
asked to elevate, and then relax the ipsilateral leg.
USG was reperformed at rest (23).

While evaluating the findings obtained in the study,
the “Statistical Package for Social Sciences (SPSS)
for Windows 17.0” package program was used for
statistical analysis. The conformity of the variables
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to the normal distribution was examined using visual
(histogram and probability) and analytical methods
(Kolmogorov-Smirnov  and Shapiro-Wilk  tests).

Figure 2
The Ultrasonographic Cross-Sectional
Lumbar Multifidus Muscles

Image Of

Group 1 - Study Group

8,6
8,4
8,2
8
78 ==
76
74
7,2 ——Left 4th Multifidus
7
6,38

6,6 Left 5th Multifidus
Before After

—a—Right 4th Multifidus 7,29 79
—— Left 4th Multifidus 7,32 7,83
Right 5th Multifidus 7,61 8,32
Left 5th Multifidus 78 8,42

—&—Right 4th Multifidus

Right 5th Multifidus

Group 2 - Control Group

//

—

—&—Right 4th Multifidus

—— Left 4th Multifidus
Right 5th Multifidus
Left Sth Multifidus

O R N WA U O N ® WV

Before After
—a—Right 4th Multifidus 6,57 8,03
—#—Left 4th Multifidus 6,68 6,93
Right 5th Multifidus 6,97 7,19
Left 5th Multifidus 7,27 7,52

Figure 3

The Distributions of The Differences In Cross-Section-
al Areas of The Right And Left 4th And 5th Multifidus
Muscles Occurring With Treatment In Groups 1 And 2



Descriptive statistics of the data, normally distributed
for continuous data for variables (meanzstandard
deviation) and as [median (minimum: maximum)]
for non-normally distributed variables. Independent
Samples “t” test and within-group comparisons
were made for the comparison of two independent
groups for normally distributed, continuous data.
Paired-Samples “t” test was used for before-after
comparisons. For non-normally distributed, continuous
data, the MannWhitney U test was used to compare
two independent groups, and the Wilcoxon Signed
Ranks Test was used for before-after comparisons for
within-group comparisons. Chi-square test was used
to compare categorical variables used. The statistical
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significance limit was accepted as 0.05.
Results

The sociodemographic data and pretreatment param-
eters of 28 patients who performed lumbar stabilization
exercises in addition to TENS & hot pack treatment
(Group 1) and 37 patients who received only TENS &
hot pack treatment (Group 2) were presented in Table
1. When two groups were compared regarding gender,
the higher ratios of female gender in Group 1 and
male gender in Group 2. The other sociodemographic
data were comparable.

The distributions and comparison of sociodemographic data and pretreatment parameters of the

groups in both genders

Study Group (Group 1) Control Group (Group 2)
n=28 n=37 P
Woman 17 41.06 (13.62) 11 37.00 (14.34) 0.457
Age (years)
Man 11 37.36 (13.70) 26 40.92 (13.78) 0.477
. Woman 17 163.29 (8.42) 11 161.82 (5.64) 0.614
Height (cm)
Man 11 178.36 (5.14) 26 173.38 (5.49) 0.015*
Woman 17 68.76 (12.47) 11 77.64 (17.22) 0.126
Weight (kg)
Man 11 80.00 (70.00;118.00) 26 79.50 (45.00;120.00) 0.222
Woman 17 25.81 (4.32) 11 29.62 (6.11) 0.064
BMI (kg/m?)
Man 11 27.00 (3.58) 26 26.49 (4.41) 0.738
. Woman 17 35.00 (32.30) 11 45.00 (35.27) 0.447
Duration (months)
Man 11 12.00 (3.00;240.00) 26 33.00 (3.00;180.00) 0.350
- Woman 17 45.41 (23.71) 11 53.27 (23.58) 0.398
Man 11 34.00 (14.00;74.00) 26 35.00 (2.00;100.00) 0.881
Woman 17 6.93 (.99) 11 6.62 (.95) 0.412
Right 4"Multifidus
Man 11 7.85 (1.10) 26 6.55 (1.22) 0.004*
Woman 17 6.86 (.92) 11 6.56 (.80) 0.377
Left 4"Multifidus
Man 11 7.41 (6.57;11.30) 26 6.59 (5.02;9.04) 0.007*
Woman 17 7.31 (1.12) 11 7.27 (1.35) 0.938
Right 5"Multifidus
Man 11 7.44 (5.65;10.70) 26 6.73 (4.60;10.66) 0.013*
Woman 17 7.33 (1.28) 11 7.47 (1.35) 0.793
Left 5'"Multifidus
Man 11 8.06 (6.53;11.76) 26 6.97 (4.05;10.53) 0.028*
RVAS Woman 17 7.00 (2.00;8.00) 11 7.00 (2.00;10.00) 0.427
Man 11 6.00 (2.00;9.00) 26 6.00 (0.00;10.00) 0.260
MVAS Woman 17 8.00 (6.00;10.00) 11 10.00 (7.00;10.00) 0.247
Man 11 8.00 (4.00;10.00) 26 8.00 (3.00;10.00) 0.537
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The distributions and comparison of sociodemographic data and pretreatment parameters of the
continue

groups in both genders

AMD Woman | 17 11.47 (4.39) 11 11.45 (6.20) 0.994

Man 11 9.00 (3.90) 26 10.65 (5.59) 0.379
opI Woman | 17 22.82 (6.86) 11 25.73 (6.72) 0.280

Man 11 17.27(6.77) 26 20.00(9.70) 0.403

Woman | 17 50.61 (19.16) 11 37.34 (19.41) 0.087
SF-36 | PF

Man 11 50.00 (11.10;77.70) 26 66.60 (5.50;94.40) | 0.249

Woman | 17 0.00 (0.00;75.00) 11 0.00 (0.00;75.00) | 0.767
SF-36 /| PRD

Man 11 25.00 (0.00;100.00) 26 37.50 (0.00;100.00) | 0.698

Woman | 17 37.79 (17.96) 11 42.27 (18.76) 0.532
SF-36 | P

Man 11 40.23 (17.37) 26 42.98 (25.25) 0.744

Woman | 17 62.50 (12.50;87.50) 11 62.50 (25.00;87.50) | 0.513
SF-36 | SF

Man 11 64.77 (18.39) 26 61.06 (25.08) 0.661

Woman | 17 46.12 (24.25) 11 45.82 (18.19) 0.972
SF-36 | MH

Man 11 57.45 (16.52) 26 56.50 (21.01) 0.894

Woman | 17 0.00 (0.00;100.00) 11 33.30 (0.00;100.00) | 0.959
SF-36 | ERD

Man 11 66.60 (0.00;100.00) 26 33.30 (0.00;100.00) | 0.740

Woman | 17 31.47 (24.09) 11 35.00 (17.75) 0.680
SF-36 | EVL

Man 11 45.91 (21.43) 26 42.31 (19.09) 0.616

Woman | 17 36.76 (11.45) 11 43.64 (11.85) 0.138
SF-36 | GHP

Man 11 49.09 (19.60) 26 49.81 (19.77) 0.920

*: Statistically significant; BMI: Body mass index, Fl: Fall index, RVAS: Resting visual analog scale, MVAS: Movement visual analog
scale, RMD: Roland Morris disability score, ODI: Oswestry disability index, SF-36: Short form- 36, PF: Physical functioning, PRD:
Physical role difficulty, P: Pain, SF: Social functionality, MH: Mental health, ERD: Emotional role difficulty, EVL: Energy/Vitality/
Liveliness, GHP: General health perception. Data were presented as mean * standard deviation or median (minimum; maximum).

The differences between pre and post-treatment
values in Groups 1 and 2, together with comparisons
of the groups were shown in Table 2 and Figure 3.
No statistically significant difference was present
between the groups regarding the difference in FlI
occurring with treatment (p=0.449).

It was found that the increases in CSA of right and
left 4th, and 5th MM was statistically significantly
higher in Group 1 compared to Group 2 (p<0.05). The
increase determined in the right/left 4th/5th MM of
patients in Group 1 compared to patients in Group 2
was statistically significant.

When the groups were compared regarding the
differences occurring in RVAS and MVAS scores,
no statistically, significant differences were present
(p=0.171, and p=0.620, respectively). No statistically
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differences were present between groups regarding
the differences occuring in the RMD Questionnaire and
ODI scores also (p=0.424, and p=0.161, respectively)

When the two groups were compared regarding
differences in sub-parameters of SF-36, it was
found that improvements in physical role difficulty,
pain, mental health, and energy/vitality/liveliness
sub-parameters in Group 1 were statistically more
significant than in Group 2 (p=0.004, p=0.016,
p=0.020, and p=0.048, respectively).

Discussion

This study aimed to investigate LSE in chronic LBP.
Since the patient groups were similar regarding
sociodemographic characteristics and pre-treatment
values of most of the study parameters, we were
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Table 2 The distribution of the differences between the posttreatment and pretreatment values of the

study parameters in Groups 1 and 2, together with the comparisons of the two groups

Group 1 Group 2 p
FI -7 (-36;28) 0 (-52;32) 0.449
Right 4" Multifidus 0.62 (-1.35;2.41) 0.17 (-1.56;45.79) <0.05*
Left 4™ Multifidus 0.51 (-2.08;2.04) 0.14 (-1.07;2.09) <0.05*
Right 5" Multifidus 0.60 (-0.20;2.44) 0.08 (-0.93;1.60) <0.05*
Left 5" Multifidus 0.64 (-0.58;1.87) 0.07 (-0.95;2.29) <0.05*
RVAS -2.82 (2.45) -2.03 (2.16) 0.171
MVAS -2.5 (-10:1) -2 (-8:2) 0.620
RMD -4 (-18;5) -3 (-19;5) 0.424
OoDI -7.5 (-27;8) -5 (-36;8) 0.161
SF-36 | PF 18.65 (21.08) 11.41 (20.28) 0.166
SF-36 | PRD 25 (0;100) 0 (-25;100) 0.004*
SF-36 /| P 25 (-25;67.5) 10 (-12.5;65) 0.016*
SF-36 | SF 12.5 (-25;50) 12.5 (-50;75) 0.072
SF-36 | MH 16 (-24;40) 4 (-12;32) 0.020*
SF-36 | ERD 33.3 (-33.3;100) 0 (-66.7;100) 0.430
SF-36 | EVL 16.42 (18.6) 8.37 (13.59) 0.048*
SF-36 | GHP 10 (-25;50) 0 (-45;30) 0.153

able to investigate differences between the groups
occurring with different modes of therapy and reach
significant conclusions. We determined that MM
mass increased with the quality life of indices, and
conventional physical therapy plus LSE was superior
to only conventional physical therapy. However, the
body balance did not improve with LSE.

Several significant and insignificant results were
determined regarding comparing the differences
between the posttreatment and pretreatment status.
There were no significant differences between the pre/
post-treatment Fl scores in both groups. But a study
by Hlaing et al. showed positive effects of stabilization
exercises on balance (24).

In various studies, similar findings were reported
regarding RVAS and MVAS scores when LSE was
performed. In the study by Kumar et al., a comparison
of LSE and placebo in LBP patients revealed a
significant difference in VAS score in the group that
performed LSE (25). A meta-analysis of five studies
showed that LSE was superior to general exercises

as the VAS score was reduced further (26). In another
recent meta-analysis, the effect of stabilization
exercises on pain was found to be superior to stretching
and Mckenzie exercises (27). However, in a study
by Bae, stabilization exercises and sit-up exercises
were found to be similar to each other in terms of
pain (28). In another study, stabilization exercises
and manipulative exercises showed similar effects in
terms of pain control in chronic low back pain (29).
Similarly, Unsgaard-Tondel et al. compared exercises
for lumbar stabilization and abdominal strengthening
and reported significantly more improvement in VAS
score in the group that performed LSE (30).

We determined a significant increase in CSA of MM
with LSE. Kim and Kin measured the dimensions of
MM by CT in chronic LBP patients and compared
conventional physical therapy with LSE. They reported
that, while no change was observed in the group that
received physical therapy, LSE increased the CSA of
MM (31). In the study conducted by Hides et al., MM
was evaluated by USG, and an increased CSA of MM
was observed with LSE (32).
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We did not determine any significant difference in
improvement between the groups regarding RMD and
ODI scores. We did not meet any study comparing
LSE with the TENS application. However, Cho et
al. compared CSE to conservative physical therapy
and reported that the ODI score of the group that
performed CSE was superior to the other group
(33). In another study conducted by Ferreira et
al.,, RMD Questionnaire was used as a functional
disability index, and significant superiority of LSE
was determined (29). In another study using only
ODI, considerable improvement was observed in the
ODI score of the group performing LSE compared to
conventional exercises (34).

We determined that significantly more improvement
occurred in patients performing LSE compared
to control patients regarding sub-parameters of
SF-36 named physical role difficulty, pain, mental
health, and energy/vitality. Unfortunately, we did not
encounter any study in which SF-36 was used to
assess the quality of life in patients treated with LSE.
Another study compared LSE to Pilates exercises by
evaluating the differences in SF-36 subgroup scores
obtained after three and six months of exercise.
Statistically, significant improvements were reported
in favor of the Pilates group for mental and general
health within the third month and physical function
within the sixth month (35).

Home exercises and the low number of patients are the
study's limitations, so larger sample-sized prospective
studies are required to assess the effectiveness of
CSE better in chronic LBP patients.

In conclusion, the CSA of MM increases with LSE.
However, despite increased MM mass, improvement
in the body balance may not occur. Additionally, LSE
offers an alternative treatment route effective on pain,
functional recovery, and quality of life.
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Oz

Amag

Prematire yenidoganlarda sik¢a uygulanan girisim-
lerden biri de premattire retinopatisi muayenesidir. Bu
muayenenin yenidoganlar icin agrili bir islem oldugu,
prematire yenidoganlarda agriya bagl bir takim fiz-
yolojik ve davranissal degisikliklere yol agabilecegi
bilinmektedir. Bu calismada, prematiire yenidoganlar-
da premature retinopati taramasi amaciyla uygulanan
g6z muayenesi sirasinda uygulanabilecek olan ¢oklu
duyusal uyarimin girisimsel agn tizerindeki etkisini or-
taya koymak amaclanmistir.

Gerec¢ ve Yontem

Bu calisma uygulayici ve degerlendirici kor, rando-
mize kontrolll bir klinik calisma olarak tasarlanmistir.
Calisma toplamda 60 prematiire yenidoganla yurGtdl-
mastur. Midahale grubuna g6z muayenesi baslama-
dan u¢ dakika 6nce ¢oklu duyusal uyarim programi
uygulanirken, kontrol grubuna ek bir girisim uygu-
lanmaksizin rutin bakim uygulanmistir. Birincil sonug

olcutil icin Yenidogan Agri Profili kullaniimistir. ikincil
sonug olgitleri ise kalp atim hizi ve oksijen doygunlu-
gunu icermektedir. Veriler SPSS yazihmi (strim 23)
kullanilarak analiz edilmigtir.

Bulgular

Calismada mudahale 6ncesi her iki grupta da agr
skorlari istatistik olarak benzer bulundu (Kontrol gru-
bu: 3,6 + 1,7, Girisim grubu: 3,2 + 1,4, p=0,401) G6z
muayenesi sirasinda ve muayene sonrasinda agri
skorlari acgisindan iki grubun fakh oldugu saptandi
(p<0,05). Muayenenin bitiminden hemen sonra ¢oklu
duyusal uyarim grubundaki yenidoganlarin agri skor-
lari ortalamasli 6.8 + 1.5, kontrol grubunda ise bu skor
10,3 + 1,4 olarak saptanmistir (p<0,001). Kalp atim
hizi ve oksijen doygunlugu degiskenlerinde ise yine
agri skoruna benzer sekilde iki grup arasinda anlamli
fark saptandi.

Sonug
Coklu duyusal uyarim programi prematire retinopa-
tisi muayenelerinde yenidoganlar icin agriyr azaltma-
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da etkili ve givenli, farmakolojik olmayan etkin bir yol
olarak kullanilabilir.

Anahtar Kelimeler: Agri, Coklu duyusal uyarim, Pre-
mature retinopatisi, Yasam bulgusu

Abstract

Objective

One of the most frequently performed interventions in
premature newborns is the examination for retinopathy
of prematurity. It is known that this examination is
a painful procedure for newborns and may cause
some physiological and behavioral changes related
to pain in premature newborns. This study aimed
to reveal the effect of multi-sensory stimulation on
interventional pain, which will be applied during the
eye examination for premature retinopathy screening
in premature newborns.

Material and Method

This study was designed as a practitioner- and
assessor-blind randomized controlled clinical trial. The
study was conducted with 60 premature newborns in
total. While the multi-sensory stimulation program was
applied to the intervention group three minutes before
the eye examination, routine care was applied to the
control group without any additional intervention.

Giris

Premature retinopatisi (PR), prematire yenidoganla-
rin gozlerinin retina tabakasinda, avaskuler alanlarda
ortaya cikan, sinir hasari ve gérme kaybina neden
olan bir hastaliktir. PR muayenesi topikal anestezi
altinda pupil dilate edilerek retina tabakasinin deger-
lendiriimesi esasina dayanir (1). Dunya Saglik Orgii-
td'nin (WHO) 'Vizyon 2020 Programi' hedefinde ve
Amerikan Oftalmoloji Akademisi, Amerikan Pediatri
Akademisi ve Amerikan Pediatrik Oftalmoloji ve Sasi-
ik Dernegi tarafindan yayinlanan aciklamalarda, do-
gum agirhgi 1000 gramin altinda olan tim yenidogan-
lara veya 32. gebelik haftasindan daha erken dogan
prematirelere PR taramasi yapilmasi 6nerilmektedir
(2, 3).

Yenidoganlar, 20. gebelik haftasindan sonra korteks
ve talamus arasindaki iletisimin gelismesiyle agriyi ilk
olarak ikinci trimesterden itibaren algilamaya baslar-
lar ve agriya fizyolojik, davranissal ve hormonal tep-
kiler verirler (4, 5). Yenidogan yogun bakim Unitesi-
ne (YYBU) yatirilan yenidoganlar, topuk kani érnegi
alma, nazogastrik tiplerin yerlestiriimesi ve entiibas-
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The Neonatal Pain Profile was used as the primary
outcome measure. Secondary outcome measures
include heart rate and oxygen saturation. Data were
analyzed using SPSS (version 23) software.

Results

In the study, pain scores in both groups were found
to be statistically similar before the intervention
(Control group: 3.6 £ 1.7, Intervention group: 3.2 *
1.4, p=0.401) It was determined that the two groups
were different in terms of pain scores during and after
the eye examination (p<0,05). Immediately after the
end of the examination, the mean pain scores of the
newborns in the multisensory stimulation group were
6.8 + 1.5, and this score was 10.3 £+ 1.4 in the control
group (p<0.001). Like the pain score, the two groups
had a significant difference in the heart rate and
oxygen saturation variables.

Conclusion

Multisensory stimulation programs can be used as an
effective, safe, non-pharmacological way to reduce
pain for newborns in retinopathy of prematurity
examinations.

Keywords: Multi-sensory  stimulations,  Pain,
Retinopathy of prematurity, Vital signs.

yon gibi gesitli tekrarlayan agrili midahalelere maruz
kalabilirler. PR muayeneleri de YYBU’de gerekli bir
uygulama olmasiyla birlikte, agril bu islemlerden bi-
ridir ve muayeneden sonra bile 6nemli bir siire rahat-
sizlik ve agriya neden olabilir. Yasanan agri, kisa ve
uzun dénemde yenidoganlarda fizyolojik dengesizlik-
lere, beyin gelisiminde anormal gelisime ve stres tep-
kisine neden olabilir (6, 7).

Prematire yenidoganlarda PR muayenelerinde indi-
rekt oftalmoskopinin neden oldugu agriy1 azaltmak
icin topikal anestezik damlalar, stikroz, glukoz solis-
yonlari ve kisiye 6zel gelisimsel bakim programlarinin
uygulanmasi 6nerilmektedir (6, 8). Prematire yenido-
ganlarda PR muayenelerinde topikal anestezik dam-
lalarin kullanildigi calismalarda damlalarin tek basina
agri tedavisinde etkili olmadigi, nonfarmakolojik yon-
temlerle birlikte uygulandiginda daha yararl olabile-
cegdi bildirilmistir (6, 9).

Coklu duyusal stimilasyon, agrili islemler gegiren
prematire yenidoganlarda kullanilan nonfarmakolojik
yontemlerden biridir (10). Coklu duyusal stimiilasyon
birden fazla duyusal alani (dokunsal, gorsel, tat alma,



koku alma, isitsel ve/veya vestibiler) kullanan bir mu-
dahale olarak tanimlanmaktadir (11). Birgcok ¢alisma,
yenidoganlarda duyusal stimilasyonun beslenme,
gorsel fonksiyon, motor gelisim, duygusal saglik ve
daha dusuk stres gibi olumlu etkilerinin oldugunu bil-
dirmistir (12-14). Duyusal doygunluk veya ¢oklu du-
yusal (multisensororial) stimilasyon, agrili islem sira-
sinda yenidoganlarda agri ve agrinin neden oldugu
fizyolojik degisiklikleri 6nlemek i¢in kullanilan farma-
kolojik olmayan bir analjezi yontemidir ve yenidogan-
larda agrinin giderilmesine yonelik ulusal kilavuzlarin
bir parcasi haline gelmistir (15).

PR muayenesi sirasinda agri kontroliinde non-farma-
kolojik ve farmakolojik yontemlerin etkinligini karsi-
lastiran birgok calisma olmasina ragmen prematiire
yenidoganlarda PR muayenesi sirasinda agri kont-
roliinde kullanilacak yéntemler konusunda halen fikir
birligi yoktur (16-20). PR muayenesi i¢in dneriler ve
kilavuzlar olmasina ragmen, PR muayenesi sirasinda
olusan agriyr yonetmek i¢in uygulanacak farmako-
lojik ve nonfarmakolojik yontemlere yonelik standart
bir protokol gelistiriimemistir (21). Premattre yenido-
ganlarda gdz muayenesi agrili bir prosedir olmasina
karsin, ¢coklu duyusal stimilasyonun basit, glivenli bir
analjezik nonfarmakolojik teknik oldugu bilinmektedir
(22). Buna ragmen, coklu duyusal stimilasyonun g6z
muayenesinin neden oldugu agri Uzerindeki etkisini
Ozel olarak inceleyen calismalarin oldukca sinirli ol-
dugu gorilmektedir. Bu nedenle ¢alismada premati-
re yenidoganlarda coklu duyusal stimilasyonun goz
muayenesinden kaynaklanan agri Uzerindeki etkileri
degerlendiriimeye c¢alisiimistir.

Bu calisma ¢oklu duyusal uyarimin PIPP skalasi kul-
lanilarak PR muayenesi sirasinda agri yanitini azalt-
madaki etkinligini belirlemek amaciyla yapiimistir. Bu
baglamda, PR muayeneleri sirasinda uygulanan ¢ok-
lu duyusal uyarimin prematire yenidoganlarin;

(H1) daha dusuk agn skorlarina,

(H2) daha disik pik kalp hizlarina,

(H3) daha yuksek oksijen satlirasyon seviyelerine sa-
hip olacag! hipotezleri varsayilmistir.

Gerecg ve Yontem

Arastirmanin Tiiri

Bu arastirma, yenidogan yogun bakim unitelerindeki
prematire yenidoganlara uygulanan PR muayenesi-
ne bagl olusan agriy! gidermeye yonelik uygulanan
¢oklu duyusal uyarimin etkinligini degerlendirmek
amaciyla, tek kor, prospektif, paralel grup, randomize
kontrollii deneysel bir calisma olarak yapilmistir.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Arastirmanin Yeri ve Zamani

Arastirma verileri, Haziran-Temmuz 2023 tarihleri ara-
sinda, Tirkiye'de bulunan bir hastanenin Yenidogan
Yogun Bakim Unitesinde ve PR muayenesi poliklini-
ginde toplanmistir. Her iki birimde de PR muayeneleri
uzman oftalmolog tarafindan yapilmaktadir. islemden
en az 30 dakika o6nce rutin olarak beser dakika ara
ile Gc kez her iki gdze birer damla midriyatik Siklo-
pentolat Hidroklortr damlatilmaktadir. Yine PR mua-
yenesinden hemen Once de topikal anestezi amacli
Proparakain hidroklorid (%0,5) her iki gbze bir damla
uygulanmaktadir. Bu merkezde prematire yenido-
ganlarin ilk PR muayeneleri gestasyon yasi 27 hafta-
dan kiclk olan yenidoganlarda postnatal 30-31. haf-
tada, 27 haftadan blyuk premattrelerde ise postnatal
dordiinci haftada yapiimaktadir.

Arastirmanin Evren ve Orneklemi

Arastirmanin 6rneklemini; yenidogan yogun bakim
Unitesinde yatan veya PR poliklinigine gelen, calis-
manin amaci agiklanarak bilgilendirme sonrasi aras-
tirmaya katihm icin ebeveynlerinden yazil ve soézli
izin alinan, dahil edilme kriterlerine uyan toplam 60
prematiire yenidogan olusturmustur. Orneklem bii-
yuklugu G-Power analizi ile %80 glven arahgi ve 0,05
anlamlilik duizeyine gére hesaplanarak her bir grupta
28 preterm yenidogan olacak sekilde hesaplanmistir.
Calisma tasarimi acisindan kontrol grubundaki (rutin
muayene basamaklari) vakalarin %25'inin PIPP pu-
anlarinin disiik ve deney grubundaki (¢oklu duyusal
uyarim) vakalarin ise %?50'sinin PIPP puanlarinin
dusik olacag! varsayimi ile hareket edilerek, 0,8'lik
bir olasilik (gug) elde edilmeye calisiimistir. Deney
ve kontrol gruplarinda basarisizhk oranlarinin sifir
hipotezini reddedebilmesi i¢in ¢alismada kayip veri
ihtimali de g6z 6ntnde bulundurularak Coklu Duyu-
sal Stimilasyon Grubunda 30 ve kontrol grubunda 30
prematire yenidoganla calisma yurutilmastar. Veri
toplama islemi yeterli érneklem sayisina ulasildigin-
da sonlandinimistir. Arastirmada literatir kapsamin-
da dahil edilme ve dislanma kriterleri olusturulmustur
(23).

Dabhil edilme kriterleri: Calismaya gebelik yasi 34 haf-
tadan kicik veya dogum agirligi 1700 gramdan az
olan prematire yenidoganlar; gebelik yasi 34 hafta-
dan bilyik veya dogum agirhigr 1700 gramdan fazla
olup kardiyopulmoner destek tedavisi uygulanmis
prematire yenidoganlar; prematiire retinopatisi tara-
masi i¢in ilk kez g6z muayenesi yapilan yenidoganlar;
son bir saat icinde beslenmeyen yenidoganlar; ameli-
yat 0ykusu olmayan yenidoganlar dahil edilmistir.

Dislama kriterleri: Calismada intraventrikiler kanama
Oykusu olan yenidoganlar; pozitif basingl ventilasyon
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ihtiyaci olan ve endotrakeal tipe bagl olan yenido-
ganlar; Major konjenital malformasyonu olan yenido-
ganlar ve merkezi sinir sisteminde problem ve bozuk-
luk olan yenidoganlar dislanmistir.

Randomizasyon

Her iki gruba yenidogan atamak icin bilgisayar tara-
findan Uretilen bir randomizasyon listesi kullaniimis-
tir. Yenidogan Yogun Bakim Unitesinde yatan veya
g6z poliklinige kriterlere uygun yenidogan basvurusu
gerceklestigi zaman arastirmaciya bilgilendirme ya-
pilmistir. Ebeveyn tarafindan imzalanmis, bilgilendi-
rilmis onay alindiktan sonra danisman yenidogana
opak, kapali bir zarf igcine yerlestirilmis sirali bir nu-
mara vermistir ve yenidoganlar rastgele sayilara da-
yanarak gruplara tahsis edilmislerdir. Arastirmada iki
grup olusturulmustur. Kontrol Grubu: PR muayenesi
sirasinda rutin bakim alan prematire yenidoganalar
(n=30) ve Coklu Duyusal Uyarim Grubu: PR muaye-
nesi sirasinda Coklu duyusal uyarim mudahalesi uy-
gulanan prematire yenidoganalar (n=30).

Korleme Yontemi

Arastirmamizda prematire yenidoganlar gruplara
randomize edilirken PR muayenesini uygulayan ki-
siden (oftalmolog), yenidoganlarin hangi gruba atan-
digi gizlenmistir. BOylece islemi uygulayan uzman
yenidoganin hangi grupta oldugunu bilmeden koér bir
sekilde islemi uygulamistir. Calisma bu yoniyle “tek
kor” tasarima sahiptir. Katilmcilarin agri duzeylerini
degerlendirmek icin islem sirasinda video kaydi alin-
mistir. Bu video kaydi daha sonra bagimsiz iki uzman
tarafindan izlenerek katilimcilarin grup atamalarini ve
midahale uygulamasinin ne oldugunu bilmeden ag-
rilarini degerlendirmeleri istenmistir. Calisma bu yo6-
niyle “degerlendirici kér” tasarima sahiptir.

Miidahaleler

Tum prematire yenidoganlara, cevresel durum (isik,
sicaklik ve ses) acisindan hemen hemen benzer ko-
sullar altinda PR muayeneleri ger¢eklestirilmistir. Na-
biz oksimetre cihazi ile islemden 6nce yenidoganlar
monitorize edilmistir. Nabiz oksimetre probunun yeri
tiim yenidoganlarda ayni olmasini saglamak icin sag
ayak isaret parmagina konumlandiriimistir. Calisma
protokolil Clinical Trials.gov (NCT05830409) tarafin-
dan g6zden gegirilerek onaylanmistir.

Kontrol Grubu: Kontrol grubuna herhangi bir ek mi-
dahale yapilmamistir. Muayeneden 30 dakika dnce
Siklopentolat Hidroklorir (5 dakika ara ile t¢ kez) ve
muayeneden hemen 6nce de Proparakain hidroklo-
rid her iki géze bir damla uygulanmistir. Tim katihm-
cilara PR taramasi i¢in g6z muayenesi, ayni uzman
oftalmolog tarafindan indirekt bir ydntemle (Ret Cam
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kullanilarak) yapilmistir.

Coklu Duyusal Uyarim Grubu: Bu gruptaki premati-
re yenidoganlarin durumu stabil hale geldikten sonra
kontrol grubundaki midahalelere ek olarak ¢oklu du-
yusal uyarim programi (gorsel, tat, dokunsal, isitsel ve
koku stimiilasyonlari) iceren miidahale uygulanmistir.
Katilimer ilk 6énce sirt Gstl yatinimistir ve katihmeinin
serbestce hareket edebilmesi icin elleri ve bacaklari
cenin pozisyonunda oldugu gibi bukuli tutulmustur.

Dokunma uyarisi icin arastirmaci katihmcinin yiiziine,
st ve alt uzuvlarina hafifge dokunmustur. Goérsel uya-
rim i¢in arastirmaci katihmciya yakindan bakmak ve
katihmcinin dikkatini gekmek icin goz iletisimi kurma-
ya calismistir. isitme uyarimi igin arastirmaci katilimei
ile nazikge ve sirekli konusmustur. Koku uyarimi icin
yenidoganin annesinden alinan, annenin kokusunu
iceren bir mendil veya kiyafet kullaniimistir. Arastir-
macli bu materyali katilimcinin burnuna temas etme-
yecek sekilde ve ortalama 1-2 milimetre uzaklikta tut-
mustur. Tat uyarimi i¢in katilimcinin annesinin kendi
sutd kullanilmistir. Bu uyarimda, anne siti arastirma-
ci tarafindan bir enjektore cekilmistir. Enjektoriin ucu
katihmcinin agzina yerlestirilerek ve anne sutl bebe-
gin agzina 30 saniye boyunca katihmcinin emmesiy-
le birlikte hafif hareketlerle enjekte edilmistir. Coklu
duyusal uyarim midahaleleri literatlir dogrultusunda,
muayenenin baslamasindan U¢ dakika dncesinden
muayene zamanina kadar uygulanmistir (24). Coklu
duyusal uyarimlarin tamami tim katilimcilara arastir-
maci tarafindan uygulanmistir.

Sonug Olcitleri

Katihmcilarin ebeveynlerinin izni alindiktan sonra, ka-
tiimcilarin sosyodemografik verileri (yas, cinsiyet) ile
Klinik veriler (dogum sekli, gebelik yasi, dogum agirhgi
ve ¢alisma zamanindaki viicut agirhgi) elde edilmistir.

Sonug olcltleri arasinda ilk olarak prematire yeni-
doganin agrisi degerlendirilmistir. Katilimcilarin agri
dizeyleri Prematire Bebek Agri Profili (PIPP) 6lgi-
mu yapilarak degerlendirilmistir. Olgumler igin islem
baslangicindan sonuna kadar video kaydi alinmistir.
PIPP yedi gostergeli bir 6lcektir. Gebelik yasi, davra-
nissal durum, maksimum kalp hizi, minimum oksijen
satlirasyonu, alnini kirnistirma, gozlerini kisma ve bu-
run kanatlarinda genisleme parametrelerini icermek-
tedir. Her parametre sifirdan Uge kadar puanlanir ve
premattre yenidoganlarda akut agriy1 6lgmektedir. Bu
calismada PIPP, gbzlemciler arasi guvenilirlik yonte-
mi ile degerlendirilmistir. Bu yontem igin, iki uzman
hemsireden video kaydindan agri skorlarini degerlen-
dirmeleri istenmistir. Bu testte korelasyon katsayisi Cl
%92 olarak belirlenmistir. Arastirmanin ikincil sonug



Olgutlerinde prematire yenidoganin kalp atim hizi ve
oksijen satirasyonu ile ilgili sonuclar gdsterilmistir. Bu
sonugclari 6lgcmek icin nabiz oksimetri cihazi kullanil-
mistir.

Katilimcilarin agri durumlari, 30 saniyelik alti asama-
da degerlendirilmistir: 1- G6z muayenesi baslamadan
30 saniye énce; 2- ik géz muayenesinin baslangicin-
dan itibaren 30 saniye boyunca (genellikle her g6z
muayenesi yaklasik 30-45 saniye sirmektedir. Eger
g6z muayenesi 30 saniyeden uzun sirerse verileri
standardize etmek icin degerlendirme ilk 30 saniye
icinde yapilmistir.) ; 3- ikinci g6z muayenesinin bas-
langicindan itibaren 30 saniye boyunca; 4- G6z mua-
yenesi sonunda; 5- G6z muayenesi bittikten 30 sani-
ye sonra; 6- G6z muayenesi bittikten bir dakika sonra.

Arastirmanin degerlendirici kdrleme ydntemine uygun
olarak videolarin izlenmesi, davranissal durum, kati-
mcinin yGzanin durumu ve PIPP agn siddetinin kay-
dedilmesi ve puanlanmasi videolari izledikten sonra
arastirmaci disinda iki kisi tarafindan yapilmistir. Ay-
rica kalp hizi ve oksijen sattirasyonu g6z muayenesi
oncesi, sirasi ve sonrasinda olmak tzere g kez farkli
bagimsiz bir kisi tarafindan fizyolojik kriterlerin kay-
dedildigi kontrol listesi kullanilarak kaydedilmistir. Her
g6z muayenesinin siresi bir kronometre kullanilarak
kaydedilmistir.

istatistiksel Analiz

Verilerin istatistiksel analizlerinde SPSS for Windows
Version 23.0 paket programi kullaniimistir. Strekli ni-
cel degiskenler ortalama * standart sapma, kategorik
degiskenler ise sayi ve ylizde ile 6zetlenmistir. Strekli
tipteki sayisal degiskenlerin normal dagihmina uyup
uymadigi Kolmogorov-Smirnov testi ile belirlenmistir.
Gruplar arasinda surekli tipteki sayisal degiskenler
bakimindan farklilik olup olmadi§i parametrik test ko-
sullarinin saglanmasi sonucunda bagimsiz gruplarda
t testi ile aksi durumda ise Mann-Whitney testi ile be-
lirlenmistir. Gruplar arasi bagimli degiskenlerin farkh
asamalarda karsilastiriimasi i¢in tekrarh olcimlerle
varyans analizi, normal dagilmama durumunda ise
Friedman testi kullaniimistir. Anlamhhk diizeyi olarak
p<0.05 alinmistir.

Etik Onay

Arastirmanin yapilabilmesi igin dncelikle Gniversitenin
Etik Kurulu’ndan yazili onay alinmistir (Karar no: GO
2023/369). Arastirmanin érneklemini olusturan yeni-
doganlarin ebeveynlerine; arastirmanin amaci, yon-
temi, sliresi, 6nemi ve kendilerinden neden yazili izin
alindigr konusunda gerekli agiklamalar yapilarak, top-
lanan verilerin yalnizca bilimsel amacla kullanilacagi
szl ve yazili olarak belirtilerek, isteklilik ve gonil-

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

[0k ilkesi 1s1§inda aydinlatilmis onamlari alinmistir.
Ayni zamanda PIPP’in kullanim izni Turkce gecerlilik
ve glvenirligini yapan kisilerden yazili olarak alinmis-
tir (25).

Bulgular

Calismaya uygunluk agisindan incelenen 129 yenido-
gandan 48'’inin dahil edilme kriterlerini karsilamadig,
18'inin ebeveynleri tarafindan calismaya katilimina
onay verilmedigi belirlenmistir. Daha sonrasinda 63
premattre yenidogan calismaya katihmi uygun oldu-
gu saptanmis, ebeveynlerinin izni alinmis ve rastgele
gruplara ayrilmistir. Randomizasyon sonras! girisim
grubunda bir yenidogan islem 6ncesinde kusma mey-
dana geldigi icin PR muayenesi ertelendi ve calisma-
dan dislandi. PR muayenesi sirasinda 31 prematire
yenidogana c¢oklu duyusal uyarim uygulandi. Kontrol
grubundaki bir yenidogan ise asir agladigi icin PR
muayenesi annesi tarafindan yarida kesildi ve calis-
madan dislandi. 30 prematire yenidogana ise ek bir
mudahale uygulanmadan sadece rutin islemler uygu-
landi. Girisim grubundaki bir yenidoganin annesi mu-
ayenenin 10. saniyelerinde video kaydi alinmasindan
vazgecti ve ¢oklu duyusal uyarima devam edilmeye-
rek dislandi. Toplamda 60 prematiire yenidogan ana-
liz edilmistir (Sekil 1).

Calismaya alinan prematire yenidoganlarin tanitic
Ozelliklerinin dagihmi Tablo 1'de verilmistir. Girisim
grubundaki katiimcilarin %46,7'si, kontrol grubun-

‘ Uygunluk icin degerlendirilen (n=129) ‘

Dihil Edilmeyen (n=66)
® Dihil edilme kriterlerini

‘ Kayit | ——— | kargilamayan (n=48)
s Katilmayi reddeden (n=18)
\ Randomize edilenler (n=63) ‘

l | Aymwrma | l

Girisim icin ayrilan (n=32) Kontrol grubu icin ayrilan (n=31)
® Coklu duyusal uyarm uygulanan (n=31) & Rutin girigimler uygulanan (n=30)
¢ Coklu duyusal uyarm uygulanmayan e Coklu duyusal uyanm uygulanmayan
(Girisim 8ncesi kusma) (n=1) (Galigmadan ¢ekildi) (n=1)

Izlem

® Girigime devam etmeyen (n=0)
e Izlemden Gikan (n=0)

¢ Girigime devam etmeyen (Ebeveyn video
kaydindan vazgegti) (n=1)
® izlemden Cikan (n=0)

'

‘ Analiz edilen (n=30) ‘

Analiz | |

Analiz edilen (n=30) ‘

Sekil 1
Calismaya ait Consort diagrami
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Tablo 1 Katilimcilarin Demografik Ozellikleri

Goklu Duyusal Stimilasyonun Etkinligi

Degiskenler Grup n Ortalama * SD Test
Girisim 30 29,8+1,6 t=0,58
Gebelik yasi (hafta)
Kontrol 30 30,1+14 p =049
. Girisim 30 34,7+ 17 t=0,48
Muayenedeki yasi (hafta)
Kontrol 30 350+19 p = 0,66
Girisim 30 2080,98+340,2 t=0,93
Dogum agirhg (gr)
Kontrol 30 2105,48+420,0 p=0,71
Girisim 30 2105,6 + 249,7 t=0,91
Muayene agirhg (gr)
Kontrol 30 2202,5 + 233,8 p =0,36
Girisim 30 37,9 +£37 t=0,76
Sag goziin muayene siresi (sn)
Kontrol 30 37,3+34 p=0,62
) Girisim 30 37,1+4,1 t=1,02
Sol g6ziin muayene siiresi (sn)
Kontrol 30 36,8+45 p=0,78
Girisim Grubu | Kontrol Grubu Toplam Test
n (%) n (%) n (%)
Cinsiyet
Kiz 16 (53,3) 18 (60) 34 (56,7) x?=1,318
Erkek 14 (46,7) 12 (40) 26 (43,3) p =0,521
Dogum Sekli
Sezaryen 21 (70) 23 (76,7) 44 (73,3) x?=0,318
Normal Dogum 9 (30) 7 (23,3) 16 (26,7) p=0,769

t: Bagimsiz Orneklem t Testi; x% Ki-kare Testi

daki katilimcilarin ise %40'I erkekti. Her iki gruptaki
yenidoganlarin %45'inin gebelik yasinin 33 hafta ol-
dugu belirlendi. Girisim grubundaki yenidoganlarin
ortalama dogum agirhgi 2080,98+340,239 gr, kontrol
grubundaki yenidoganlarin ortalama dogum agirligi
2105,48+420,031 gridi. Tim bu sonuglara bakildigin-
da her iki gruptaki yenidoganlarin degiskenler acisin-
dan istatistiksel olarak farklihk gdstermedigi (p> 0,05),
gruplarin homojen oldugu belirlenmistir (Tablo 1).

Tablo 2 ve Sekil 2'de de goruldugu gibi sag ve sol
g6z muayenelerinde iki grupta ortalama agri skorun-
da artis egilimi oldugu saptanmistir. Ancak yapilan
bagimsiz érneklem t-testi sonucunda, sag ve sol g6z
muayenelerinde PIPP puanlari acisindan iki grup ara-
sinda istatistiksel olarak anlamli bir fark oldugu be-
lirlenmistir (p <0,001). Yine benzer sekilde gz mua-
yenesi bittikten sonraki tim zaman noktalarinda elde
edilen sonugclara gore agri siddeti agisindan iki grup
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arasinda istatistiksel olarak anlamli bir fark oldugunu
saptanmistir (Tablo 2).

Yapilan tekrarli élciimlerle varyans analizi sonuglari-
na gore ise, ¢oklu duyusal uyarim grubunda alti farkh
degerlendirme asamalarinda PIPP puaninin istatis-
tiksel olarak anlamli diizeyde degisim gosterdigi sap-
tanmistir (p<0,001). Bu degisiklik kontrol grubunda
da anlamliydi (p<0.001). Ancak, PIPP puanlarindaki
dedgisikliklere bakildiginda, iki grup arasindaki tim
degerlendirme asamalarinda anlamh derecede fark
oldugu saptanmistir (p<0,001). Grup zaman etkilesi-
minde ¢oklu duyusal uyarim grubundaki yenidogan-
larin PIPP duzeylerindeki azalmanin kontrol grubun-
dan anlamli diizeyde daha fazla oldugu belirlenmistir
(p<0,05).

Calismanin ikincil sonu¢ ¢iktilarindan kalp atim hizi
ve oksijen satlrasyonu degerlerine bakildiginda ise



Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Gruplara Ait Ortalama Agri Siddeti Skorunun Karsilastiriimasi

PIPP Agn siddeti ‘ Grup Ortalama + SD test
Degerlendirme asamalari
Girisim 3214 t=0,69
Go6z muayenesinden énce (T,) _
° Kontrol 36+1,7 p = 0,401
) Girigim 6,1+1,4 t=8,42
Sag g6ziin muayenesi sirasinda (T,) _
Kontrol 10,3+ 1,3 p=0,001
N ] da(T) Girisim 89+1,3 Z =10,06
ol géziin muayenesi sirasinda _
z Kontrol 139+1,2 p=0,001
Muayenenin bitiminden hemen sonra Girisim 6,8+1,5 t=11,02
(Ty) Kontrol 10,3+ 1,4 p =0,001
Muayenenin bitiminden 30 saniye Girigim 52+12 t=4,78
sonra (T,) Kontrol 6,9+1,3 p=0,001
Muayene bitiminden 1 dakika sonra Girisim 4210 Z2=277
(™) Kontrol 49+0,9 p =0,003
Girisim Grubu grup ici zaman karsilastirmasi p <0,001 F = 269,24
Kontrol Grubu grup i¢ci zaman karsilastirmasi p <0,001 F = 548,41
Grup-Zaman etkilesimi p <0,001 F =75,85

t: Bagimsiz Orneklem t Testi; Z: Mann Whitney U Testi; F: Anova Testi

Tablo 3 Gruplara ait kalp atim hizi ve oksijen sattirasyonu degerlerinin karsilastiriimasi

Olgiimler Girisin:)rGtr:ll;uS(n=30) Kon:::;)‘)ruw test* p
- Ort+SS

Kalp Atim Hizi

islem Oncesi 135,44 + 7,18 134,87 £+ 6,54 0,216 0,498

islem sirasi 30. saniye 139,48 + 8,31 156,40 + 8,65 1,948 0,001

i§lem Sonrasi 30. saniye 136,33 + 9,52 144,02 + 7,51 4,467 0,018
**F=148,17 p=0,048 **F=245,21 p=0,006

Oksijen Satiirasyonu

islem dncesi 93,23 £1,49 93,18+ 1,71 0,274 0,586

islem sirasi 30. saniye 92,38 £ 2,81 90,08 £ 1,12 3,105 0,001

islem Sonrasi 30. saniye 93,11 + 2,67 91,48 +1,28 4,251 0,021
**F=105,27 p=0,037 **F=178,89 p=0,010

*Bagimsiz gruplar t testi; ** Anova Testi
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==@==Kontrol Grubu
15,00
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PIPP Agri skoru

Ol¢iim Zamanlar

Sekil 2
Gruplara ait PIPP skorlarinin karsilastiriimasi

TO: G6z muayenesinden 6nce T1: Sag gdzin muaye-
nesi sirasinda T2: Sol g6zin muayenesi sirasinda T3:
Muayenenin bitiminden hemen sonra T4: Muayene-
nin bitiminden 30 saniye sonra T5: Muayene bitimin-
den 1 dakika sonra

Tablo 3'te de goérildagi gibi kontrol grubundaki yeni-
doganlarin kalp atim hizlarinin ¢oklu duyusal uyarim
grubundaki yenidoganlara kiyasla istatistiksel olarak
anlaml derecede daha fazla yiikselme gosterdigi sap-
tanmistir (p<0,05). Oksijen satirasyonu degerlerinde
ise kontrol ve ¢oklu miidahale gruplarinda anlamli bir
dusus oldugu fakat kontrol grubundaki distsun is-
tatistiksel olarak anlamli diizeyde daha fazla oldugu
saptanmistir (p<0,05).

Tartisma

Bu calismadaki sonuglara gére PR muayenesinden
Oonceki asamada, midahale ve kontrol gruplar ara-
sinda agri skorunun anlaml bir sekilde farkli olmadigi
gorlilmdstar. Her iki grupta da prematiire yenidoganla-
rin “sag g6z muayenesi” ve “sol gz muayenesi” sira-
sindaki agri skorlarinin arttigi, ancak bu artisin kontrol
grubunda ¢oklu duyusal uyarim muidahale grubuna
gore daha fazla oldugu gorulmustir. Sonraki asama-
larda (g6z muayenesinden hemen, 30 saniye ve bir
dakika sonra) agrinin azalma egilimine girdigi ortaya
konmustur. iki grup arasindaki agri skoru farkinin ca-
lismanin tim asamalarinda anlamli oldugu gorilmus-
tir (p<0,05).

Topuk kani alma isleminde ¢oklu duyusal uyarimin et-
kinliginin arastirildigi bir calismada (24), topuktan kan
alma asamasinda oral glikoz grubu ile ¢oklu duyusal
uyarim grubu agri skorlarinda kontrol grubuna gore
anlamli diizeyde azalma oldugu saptanmistir. Ortala-
ma agr skoru kontrol grubunda 9,5 iken; oral glikoz
grubunda 8,5 oldugu bildirilmistir. Ortalama agri skoru
emme grubunda yaklasik 6,5, glikoz ile birlikte emme
grubunda ise yaklasik 4,0 oldugu ve bu degerlerin
kontrol grubundaki agri skorundan anlamh derecede
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farkh oldugu bildirilmistir. Coklu duyusal uyarim gru-
bunda ise agri skorlari acisindan kontrol grubundan
anlamli farkhhk gostermis; bu gruptaki ortalama agri
skorunun yaklasik 1,0'a yakin oldugu, analjezi etkisi-
nin yuksek oldugu bildirilmistir.

Seifi ve ark., PR taramak icin g6z muayenesinden
kaynaklanan agri Gizerine oral asetaminofenin ve oral
glukozun etkisini karsilastirdiklari ¢calismalarinda, gz
muayenesinin ilk 45 saniyesinde ortalama agri skoru-
nun birinci grupta (Asetaminofen grubu) 12,9 + 2,4,
ikinci grupta (oral glukoz) 9 + 2,1 ve Uc¢lncu grupta
(kontrol) 13,7 + 1,6 oldugunu saptanmislardir (26).
Oral glukoz grubundaki farkin istatistiksel olarak an-
lamli oldugunu saptamislardir (p<0,05).

Prematiire bebeklerde retinopati tarama muayenesi
sirasinda ¢oklu duyusal uyarim ve anne sttiiniin agri
siddeti Uzerine etkisinin karsilastirnldigi bir ¢calismada
(27), kontrol grubunda g6z muayenesi sirasindaki or-
talama agr skorunun iki miidahale grubuna gére an-
lamli olarak daha ylksek oldugu bildirilmistir. Hem du-
yusal uyari hem de anne siti midahale gruplarinda
agri skorunun distigi ancak duyusal uyarim grubun-
daki yenidoganlarin anne st grubundakilere gore
baslangi¢ skoruna daha erken ulastigi, bdylece ikinci
g6z muayenesinden 1,5 dakika sonraki agri skorlari
arasinda anlamli bir fark oldugu bildirilmistir.

Gestasyon yas! 28-36 hafta arasinda olan ve dogum
agirhgr 1000-2000 gram arasinda degisen 50 prema-
tlre yenidogan ile yduritilen, ¢oklu duyusal uyarimin
néromotor gelisim Uzerindeki etkisini arastiran bir
calismada (28) ise ¢oklu duyusal uyarim grubundaki
yenidoganlarin, kontrol grubuna kiyasla daha yuksek
néromotor gelisim gosterdikleri bildirilmigtir.

Hastanede yatan prematire yenidoganlarda coklu
duyusal uyarimin hastanede kalis siresi ve kilo alimi
Uzerindeki etkilerini inceleyen bir meta-analizli siste-
matik bir derleme calismasinda (29), isitsel-dokun-
sal-gorsel-vestibiler midahalenin standart bakimla
birlestiginde toplam kilo alimini artirdigi bildirilmistir.
Coklu duyusal uyarimin, standart bakimla birlestigin-
de hastanede gegcirilen giin sayisini azalttigi ve gunlik
kilo alimini ve toplam kilo alimini da artirdi§i yine bu
calismada bildirilmistir.

Prematire yenidoganlar tGizerinde yapilan cift kor klinik
bir calismada (30), ¢oklu duyusal uyarim mudahale
grubuna g6z muayenesi baslamadan 15 dakika dnce
¢oklu duyusal uyarim uygulanmis, degerlendirme si-
recinde kontrol grubu ile aralarinda agri skorunun an-
lamli derecede farkh oldugu saptanmistir. Muayene
sirasinda agr siddetindeki degisikliklerin de iki grup



arasinda anlamli oldugu, agrinin kontrol grubunda ma-
dahale grubuna goére daha yogun oldugu bildirilmistir.

Coklu duyusal uyarimin preterm yenidoganlarin kilo
alimina etkisinin arastinildigi bir klinik calismada (31),
32-36 haftalik gebelik haftalarinda dogan preterm ye-
nidoganlardan mudahale grubundakiler taburcu olana
kadar haftada bes kez 12 dakikalk ginluk seanslar-
dan olusan ¢oklu duyusal uyarim programi almiglar-
dir. Kontrol grubuna ise sadece olagan bakim uygu-
lanmistir. Calismanin sonucunda ilk ginki ortalama
agirhk artisi ile taburculuk gint arasindaki fark ma-
dahale grubunda 131,6+10,1 gr, kontrol grubunda ise
58,9+10,2 gr oldugu ve bu farkin istatistiksel olarak
anlamli oldugu bildirilmistir.

Elde edilen bu sonuglar, gbz muayenesi sirasinda agri
skorunun arttigini gésteren bu calismanin sonuglarini
dogrulamaktadir. Yukaridaki tim calismalarda, mua-
yeneden onceki asamada agri skoru yiksek degildi
ve hemen hemen tim calismalarda agri skorlari mua-
yeneden onceki asamada 6nemli 6l¢tide farkh degildi.
GO0z muayenesine baslanmasi ve spekulumun géze
yerlestiriimesi ile agr skoru artti ki, bu artis genellik-
le kontrol grubunda diger gruplara gére daha fazlay-
di. G6z muayenesinin sona ermesiyle birlikte yikselis
trendinin durdugu ve dismeye basladigi gorilmek-
tedir. Ancak agri kontrolinde kullanilan yontem, goz
muayenesinin siresi, géz muayenesinin tirt ve agri
deg@erlendirme araclari cesitli ¢calismalarda farkhhk
gostermistir.

Prematire bebeklerde g6z muayenesi sirasinda ¢oklu
duyusal uyarimin oksijen satiirasyonu Uzerine etkisi-
nin arastirildigr bir caismada (32), g6z muayenesi si-
rasinda arteriyel kan oksijen satlirasyonunun miidaha-
le grubunda 92,6+3,5, kontrol grubunda ise 90,1+2,0
olarak olculmustir. Coklu duyusal uyarim programinin
oksijen sattirasyonunda daha az azalmaya neden ol-
dugu, ¢oklu duyusal uyarimin gz muayenesi sirasin-
da fizyolojik degisiklikleri azaltmanin bir yolu olarak
kullanilabilecegi bu calismada bildirilmistir.

Prematire yenidoganlarda PR taramasi sirasinda
¢oklu duyusal uyarimin kalp atim hizina etkisinin aras-
tinldidr bir baska ¢alismada (33), PR muayenesi sira-
sinda kalp atim hizinin kontrol grubunda daha yiksek
oldugu; ¢oklu duyusal uyarimin PR taramasi sirasinda
fizyolojik degisikliklerin hizini azaltmada faydal oldu-
gu bildirilmistir.

Sonuc¢

Bu c¢alismanin genel amaci, erken dogmus yenido-
ganlarda PR’yi taramak i¢in gbz muayenesinin neden
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oldugu agr tzerine ¢oklu duyusal uyarimin etkilerini
belirlemekti. Prematire yenidoganlarda bircok agril
islem uygulandigi ve agrili islemler sirasinda ¢oklu du-
yusal uyarimin etkili bir non-farmakolojik agri giderme
yontemi oldugu g6z dniine alindiginda, bu calismanin
sonuclarina gore coklu duyusal uyarim programinin
uygulanmasi agri siddetinde daha az artisa neden ola-
bilir. Bu nedenle prematire yenidoganlarda stres ve
agriy1 azaltmak icin bu programin bir bakim standardi
olarak uygulanmasi 6nerilmektedir.

Tesekkir

Calismaya katilan tim yenidoganlara, katilimlari igin
onay veren degerli ebeveynlerine katkilarindan dolayi
tesekkurler.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Bu calismada, “Yuksekdgretim Kurumlari Bilimsel
Arastirma ve Yayin Etigi Yonergesi” kapsaminda uyul-
masi gerekli tim kurallara uyuldugu, bahsi gecen yo6-
nergenin “Bilimsel Arastirma ve Yayin Etigine Aykir
Eylemler” bashgi altinda belirtilen eylemlerden higbiri-
nin gerceklestiriimedigi taahhut edilir. Bu arastirmaicin
Burdur Mehmet Akif Ersoy Universitesi Etik Kurulu'n-
dan 07.06.2023 tarih ve 2023/369 sayisi ile etik kurul
onay! alinmistir. Arastirma Helsinki Deklarasyonuna
uygun olarak yuratdlmustar.

Bilgilendirilmis Onam

Calismada yer alan tim yenidoganlarin ebeveynlerin-
den bilgilendirilmis onam ve verilerin yayinlanmasi igin
yazili izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler, gizlilik veya diger kisitlamalar nedeniyle yalniz-
ca yazarlardan talep edilebilir.

Yazar Katkilari

H.I.T: Calismanin planlanmasi, verilerin toplanmasi,
islenmesi, makalenin yazimi, kaynaklarin saglanmasi,
makalenin duzenlenmesi, validasyon, arastirma, gor-
sellestirme.
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Amacg

Beyindeki aterosklerotik plagin aracilik ettigi iskemi
(IS) nedeniyle serebrovaskiler olay serebral korteks,
hipokampus ve serebellum dokularinda inflamasyonu
tetikleyebilir. Radyofrekans elektromanyetik alan (RF-
EMF) ve darbeli manyetik alan (PMF) uygulamalari
vaskuler endotel tabakasindan nitrik oksit olusumunu
artirabilir. Bu 6n ¢alismanin amaci, iskemi nedeniyle
beynin farkl dokularinda meydana gelen hasari azalt-
makir.

Gerec ve Yontem
Her bir grupta bir tane rat olacak sekilde toplamda 9
adet rat; sham, profilaktik RF, PMF, RF+PMF ve te-

rapotik RF-EMF, PMF, RF-EMF+PMF, profilaktik ve
terapotik RF-EMF+PMF ve yalnizca IS uygulanan
gruplara ayirt edilmistir. Profilaktik/terapotik RF-EMF
ve PMF gruplarinin tekli veya kombine uygulamala-
rinda ratlar IS amacli 30 dakikalik karotis arter okltiz-
yonu 6ncesi ve sonrasinda 30 dakikalik manyetik alan
maruziyetleri icin deney Unitesine alindi. Sakrifikas-
yondan sonra alinan beyin dokusu (serebral korteks
ve hipokampus) ile beyincik dokularinda, histopatolo-
jik olarak hematoksilin-eozin boyama; immunohisto-
kimyasal analizler ile de brain derivated neurotrophic
factor (BDNF), tumor necrosis factor-alpha (TNF-a),
mammalian target of rapamycin (MTOR) ve inducible
nitric oxide synthase (iNOS) ekspresyonlarina bakildi.
Bulgular: IS grubunda histopatolojik olarak belirgin
hiperemi, 6dem, kanama ve ndronal dejenerasyon

Sorumlu yazar ve iletisim adresi / Corresponding author and contact address: R.T. / rrumeysataner@gmail.com
Miiracaat tarihi/Application Date: 15.08.2023 - Kabul tarihi/Accepted Date: 24.11.2023

ORCID IDs of the authors: R.T: 0000-0002-2845-3744; H.A: 0000-0002-1545-035X;

D.U: 0000-0002-8498-9076; S.A:0000-0002-1283-2096; M.D.U: 0000-0002-4424-044X;

A.S.0: 0000-0002-1735-4062; S.G: 0000-0003-1389-6435; 0.0: 0000-0002-1835-1082

630



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

saptandi. Ayrica immunohistokimyasal olarak TNF-a,
MTOR, INOS artisi ve BDNF boyamasinda azalma
g6zlendi. Profilaktik velveya terapétik RF-EMF ve/
veya PMF uygulamalari tim bu parametreleri tersi-
ne cevirmistir. En fazla diizelme Profilaktik+Terapotik
RF-EMF+PMF grubunda goézlendi.

Sonug¢

Sonug olarak RF-EMF ve PMF ile her iki beyin dokusu
kisimlari ve beyincik dokularinda IS’ye bagli inflamas-
yon tablosunun gerilemesi norolojik defisitlerin olus-
masl, 6grenme ve hafiza mekanizmalarinin devam-
i@ ve denge fonksiyonlarinin korunmasi agisindan
Onemlidir.

Anahtar Kelimeler: Serebral iskemi, eNOS, iNOS,
mTOR, Darbeli manyetik alan, Radyofrekans elektro-
manyetik alan

Abstract

Objective

Cerebrovascular accident due to ischemia (IS)
mediated by atherosclerotic plaque in the brain
can trigger inflammation in the cerebral cortex,
hippocampus and cerebellumtissues. Radiofrequency
electromagnetic field (RF-EMF) and pulsed magnetic
field (PMF) applications can increase nitric oxide
formation from the vascular endothelial layer. The
aim of this preliminary study is to reduce the damage
caused by IS in different tissues of the brain by
magnetic field applications.

Material and Method

A total of 9 rats, one rat in each group; sham,
prophylactic RF, PMF, RF+PMF and therapeutic
RF-EMF, PMF, RF-EMF+PMF, prophylactic and

Introduction

The term “cerebrovascular accident” is a term used for
cerebralvascularocclusion, alsocalled“stroke”(1). The
World Health Organization defines cerebrovascular
disease, called "stroke", as clinical manifestations
lasting 24 hours or longer or the development of death
due to a focal or globally rapidly developing cerebral
disorder (2, 3). In the classification made according to
the "Trial of Organization in Acute Stroke Treatment"
study published in 1993, the causes were specified
as large artery atherosclerosis (thrombosis and
embolism), cardio-embolism, small vessel occlusion,
and other etiologies, in order of frequency (4). In large
artery atherosclerosis (thrombosis and embolism),
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Magnetic Cerebral Vasodilator Device

therapeutic RF-EMF+PMF and 1S-only groups were
distinguished. In single or combined applications of
prophylactic/therapeutic RF-EMF and PMF groups,
rats were taken to the experimental unit for 30
minutes of magnetic field exposure before and after
30 minutes of carotid artery occlusion for IS purposes.
Histopathological hematoxylin-eosin  staining in
brain tissue (cerebral cortex and hippocampus)
and cerebellum tissues taken after sacrification;
With immunohistochemical analysis, brain derived
neurotrophic factor (BDNF), tumor necrosis factor-
alpha (TNF-a), mammalian target of rapamycin
(mTOR) and inducible nitric oxide synthase (iINOS)
expressions were examined.

Results

Histopathologically significant hyperemia, edema,
bleeding and neuronal degeneration were detected
in the IS group. Additionally, immunohistochemically,
an increase in TNF-a, mTOR, INOS and a decrease
in BDNF staining were observed. Prophylactic and/or
therapeutic RF-EMF and/or PMF applications reversed
all these parameters. The greatest improvement
was observed in the Prophylactic+Therapeutic RF-
EMF+PMF group.

Conclusion

As aresult, the regression of IS-related inflammation in
both brain tissue parts and cerebellar tissues with RF-
EMF and PMF is important in terms of the formation
of neurological deficits, the continuity of learning
and memory mechanisms, and the preservation of
balance functions.

eNOS, iNOS,
Radiofrequency

Keywords: Cerebral ischemia,
mTOR, Pulsed magnetic field,
electromagnetic field

ischemia (IS) develops due to thrombosis that
occurs with the destabilization of atheroma plaques
in the intracranial vessels and their bifurcation areas,
especially extracranial. This atherothrombotic state
leads to stenosis or occlusion of the vessel. Various
neurological deficits can be observed in patients,
depending on the neuronal damage and location
distal to the occluded area as neurological deficits and
learning and memory disorders (4-6). IS is a restriction
in blood flow to any tissue by ischemic conditions and
turbulent flow-induced damage in vascular structure
by reperfusion (7). It is a pathology that causes a
lack of oxygen required for cellular metabolism. IS
usually results from pathologies related to blood
vessels, resulting in tissue damage or dysfunction,



namely hypoxia and microvascular dysfunction (8).
The persistence of hypoxic conditions in distal tissue
due to IS triggers intracellular pathways, including
hypoxia-inducible factor-1 alpha (Hif-1a), which
can lead to the expression of markers that trigger
oxidative stress, inflammation, and apoptosis. While
promptly resolving the pathological process causing
IS allows reperfusion, the turbulent and strong
current formed in the distal part of the narrowed
vessel can also damage the endothelium and initiate
the aforementioned process (7). Nitric oxide (NO),
also known as endothelial-derived relaxation factor,
is synthesized from arginine molecules via the
endothelial nitric oxide synthase (eNOS) enzyme, by
increasing cyclic guanylate monophosphate levels
through the enzyme guanylate cyclase, resulting in
vasodilation, neurotransmitter effect, antimicrobial
effector molecule and immunomodulatory effect
(9,10). Moreover, it has effects such as regulation
of vasomotor tone, platelet activation, inhibition of
adhesion and aggregation (11, 12). There are also
some studies in the literature showing that treatments
to increase NO levels are effective in preventing IS-
induced brain tissue damage (13).

Radiofrequency electromagnetic field (RF-EMF)
and pulsed magnetic field (PMF) cause vasodilation
by increasing the eNOS enzyme expressions in the
endothelial layer, which is the innermost layer of
the vascular structures in the area where they are
applied (it also has the feature of being able to pass
behind the bone tissue), resulting in an increase in
NO synthesis, and hypoxia inducible factor-1 alpha
(Hif-1a) mediated vascular endothelial growth factor
(VEGF) levels contribute to angiogenesis (14-16). The
possible mechanism of these fields on carotid artery

| arginin \ Inflammation (TNF-a) §,

RF-EMF \
Enhanced bloof flow

‘ Neurogenesis (!DNF)f
PMF

Figure 1

The possible mechanism of RF-EMF and PMF

on carotid artery ischemia induced brain injury.
RF-EMF: Radiofrequency electromagnetic field, PMF:
Pulsed magnetic field, TNF-a: Tumor necrosis fac-
tor alpha, mTOR: Mammalian target of rapamycin,
BDNF: Brain derivated neurotrophic factor
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IS-induced brain injury was shown in Figure 1. The aim
of this study is to conduct a preliminary investigation
to establish the effectiveness of.1 Hz, 50% duty cycle,
0.5 mT PMF and 27.12 MHz frequency RF-EMF on
carotid artery IS induced brain and cerebellar injury.

Material and Method

Ethical Approval

All experiments conducted in this study were carried
outin accordance with the ARRIVE (Animal Research:
Reporting in Live Experiments) 2.0 guidelines for
animal research and were approved by the Suleyman
Demirel University, Isparta Committee on Animal
Research (Approval No. 2022-08/108). This research
was supported by the Scientific Research Fund of
Suleyman Demirel University, under Project Number
TSG-2022-8783.

RF-EMF and PMF Setup

The 0.5 mT magnetic field value aimed for PMF
is generated using a set of two coils under each
Eurotype-2 cage. In order to generate RF-EMF,
circuit was fed with 12 Vdc to obtain radiations with
two 27.12 MHz RF antenna with an aimed electric
field value of 10 V/m. 0.8 W RF output was obtained
from the 27.12 MHz PCB antenna. Experiments were
contucted by feeding and tuning the circuits to give an
aimed electric field intensity of 10 V/m in each cage.

In the scifience literature, it is emphasized that such
exposure mechanisms should be isolated from the
external environment. Pre-study measurements were
made in the electromagnetic isolated room (Faraday
cage), where the experiments were carried out.
Shielding effectiveness is measured as (80 dB) for
the operating frequency. PMF measurement setup is
given in Figure 2.

L]

Figure 2

RF-EMF+PMF application setup.

RF-EMF: Radiofrequency electromagnetic field, PMF:
Pulsed magnetic field
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Study animals and design of experiment

In this preliminary study, 9 rats obtained from
Suleyman Demirel University Experimental Animals
Production and Experimental Research Center were
divided into the following groups. IS were applied to
each group except sham group, and the groups were
as follows:

1-Sham, 2-Prophylactic RF-EMF, 3-Prophylactic
PMF, 4-Prophylactic RF-EMF+PMF, 5- Therapeutic
RF-EMF, 6-Therapeutic PMF, 7-Therapeutic RF-
EMF+PMF, 8-Prophylactic and Therapeutic RF-
EMF+PMF, 9-1S applied group.

Before all surgical procedures and sacrifices, all rats
were administered 80-100 mg/kg ketamine (Ketalar,
Pfizer, Turkey) and 10 mg/kg xylazine (Xylazinbio %2,
Bioveta, Czech Republic) to induce anesthesia.

In the sham group, the rats were placed in the RF-
EMF and PMF unit for 0-30 minutes without operating
the device. After 30 minutes, the rats underwent neck
dissection under anesthesia without carotid artery
dissection. Following dissection, the animals were
kept in the RF-EMF and PMF unit for an additional
30 minutes without the device operating, and then the
rats were sacrificed at the end (Table 1).

In IS-applied groups, the trachea and the adjacent
vascular sheath were reached with a longitudinal
incision just above the trachea of the rats. The carotid
artery and vagus nerve were carefully separated
from the jugular vein. Then, the carotid artery and

Magnetic Cerebral Vasodilator Device

Figure 3
The surgical procedure of the experiment

vagus nerve were separated and the carotid artery
was occluded using 4/0 silk. The 4/0 silk was
rotated on itself to provide occlusion and fixed in this
way. After the 30 minutes occlusion time expired,
it was opened by turning in the opposite direction
(Figure 3). In single or combined applications of
prophylactic/therapeutic RF-EMF and PMF groups;
rats were placed in Eurotype-2 and put into the
experimental unit for 30 minutes magnetic field
exposure before and after 30 minute IS period. After
the abdominal incision, rats were euthanized with
surgical exsanguination. Brain tissues were taken
after decapitation and collected for hematoxylin-eosin
(HE) staining and immunohistochemical analyses
as brain derived neurotrophic factor (BDNF), tumor
necrosis factor-alpha (TNF-a), the mammalian target
of rapamycin (mMTOR) and inducible nitric oxide
synthase (INOS) expressions.

Histopathological Analysis
The brain and cerebellum tissue samples were

Schematic of the RF-EMF and PMF applied experimental groups

0.min 30.min
Sham RF-EMF (-) PMF () ND RF-EMF (-) PMF ()
Prophylactic RF-EMF RF-EMF (+) PMF (9 IS RF-EMF () PMF ()
Prophylactic PMF RF-EMF (-) PMF (+) IS RF-EMF (-) PMF ()
Prophylactic RF-EMF+PMF RF-EMF (+) PMF (+) IS RF-EMF (-) PMF (-)
Therapeutic RF-EMF RF-EMF (-) PMF () IS RF-EMF (+) PMF ()
Therapeutic PMF RF-EMF () PMF (-) IS RF-EMF () PMF (+)
Therapeutic RF-EMF + PMF RF-EMF (-) PMF () IS RF-EMF (+) PMF (+)
?L‘;f:g;au‘;ﬂfg'EE“zﬂFF:?:ﬂ'? RF-EMF (+) PMF (+) IS RF-EMF (+) PMF (+)
IS RF-EMF (-) PMF () IS RF-EMF (-) PMF ()

RF-EMF: Radiofrequency electromagnetic field, PMF: Pulsed magnetic field, IS: Ischemia, , ND: Neck dissection
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Figure 4

Histopathological appearance of the cerebral
cortices between the groups.

(A) Normal brain histology in the sham group. (B)
Marked hyperemia and microhemorrhage around the
blood vessel (arrow) in prophylactic RF-EMF. (C) De-
creased pathological findings in prophylactic PMF (D)
Almost normal brain histoarchitecture in prophylactic
RF-EMF+PMF. (E) Marked hyperemia and edema
(arrow) in therapeutic RF-EMF (F) Decreased hyper-
emia in the therapeutic PMF group. (G) Slight hyper-
emia in therapeutic RF-EMF+PMF (H) Almost normal
brain histology in prophylactic + therapeutic RF-EM-
F+PMF () Marked hyperemia and hemorrhage (ar-
rows) in the IS group. HE, Scale bars=50um.

collected and fixed in 10% formalin solution. Then
routinely processed with a fully automatic tissue
processor, and rotary microtome were used to cut
5 um thick sections from the paraffin blocks (Leica
RM2155, Leica Microsystems, Wetzlar, Germany).
The sections were then deparaffinized, rehydrated
with ethanol graded in decreasing concentrations,
stained with HE, cleaned in xylene, and covered.

The evaluation of histopathological alterations
was done under a light microscope. The brain,
hippocampus and cerebellum's histopathological
lesions received semiquantitative scoring. Hyperemia,
hemorrhage, gliosis, and neuronal damage were
assessed for this purpose. According to the severity,
the descriptions were assigned scores ranging from 0
to 3. The scoring system for the histology results is 0:
Normal, 1: slight, 2: moderate, 3: severe lesions (17).

Immunohistochemical Examination

Sections taken onto polylysine slides were

Figure 5

Representative microscopical figures of the
hippocampus between the groups.

(A) Normal hippocampal histology in the sham group.
(B) Marked hyperemia and hemorrhage near the hippo-
campus (arrow) in the prophylactic RF-EMF group. (C)
Moderate hyperemia but no hemorrhage in the prophy-
lactic PMF group. (D) Decreased pathological findings
in the prophylactic RF-EMF+PMF group. (E) Marked
hyperemia and edema (arrow) in the therapeutic RF-
EMF group. (F) Slight hyperemia in the therapeutic PMF
group. (G) Decreased pathological findings in the ther-
apeutic RF-EMF+PMF group. (H) Almost normal brain
histology in prophylactic + therapeutic RF-EMF+PMF
group. (I) Marked hemorrhage (arrow) hyperemia and
edema in the IS group. HE, Scale bars=50um.

immunostained with Recombinant  Anti-BDNF
antibody [EPR1292] (abl108319); Recombinant
Anti-INOS antibody [EPR16635] (ab178945) and
Recombinant Anti-TNF alpha antibody [EPR19147]
(ab183218) Abcam, Cambridge, UK), mMTOR (mTOR
antibody (ab32028 Abcam (Cambridge, UK)) using
the streptavidin-biotin technique. We utilized 1/100
dilutions of all primary antibodies. Sections were
immunohistochemically stained with biotinylated
secondary antibodies and streptavidin-alkaline
phosphatase conjugate after incubation with 60
minutes primary. The secondary antibody and
chromogen were both taken from a ready-to-use
commercial kit called EXPOSE Mouse and Rabbit
Specific HRP/DAB Detection IHC kit (ab80436)
(Abcam, Cambridge, UK). For negative controls
the primary antiserum step was replaced with the
dilution solution. All examinations were conducted on
samples that were blinded by a specialist pathologist
from another university. The following grading scale
was applied for the semiquantitative analysis of the
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Figure 6

Microscopical appearance of the cerebellums
between the groups.

(A) Normal cerebellar histoarchitecture in the sham
group. (B) Marked hyperemia (arrow) in the prophy-
lactic RF-EMF group. (C) Decreased pathological
findings in the prophylactic PMF group. (D) Almost
normal cerebellar histology in prophylactic RF-EM-
F+PMF group. (E) Marked hyperemia and edema
(arrow) in the therapeutic RF-EMF group. (F) Slight
hyperemia in the therapeutic PMF group. (G) Marked-
ly decreased pathological findings in the therapeutic
RF-EMF+PMF group. (H) Almost normal brain histolo-
gy in prophylactic + therapeutic RF-EMF+PMF group.
() Marked meningeal and parenchymal hemorrhage
(arrows) in IS group. HE, Scale bars=50um.
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Figure 7

BDNF expressions in brains among the groups.
(A) Marked expressions in neurons in the sham
group. (B) Markedly decreased expression in neurons
(arrow) in the prophylactic RF-EMF group. (C) Slight
increase expressions in the prophylactic PMF group.
(D) Moderate increase in neurons in the prophylactic
RF-EMF+PMF group. (E) Slight increase in the ther-
apeutic RF-EMF group. (F) Increase in expression in
the therapeutic PMF group. (G) Increase expressions
in the therapeutic RF-EMF+PMF group. (H) Marked
increase in expressions in prophylactic + therapeutic
RF-EMF+PMF group. (I) Totally decreased expres-
sions in the IS group. Streptavidin biotin peroxidase
method, Scale bars=50um.

Figure 8

BDNF expressions in the hippocampus

between the groups.

(A) Marked expressions in neurons in the sham group.
(B) Markedly decreased expression in neurons in the
prophylactic RF-EMF group. (C) Slight increase in ex-
pressions in the prophylactic PMF group. (D) Moderate
increased expressions in neurons in the prophylactic
RF-EMF+PMF group. (E) Slight increase in the ther-
apeutic RF-EMF group. (F) Increase in expression in
the therapeutic PMF group. (G) Increase expressions
in the therapeutic RF-EMF+PMF group. (H) Marked
increase in expressions in prophylactic + therapeutic
RF-EMF+PMF group. (I) Totally decreased expres-
sions in neurons (arrows) in the IS group. Streptavidin
biotin peroxidase method, Scale bars=50um.



Stileyman Demirel Universitesi Tip Fakiiltesi Dergisi

Figure 9

BDNF expressions in cerebellums

between the groups.

(A) Marked expressions especially Purkinje cells in
the sham group. (B) Markedly decreased expression
in Purkinje cells (arrow) in neurons in the prophylac-
tic RF-EMF group. (C) Slight increase expressions in
the prophylactic PMF group. (D) Moderate increase in
neurons in the prophylactic RF-EMF+PMF group. (E)
Slight increase in the therapeutic RF-EMF group. (F)
Increase in expression in the therapeutic PMF group.
(G) Increase expressions in the therapeutic RF-EM-
F+PMF group. (H) Marked increase in expressions in
prophylactic + therapeutic RF-EMF+PMF group. (1)
Totally decreased expressions in neurons (arrows) in
the IS group. Streptavidin biotin peroxidase method,
Scale bars=50um.

Figure 10

iNOS expressions in brains among the groups.
(A) Negative expressions in neurons in the sham
group. (B) No expression in neurons in the prophy-
lactic RF-EMF group. (C) Negative expressions in the
prophylactic PMF group. (D) No expression in neurons
in the prophylactic RF-EMF+PMF group. (E) Negative
expression in the therapeutic RF-EMF group. (F) No
expression in the therapeutic PMF group. (G) No ex-
pressions in the therapeutic RF-EMF+PMF group. (H)
Negative expressions in the prophylactic + therapeu-
tic RF-EMF+PMF group. (l) Slight increase in expres-
sions in the IS group. Streptavidin biotin peroxidase
method, Scale bars=50um.

Figure 11

iNOS expressions in hippocampus

among the groups.

(A) Negative expressions in neurons in the sham
group. (B) No expression in neurons in the prophy-
lactic RF-EMF group. (C) Negative expressions in the
prophylactic PMF group. (D) No expression in neurons
in the prophylactic RF-EMF+PMF group. (E) Negative
expression in the therapeutic RF-EMF group. (F) No
expression in the therapeutic PMF group. (G) No ex-
pressions in the therapeutic RF-EMF+PMF group. (H)
Negative expressions in the prophylactic+therapeutic
RF-EMF+PMF group. (I) Slight increase in expres-
sions in the IS group. Streptavidin biotin peroxidase
method, Scale bars=50um.
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Figure 12

iNOS expressions in cerebellum

among the groups.

(A) Negative expressions in neurons in the sham
group. (B) No expression in neurons in the prophy-
lactic RF-EMF group. (C) Negative expressions in the
prophylactic PMF group. (D) No expression in neurons
in the prophylactic RF-EMF+PMF group. (E) Negative
expression in the therapeutic RF-EMF group. (F) No
expression in the therapeutic PMF group. (G) No ex-
pressions in the therapeutic RF-EMF+PMF group. (H)
Negative expressions in the prophylactic+therapeutic
RF-EMF+PMF group. (I) Slight increase in expres-
sions in the IS group. Streptavidin biotin peroxidase
method, Scale bars=50um.
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Figure 13

mTOR expressions in brains among the groups.
(A) Negative expressions in neurons in the sham
group. (B) No expression in neurons in the prophy-
lactic RF-EMF group. (C) Negative expressions in
the prophylactic PMF group. (D) No expression in
neurons in the prophylactic RF-EMF+PMF group.
(E) Negative expression in the therapeutic RF-EMF
group. (F) No expression in the therapeutic PMF
group. (G) No expressions in the therapeutic RF-EM-
F+PMF group. (H) Negative expressions in the pro-
phylactic+therapeutic RF-EMF+PMF group. () Mod-
erately increased expressions in neurons (arrows) in
the IS group. Streptavidin biotin peroxidase method,
Scale bars=50um.

Figure 14

mMTOR expressions in the

hippocampus among the groups.

(A) Negative expressions in neurons in the sham
group. (B) No expression in neurons in the prophy-
lactic RF-EMF group. (C) Negative expressions in the
prophylactic PMF group. (D) No expression in neu-
rons in prophylactic RF-EMF+PMF group. (E) Neg-
ative expression in the therapeutic RF-EMF group.
(F) No expression in the therapeutic PMF+IR group.
(G) No expressions in the therapeutic RF-EMF+PMF
group. (H) Negative expressions in the prophylac-
tic+therapeutic RF-EMF+PMF group 8. () Moderately
increased expressions in neurons (arrows) in the IS
group. Streptavidin biotin peroxidase method, Scale
bars=50um.
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Figure 15

MTOR expressions in the cerebellum

among the groups.

(A) Negative expressions in neurons in the sham
group. (B) No expression in neurons in the prophy-
lactic RF-EMF group. (C) Negative expressions in
the prophylactic PMF group. (D) No expression in
neurons in the prophylactic RF-EMF+PMF group.
(E) Negative expression in the therapeutic RF-EMF
group. (F) No expression in the therapeutic PMF
group. (G) No expressions in the therapeutic RF-EM-
F+PMF group. (H) Negative expressions in the pro-
phylactic+therapeutic RF-EMF+PMF group. (I) Mod-
erately increased expressions in neurons (arrows) in
the IS group. Streptavidin biotin peroxidase method,
Scale bars=50um.

Figure 16

TNF-o expressions in brains between the groups.
(A) Negative expressions in neurons in the sham
group. (B) No expression in neurons in the prophy-
lactic RF-EMF group. (C) Negative expressions in
the prophylactic PMF group. (D) No expression in
neurons in the prophylactic RF-EMF+PMF group. (E)
Slight expression in neurons (arrow) in the therapeu-
tic RF-EMF group. (F) No expression in group ther-
apeutic PMF. (G) No expressions in the therapeutic
RF-EMF+PMF group. (H) Negative expressions in
the prophylactic+therapeutic RF-EMF+PMF group.
(I) Moderately increased expressions in neurons (ar-
rows) in the IS group. Streptavidin biotin peroxidase
method, Scale bars=50um.

Figure 17

TNF-o expressions in the hippocampus

between the groups.

(A) Negative expressions in neurons in the sham
group. (B) Slight expression in neurons (arrow) in the
prophylactic RF-EMF group. (C) Decreased expres-
sions in the prophylactic PMF group. (D) No expres-
sion in neurons in the prophylactic RF-EMF+PMF
group. (E) Moderate expression in neurons (arrows)
in the therapeutic RF-EMF group. (F) Decreased ex-
pression in the therapeutic PMF group. (G) Slight ex-
pressions in the therapeutic RF-EMF+PMF group. (H)
Negative expressions in the prophylactic+therapeutic
RF-EMF+PMF group. (I) Marked increased expres-
sions in neurons (arrows) in the IS group. Streptavidin
biotin peroxidase method, Scale bars=50pm
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Figure 18

TNF-a expressions in cerebellums

among the groups.

(A) Negative expressions in neurons in the sham group.
(B) Slight expression in Purkinje cells (arrow) in the pro-
phylactic RF-EMF group. (C) Decreased expressions
in the prophylactic PMF group. (D) No expression in
neurons in the prophylactic RF-EMF+PMF group. (E)
Moderate expression in neurons (arrow) in the thera-
peutic RF-EMF group. (F) Decreased expression in the
therapeutic PMF group. (G) Negative expressions in
the therapeutic RF-EMF+PMF group. (H) No expres-
sions in the prophylactic+therapeutic RF-EMF+PMF
group. (I) Marked increased expressions in Purkinje
cells (arrows) and neurons in the IS group. Streptavidin
biotin peroxidase method, Scale bars=50um.

immunohistochemical scores: [0] negative staining,
[1] focal and weak staining, [2] diffuse and weak
staining, and [3] diffuse and marked staining (18).
In each section, 10 separate areas were examined
under 40X objective magnification. The Database
Manual Cell Sens Life Science Imaging Software
System (Olympus Co., Tokyo, Japan) was used for
microphotography and morphometric analysis.

Results

Histopathological and Imnmunohistochemical
Findings of in Vivo Study

Histopathological Findings

At the histopathological examination of the normal
cerebral cortex, hippocampus, and cerebellum
tissue architecture was observed in the sham group.
Marked pathological findings such as hyperemia,
edema, hemorrhage, and neuronal degeneration
were diagnosed in the IS group. Decreased severity
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of the lesions was observed in prophylactic and/
or therapeutic RF-EMF and/or PMF applied groups.
The most marked amelioration was noticed in the

Prophylactic+Therapeutic = RF-EMF+PMF  group
(Figure 4-6).

Immunohistochemical Findings

Examination of BDNF-stained cerebral cortex,

hippocampus, and cerebellum sections revealed
that while marked expressions were observed in the
sham group, decreased expressions were noticed in
the IS group. Increased expressions were observed
between the prophylactic and/or therapeutic RF-
EMF and/or PMF applied groups. The most marked
increase was noticed in the Prophylactic+Therapeutic
RF-EMF+PMF group (Figs. 7-9).

At the examination of INOS immunostained slides, no
or very slight expressions were observed in all groups
except the IS group. In the ISgroup, slight expressions
were noticed in cerebral cortex, hippocampus, and
cerebellum neurons (Figs. 10-12).

During the examination of mMTOR immunostained
slides expressions were only observed in the
hemorrhage areas in the IS group. Neurons expressed
mTOR near the lesion, and expression decreased
with the treatments (Fig. 13-15).

At the TNF-a immunostained slides, although
negative expressions were observed in the sham
group, increased expressions were noticed in the IS
group. Negative expressions were seen in all the other
groups except the Therapeutic RF-EMF group. Only
slight expressions were noticed in the Therapeutic
RF-EMF group (Fig. 16-18).

Discussion

Cerebrovascular diseases are a group of conditions
associated with a high mortality rate and significant
morbidity. These diseases can trigger cellular damage
mechanisms such as inflammation, apoptosis, and
necrosis due to hypoxia, which often results from the
narrowing of blood vessels, including atherosclerosis,
commonly affecting vascular structures. A decrease
in oxygen supply to the distant part of a specific region
may occur (19-21). Prolonged oxygen deficiency due
to these conditions can progressively worsen, leading
to clinical symptoms such as neurological deficits or
cognitive impairments in patients (22, 23). Scientists
are investigating various compounds with antioxidant,
anti-inflammatory, anti-apoptotic, and anti-necrotic
properties to protect brain tissues downstream of the
occluded area (23, 24). In cases of vascular damage,



particularly in the endothelial layer, eNOS-mediated
NO synthesis cannot occur, which impairs vascular
tone and may lead to vasoconstriction (25, 26).
Promoting endothelial proliferation, repairing vascular
structures, and ensuring the continuity of vasodilation
are crucial (27). Cerebral hypoperfusion can worsen
clinical presentations, causing falls, strokes, cognitive
impairment, and increased mortality (28). Nitric oxide
(NO), synthesized from the amino acid arginine,
plays vital roles as a vasodilator, neurotransmitter,
immunomodulator, regulator of vasomotor tone,
controller of cell proliferation, and inhibitor of platelet
activation, adhesion, and aggregation (9, 11, 29, 30).
Increasing the synthesis and secretion of NO from
the intact endothelium, both proximal and distal to the
occluded area, is crucial in reducing damage caused
by ischemic lesions (31). Advanced molecular studies
were planned as a result of the histopathological
and immunohistochemical results obtained in this
preliminary study, which aimed to validate the efficacy
of the methods used individually or in combination,
prior to conducting more detailed research.

In this preliminary study, the histopathological results
of the single or combined prophylactic/therapeutic
application of RF-EMF and PMF methods in the
carotid artery occlusion model; the observation of
hyperemic, hemorrhagic foci and inflammatory events
with neuronal degeneration in the cerebral cortex,
hippocampus, and cerebellum tissues. All of these
findings show that the experimental model has been
implemented. Observation of reductions in these
markers has also shown that applications can protect
tissues against damage with anti-inflammatory
activity. As shown in the literature, PMF treatment had
anti-inflammatory action against rotator cuff injury and
osteoarthritis by decreasing inflammatory responses
and enhancing cellular inflammatory mechanisms
(33, 34).

Many biomarkers can be used to show progressive
inflammatory reactions in tissues. It is known that the
increase in prooxidant or proinflammatory substance
synthesis is triggered especially in the distal of the
occlusion. These substances increase the expression
of some important cytokines through their receptors
in the membrane of the cells (38). For example, the
expression of TNF-a, an acute phase reactant, is
generally increased in acute events or inflammatory
lesions in the chronic active background (39). In this
study, the TNF-a levels that increase with IS were
resetin all groups, but some expression was observed
only in the group that used RF-EMF for therapeutic
purposes, indicating that RF-EMF alone could not
provide a reducing but sufficient amount of reduction
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for acute ischemic conditions. In the prophylactic
applications made in this study, it has also been proven
that NO can be protected by increasing the readiness
of the tissues against damage due to the stated effects
of increased secretion before the lesion. In another
study by Bragin et al., RF-EMF therapy attenuates
high intracranial pressure-induced pathological
microcirculatory changes, tissue hypoxia, blood-brain
barrier degradation, and neuronal necrosis (40). In
addition, the fact that this situation can be prevented
at the maximum level in the combined application
may be an indicator of why the methods used in this
study were preferred together.

The increase in INOS expressions, especially in the
area of inflammation, in the ischemic group and the
reduction of these expressions in all treatment groups
may be another indication that the methods contribute
to the anti-inflammatory effectiveness (41). In this
situation, the vasodilator activity and the distribution
of inflammatory cytokines that occur in the area
of inflammation from the event site to the systemic
circulation may play a role.

As it is known, when TNF-a binds to its own receptor
on the cell surface, it can initiate apoptosis directly
via enhancement of caspase-8 expressions, while
it can also trigger autophagy through mTOR gene
expressions (42, 43). The reduction of these increases
in I1S-related expressions detected within the scope
of the preliminary study with RF-EMF and PMF
applications may be secondary to a direct decrease
in TNF-a levels, as well as inhibiting specific gene
expression such as mTOR. This situation needs to
be proved by more detailed molecular methods to be
used in future studies.

It is known that BDNF levels, an important protective
neurotrophic factor, may decrease in injury groups
(44). The preservation of the expression levels of this
important marker, whose expression is decreased in
tissues due to neuroinflammation, in RF-EMF and
PMF applied groups shows that the methods can
provide neuroprotection with their anti-inflammatory
activities. The preservation of BDNF expressions,
especially in the hippocampal tissue, will be of great
importance for the continuity of conditions that require
intellectual capacity, such as learning and memory
(45).

As aresult, regression of the inflammatory scene due to
IS in all three tissues with RF-EMF and PMF isimportant
in terms of the occurrence of neurological deficits, the
continuity of learning and memory mechanisms, and
the preservation of balance functions. Considering the
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results that have been discovered in this study, it is a
fact that RF-EMF and PMF applications are applied in
combination and more detailed studies with Western
Blot or PCR methods are needed with performing
water maze studies investigating learning and memory
mechanisms. In our next study, a study in which the
methods were applied together, in which the distal of
the artery with carotid artery occlusion and the changes
in the cerebral cortex on that side were examined with
detailed analysis as mentioned above was planned
and presented to the relevant units as a project.
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Oz

Amacg

GlUnumuizde oransal olarak artma egilimi gosteren
sezaryen operasyonlarinda, genel ve rejyonel anes-
tezi teknikleri uygulanmaktadir. Bu ¢alismada; genel
anestezi ydnteminin yenidogan bilurubini Gzerine olan
etkisini incelemek ve rejyonel anestezi yontemi ile
dogan bebeklerin bilurubin seviyesi ile karsilastirmak
amaclanmistir.

Gerec¢ ve Yontem

Mart 2022- Eylil 2022 tarihleri arasinda,18 yasin tUze-
rinde term gebelik ile elektif olarak sezaryen planla-
nan, komplikasyonsuz 154 hasta rastgele calismaya
dahil edilmistir. Karaciger ve safra yollari hastaligi ta-
nisi alan, sistemik karaciger ve safra yollar etkili etkili
ilac kullanimi olan, direkt coombs testi (Dcoombs) (+)
ve covid (+) klinigi olan vakalar ekarte edilmistir.

Bulgular

Calismamiza dahil edilen hastalardan 75'i (%48,8)
genel anestezi yontemi, 79'una (%51,2) spinal anes-
tezi yontemi uygulanarak sezaryen operasyonu ger-

ceklestirilmistir. Genel anestezi grubunda; yenidogan-
lardan transkutantz yolla ciltten bakilan, 1l.saat ve
4.saat bilurubin degeri spinal anestezi grubundan an-
lamh (p <0.05) olarak daha yiiksek oldugu saptanmis-
tir. Spinal anestezi grubunda APGAR 1. dk, APGAR 5.
dk skoru genel anestezi grubundan anlamli (p <0.05)
olarak daha yuksek saptanmistir. Genel anestezi ve
spinal anestezi gruplari arasinda yenidogan kilo, bas
cevresi, bebek boyu anlamh (p> 0.05) farklilhk goster-
memigtir. Gruplarda cinsiyet farki gézetilmeksizin, ta-
mamen rastgele olarak gruplar belirlenmistir.

Sonug

Genel anestezi ve spinal anestezi uygulanan; sezar-
yen ile dogan bebekler arasinda 6lgilen bilurubin
degeri spinal anestezi lehine farkllik géstermektedir.
Sistemik etkili uygulamalardan mimkin oldugunca
kacinmanin daha faydali olabilecegi goérilmektedir.
Bununla birlikte rejyonel anestezi uygulamalarinin kli-
nik pratikte daha fazla yer bulmasi 6nemli bir husus
olarak karsimiza ¢ikmaktadir.

Anahtar Kelimeler: Anestezi, Sezaryen, Yenidogan
bilurubini
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Abstract

Objective

General and regional anesthesia techniques are used
in cesarean section operations, which are frequently
applied today. The aim of this study was to examine
the effect of general anesthesia on newborn bilirubin
and to compare it with the level of bilirubin in babies
born with regional anesthesia.

Material and Method

Between March 2022 and September 2022, 154
patients over 18 years of age with term pregnancy
and elective cesarean section planned without
complications were randomly included in the study.
Cases diagnosed with liver and biliary tract disease,
systemic liver and biliary tract effective drug use,
direct coombs test (Dcoombs) (+) and Covid 19 (+)
clinics were excluded.

Results
General anesthesia was applied to 75 (48.8%) of the
patients included in our study, and spinal anesthesia

Giris

Sezaryen uygulamasi anne karninda yer alan bir
fetusun, bir abdominal kesi ile bir uterus kesisinden
dogurtulmasina verilen isimdir. Obstetrik hastalarda
sezaryen operasyonu basta olmak Uzere, cesitli gi-
risimsel islemlerde anestezi uygulamasi gerekebil-
mektedir (1). Sezaryen operasyonu genel anestezi ve
rejyonel anestezi ydntemleri ile gerceklestiriimektedir.
Obstetrik cerrahide genel anestezi uygulamasi, 1847
yilinda dogumda eter kullaniimasiyla baslamistir (2).
Cogu ameliyatlarda ve cerrahi uygulamalarda uygula-
nan anestezide sadece bir kisinin gtivenligi ve optimal
kosullar saglanmaya calisilirken; sezaryen girisiminde
annenin ve annede olusan her tirli degisikliklerden
etkilenen bebegdin de givenligi saglanmak zorunda-
dir, buna goére 6nlem alinmalidir (3). 1960l ve 1970'li
yillarda bir taraftan ilaglarin serum bilurubinlerine bag-
lanma ve anne sitline salgilanma oranlari arasindaki
korelasyona dikkat cekilirken, diger taraftan gebelik
oncesi ozellikle karaciger ve safra yollarini etkileyen
ilac kullanimi ve dogumda kullanilan ilaclarla anestezi
yonteminin etkilerinin yer aldi§i ¢calismalara rastlan-
maktadir (4, 5, 6). Bu calismalarda 6zellikle Gzerinde
durulan konularin basinda kullanilan rejyonel aneste-
zi teknikleri, bu tekniklerde kullanilan ilaclar, anestezik
gazlarin uteroplasental dolasim yolu ile bebege trans-
feri ve yenidogan Uzerindeki etkileri dikkat ¢cekmek-
tedir. (7, 8, 9). Bu calismadaki amag; sezaryen ope-
rasyonu esnhasinda uygulanan anestezi ydnteminin
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was applied to 79 (51.2%) patients, who underwent
cesarean section. It was determined that the first hour
bilirubin and the fourth hour bilirubin values were
significantly higher (p <0.05) in the general anesthesia
group than the spinal anesthesia group. APGAR 1st
min and APGAR 5th min scores were found to be
significantly higher (p <0.05) in the spinal anesthesia
group than in the general anesthesia group. Neonatal
weight, head circumference and infant height did not
differ significantly between general anesthesia and
spinal anesthesia groups (p> 0.05).

Conclusion

General anesthesia and spinal anesthesia applied;
Bilirubin value measured among babies born by
cesarean section differs in favor of spinal anesthesia.
It seems that it is more beneficial to avoid systemic
effective applications as much as possible. However,
it is an important issue that regional anesthesia
practices become more prevalent in clinical practice.

Keywords: Anesthesia, Cesarean section, Neonatal
bilirubin

yenidogan bebekteki bilurubin dizeyine olan etkisini
degerlendirmektir.

Gerecg ve Yontem

istanbul Medipol Universitesi Klinik Arastirmalar Etik
Kurulundan 17.02.2022 tarih ve 153 karar numarasi
ile onay alindiktan sonra, kadin hastaliklari ve dogum
kliniginde takip edilen; Mart 2022 ile Eylul 2022 tarih-
leri arasinda ASA 1 ile elektif olarak genel ve spinal
anestezi ile sezaryen sonrasi dogan bebeklerin ve-
rileri prospektif olarak incelendi. Yenidoganlarin 1.dk
ve 5. dk APGAR skorlari, dogum agirligi, boy, bas
cevresi,1l.saat ve 4. Saat transkutandz yolla bilurubin
seviyeleri kaydedilerek degerlendirildi.

Covid (+) ve Dcoombs (+) vakalar ekarte edildi. Acil
vakalar, sistemik karaciger safra yollarini etkileyen
ila¢ kullanimi,18 yas alti ve term olmayan gebelikler
calisma disi birakilmistir.

Bu calisma Helsinki Bildirgesi prensiplerine uygun
olarak yapilmistir. Calismaya dahilen edilen tiim has-
talardan onam alinmistir.

istatistik Analiz

Verilerin istatistiksel analizi icin IBM SPSS versiyon
28 (IBM Co., Chicago, ABD) kullanildi. Degiskenlerin
normal dagihmi Kolmogorov-Smirnov testi ile kontrol
edildi. Tanimlayici istatistiksel yontemler (ortalama,



standart sapma) kullanildi. Kantitatif ve kalitatif ve-
rilerin karsilastirilmasi igcin Mann-Whitney U testi ve
ki-kare testi kullanildi. istatistiksel anlamhlik diizeyi
p<0,05 olarak tanimlandi.

Bulgular

Genel anestezi ve spinal anestezi gruplari arasinda
hastalarin yaslari, boy, kilo, BMI degeri, gestasyon
haftasi (GH), dogum sayisi,ek hastalik orani ve ilag
kullanim orani anlaml (p > 0.05) farkllik gosterme-
mistir (Tablo 1). Spinal anestezi grubunda APGAR 1.
dk, APGAR 5. dk degeri genel anestezi grubundan
anlamli (p < 0.05) olarak daha yuksekti (Sekil 1). Ge-
nel anestezi ve spinal anestezi gruplari arasinda yeni-
dogan kilo, bas ¢evresi, bebek boyu anlamli (p> 0.05)
farklilik gostermemistir (Tablo 2). Spinal anestezi gru-
bunda 1.saat bilurubin, 4.saat bilurubin degeri genel

Tablo 1 Gebelere ait verilerin dagilimi

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

anestezi grubundan anlamli (p < 0.05) olarak daha
dusuktl (Sekil 2). Genel anestezi ve spinal anestezi
gruplari arasinda Dcoombs, covid siiphesi orani an-
lamh (p > 0.05) farklilik gostermemistir (Tablo 3).

80,0%

60,0%

40,0%

20,0%

0,0%
vil Vil IX X Vil IX X
APGAR 1 Dakika APGAR 5 Dakika

DO Genel Anestezi B Spinal Anestezi

Sekil 1
Genel anestezi ile spinal anestezi grubu arasinda ye-
nidogan 1. ve 5. dk APGAR karsilastirmasi

‘ Min-Mak Medyan Ort.xss/n-%
Yas 20.00 41.00 29.50 30.25 + 4.21
Boy (cm) 1.50 1.79 1.68 1.67 + 0.05
Kilo (kg) 58.0 89.0 72,5 73.0 + 6.6
BMI 21.05 33.95 25.85 26.26 * 2.75
GH 38.00 41.00 38.45 38.68 + 0.67
0 1 1%
I 60 39%
Kacinci Dogum I 62 40%
1] 23 15%
\Y% 8 5%
Eo— Yok 117 76.0%
Var 37 24.0%
HT 17 11.0%
Astim 9 5.8%
Anksiyete 3 1.9%
Ek Hastalik Varis 4 2.6%
Vertigo 2 1.3%
Romatoid Artrit 1 0.6%
Ulseratif Kolit 1 0.6%
ilag Kullanimi Yok 121 78.6%
Var 33 21.4%

BMI: Vicut kitle indeksi, GH: Gestasyon haftasi, HT: Hipertansiyon
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1.Saat Bilirubin 4.Saat Bilirubin

25 35
3,0 l

2,0
25 Sekil 2

15 20 Genel anestezi ile spinal anestezi grubu arasinda

10 15 yenidogan 1. ve 4. Saat bilurubin diizeyi karsilas-
10 l tirlmasi

0,5
0,5

0,0 0,0

Genel Anestezi Spinal Anestezi Genel Anestezi Spinal Anestezi

Tablo 2 Yenidogana ait veriler ve kan gruplari

Min-Mak Medyan Ort.xss/n-%
APGAR 1 dk 7.00 - 10.00 9.00 8.84 + 0.77
APGAR 5 dk 8.00 - 10.00 10.00 9.56 + 0.59
YD Kilo (gr) 2525.0 - 4700.0 3325.0 3329.8 |+| 3887
Bas Cevresi (cm) 31.00 - 383.00 35.00 37.25 |+| 28.08
Boy ( Bebek) (cm) 45.00 - 55.00 51.00 5091 |+ 2.03
1.saat Bilirubin 0.10 - 2.20 0.90 0.98 + 0.52
4.saat Bilirubin 0.30 - 3.10 1.40 151 + 0.68
0(-) 4 2.6%
0(+) 47 30.5%
A(-) 6 3.9%
Anne Kan Grubu A 00 39.0%
B (-) 0 0.0%
B (+) 29 18.8%
AB (-) 2 1.3%
AB(+) 6 3.9%
0() 8 5.2%
0(+) 49 31.8%
A() 8 5.2%
A 46 29.9%
Bebek Kan Grubu
B (-) 1 0.6%
B (+) 39 25.3%
AB (-) 1 0.6%
AB(+) 2 1.3%
Dcoombs (+) 0 0.0%
Covid Siiphesi 0 0.0%

Dcoombs: Direk coombs testi, Covid: Korona viris tip
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Tablo 3 Gebe ve yenidogana ait istatistiksel oranlar

Genel Anestezi Spinal Anestezi
p
Ort.xss/n-% Medyan Ort.xss/n-% Medyan
Yas 30.57 + 4.34 30.0 2994 | +| 4.08 29.0 0.337 m
Boy (cm) 1.67 + | 0.04 1.7 1.67 |+| 0.05 1.7 0.704 | m
Kilo (kg) 72.37 2 6.83 72.0 7359 |+| 6.31 74.0 0.228 m
BMI 25.98 + 2.74 254 26.53 | 2.75 26.3 0.185 m
GH 38.71 + 0.71 38.4 38.64 |+| 0.63 385 0.744 m
0 0 0% 1 1%
| 24 32% 36 46%
Kacinci Dogum | Il 88 44% 29 37% 0.243 X?
Il 15 20% 8 10%
1\ 3 4% © 6%
Ep— Yok 58 77.3% 59 74.7% e XZ
Var 17 22.7% 20 25.3%
HT 7 9.3% 10 12.7%
Astim 4 5.3% 5 6.3%
Varis 2 2.7% 2 2.5%
Anksiyete 1 1.3% 2 2.5%
Vertigo 1 1.3% 1 1.3%
Romatoid Artrit 1 1.3% 0 0.0%
Ulseratif Kolit 1 1.3% 0 0.0%
ilac Kullanimi Yok 58 77.3% 63.00 79.7% 0.715 “
Var 17 22.7% 16.00 20.3%
APGAR 1.dk 8.47 + 0.74 9.0 9.20 (x| 0.61 9.0 0.000 m
APGAR 5.dk 9.39 2 0.66 9.0 9.73 |+| 047 10.0 0.000 m
YD Kilo 33243 | + | 373.3 | 3320.0 | 3335.1 |+ | 405.2 | 3330.0 | 0.864 t
Bas Cevresi (cm) 34.99 + 1.32 35.0 39.39 | +| 39.18 35.0 0.982 m
Boy ( Bebek) 50.99 ak 1.98 51.0 50.84 |+ | 2.09 50.0 0.373 m
1.saat Bilurubin 1.18 + 0.49 1.1 0.78 |+| 0.46 0.7 0.000 m
4.saat Bilurubin 1.87 * 0.69 2.0 118 |+| 0.48 1.1 0.000 m
Dcoombs 0 0.0% 0 0.0% 1.000 X?
Covid 19 Siiphesi 0 0.0% 0 0.0% 1.000 | X2

t Bagimsiz érneklem t test / m Mann-whitney u test / X2 Ki-kare test
BMIi: Viicut kitle indeksi, GH: Gestasyon haftasi,
HT: Hipertansiyon, Dcoombs: Direk coombs testi, Covid 19: Korona viris tip
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Tartisma

Sezaryen oranlarinin, son yillarda dinya genelinde
ve Ulkemizde artis gdstermesi ile birlikte, bu cerrahi
islem ile dogan bebeklerde uygulanan anestezi yon-
temi ve yenidogan Uzerindeki etkileri énemli bir konu
haline gelmistir. Uygulanan anestezi yontemi ve yeni-
dogan sariligi arasindaki iliskiye dikkat ceken yayinla-
ra ise 1970’'li yillardan itibaren rastlamaktayiz. Calis-
malarda 6zellikle tzerinde durulan konularin basinda
kullanilan rejyonel anestezi teknikleri, bu tekniklerde
kullanilan cesitli ajanlar, anestezik ilaglarin umblikal
kord yoluyla bebege transferi ve yenidogan tzerin-
deki etkileri gelmektedir (7, 8, 10) Volatil anestezik
ilaclarin bilurubin seviyeleri ve karaciger fonksiyonla-
ri Uzerine etkilerini arastiran calismalar da yapilmis
olup, bu alanda daha fazla calismaya ihtiya¢ oldugu
gorulmektedir (11, 12).

Yapilan bir calismada genel anestezi altinda sezaryen
ile dogan bebekler ve normal spontan vaginal dogum
(NSVD) ile genel anestezi almadan dogan bebekle-
rin bilurubin seviyeleri karsilastiriimis. Calismada
24. Saat serum bilurubin degerleri istatistiksel olarak
anlamli olmasa da olarak yiksek bulunmustur (13).
Yapmis oldugumuz calismamizda ise genel anestezi
grubunda 1.saat bilurubin ve 4.saat bilurubin degeri
spinal anestezi grubundan anlamh (p < 0.05) olarak
daha yiksek saptanmistir.

Yapilan diger bir calismada yenidogan kalp hizi ge-
nel anestezi grubunda anlamli olarak diisiik seyretmis
olup 1. dk APGAR skorlari genel anestezi grubunda
anlamli olarak daha dusuk saptanmis, 5. dk APGAR
skorlar ise benzer olarak bulunmus (14). Yapmis
oldugumuz calismada spinal anestezi grubunda AP-
GAR 1. dk ve APGAR 5. dk de@eri genel anestezi gru-
bundan anlamli (p < 0.05) olarak daha ytiksek oldugu
gOrulmastar.

Dikkat ceken calismalardan birinde, sezaryen ve
anestezi ile yenidogan bilurubini arasinda énemli iliski
bulunurken, benzer baska bir calismada arastirmaci-
lar dogum sekli ile yenidogan bilurubin duzeyleri ara-
sinda iliski tespit edememislerdir (15).

Yapilan bir calismada sezaryen dogumlarda anestezi
ydntemine gore karsilastirmada genel anestezi ve rej-
yonel anestezi uygulanan 160 vakada (%32’si rejyo-
nel, %68'i genel anestezi) arasinda yenidogan kilosu
anlamli fark géstermemistir (16). Bizim calismamizda
da her iki grup arasinda yenidogdan kilosu, boy ve kafa
cevresi acisindan (p> 0.05) istatiksel olarak anlaml
farklilhk gortlmemistir.
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TNSA (Turkiye Nufus ve Saglk Arastirmasi) son
verilerine gore sezaryen oranlari tUlkemizde % 50'yi
asmis bulunmaktadir. Sezaryen oranlari gbz 6niine
alindiginda Tirkiye, Avrupa Ulkeleri arasinda ilk 3 sira
icerisinde yer almaktadir. Bu durum gdz onune alin-
diginda Klinisyenlerin ve saglik ¢alisanlarinin rejyo-
nel tekniklerle ilgili olarak, bilgilendirici program veya
faaliyetler ylrtutmesi yararl olabilir. Bu sayede opere
olacak uygun hastalarda genel anestezi almadan rej-
yonel tekniklere ydnelim saglanabilir.

Sonug olarak calismamizda genel anestezi yontemi
uygulanan vakalardaki yenidogan bilurubin degerleri-
nin yiksek oldugu gorilmustir. Rejyonel anestezinin
klinik pratik uygulamalarda daha da yayginlastiriima-
sinin faydal olabilecegi gortlmektedir, bu konu ile ilgi-
li yapilacak yeni randomize ¢alismalara ihtiyag vardir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calismanin Helsinki Deklarasyonuna uygun yuritul-
miis ve istanbul Medipol Universitesi Girisimsel OI-
mayan Klinik Arastirmalar Etik Kurulunda onam alin-
mistir (Karar No:153, Tarih: 17.02.2022).

Bilgilendirilmis Onam
Calismada yer alan tum bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi icin yazili izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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Oz

Amacg

Hayatin hemen her alanini etkisi altina alan COVID-19
salgininin egitim Gzerinde de ciddi etkileri olmustur.
Bu calisma, COVID-19 salgini sirasinda fizyoterapi li-
sans ogrencilerinde ¢evrimici egitim sirecinin fiziksel
aktivite, azim ve koronafobi Uizerine etkilerini arastir-
may1 amacladi.

Gerec ve Yontem

Calismaya toplam 185 fizyoterapi lisans 6grencisi
dahil edildi. Fiziksel aktivite diizeyi Uluslararasi Fizik-
sel Aktivite Anketi-Kisa Formu (IPAQ-SF), azim Kisa
Azim (Sebat) Olcegdi (Grit-S) ve koronafobi ise CO-
VID-19 Korkusu Olgegi ile degerlendirildi. Ek olarak,
salgin déneminde fiziksel aktivite ve azim dizeyle-
rinde algilanan degisiklikler degerlendirildi. Akademik
performans, genel not ortalamasi (GPA) ile belirlendi.

Bulgular

Ogrencilerin cogunun fiziksel aktivite (%82,7) ve azim
(%69,2) dizeylerinde azalma algiladiklari belirlendi.
GPA ile COVID-19 Korkusu Olgegdi skoru arasinda
orta dizeyde pozitif korelasyon (rho:0,407, p<0,001),
GPA ile Grit-S skoru arasinda ise disik diizeyde ne-
gatif korelasyon vardi (rho:-0,318, p<0,001).

Sonug¢

COVID-19 salgini sirasinda gevrimici egitim alan fiz-
yoterapi 6grencileri, fiziksel aktivite ve azim dizeyle-
rinde bir azalma algilayabilirler. Bu calisma, daha yiik-
sek akademik performansin daha yuksek koronafobi
ve daha diusuk azim duzeyleriyle iligkili olabilecegine
dair ilgin¢ sonuclar ortaya ¢ikardi. Bu sonucun gevri-
mici degerlendirme yoéntemlerinin kalitesinin yetersiz
olmasi, bilgi teknolojilerinin eksikligi ve cevrimici si-
navlarin kontrol edilemezlIigi ile ilgili olabilecegini du-
stinmekteyiz.

Anahtar Kelimeler: COVID-19, Cevrimici Ogrenme,
Fizyoterapi, Ogrenci

Abstract

Objective

The COVID-19 pandemic, which affected almost all
areas of life, has had serious effects on education
as well. This study aimed to investigate the effects
of the online education process on physical
activity, perseverance, and coronaphobia among
undergraduate  physiotherapy students during
COVID-19 pandemic.
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Material and Method

A total of 185 undergraduate physiotherapy students
were included in the study. Physical activity level
was assessed with the International Physical Activity
Questionnaire-Short Form (IPAQ-SF), perseverance
with the Short Perseverance Scale (Grit-S), and
coronaphobia with the COVID-19 Fear Scale. In
addition, the perceived changes in physical activity
and perseverance levels during the pandemic
were evaluated. The academic performance was
determined with the grade point average (GPA).

Results

It was determined that most of the students perceived
a decrease in their physical activity (82.7%) and
perseverance (69.2%) levels. There was a moderate
positive correlation between GPA and COVID-19
Fear Scale score (rho:0.407, p<0.001) and a negative

Introduction

After a viral pneumonia of unknown origin emerged in
China in December 2019, it spread rapidly, increased
globally, and was declared a pandemic by the World
Health Organization (WHO) (1). Infection from the
virus was expressed as coronavirus disease 2019
(COVID-19) (1). According to WHO data, COVID-19
has infected more than 770 million people worldwide
since the beginning of the pandemic (as of 30 August
2023), and more than 6.9 million of these cases
resulted in death (2).

As a result of the changes in the viral genome due to
the effect of different mutagens in the process, many
variants have emerged. Recently, the Omicron variant
has been identified, which has a high contagiousness
and re-infection probability due to some of its
mutations (3). The infection caused by this variant
is milder than the others (4). However, the Omicron
variant has a structure that tends to mutate, and it has
remained the risk for unvaccinated people (5).

The pandemic process, which affected almost
all areas of life, has also had serious effects on
education. Following the outbreak of the epidemic,
educational institutions were closed indefinitely, and
the education system changed. During this process,
traditional education was replaced by online learning
and teaching, where learning and teaching activities
were carried out remotely and on digital platforms (6).
As a result of these changes, an alarming increase
of cases was found in some mental problems such
as depression, anxiety and/or suicidal thoughts in
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low correlation between GPA and Grit-S score (rho:-
0.318, p<0.001).

Conclusion

Physiotherapy students who received online learning
during the COVID-19 pandemic could perceive a
decrease in their physical activity and perseverance
levels. This study has revealed interesting results
that higher academic performance may be related to
higher coronaphobia and lower perseverance levels.
We think that this result may be attributed to the
inadequate quality of online assessment methods, lack
of information technologies and the uncontrollability of
online examinations.

Keywords: COVID-19, Online Learning, Physio-
therapy, Student

university students due to academic, health and
lifestyle concerns (7).

The COVID-19 pandemic has caused physical as
well as psychological effects on the population. One
of the most important physical effects is the decrease
in physical activity resulting from the change in
lifestyle (8). Quarantine and isolation precautions
reduce the interaction of people with each other
and cause movement restrictions, especially during
this pandemic. Decreased physical activity also has
negative effects on mental health (9).

Turkey is one of the countries that rapidly transitioned
to distance education by closing educational
institutions during the COVID-19 pandemic. However,
according to literature, it is noteworthy that studies
examining the effects of distance education in Turkey
and in physiotherapy education are insufficient
(10,11). Physiotherapists are health professionals,
who encourage physical activity and improve
individuals’ physical activity level (12). In a study
conducted before the outbreak of the pandemic, it
was determined that physiotherapists were physically
active (13). However, a recent study conducted in
Turkey showed that physiotherapy students had a
low level of physical activity during the pandemic (14).
Still, it is not fully known how the COVID-19 pandemic
affected physiotherapy students in terms of academic
success, perseverance, coronaphobia, and physical
activity levels in Turkey.

In light of all this information, the primary aim of this
study was to examine the perceived change in physical



activity and perseverance levels of physiotherapy
students compared to the pre-pandemic period, and
also to investigate whether academic performance is
related to perseverance, coronaphobia, and physical
activity. The secondary aim was to examine the effect
of physical activity levels on academic performance
and perseverance in the online education period
during the COVID-19 pandemic. Therefore, this study
proposes to test the following hypotheses: H1. The
perceived physical activity and perseverance levels
will decrease compared to the pre-pandemic period
in physiotherapy students, and H2. The academic
performance will be positively related to perseverance
and negatively related with coronaphobia and physical
activity level during the online learning.

Material and Method

Research Design and Data Collection

This cross-sectional study was conducted with
undergraduate students at Dokuz Eylil University
Faculty of Physical Therapy and Rehabilitation. The
data were collected through an online survey in the
2020-2021 academic year, which is one of the periods
when online education was compulsory within the
scope of the COVID-19 pandemic.

The contact information of the students was obtained
from the Student Affairs Unit of the Faculty of Physical
Therapy and Rehabilitation. Necessary information
about the research and Google Form link containing
the surveys in the research were sent by e-mail to the
students. All students participated in the study on a
voluntary basis.

Participants

An invitation form to participate was sent out to 350
students in total via multiple channels (e-mail, sms,
WhatsApp). Of these, 185 students who volunteered
to participate in the study met the inclusion criteria,
filled out the form completely, and were included in
the study. The survey received 185 responses from
a total of 350 students, resulting in a response rate
of 52.86%.

Being 18 years of age or older, volunteering to
participate in the research, continuing undergraduate
education with online learning were the inclusion
criteria of the study. Exclusion criteria were the
presence of any cardiopulmonary, neurological or
musculoskeletal disease that could affect the physical
activity level, a current diagnosis of COVID-19, or
incomplete responses to the online questionnaire.

The study was approved by Non-Invasive Research
Ethics Committee of Dokuz Eylal University on
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18.01.2021 with decision number 2021/02-26 (No:
5981-GOA). The data was collected through an online
form created via Google Forms. Informed consent
was obtained from each participant. Before starting
to answer the survey questions, the participants were
asked to mark their voluntary consent on the form in
order to participate in the research.

The sample size calculation was performed using
SurveyMonkey Online Calculator  (https://www.
surveymonkey.com/mp/sample-size-calculator/). The
total population under consideration was 350 (with
a 95% confidence level, a is 0.05). Based on these
inputs, the estimated sample size was 184.

Data Collection Tools
Data was collected via Google Form. The survey
consisted of the following 5 topics:

Sociodemographic Data

Age, gender, height, and body weight of the
participants, which year they were in, and whether
they had COVID-19 or not were obtained.

Physical Activity Level

The physical activity level of the participants
was evaluated with the International Physical
Activity Questionnaire-Short Form (IPAQ-SF). The
validity and reliability of the Turkish version of the
questionnaire have been demonstrated (15). The
average time spent sitting in a day was recorded in
addition to the frequency and duration of vigorous
activities, moderate-intensity activities, and walking
in the last week was filled into the questionnaire.
Average energy expenditure during all activities was
calculated in metabolic equivalent (MET). Multiplying
the frequency of activity (days/week) and duration of
activity (in min/day) based on 8.0 METSs for vigorous
physical activities, 4.0 METs for moderate-intensity
activities, and 3.3 METs for walking. The subject’s
overall physical activity using IPAQ-SF (total physical
activity MET-min/week) was the sum of (walking
+ moderate + vigorous) MET-min/week scores.
According to the total MET values spent weekly, three
levels of physical activity were identified: low physical
activity level (<599 MET-min/week), moderate
physical activity level (at least 600 MET-min/week)
and high physical activity level (at least 3000 MET-
min/week) (16,17).

In addition, a 5-point Likert scale was used to examine
the perceived change in physical activity level
compared to the pre-pandemic period. Perceived
responses were reported on a 5-point Likert scale
ranging from a “much less physically active as

654



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

compared to pre-COVID-19 period,” to “much more
physically active compared to pre-COVID-19 period”.

Perseverance

Students' perseverance, also known as grit, was
evaluated using the valid and reliable Turkish version
of Short Grit Scale (Grit-S). The scale consists of two
parts, “Consistency of Interest” and “Perseverance of
Effort”, and 8 questions. The questions are rated on
a 5-point Likert scale. After reverse scoring (for items
1, 3, 5, and 6), the total score was determined by sum
of the scores received from each question. Higher
scores indicate higher level of perseverance (18).

In addition, a 5-point Likert scale was used to examine
the perceived change in perseverance compared to
the pre-pandemic period. Perceived responses were
reported on a 5-point Likert scale ranging from a
“much lower grit level as compared to pre-COVID-19
period,” to “much higher grit level compared to pre-
COVID-19 period".

Academic Performance

Academic performances of the students were
evaluated with the grade point average (GPA) of the
education semester in which the data were collected.
The end-of-term GPA in the transcripts was taken
from the Student Affairs Unit of the Faculty of Physical

Physiotherapy Students and COVID-19

Therapy Rehabilitation. The GPA was recorded
according to the 0-100 points ranking system included
in the transcript of the relevant university. Higher
points indicate higher academic achievement level.

Coronaphobia

The Fear of COVID-19 Scale was used to assess
coronaphobia. A validity and reliability of the Turkish
version of the scale have been demonstrated. The
scale consists of 7 questions in total and the questions
are graded as a 5-point Likert scale. The total score
ranges from 7 to 35, and high scores indicate higher
coronaphobia level (19).

Statistical Analysis

Statistical analysis was performed using the IBM SPSS
Statistics program (Version 24.0. Armonk, NY: IBM
Corp.). The normality of the distribution of data was
evaluated with the Kolmogorov-Smirnov test. Non-
parametric analyses were used because most of the
variables examined did not fit the normal distribution.
Descriptive statistics were presented as frequency
(percentage) and median (minimum-maximum).
Spearman correlation analysis was used to determine
the relationships between the evaluated parameters.
Correlation coefficients were interpreted as .00-.19 -
“very low”; .20-.39 - “low”; .40-.59 - “moderate”; .60-
.79 - “strong”; .80-1.0 - interpreted as “very strong”

Table 1 Sociodemographic characteristics of the participants

. Frequency (%)
e Median (Min-Max)
Age (years) 21.00 (18.00-30.00)
Gender
Female 143 (77.3)
Male 42 (22.7)
Height (cm) 167.00 (150.00-194.00)
Weight (kg) 59.00 (38.00-125.00)
BMI (kg/m?) 21.23 (16.23-43.25)
Study year
1st 37 (20.0)
2nd 48 (25.9)
3rd 53 (28.6)
4th 47 (25.5)
History of COVID-19 infection
Yes 12 (6.5)

No 150 (81.1)
Do not know 23 (12.4)

BMI: body mass index.
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(20). Perceived changes in physical activity level and
perseverance compared to the pre-pandemic period
were presented as frequency (percentage). The
effect of physical activity levels, which is divided into
3 groups as low, moderate, and high, on academic
performance and perseverance was examined by
Kruskal-Wallis analysis of variance. The significance
level was determined as p<0.05.

Results

Most of the participants were female and did not have a
history of COVID-19 infection. The participation rates of
students in the study were similar in terms of their study
year. The sociodemographic data of the participants are
presented in Table 1. Descriptive statistics on physical
activity level, perseverance, academic performance,
and coronaphobia are shown in Table 2. Overall, the
decrease in perceived physical activity and grit levels

Table 2

coronaphobia
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was reported by most participants. About 82.7% of
students (54.1% much less and 28.6% somewhat less)
reported they had done less physical activity during the
pandemic period as compared to the pre-COVID-19
period. Similarly, 69.2% of students (30.8% much
lower and 38.4% somewhat lower) perceived lower grit
level during the pandemic period as compared to the
pre-COVID-19 period.

A positive moderate correlation (rho=0.407, p<0.001)
between the COVID-19 Fear Scale score and GPA of
the students, and a negative low correlation between
the Grit-S score and their GPA (rho=-0.318, p<0.001)
were detected (Table 3).

There was no statistically significant difference between
groups with low, moderate, and high physical activity
levels (according to the weekly total MET values in IPAQ-
SF) in terms of GPA and Girit-S results (p>0.05, Table 4).

Descriptive data of participants' physical activity level, grit, academic performance and

Variable

Frequency (%)
Median (Min-Max)

Physical activity level
IPAQ-SF (MET-min/week)

Low physical activity level

Classification of physical activity according to IPAQ-SF total score

1320.00 (66.00-11016.00)

Much lower
Somewhat lower
About the same
Somewhat higher
Much higher

38 (20.5)
Moderate physical activity level 108 (58.4)
High physical activity level 39 (21.1)
Perceived change in physical activity level compared to the pre-COVID-19 period
Much less
Somewhat less 15030 ((258%61))
About the same 17 (9.2)
Somewhat more 11 (5.9)
Much more 4 (2.2)
Grit
Grit-S score 2.50 (1.00-4.38)

Perceived change in grit compared to the pre-COVID-19 period

57 (30.8)
71 (38.4)
34 (18.4)
19 (10.3)
4(2.1)

Academic performance
GPA (0-100 points)

83.43 (52.83-94.27)

Coronaphobia
The Fear of COVID-19 Scale

17.00 (7.00-31.00)

IPAQ-SF: The International Physical Activity Questionnaire-Short Form, Grit-S: The Short Grit Scale, GPA: Grade point average.
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Table 3 The relationship between academic performance, coronaphobia, grit, and physical activity level

rho p
GPA - The Fear of COVID-19 Scale 0.407 <0.001*
GPA - Grit-S -0.318 <0.001*
GPA - IPAQ-SF 0.056 0.446

rho: Spearman correlation coefficient, GPA: Grade point average, Grit-S: The Short Grit Scale,
IPAQ-SF: The International Physical Activity Questionnaire-Short Form, *p<0.05.

Table 4

The effect of physical activity levels on academic performance and grit during the COVID-19

pandemic
Low physical activity Moderate physical activity High physical activity
Variables level (n=38) level (n=108) level (n=39) p
Median (Min-Max) Median (Min-Max) Median (Min-Max)
GPA 83.43 (62.89-93.18) 83.43 (52.83-93.23) 83.43 (56.95-94.27) 0.748
Grit-S 2.56 (1.25-4.25) 2.50 (1.00-4.38) 2.37 (1.38-3.75) 0.549

GPA: Grade point average, Grit-S: The Short Grit Scale.

Discussion

The study presented a remarkable decrease in
the perceived physical activity and perseverance
levels by the majority of the physiotherapy students
who received online learning during the COVID-19
pandemic compared to the pre-pandemic period.
Academic performance and perseverance did not
differ between the students with low, medium, and
high physical activity levels. Interestingly enough,
this study has found unexpected results that higher
academic performance may be related to higher
coronaphobia and lower perseverance levels.

In a study, it was determined that the physical activity
level of university students decreased in the period
of restrictions compared to the “unfreezing” period
(21). In another study, it was found that approximately
60% of the students in health-related departments in
Croatia, had insufficient physical activity levels during
the second partial closure period of the pandemic (22).
Moreover, it was stated that university students who
had higher quality of life had lower burnout scores,
better perception of online learning, and higher
frequency of physical activity (23). Topcu-Glichan
et al. (14) reported that most of the physiotherapy
students had low physical activity levels during the
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distance education period. In our study, more than half
of the students stated that the level of physical activity
they perceived decreased compared to the pre-
pandemic period. It is not surprising that we achieved
this result within the scope of the precautions taken
during the pandemic period. However, unlike their
results, more than half of the students (58.4%) are
at the level of moderate physical activity. Although
students perceived a decrease in their physical
activity level, they were not inactive during the online
learning period according to the IPAQ-SF assessment
(14). This result suggests that the physiotherapy
students in the current study may have a higher level
of physical activity in their routine life, except during
the pandemic period.

Although distance education offers an alternative way
for the continuity of education and training activities
in the pandemic period, it minimizes the contact
between students and academicians, as well as
many students cannot access online education due to
economic problems, technical struggles, and lack of
tools/equipment (24). In another study, it was shown
that the COVID-19 lockdown affected participants
to varying degrees academic performance of most
participants including veterinary medical students
and researchers at 96.7%. Although the distance



education process offers students the opportunity
to study on their own, it is thought that the practical
lessons make online learning difficult (24). The study
conducted in Korea reported that medical school
students continuing their educational activities online
during the pandemic period led to a decrease in their
academic performance (25). On the contrary, a study
conducted in Nigeria revealed that online learning
platforms positively affect the academic success
of students in practical-related courses (26). In a
retrospective case-control study conducted in Italy
aimed to compare the students’ performances as
evaluated with an oral exam and satisfaction shown
in an online course to a control group of students who
underwent the same course delivered face-to-face
teaching in the previous five years. While there was no
difference between the groups in terms of participants'
course satisfaction, it was determined that the course
performance of students who took the online course
was higher (27). It was shown that many factors such
as anxiety, social problems, and internet connection
negatively affected the motivation of students and
academics in different Turkish universities during the
pandemic (28).

One of the factors that affects success and
performance is perseverance (29). Social support
was emphasized as the key point of perseverance
in nursing students during the COVID-19 pandemic
(30). In a study examining the relationship between
perseverance and lifestyle behaviors during the
first quarantine in the pandemic, it was reported
that individuals with more perseverance are more
physically active and spend less sedentary time (31).
In our study, more than 65% of students reported
a decrease in perseverance perception during the
pandemic compared to the pre-pandemic period. We
think that the uncertainty of the pandemic process
supports this result. In addition, a negative relationship
was found between perseverance and GPA. During
the pandemic process, the academic performance
of students is frequently evaluated with assignments
or online written exams. However, monitoring
whether the students perform this evaluation process
authentically and fully with their own knowledge is
very difficult. For example, although the GPA of the
students may be high, it might not be a true reflection
of their genuine academic performance.

The exaggerated response to the spread of
COVID-19 and the state of fear in the populace
may be more harmful than the disease itself (32).
In a study conducted with undergraduate students
living in regions where the epidemic was intense in
the United States, it was determined that students
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had fears related to both viral transmission and
social isolation (33). In a study including students
enrolled in any university's online course, it was
found that the severity of depression and anxiety
symptoms, which are common during the COVID-19
pandemic, had a significant effect on perceptions
of students’ academic performance (34). Another
study revealed that physically inactive individuals
have more coronaphobia than active individuals
(35). In our study, a positive relationship was found
between coronaphobia and academic performance.
The loading stress that occurs during the pandemic
may show differently between individuals. Although
stress has negative effects, it also makes us think
that increased stress with fear of COVID-19 may
positively affect academic performance, by leading to
a person's ability to eliminate stress and use better
stress management skills. Surprisingly, no differences
were found between groups with low, moderate, and
high physical activity levels in terms of academic
performance and perseverance in the current study.
The majority of the students participating in our study
stated that there was a decrease in the perceived level
of physical activity compared to the pre-pandemic
period. However, when physical activity level was
classified according to the weekly MET value in the
IPAQ-SF, it was determined that only 20.5% of the
students were at low physical activity levels and the
majority of them still have moderate and high physical
activity levels. This may be one reason why there
were any differences in academic performance and
perseverance between different physical activity
groups. Moreover, it is thought that the inhomogeneity
in the number of students and genders in the analyzed
group distribution, may have affected the results.

To the best of our knowledge, this is the first study
to evaluate the impact of COVID-19 pandemic
on academic performance, perseverance, and
coronaphobia in physiotherapy students. However,
there are some limitations in the current study. First
and foremost, our results may not fully reflect the
changes, as pre-pandemic data of students is not
available for the variables we assessed. Secondly,
the data of the current study is based on a single
university. These results may not applicable to other
universities. Lastly, self-report questionnaires were
used that raises the possibility of response bias. In
the future, there is a need for comprehensive studies
in which many universities are included, with gender
homogeneous participation with larger samples.

According to our results, physiotherapy students

receiving online learning perceived a decrease
in their physical activity and perseverance levels
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during the COVID-19 pandemic period compared
to the traditional face-to-face learning period. In this
context, we think that if students are faced with a
similar process, the level of physical activity, which
is known to be important for mental health, may
be maintained with aerobic exercises performed
outdoors and various basic exercises carried out at
home. In order to increase students' perseverance
levels in a process like COVID-19, family support
and professional support, including school counseling
services or psychological support may be used. In
addition, this study found interesting results that
contradict our second hypothesis. According to these
results, increased coronaphobia and decreased
perseverance may be associated with higher
academic performance. This result may be related to
the inadequate quality of online assessment methods,
lack of information technologies, the uncontrollability
of online examinations, and increased likelihood of
cheating. Universities and lecturers quickly adapted
the contents of face-to-face examination methods to
online modalities, without specific instructional and
technical design based on e-learning. If online courses
in physiotherapy education will be implemented in the
future, universities will need specialized and more
controlled online examinations system enhance the
quality of online tests and to evaluate the academic
performance of student more objectively.

Although after a long school break has returned to
face-to-face education, it should not be forgotten that
a process similar to the COVID-19 pandemic may
occur suddenly. Therefore, it is very important always
to be prepared for situations that are not fully known
what the process will bring. In accordance with our
results, we think that by making the necessary plans
regarding the online learning process in advance,
the academic performance of the students may be
improved. Although the level of physical activity was
not found to be associated with perseverance and
academic performance in this study, considering the
perceived low level of physical activity, strategies
that may increase physical activity levels during
online learning may also positively affect academic
achievement. Moreover, raising awareness of
physiotherapy students regarding increasing their
physical activity, who will work to increase the physical
activity level of society, may significantly contribute to
both their current academic and future professional
performances.
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Oz

Amag

Ruhsal hastaliklar dinya ¢apinda 6nemli bir halk sag-
d1 sorunudur. Bu arastirmada Universite 6grencileri-
nin ruhsal hastaliklara yonelik tutumlarini belirlemek
ve bunun empati ile iliskisini incelemek amagclanmak-
tadir.

Gerec¢ Yontem

Turkiye'de Eylul 2022 ile Nisan 2023 tarihleri arasin-
da cevirimici anket araciligiyla kesitsel bir ¢alisma
gergeklestirildi. 2022-2023 egitim 6gretim yilinda Uni-
versiteye devam eden 666 Universite 6grencisi Sos-
yodemografik Veri Formu, Ruhsal Hastaliklara Y&ne-
lik inanglar Olgegi ve Empati Olgegini iceren anketi
tamamladilar. Katilimcilarin ruhsal hastaliklar ile ilgili
ders alip almadiklari ve kendilerinde bir ruhsal hasta-
lik oldugunda bunu biriyle paylasip paylasmayacakla-
ri sorgulandi.

Bulgular
Cinsiyete gore kadinlarin Empati Olgegi ortanca pu-
ani erkeklere gore istatiksel dizeyde anlamli olarak

daha yuksek saptandi (sirasiyla p=0,085, p=<0,001).
Ogrencilerin 6grenim gordiugu boélime gére Ruhsal
Hastaliga Yonelik inanclar Olcegi ve Empati Olcedi
toplam puanlarinin farklihk gostermedigi belirlendi
(sirasiyla p=0,097, p=0,150). Tip fakilltesi 6grencile-
ri arasinda psikiyatri staji almayan 6gdrencilerin stajl
alanlara goére Ruhsal Hastaliga Yoénelik inanclar Ol-
cegi toplam puani istatistiksel olarak anlamli diizeyde
yiiksekti (p=0,025). Ruhsal Hastaliga Yénelik inanc-
lar Olcegi toplam puani ile Empati Olgedi puani ara-
sinda negatif yénde disik duzeyde anlamli bir kore-
lasyon bulundu (rho=-0,097; p=0,012).

Sonug

Universite 6grencilerinin ruhsal hastaliklara karsi tu-
tumlar egitim yili ve ruhsal hastaliklara yoénelik ders
alma durumlarina goére farklilik géstermektedir. Ruh-
sal hastaliklara yonelik egitim oturumlarinin planlan-
masi tutumlari olumlu yonde degistirebilir gérinmek-
tedir.

Anahtar Kelimeler: Damgalanma, Empati, Ruhsal
hastaliklara yonelik tutumlar
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Abstract

Objective

Mental illnesses are a significant public health
problem worldwide. This study aims to determine
university students' attitudes toward mental illnesses
and examine their relationship with empathy.

Material and Method

A cross-sectional study was conducted in Turkey
between September 2022 and April 2023 through
an online survey. In the 2022-2023 academic year,
six hundred sixty-six university students completed
the questionnaire, including the Sociodemographic
Data Form, Beliefs Towards Mental lllness Scale,
and Empathy Scale. It was questioned whether the
participants had taken a course on mental illness and
whether they would share it with someone if they had
a mental illness.

Results
According to gender, the median Empathy Scale

Giris

Dunya Saglk o¢rgiti zihinsel hastaliklarin ve mad-
de kullanim bozukluklarinin 6limcil olmayan has-
talik yikindn %30’unu olusturdugunu bildirmektedir
(1). Tarkiye'de ruhsal hastaliklar hastalik yukintn
%?19’unu olusturmaktadir (2). Ruhsal hastaliklarin her
yas grubunda ortaya ¢ikmakta, bireyi, aileyi ve toplu-
mu olumsuz etkilemektedir. Ruh sagli§i sorunu olan
kisilere yonelik olumsuz inanclar, onlari damgalayici,
ayrimcl, tutum ve davraniglara yol agmaktadir (3).

Ruhsal hastaliklarda damgalama sorunlarin ifadesini
ve yardim aramay! engelleyen kdlttrel bir sorun ola-
rak gorulmektedir (4). Damgalamanin ruhsal hasta-
liklarda tedaviyi strdirme ve hastanin bir hekim ta-
rafindan takip edilmesinde gugliiklere neden oldugu
kabul edilmektedir (5-7). Arastirmalar, damgalanma-
nin bireylerin sosyal iligkilerini ve kendileri hakkindaki
algilarini da etkiledigini dogrulamaktadir (8). Gortilme
sikhginin giderek artmasi nedeniyle ruhsal hastali-
g1 olan bireylere yonelik tutumlari anlasiimasi ve bu
tutumlarin farkh degiskenler ile iliskinin incelenmesi
Oonem tasimaktadir (9).

Empati kavrami ruhsal hastaliklara ydnelik inanclar-
la iliskili bir degisken olarak ele alinmaktadir. Em-
pati becerileri iyi olan bireylerin karsilarindaki kisinin
duygularini kolayca hissedebildikleri, problem ¢6zme
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score of females was statistically significantly higher
than that of males (p=0.085, p=<0.001, respectively).
The Beliefs about Mental lliness Scale and Empathy
Scale scores did not differ according to the department
of study (p=0,097, p=0,150, respectively). Among the
medical faculty students, the Beliefs Towards Mental
lliness Scale score was statistically significantly higher
in students who did not take a psychiatry internship
than in those who did (p=0.025). There was a low
significant negative correlation between the total
score of the Beliefs about Mental lliness Scale and
the Empathy Scale score (rho=-0,097; p=0,012).

Conclusion

University students' attitudes towards mental ilinesses
differed according to the year of education and the
status of taking courses on mental illnesses. It seems
that planning training sessions on mental illnesses
may positively change attitudes.

Keywords: Attitudes Toward Mental lliness, Empathy,
Stigma

becerilerini etkin olarak kullanabildikleri, toplumsal
duyarhliklarini - artirabildikleri, olaylara 6n vyargisiz
yaklasabildikleri, baskalarina yardim etmeye istekli
olduklari ve kisilerarasi iliskilerde daha ilimli olduklari
belirtiimektedir (10). Calismalarin gézden gecirilmesi
empatinin damgalamanin potansiyel bir yordayicisi
olabilecegini de dustundirmektedir (11). Ruhsal has-
taliklara yénelik damgalamanin varhgi, tiniversite po-
pilasyonunda, daha spesifik olarak da saglik bilimleri
ile ilgili calismalarda da belgelenmistir (12-14). Ozel-
likle Universite 6grencilerinin ruhsal hastaliklara iliskin
inanclarini anlamak, toplumun gelecegini sekillendire-
cegi icin dikkate degerdir. Bu arastirmada Universite
ogrencilerinin ruhsal hastaliklara yonelik tutumlarini
belirlemek ve bunun empati ile iligkisini arastirmak
amaclanmistir.

Gerec ve Yontem

Calisma Tasarimi

2022-2023 Egitim Ogretim yili devam ederken
14.09.2022 ile 21.04.2023 tarihleri arasinda online
anket yoluyla kesitsel bir calisma yapiimistir. Arastir-
maya Turkiye'de cesitli yerlerdeki farkli tniversiteler-
de okuyan ve calismaya katilmayi kabul eden toplam
666 Universite ogrencisi katilmistir. Katilimcilardan
yaklasik 10 dakika suren Google Forms ¢evrimici plat-
formu araciliiyla iletilen anketin ic asamasini dol-
durmalari istendi. ilk asamada genel demografik bilgi-



ler, egitim bilgileri ve kendileri ya da ailelerinde kronik
hastalik varhigi hakkinda bilgiler toplayan maddeler
vardi. Diger bolumlerde sirasiyla gecerlik ve glivenir-
lik calismalari yapilmis olan Empati Olcegi (EO) ve
Ruhsal Hastaliklara Yonelik inanclar Olgegi (RHYIO)
yer almaktaydi. Her soruyu yanitlamadan baska bir
soruya ge¢mek mimkin olmadigindan, arastirmaya
dahil edilen 666 Universite 6grencisi anketi tamamla-
yarak analize tabi tutulmustur. Anket tamamlandiktan
sonra baglantinin stresi doldu ve béylece katilimcilar
anketi yalnizca bir kez doldurabildiler. Anket isimsiz
ve gizliydi. Anketi doldurma daveti WhatsApp dgrenci
gruplari, sosyal aglar ve e-posta yoluyla gonderildi.
Arastirmada Kartopu ornekleme teknigi kullaniimis-
tir. Katihmcilardan anketi miimkin oldugu kadar ¢ok
kisiye iletmeleri istendi. Ankete baslamadan o©nce,
her katimcidan ¢alismanin amacini gézden gegir-
mesi ve ardindan bilgilendirilmis onam vermesi isten-
di. Katilimcilara arastirmaya katilimlarinin tamamen
gonulli oldugu bilgisi verildi. Katihmcilar ¢alismaya
katihmlarindan dolayi herhangi bir tcret almamislar-
dir. Calisma Helsinki Deklarasyonuna gore yapiimis
ve Sileyman Demirel Universitesi Tip Fakiiltesi Kli-
nik Arastirmalar Etik Kurulu tarafindan onaylanmistir
(26.08.2022 tarih ve 17/230 sayih karari).

Dahil Etme ve Hari¢c Tutma Olciitleri

Arastirmaya alinma kriterleri, 2022-2023 egitim 6gre-
tim yilinda Turkiye'de bir Universitede okuyor olmak,
18 yasindan buytk olmak, arastirmaya katilmay ka-
bul etmek ve onam formunu imzalamak olarak be-
lirlendi. Universite 6grencisi olmayan, arastirmaya
katilim onami vermeyen ve anket sorularini usuliine
uygun doldurmayanlar ¢calisma disi birakildi.

Veri Toplama Araclari

Genel ve sosyodemografik bilgiler

Katihmcilar, ailelerine ya da kendilerinde kronik bir
hastaliklari olup olmadigi, ge¢cmiste veya su anda
teshis edilmis bir ruh saghgi sorunlari olup olmadigi
veya su anda tedavi gorip gormedikleri gibi sorulari
yanitladi. Bir ruhsal hastalik tanisi alsalar bunu biriyle
paylasip paylasmayacaklari sorgulandi. Egitim bilgi-
leri ve tip fakiltesi 6grencisi iseler psikiyatri staji alip
almadiklar soruldu. Yas kendi bildirdikleri sekli ile ve
cinsiyet 'erkek’, 'kadin' ve 'diger' olarak kaydedildi.
Hangi Universitede okuduklari ve sehir bilgisi 'blylk
sehir' ve 'buyuk sehir degil' olarak gruplara ayrildi.

Ruhsal hastalia yénelik inanclarin degerlendirilmesi
Calismamizda farkli kiltirlerde ruhsal hastaliga sa-
hip bireylere karsi olumlu ve olumsuz inanclari belirle-
mek icin gelistiriimis bir kendi kendini degerlendirme
olcedi olan RHYIO kullaniimistir. Olgek 21 maddeden
olusmus, altili likert tipi bir 6lcektir. Her bir madde 0-5

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

arasinda puanlanmaktadir. Olgcegin Tehlikelilik, Zayif
Sosyal ve Kisilerarasi Beceri ve Caresizlik olarak ¢
alt boyutu vardir. Olcekten toplamda en yiiksek 105
puan alinabilmekteyken, alinabilecek en disik puan
0'dir. Olgek ruhsal hastalia yonelik olumsuz inang-
lari iceren ifadelerden olusmaktadir. Alt boyutlardan
ve toplamda alinan yiiksek puanlar olumsuz inanclari
ifade etmektedir (15). Turkce gecerlilik ve givenirlik
calismasi yapilmistir. Olgegin Cronbach alpha katsa-
yisi 0.82 olup, alt boyut Cronbach alpha degerleri ise
0.69-0.80 arasindadir. Olgek ve alt dlcekler kabul edi-
lebilir dizeyde i¢ tutarlihk gdstermistir (16).

Empatik Becerinin Degerlendirilmesi

Empati 6lcegi Empatizasyon Sistemizasyon teorisi
kapsaminda gelistirilmistir (17). Turkce gegerlilik ve
guvenirlik calismasi yapilmis, i¢ tutarlihigr 0,84 olarak
saptanmistir (18). Empatiyi 6lgmeye yonelik 40 ve
¢eldirici 20 maddeden olusmaktadir. Sorularin yanit-
lari iki ucunda “kesinlikle katiliyorum” ve “kesinlikle
katilmiyorum” ifadeleri olacak sekilde 4 secenekten
olusmaktadir. Puanlamada sadece empatiyi deger-
lendiren 40 soru dikkate alinmaktadir. Bu sorulara
verilen yanitlar icinde en empatik yanita 2, ikinci em-
patik yanita 1 ve en az empatik 2 yanita O puan verilir.
Toplamda 6lgekten alinabilen en yiksek puan 80'dir.
Bazi sorular ters puanlanmaktadir. Yanitlarin bazila-
rinda ‘kesinlikle katilliyorum’ bazilarindaysa ‘kesinlik-
le katilmiyorum’ empatik bir yaniti ifade etmektedir.
Calismamizda 6l¢egin 40 empati sorusundan faktor
analizi ydntemiyle secilen 22 maddeden olusan kisa
formu kullaniimistir (19).

istatistiksel Analiz

Veri analizi SPSS 24.0 (Statistical Package for the So-
cial Sciences, Version 24.0) programi ile yapildi. Ta-
nimlayici bulgular, kategorik degiskenler icin sayi ve
ylzde dagilimlari, siirekli degiskenler igin ortalamazs-
tandart sapma, ortanca, minimum deger, maksimum
degerle gosterildi. Strekli degiskenlerin normal dagi-
lima uygunlugu Kolmogorov-Smirnov testi ile deger-
lendirildi. Normal dagihm saglanmadigindan istatistik
analizlerde non-parametrik testlerden Mann-Whitney
U testi ve Kruskal-Wallis testinden yararlanildi. Olcek-
lerin ve alt dlgeklerin birbiriyle iliskisi Spearman ko-
relasyon testi kullanilarak incelendi. Degiskenler ara-
sindaki korelasyonun derecesi, Spearman korelasyon
katsayisi (rho) ile dlgildi. Korelasyonun derecesi igin
rho degerinin; 0,05-0,30 araligi disuk veya 6nemsiz
korelasyon, 0,30-0,40 araligi dusuk orta derecede ko-
relasyon, 0,40-0,60 araligi orta derecede korelasyon,
0,60-0,70 aral@i iyi derecede korelasyon, 0,70-0,75
araligi cok iyi derecede korelasyon, 0,75-1,00 araligi
mikemmel korelasyon olarak tanimlandi (20).
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Bulgular

Arastirma grubunun sosyodemografik ve tanimla-
yici 6zellikleri Tablo 1'de gdérulmektedir. Arastirma
grubunu yas ortanca degeri 21 (min=18-max=52)
olarak saptandi. Cinsiyete gtre dagiliminda arastir-
ma grubunun %68.3'l (n=455) kadindi. Ogrencilerin
o6grenim gordukleri Universitelerin %19.7'si (n=131)

Ruhsal Hastaliklara Kargi Tutum ve Empati

blyuksehirde yer almakta olup %68.9'u (n=459) Ak-
deniz Bdlgesi'ndeydi. Arastirma grubunun %46.8'ini
(n=312) olusturan tip fakultesi égrencilerinin %79.5'i
(n=284) henuiz psikiyatri stajini yapmamisti.

Arastirma grubunun %75.4'G (n=502) ruhsal agidan
bir hastaligi olmasi durumunda bunu bir baska kisiy-
le paylasabilecegini ifade etti. Katihmcilarin %23.4'0

Tablo 1 Arastirma grubunun sosyodemografik ve tanimlayici 6zellikleri

Ozellik (n) n (%)
Yas (n:666) Median (min-max) 21 (18-52)
Lo . Kadin 455 (68.3)
Cinsiyet (n:666) Erkek 211 (31.7)
T . . Buyuksehir degil 535 (80.3)
Okulunun biiyiuksehirde bulunma durumu (n:666) Biiyuksehir 131 (19.7)
Karadeniz Bolgesi 96 (14.4)

Marmara Bolgesi 30 (4.5)

Glneydogu Anadolu Bolgesi 7(1.1)

Okulunun bulundugu boélge (n:666) Dogu Anadolu Bolgesi 1(0.2)

ic Anadolu Bolgesi 66 (9.9)

Ege Bolgesi 7(1.1)
Akdeniz Bolgesi 459 (68.9)
Tip Fakdltesi 312 (46.8)
Bo6lim (n:666) Tip disindaki saglikla ilgili fakulteler 144 (21.6)
Diger faklteler 210 (31.5)
Tip Fakiiltesi 6grencilerinin psikiyatri staji alma Hayir, almadim 248 (79.5)
durumu (n:312) Evet, aldim 64 (20.5)

Hazirlik 2 (0.3)
1. Sinif 157 (23.6)
. 2. Sinif 147 (22.1)
8‘52&;’)9“ AL 3. sinif 114 (17.1)
’ 4. Sinif 133 (20.0)
5. Sinif 74 (11.1)

6. Sinif 39 (5.9)
Bir ruhsal hastaligi olsaydi bunu biriyle Hayir 164 (24.6)
paylasma durumu (n:666) Evet 502 (75.4)
Ailede psikiyatrik hastaligi olan kisi varligi Hayir, yok 510 (76.6)
(n:666) Evet, var 156 (23.4)
Kendisine psikiyatrik bir hastalik tanisi konma Hayir, konmadi 531 (79.7)
durumu (n:666) Evet, kondu 135 (20.3)

L . R . Hayir, gérmuayorum 60 (9.0)

Halen psikiyatrik tedavi gérme durumu (n:135) Evet, gorilyorum 75 (11.3)
. L Hayir, yok 405 (60.8)
Ailede ek hastalik varligi (n:666) Eveata 261 (39.2)
. . N Hayir, yok 585 (87.8)
Kendisinde ek hastalik varligi (n:666) . 81 (12.2)
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Tablo 2 Arastirma grubunun ruhsal hastaliklara yonelik inan¢ ve empati 6lgedi puanlari

Median
n -
(min-max)
Tehlikelilik Alt Olgegi 666 14 (0-25)
Ruhsal Hastaliga Yonelik ZayIf Sosyal ve Kisilerarasi Beceri Alt Olcegi 666 19 (0-50)
Inanclar Olcegi - -
Caresizlik Alt Olcegi 666 13 (0-30)
Toplam 666 46 (6-105)
Empati Olcegi 666 24 (1-44)

(n=156) ailesine, %20.3'0 (n=135) ise kendisine en az
bir psikiyatrik hastalik tanisi kondugunu belirtti. (Tab-
lo 1). Ogrencilerin tani aldigini ifade ettigi psikiyatrik
hastaliklarin dagihminda en sik sirasiyla anksiyete
bozukluklari (%62.9), depresyon (%31.2) ve dikkat
eksikligi ve hiperaktivite bozuklugu (%3.4) saptandi.
Arastirma grubunun ailesinde bulundugu ifade edilen
psikiyatrik hastaliklarin %45.5'ini anksiyete bozukluk-
lari ve %31’ini depresyon olusturdu. Ruhsal hasta-
liklar disinda kronik hastaliklar acisindan arastirma
grubunun %12.2'sinde (n=81) ek hastalik bulunurken,
ailelerinde ise bu oran %39.2 (n=261) olarak saptandi.
Ogrencilerin verdigi yanitlar degerlendirildiginde diya-
bet (%12.1) ve astim (%12.1) kendilerinde bulundu-
gunu belirttikleri en sik hastaliklar oldu. Ailelerinde bu-
lunan ek hastaliklarin %38.7’sini diyabet, %31.9'unu
hipertansiyon, %5.5'ini KOAH olusturdu. Ogrencilerin
ailesinde bulundugunu ifade ettigi hastaliklarin %2.5'i
ise kanser olarak saptandi.

Arastirma grubunun Ruhsal Hastalia Yonelik inang-
lar Olgegdi'nin alt 6lgekleri degerlendirildiginde Tehlike-
lilik Alt Olgegi ortanca puani 14 (min=0-max=25), Zayif
Sosyal ve Kisilerarasi Beceri Alt Olgegi ortanca puani
19 (min=0-max=50) ve Caresizlik Alt Olgedi ortanca
puani 13 (min=0-max=30) olarak saptandi. Ruhsal
Hastalia Yonelik inanglar Olgegi-Toplam ortanca
puani 46 (min=6-max=105) iken Empati Olcegi-Kisa
form ortanca puani 24 (min=1-max=44) idi (Tablo 2).

Arastirma grubunun sosyodemografik ve tanimlayici
ozellikleri ile Ruhsal Hastalija Yonelik inanclar Olgegi
puani ve Empati Olgegi puani arasindaki iliskiyi gos-
teren bulgular Tablo 3'te belirtilmistir. Cinsiyete goére
Ruhsal Hastaliga Yoénelik inanclar Olgegi toplam pu-
ani farklilik gostermezken, kadinlarin Empati Olgegi
ortanca puani erkeklere gore istatiksel diizeyde an-
lamli olarak daha yuksek saptandi (sirasiyla p=0,085,
p=<0,001). Bilylksehirde 6grenim goren dgrencilerin
Ruhsal Hastaliga Yonelik inanglar Olgegi alt 6lgek-

leri ve toplam puani anlamli olarak daha dusuk sap-
tanmis olup (sirasiyla p=<0,001, p=0,001, p=0,047,
p=0,001), Empati Olgegi puaninda farklilik bulunma-
di (p=0,337). Ogrencilerin 6grenim gordigii bolime
gore Ruhsal Hastaliga Yonelik inanclar Olgegdi ve Em-
pati Olgegi toplam puanlarinin farklilik gostermedigi
belirlendi (sirasiyla p=0,097, p=0,150). Tip fakultesi
ogrencileri psikiyatri stajini alma durumuna gore de-
gerlendirildiginde psikiyatri staji almayan 6grencilerin
staji alanlara gére Ruhsal Hastalija Yo6nelik inanclar
Olgegi toplam puani istatistiksel olarak anlamh di-
zeyde yiksek iken Empati Olgegi toplam puan fark-
lllik gOstermedi (sirasiyla p=0,025, p=0,286). Tip fa-
kiltesi 6grencileri siniflarina gore degerlendirildiginde
ise psikiyatri stajinin yer almadigi ilk 3 dénemdeki
ogrencilerin benzer sekilde Ruhsal Hastaliga Yonelik
inanclar Olgegi toplam puani anlamli olarak yiiksek
diizeyde olup Empati Olcegi toplam puaninda farkllk
saptanmadi (siraslyla p=0,006, p=0,810). Ruhsal bir
hastaligi olmasi halinde bu durumu biriyle paylasaca-
gini ifade edenlerin Ruhsal Hastaliga Yo6nelik inang-
lar Olcegi toplam puani anlamli olarak daha dusiik
iken Empati Olgegi toplam puani anlamli olarak daha
yiksekti (p=<0,001, p=<0,001). Kendisinde psikiyat-
rik hastalik tanisi olan 6grencilerde Ruhsal Hastaliga
Yonelik inanglar Olgegdi toplam puani anlamli olarak
daha dusuk saptanirken (p=<0,001); halen kendisinin
psikiyatrik tedavi gérme durumu ile ailesinde psikiyat-
rik hastaligi olan kisi varligi her iki 6lgek toplam puani
Uzerine etkisi olmadigi goruldi. Kendisinde ve aile-
sinde ek hastalik varligi her iki dlcek puanlari izerin-
de anlamli farklihk olusturmadi (Tablo 3).

Ruhsal Hastalija Yonelik inanglar Olgeginin alt 6l-
¢ek puanlarinin birbiriyle iliskisi Tablo 4’'te gdsterilmis
olup Tehlikelilik Alt Olgedi puani ile Zayif Sosyal ve
Kisilerarasi Beceri Alt Olgedi puani arasinda pozitif
yonde iyi derecede anlamli bir korelasyon saptandi
(rho=0,649; p=<0,001). Tehlikelilik Alt Olcegi pua-
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Tablo 3

Ruhsal Hastaliklara Kargi Tutum ve Empati

Arastirma grubunun sosyodemografik ve tanimlayici 6zellikleri ile Ruhsal Hastaliga Yonelik
inanclar Olcedi ve Empati Olcegi puanlari arasindaki iligki

Ruhsal Hastaliga Yénelik inanglar Olgegi Empati Olcegi
Zayif Sosyal ve -
Tehlikelilik Alt Olcegi Kisilerarasi Beceri Carg?'z:vki Alt Toplam Toplam
Alt Olgedi ce9
- Median Mec!lan Med_lan Median Median
Ozellikler (n) . p (min- p (min- p . P . p
(min-max) (min-max) (min-max)
max) max)
o Kadin (n:455) | 14 (0-25) 18 (0-50) 13 (0-30) 45 (6-105) 25 (5-44)
Csivet Erkek (n:211) | 15 (0-25) | 29%0 | 20(147) | ©076 | 14(030) | O34 | ag(6-102) | O08% | 20 (1.42) | <0001
Okulunun Buyuksehir
biyiiksehirde | degil (n:535) | 15 (0-25) 19 (0-50) 13 (0-30) 48 (6-105) 24 (1-44)
bulunma Buyiksehir | 13 (0-25) | ~0001 | 17147y | 9001 | 15 030) | 90 | 41(7102) | %001 | 2384z | O3
durumu (n:131)
Tip Fakultesi
(n:312)
Tip disindaki
saglikla ilgili 14 (0-25) 19 (1-50) 13 (0-30) 44 (6-105) 24 (1-44)
B6lim fakiilteler 14 (1-25) | 0,205* | 20 (3-47) | 0,048* | 13 (1-29) | 0,401* | 46 (6-98) | 0,097* | 24 (6-44) | 0,150*
(n:144) 15 (2-25) 19 (0-50) 13 (1-30) 48 (12-100) 24 (5-42)
Diger
fakulteler
(n:210)
. . Hayir,
Tip Fakiltesi
- P almadim 19 (1-50)
oégrencilerinin . 14 (0-25) B 13 (0-30) 46 (6-105) 23 (1-43)
psikiyatri staji 2y 13 (0-25) Yors || 226 (E 0,039 ) 35 (1-30) 0120 | 59 (7-101) G025 25 (8-44) 0288
Evet, aldim 46)
alma durumu .
(n:64)
ik 3 dénem
. (n:159) 15 (4-25) 20 (1-50) 13 (1-30) 48 (10-105) 23 (1-42)
Okudugu sinif | o3 donem | 13 (0-25) | %001 | 17 (1a6) | 9999 | 12(0-30) | 0310 | 41 (6101) | ©008 | 24(gaq) | 0810
(n:153)
Bir ruhsal
hastaligi
olsaydi Hayir (n:164) | 15 (1-25) 21 (3-50) 15 (1-30) 51 (6-105) 21 (1-42)
bunu biriyle | Evet (n:502) | 14 (0-25) | %099 | 15 (0-a7) | <%9 | 13(0:30) | %091 | 44 (6-101) | 0001 | 25544y | <0001
paylasma
durumu
Ailede Hayir, yok 48 (6-105)
psikiyatrik (n:510) 15 (0-25) 20 (0-50) 13 (0-30) ) 24 (1-44)
hastaligi olan | Evet, var 13 (1-25) G000 17 (1-47) SU.00% 14 (0-30) o 421'31()6 By 24 (5-43) OE08
kisi varligi (n:156)
Kendisine Hayir,
psikiyatrik konmadi
; ) 15 (0-25) 20 (0-50) 13 (0-30) 48 (6-105) 24 (1-44)
bir hastalik (n:531) 11 (025) | <001 | D317y | <0001 | 15055 | 0552 | 57 (g aor) | SO00L | oo a | 0127
tanisi konma Evet, kondu
durumu (n:135)
Hayir,
Halen goérmiyorum 38.5 (13-
psikiyatrik (n:60) 13 (5-24) 15 (2-47) 13 (3-27) : 24 (5-40)
tedavi grme | Evet, 10(0-25) | 9008 | 15 (146) | %032 | 13(0.30) | O908 . (%‘_3101) 0102 | o5 (643 | 078
durumu gorilyorum
(n:75)
Hayir, yok
Ailede ek (n:405) 14 (0-25) 19 (1-50) 13 (0-30) 46 (6-105) 24 (1-44)
hastalik varligi | Evet, var 14(0-25) | 9% | 19046 | 98T | 14(230) | 9343 | 46 (7-101) | 08?7 | samasy | 0743
(n:261)
- Hayir, yok
Kendisinde
(n:585) 14 (0-25) 19 (0-50) 13 (0-30) 46 (6-105) 24 (1-44)
ek hastalik Evet, var 13(121) | %924 | 1g(139) | 999 | 13(3.28) | 00 | ss(0.79) | 09 | 25(5.43) | 0181
varhgi (n:81)

Mann Whitney U Test, * Kruskal-Wallis Test
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Ruhsal Hastaliga Yonelik inanclar Olgegi ve Empati Olgeginin korelasyonu

Ruhsal Hastahga Yénelik inanglar Olgegi Empati Olgegi
Tehlikelilik Alt | 22Y'f Sosyal Caresizlik Alt
Olgedi ve K|§|Ier§ra3| dicegi Toplam Toplam
Beceri Alt Olcegi
Ozellikler rho p rho p rho p rho p rho p
Yas -0,092* | 0,018 | -0,104** | 0,007 -0,046 0,237 | -0,093* 0,016 0,001 0,976
Tenitkelilik - | 0,649 | <0,001 | 0,489* | <0,001 | 0,790 | <0,001 | -041 | 0,285
Alt Olcegi
Zayif
Ruhsal Sosyal ve
Hastaliga Kigilerarasi - - - - 0,599** | <0,001 | 0,914** | <0,001 | -0,097* 0,012
Yonelik Beceri Alt
inanclar Olcegi
Olcegi -
Garesizlik - - - - - | 0816 | <0,001 | -0,096* | 0,013
Alt Olcegi
Toplam - - - - - - - - -0,097* 0,012

rho: Spearman Korelasyon Katsayisi *Correlation is significant at the 0.05 level (2-tailed).

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

ni ile Caresizlik Alt Olgegi puani arasinda ise pozitif
yonde orta derecede anlamli bir korelasyon vardi
(rh0=0,489; p=<0,001). Zayif Sosyal ve Kisilerarasi
Beceri Alt Olgedi puani ile Caresizlik Alt Olgegdi puani
arasinda pozitif yonde orta derecede anlamli bir kore-
lasyon saptandi (rho=0,599; p=0,001). Ruhsal Hasta-
liga Yonelik inanclar Olgegi toplam puani ile Empati
Olgegi-Kisa form puani arasinda negatif yonde duisiik
diizeyde anlamli bir korelasyon bulundu (rho=-0,097;
p=0,012) (Tablo 4).

Tartisma

Toplumun akil hastalarina iliskin tutum ve inanglari
birgok arastirmanin konusu olmaktadir. Farkli grup-
larin ruhsal bozukluklara iliskin tutumlarinin égrenil-
mesi, psikiyatri hizmetlerinin dogru tasarlanmasina
yardimci olan dikkate deger bulgular saglamaktadir.
Calismamiz sonucunda ruhsal hastaliklara yonelik
olumsuz inanca sahip olan universite 6grencilerinin
empati becerisinin de disik oldugu bulundu. Ruhsal
hastaligi oldugunda bunu biriyle paylasabilecegini ifa-
de edenlerin ruhsal hastaliklara yonelik daha olumlu
tutumlari oldugu gosterildi.

Literaturde cinsiyetin ruhsal hastaliklara yonelik inang-
lar hangi yonde etkiledigine dair veriler celiskilidir.
Cinsiyetin ruhsal hastaliklara iliskin tutumlar tzerinde
bir etkisinin olmadigini bildiren calismalar mevcuttur

(21-23). Benzer sekilde calismamizda da cinsiyet ile
ruhsal hastaliklara yonelik inanglar arasinda anlamli
iliski saptanmadi. Cesitli bolimlerde okuyan 678 Uni-
versite 6grencisinin katildigi bir ¢alismada katilimci-
larin ruhsal hastaliklara kargi olumsuz inanclarinin
dusuk/orta seviyede oldugu goérilmis ve cinsiyet ile
ruhsal hastaliklara yonelik inanglar arasinda anlamli
iliski saptanmamistir (24). Kadinlarin erkeklere gore
daha olumlu inanglara sahip oldugunu gosteren aras-
tirmalar da mevcuttur (25-27). Kadinlarin erkeklere
oranla ruhsal hastaliklara daha az 6ényargi ile yaklas-
tiklari, tedavisi icin daha az garesiz hissettikleri tes-
pit edilmistir (28). Kadinlarin ruhsal hastalija sahip
bireylere karsi daha koruyucu tutum icinde olduklari
saptanmistir (29). Farkh sonuclar katilimcilarin sos-
yokultirel o6zelliklerinden ve egitim dizeylerinden
kaynaklanabilecegini distinmekteyiz.

Calismamizda 6grencilerin okuduklari bolim ile ruh-
sal hastaliklara karg! tutumlari arasinda iliski saptan-
madi ancak tip fakdltesi disi saglik ile ilgili bélimde
okuyan 6grencilerin ruhsal hastaliyi olan bireyler ile
daha kisitli iletisim kurduklari bulundu. Arastirmalar
hemsirelik bolimiinde okuyan 6grencilerin ruhsal
hastaliklara yonelik inanclarinin daha olumlu oldugu-
nu gostermektedir (24, 30-32). Hemsirelik egitiminde
ruhsal hastaligi olan bireylere bakim ve gézlem yap-
ma olanaginin saglanmasi olumsuz inanglari azaltma-
da etkili olmaktadir. Farkli fakilte 6grencilerinin ruhsal
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hastaligi olan bireylere yonelik tutumlari karsilastiril-
digi bir calismada eczacilik fakiltesi 6grencilerinin
tip fakilltesi 6grencilerine gére daha olumsuz tutuma
sahip oldugu, fen bilimleri 6grencilerinin ise diger bo-
[imlere gore daha olumlu tutum sergiledigi bulunmus-
tur (33). Saglik alaninda 6grenim géren ogrenciler ile
diger fakilte 6grencilerinin karsilastinldigi ¢calismalar-
da saglik alaninda 6grenim géren 6grencilerin ruhsal
hastaligi olan bireylere karsi daha anlayish davranma
egiliminde oldugu gosterilmistir (34-36). Ruhsal has-
taliklara yénelik olumsuz tutumlar saglik alaninda egi-
tim goren 6grencilerde oldugunda sadece hasta baki-
mina degil, genel olarak toplumun ruhsal hastaliklara
karsi tutumunu olumsuz etkilemektedir.

Ruhsal hastaliklara yonelik olumsuz algi tutum ve
inanclarin egitim yolu ile azaltilabilecegdi bildiriimekte-
dir. Ruhsal hastaliklar ile ilgili ders almanin inanclar
Uzerinde olumlu etki gosterdigi gosterilmistir (22, 37,
38). Ruhsal hastaligi olan bireylere yaklasim ile ilgili
derslere devam edenlerin bu kisilere yonelik tutum-
larinin olumlu ydnde degistigi gosterilmistir (39). Tip
fakiltesinde okuyan 458 6grenci ile yapilan bir calis-
mada son sinif 6grencilerin ruhsal hastaliklara yone-
lik tutumlarinin daha olumlu oldugu bildirilmistir (40).
Psikiyatri egitiminin tip 6grencilerinin psikiyatri hasta-
larina yonelik tutumlari Gzerindeki etkisini degerlen-
dirmeyi amaclayan baska bir calismada 6grencilerin
egitim yillari arttikca ruhsal hastaliklara yonelik olum-
lu inanglarinin da arttigi gosterilmistir (41). Benzer
sekilde Ulkemizde tip fakiltesi 6grencileri ile yapilan
bir arastirmaya gore dénem alti 6grencilerinin ddnem
bir 6grencilerine gére ruhsal hastaligi olan bireylere
yonelik tutumlarinin daha olumlu oldugu saptanmistir
(42). Ruhsal hastaliklar ile ilgili egitimin ve tedavi yol-
lart oldugunun bilinmesinin, bu kisilerin tehlikeli, uzak
durulmasi gereken kisiler oldugu inancini ve hastalik
tanisi ile ilgili caresizlik inanglarini azalttigr gorilmek-
tedir (43, 44). Tip fakiltesi 6grencileri, mezun olduk-
larinda dolayli ya da dogrudan ruhsal hastahgi olan
bireylerin bakiminda yer alacaklarindan ruhsal bozuk-
luklara yonelik tutum ve farkindaliklarinin bilinmesi
Onem tasimaktadir. Yaptigimiz ¢alismada Tip Fakiil-
tesi 6grencileri arasinda psikiyatri staji almayanlarin
ruhsal hastaliklara yonelik olumsuz inanclara sahip
oldugu ve bu kisiler ile iliskide daha kag¢inmaci dav-
randiklari gortulmektedir. Benzer sekilde tip fakultesi
ilk 3 dénemde okuyan 6grencilerin ruhsal hastalija
sahip bireyler ile ilgili olumsuz inanislarinin oldugu,
bu kisileri tehlikeli gordiikleri ve kisilerarasi iligkilerin-
de kisitlayici davrandiklari; klinik stajlarin basladigi 4.
DoOnem ve sonrasinda ise olumsuz inanaglarinin azal-
digi tespit edilmistir. Psikiyatri stajinin, tip 6grencile-
rinin ruhsal hastaliklara yoénelik tutumlarini etkileyen
onemli bir faktér oldugu gorilmektedir.
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Empati ruhsal hastaligi olan bireye olumlu yaklasima
neden olmakta, sonrasinda ise bu kisilere destek ol-
mak icin bireysel davranissal motivasyonlari etkile-
mektedir (45) Psikiyatri servisinde ¢alisan hemsireler-
de yapilan bir calismada, empati ile ruhsal bozuklugu
olan bireylerle iliskide kisithhgin azaldigi gésterilmistir
(46) Dis hekimligi fakiltesinde okuyan 558 d6grencinin
dahil edildigi bir calisma da klinik stajlarin basladigi
dordincl ve besinci sinif 6grencilerinin empatik be-
cerilerinin daha iyi oldugu tespit edilmistir (47). Yapi-
lan arastirmalarda empati ve sosyal mesafe dizeyi-
nin ruhsal hastaliklara yonelik inanclari etkiledigi ve
empatik beceri eksikliginin ruhsal hastaliklara yénelik
olumsuz inanglari agikladigi tespit edilmistir (48, 49).
536 Universite 6grencisi ile yapilan calismada ruhsal
hastalija yonelik tutumlarin demografik faktorlerden,
6grenim gorilen bolim ve 6grenim yilindan etkilendi-
gi gorulmektedir ve ruhsal hastalia sahip bir yakinin
olmasi olumlu tutumlar ile iliskilendirilmektedir (50).
Calismamizda bir ruhsal hastaligi oldugunda bunu
birisiyle paylasabilecegini ifade edenlerin empati be-
cerisinin yiiksek oldugu ve ruhsal hastaliklara yénelik
olumlu tutum ve anlayis gosterdikleri bulundu. Bir ruh-
sal hastalik tanisi olan dégrencilerin ruhsal hastalikla-
ra yonelik daha olumlu inanglarinin oldugu gosterildi.
Ruhsal hastaliklara karsi olumlu inanclara sahip olan-
larin empati becerisinin de yuksek oldugu tespit edil-
di. Ailesinde psikiyatrik hastalik varligi ve kendisinde/
ailesinde psikiyatri disi ek hastalik varligi ile ruhsal
hastaliklara yonelik inanclar ve empati becerisi ara-
sinda iliski saptanmadi. Her bir 8grencinin buyudigu
cevrede toplumun ruhsal hastaliklara bakisi, kendile-
rinde ruhsal hastalik varligi ve ruh sagligi hizmetlerine
erisim imkanlari ruhsal hastaliklara yonelik tutumlar
ve empati becerisini etkileyebilmektedir.

Sonug¢

Bu ¢alisma, Universite 6grencileri arasinda kadinlarin
empati becerisinin daha yiksek oldugunu gostermek-
tedir. Empati becerisi yuksek olanlarin ve ruhsal has-
talig oldugunda bunu biriyle paylasabilecegini ifade
edenlerin ruhsal hastaliklara yonelik olumlu inangla-
rinin oldugunu ortaya koymaktadir. Ruhsal hastahgi
olan bireyler ile iliskide sorun yasayanlarin, ruhsal
hastaliklar ile ilgili olarak ¢aresiz hissetigi tespit edil-
mistir. Kendisinde bir ruhsal hastaligi olan égrenciler
beklendigi gibi ruhsal hastaliklara yonelik daha anla-
yish ve olumlu tutuma sahip olma egiliminde olmakta-
dir. Egitimi boyunca psikiyatri alaninda ders almayan-
lar ruhsal hastaliklar ile ilgili daha olumsuz inanglara
sahiptir. Benzer sekilde tip fakultesi 6grencileri ara-
sinda hentiz klinik stajlarin baslamadigi ilk 3 dénem-
de ruhsal hastaliklara yonelik olumsuz inanclar fazla
bulunmustur.



Bu calisma, Universite 6grencilerinin ruhsal hastalik-
lara iliskin tutumlarinin ve bunun empatik beceriler ile
iliskisinin anlasiimasina katki saglamistir. Universite
ogrencilerine ruhsal hastaliklar konusunda bilgi ver-
meli ve toplum ruh saghgi ile ilgili egitim programlari
planlanmalidir. Saglik alaninda egitim géren égrenci-
lerin ruhsal hastaligi olan bireylere yonelik inanglari
bilinmeli ve egitimler verilmelidir. Farkh 6gretim yilla-
rindaki tip fakiltesi 6grencilerini karsilastiran sinirh
literatir bulunmaktadir. Birbirini takip eden egitim yil-
larini karsilastiran ¢alismalar egitimin ruhsal hasta-
hklara yonelik anlayis ve tutumlar Gzerindeki etkisini
anlamaya yardimci olacaktir.

Sinirhihklar

Arastirmanin hedef evreni ve drneklemi 2022-2023
e@itim ogretim yilinda Trkiye’de okuyan Universite
ogrencileriile sinirhdir. Kesitsel dogasi nedeniyle veri-
ler genellenemez. Egitim ile ruhsal hastaliklara yéne-
lik inanglarin zaman i¢indeki degisimini degerlendiren
prospektif calismalarin planlanmasi onerilir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Bu calismanin etik kurul onayi, Sileyman Demirel
Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik Ku-
rulundan (26.08.2022 tarih ve 17/230 sayili karari)
alindi. Arastirma “Helsinki Deklarasyonu’na gore ya-
pilmistir.

Bilgilendirilmis Onam
Calismada yer alan tum bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi icin yazili izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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Oz

Amag

Pankreas kanser, gelismis llkelerde kansere bagl
olumlerin dnde gelen nedenlerinden biri olup, 5 yillik
ortalama sagkalim oraninin %5'ten az oldugu malign
bir hastaliktir. Gemsitabin (GEM), FDA onayl bir piri-
midin antimetaboliti olup, pankreas kanser tedavisin-
de yaygin olarak kullaniimaktadir. Ancak, tim boélinen
hicreleri hedef almasi sebebiyle, GEM tedavisi géren
pankreas kanseri hastalarinda ciddi yan etkiler sik-
likla gézlemlenmektedir. Sonuc olarak, meta-analiz-
ler, GEM'in diger aktif bilesiklerle kombinasyonunun,
pankreas kanser hastalarinin 1 yillik sagkalim oranini
onemli olcide artirdigini goéstermistir. Epigallokate-
sin-3-gallat (EGCG), yesil cayda (Camellia sinensis)
bulunan aktif bir bilesik olup, pankreas kanserinde
antikanser aktivitesi kanitlanmistir. Devamindaki ca-
lismalarda da EGCG'nin pankreas kanseri hicreleri-
nin GEM’e karsi hassasiyetini arttirdi§i gosterilmistir.
Ancak, bugiine kadar yapilan ¢alismalar arasinda,
EGCG ve GEM kombinasyonunun pankreatik kan-
ser patolojisinde kritik bir epigenetik diizenleyici olan
mikroRNA ifadesinin Gzerine etkisi incelenmemistir.
Bu calismada, GEM ve EGCG kombinasyonunun
PANC1 hicrelerindeki sitotoksik ve apoptotik etkile-

rinin belirlemesi ve kanser progresyonunda rol oyna-
yan mikroRNA'larin ifade duzeyleri Gzerindeki etkinli-
ginin incelenmesi amaglanmistir.

Gerec ve Yontem

GEM ve EGCG'nin PANC1 hucrelerindeki sitotok-
sisitesi WST-1 testi kullanilarak degerlendirildi ve
kombinasyon etkileri izobologram analizi kullanila-
rak analiz edildi. Apoptoz analizi, Annexin V yéntemi
kullanilarak yapildi. MikroRNA izolasyonu miRNeasy
Kiti ile gerceklestirildi ve miScript Il Ters Transkriptaz
Kiti kullanilarak cDNA sentezi yapildi. Kanser hiicresi
proliferasyonu, apoptozis ve metastazda rol oynayan
mikroRNA'larin ifadesindeki degisiklikler, gercek za-
manl gRT-PCR analizi kullanilarak incelendi.

Bulgular

GEM'in 24, 48 ve 72 saatteki IC50 degerleri sirasiy-
la 72.85 UM, 26.55 pM ve 9.38 uM olarak belirlendi.
EGCG'nin 24, 48 ve 72 saatteki IC50 degerleri sira-
siyla 64.36 pM, 48.34 uM ve 19.73 puM olarak belir-
lendi. 24 ve 72 saatte GEM:EGCG orani 2:3 olarak
birlestirildiginde sinerjistik bir etki gdzlemlenirken, 48
saatte guglu sinerjistik bir ila¢ etkilesimi gozlendi. Sa-
dece 26.55 UM konsantrasyonda GEM ile tedavi edi-
len grupta taze ortam verilen kontrol grubuna kiyasla
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apoptozda 4.2 kat artis meydana geldigi saptanirken,
kombinasyon uygulamasi (EGCG: 3.14 uM, GEM:
4.71 pyM) apoptozda 12.04 kat artisa neden olmus-
tur. Kombinasyon tedavisi sonrasi, tumor baskilayici
mikroRNA'larin, miR-137 ve miR-130a-3p, ifadesi ar-
tarken, onkogenik mikroRNA'larin, miR-27a-3p, miR-
425-5p, miR-183-5p, MiR-187-3p, MiR-21-5p, miR-
324-5p ve miR-486-5p, ifadesi azald1.

Sonug¢

EGCG, pankreatik kanseri GEM'e epigenetik meka-
nizmalar araciligiyla hassaslastirabilir ve yeni terapo-
tik yaklasimlarin 1s1gini gostermektedir.

Anahtar Kelimeler: Epigallokatesin gallat, Gemsita-
bin, mikroRNA, Pankreas kanseri

Abstract

Objective

Pancreatic cancer is a leading cause of cancer-related
deaths in developed countries, with a 5-year average
survival rate of less than 5%, making it a malignant
disease. Gemcitabine (GEM), an FDA-approved
pyrimidine antimetabolite, is widely used in pancreatic
cancer treatment. However, due to its targeting of
all dividing cells, severe side effects are frequently
observed in patients undergoing GEM treatment for
pancreatic cancer. Consequently, meta-analyses have
shown that the combination of GEM with other active
compounds significantly improves the 1-year survival
rate of pancreatic cancer patients. Epigallocatechin-
3-gallate (EGCG), an active compound found in
green tea (Camellia sinensis), has proven anticancer
activity in pancreatic cancer. Subsequent studies have
demonstrated that EGCG enhances the sensitivity of
pancreatic cancer cells to GEM. However, among
the studies conducted to date, the impact of the
combination of EGCG and GEM on the expression
of critical microRNAs, which act as key epigenetic
regulators in pancreatic cancer pathology, has not
been investigated. This study aims to determine the
cytotoxic and apoptotic effects of the combination of
GEM and EGCG on PANCL1 cells and to examine its

Introduction

Pancreatic cancer, representing the 7th leading
cause of cancer-related deaths according to 2020
GLOBOCAN data, remains a lethal malignancy with
both its incidence and mortality rates consistently
on the rise (1). Surgical resection can only be
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effectiveness on the expression levels of microRNAs
involved in cancer progression.

Material and Method

Cytotoxicity of GEM and EGCG in PANCL1 cells was
assessed using the WST-1 assay, and combination
effects were analyzed using isobologram analysis.
Apoptosis analysis was performed using the Annexin
V method. miRNA isolation was conducted with the
miRNeasy Kit, followed by cDNA synthesis using
the miScript Il Reverse Transcription Kit. Changes
in the expression of miRNAs involved in cancer
cell proliferation, apoptosis, and metastasis were
examined using real-time gRT-PCR analysis.

Results

The IC50 values for GEM at 24, 48, and 72 hours were
determined as 72.85 uM, 26.55 uM, and 9.38 pM,
respectively. EGCG's IC50 values at 24, 48, and 72
hours were determined as 64.36 pM, 48.34 uM, and
19.73 uM, respectively. When combined at a 2:3 ratio
(GEM: EGCG) at 24 and 72 hours, a synergistic effect
was observed, while at 48 hours, a strong synergistic
drug interaction was observed. At a concentration of
only 26.55 yM, the group treated with GEM showed
a 4.2-fold increase in apoptosis compared to the
control group receiving fresh medium. In contrast,
the combination treatment (EGCG: 4.71 yM, GEM:
3.14 uM) resulted in a remarkable 12.04-fold increase
in apoptosis. After combination treatment, the
expression of tumor suppressor miRNAs, miR-137,
and miR-130a-3p, increased, while the expression of
oncogenic MmiRNAs, including miR-27a-3p, miR-425-
5p, miR-183-5p, miR-187-3p, miR-21-5p, miR-324-5p,
and miR-486-5p, decreased.

Conclusion

EGCG can sensitize pancreatic cancer to GEM
through epigenetic mechanisms, shedding light on
novel therapeutic approaches.

Keywords: Epigallocatechin gallate, Gemcitabine,
microRNA, Pancreatic cancer

performed in approximately 15-20% of patients
following initial diagnosis. Unfortunately, nearly 40%
of patients are diagnosed at the metastatic stage,
leaving unresectable tumors to be managed solely
through chemotherapy and radiation therapy (2).
Gemcitabine (GEM), the first drug FDA-approved
for pancreatic cancer treatment, is considered
a cornerstone in the management of pancreatic



ductal adenocarcinoma, especially in cases of local
progression or metastatic tumors. However, its use
as a single agent is associated with systemic toxicity,
potential development of resistance, or recurrence.
Consequently, researchers have directed their efforts
towards evaluating different combination therapies,
a trend supported by prospective clinical trials and
meta-analyses that have shown enhanced clinical
outcomes when gemcitabine is used in combination
(3). Combinations of chemotherapeutic agents with
distinct molecular targets have not only shown the
potential to increase drug efficacy but also to reduce
side effects that often result from high doses of
single chemotherapeutics. This has led to increased
interest in the combination of natural compounds with
chemotherapeutics due to their potential to exhibit
lower toxicity (4).

Upon entering the cell, GEM is metabolized by
nucleoside kinases into dFdCDP and dFACTP. This
metabolic process inhibits the activity of ribonucleotide
reductase, responsible for DNTP synthesis, thereby
preventing cells from transitioning through the G1/S
phase of the cell cycle and inhibiting DNA synthesis.
As a result, Gemcitabine induces cell death (5).

The main catechin in green tea, Epigallocatechin-3-
gallate (EGCG), has been identified as a polyphenolic
compound with anti-cancer activity due to its anti-
inflammatory, pro-oxidant, cell cycle modulation,
and cell death-inducing properties (6). In the case of
pancreatic cancer, it has been revealed that EGCG
reduces cell proliferation, invasion, metastasis, and
migration, leading to cell cycle arrest and stimulation
of apoptosis (7). When investigating the combined
effects of GEM and EGCG on pancreatic cancer in both
in vivo and in vitro research, it has been observed that
the combination suppresses Akt and EMT, thereby
reducing migration and invasion (8). Additionally,
the combination of GEM with EGCG suppresses
glycolysis, leading to decreased cell proliferation
(9). Furthermore, the combination has been found to
inhibit the ERK pathway, which is responsible for drug
resistance (10). The impact of EGCG and GEM in
combination on miRNA expression, which contributes
to malignant processes, remains an area of ongoing
research and is lacking in the literature.

This study aims to assess the cytotoxic and apoptotic
effects resulting from the combination of Gemcitabine
and EGCG on PANC1 cells. Subsequently, the
effectiveness of this combination in influencing miRNA
expression levels associated with cancer progression
will be investigated.
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Material and Method

Cell Culture and Chemicals

The PANC1 cellline (Cat. No: CRL-1469), which will be
used as the pancreatic ductal adenocarcinoma, was
purchased from ATCC. To support the proliferation of
PANC1 cells, Dulbecco's Eagle's Minimum Essential
Medium growth medium was supplemented with 1%
2 mM L-glutamine, 1% penicillin/streptomycin, 100 pL
of plasmocin, and 10% Fetal Bovine Serum. The cells
were cultured under conditions with 95% humidity,
37°C, and 5% CO2. EGCG (Cat. No: E4143, Sigma-
Aldrich) and Gemcitabine (Cat. No: 95058-81-4,
Selleckchem), obtained in powdered form, were
dissolved in sterile water to prepare a 5 mM stock
solution, which was then stored at -80°C. Each
experiment was conducted with cells corresponding
to the fourth passage, involving the thawing of cells
preserved at -80°C as the third passage.

WST-1 Test

The WST-1 test was conducted to examine the
impact of each drug individually and in combination
on cell viability. PANCL1 cells were seeded in a 96-
well plate with a density of 1 x 102 cells/well. Initially,
a cytotoxicity test was established to determine the
individual 1C50 values of GEM and EGCG, revealing
the cytotoxic effects of both agents separately on
PANC1 cells. In the subsequent step, considering
the previously determined IC50 values, experiments
were set up for both the GEM treatment group
and the EGCG treatment group individually on
the same plate. Additionally, a combination group
(IC50(GEM):IC50(EGCG)) was established on the
same plate based on the predetermined ratios. After
24 hours (h) of seeding, the cells were treated with
EGCG in a concentration range of 9.37 uM to 300
UM for 24, 48, and 72 h. Similarly, GEM was applied
at concentrations ranging from 6.25 uM to 200 uM.
Following the incubation period, WST solution was
added to each well with 10 pL, and the plate was
incubated for 0.5 to 4 h. During this incubation,
microplate readings were taken every 30 minutes at
a reference wavelength range of 450 nm to 620 nm
using a microplate reader (Multiskan FC, Thermo).
The experiments were independently conducted in
triplicate, and the results were presented on dose-
response graphs.

Isobologram Analysis

Cells were seeded into 96-well plates at a density of 1
x 103 cells/well. Based on the IC50 values, GEM and
EGCG were combined in a 2:3 ratio for PANC1 cells.
Following the combination treatment, absorbance
values obtained at 24, 48, and 72 h were analyzed
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using CalcuSyn 2.0 software (Biosoft) utilizing the
Chou-Talalay theorem. Dose-response curves
were plotted, and parameters including the fraction
affected by the applied doses (Fa), the dose at which
50% effect is achieved (ED50), combination indices
(CI), dose reduction indices (DRI), and the slope
of the dose-response curve (m) were determined.
The experiments were conducted in three separate
replicates. The experiment results have been
presented through Dose-Effect, Median-Effect, and
Fraction (Fa)-Combination index (Cl) graphs. The
synergistic effect of the combination is illustrated on
the Fraction -Combination index graph.

Apoptosis Analysis

The evaluation of the apoptotic effects of GEM, EGCG,
and their combinations in pancreatic cancer cells
involved treating cells with the designated doses. After
treatment, the cells were subjected to the Annexin
V method following the kit protocol. Subsequently,
the cells were evaluated using BD ACCURI C6
flow cytometry (BD Biosciences Pharmingen). This
analysis aimed to assess the population of cells
undergoing apoptosis based on Annexin V staining.

miRNA Microarray Analysis

Following 48 h of treatment with EGCG, GEM, and their
combination, total RNA isolation was carried out from
both the dose and control groups using the miRNeasy
Kit (Cat. No: 217084, Qiagen). The concentration
and purity of the obtained RNA samples were
assessed by measuring absorbance at wavelengths
of 260/280 nm and 230/260 nm using a Nanodrop
device (Thermo Scientific). From the isolated high-
quality small RNAs, cDNA synthesis was performed
using the miScript 1l Reverse Transcription Kit (Cat.
No: 218193, Qiagen). Changes in miRNA expression
in pancreatic cancer were analyzed using a miRNA
PCR Array (Qiagen) containing 84 miRNAs implicated
in cancer pathogenesis. The Roche Light Cycler 480
platform was used for this analysis. Internal controls,
including SNORD61, SNORD72, SNORD96A, and
RNU6-6P, were used. The analyses were conducted
using the 2-AACt method. This method enables
relative quantification of miRNA expression levels,
normalized to internal controls, and presented relative
to control groups.

Statistical Analysis

The relative expression of miRNAs was calculated
using the 2-AACt method. In this calculation, all
dose-treated groups were compared to the untreated
control group. The fold changes and significances of
miRNA expressions were calculated using the student
t-test. MiRNA expressions that changed + two-fold or
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more compared to the untreated control group, with
p-values < 0.05, were considered significant. The
IC50 values (half-maximal inhibitory concentration)
and ED50 (median effective dose) values of the
active substance on the cells were calculated using
CalcuSyn v.2 software.

Results

Evaluation of the Effects of Gemcitabine,

EGCG, and Combinations on Cell Viability

In PANCL1 cells, the IC50 value of Gemcitabine was
determined to be 72.85 uM (r: 0.94; m: 0.49437 +/-
0.083729) at 24 h, 26.55 uM (r: 0.94; m: 0.77940 +/-
0.066475) at 48 h, and 9.38 pM (r: 0.97; m: 0.49791
+/- 0.058230) at 72 h (Fig. 1A, Fig. 1B). For the EGCG
compound, the IC50 values in PANCL1 cells were 64.36
UM (r: 0.94; m: 0.49159 +/- 0.086826) at 24 h, 48.34
UM (r: 0.98; m: 0.77940 +/- 0.066475) at 48 h, and
19.73 uM (r: 0.99; m: 0.95816 +/- 0.061960) at 72 h.

Isobologram analysis was conducted for GEM and
EGCG combinations at 24, 48, and 72 h. According
to this analysis, the CI value of the Fa50 for the
combination was 0.326 (synergistic) at 24 h, 0.216
(strongly synergistic) at 48 h, and the combination
index for the Fa50 at 72 h was found to be 0.311
(synergistic). Further experiments were carried out
based on the strong synergism data observed at the
48th h. When looking at the dose reduction index
(DRI) at the 48th h, EGCG exhibited a DRI of 10.26-
fold (from 48.34 yM to 4.71 yM), while GEM showed
a DRI of 8.85-fold (from 26.55 yM to 3.14 uM) (Fig.
2A-C; Table 1).

Dose-effect curve B Dose-effect curve

T T ! T r T !
o 100 200 300 3 50 100 150 200
Dose Dose

Figure 1
Dose-Effect Curve of GEM (Gemcitabine) and EGCG

(Epigallocatechin-3-gallate) at 24, 48, and 72 hours

Evaluation of Apoptotic Effects of Single

and Combination Agent Administration on
PANCL1 Cells

When evaluating the apoptotic effects of GEM and
EGCG's IC50 doses and the combination's ED50
value on PANCL1 cells at 48 h, compared to the



Table 1
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Effect of EGCG, GEM and their combinations in PANC1 cells. DRI: Dose reduction index, Cl: Combination
index, RoM: Regression value of single drug administration, RoC: Regression value of combination

Time (hour) 24h 48 h 72 h
Drug GEM EGCG GEM EGCG GEM EGCG
IC,, 72.85 uM 64.36 uM 26.55 yM 48.34 uM 9.38 uyM 19.73 uyM
ED,, 8.8 uM 13.21 yM 3.14 uyM 4.71 uyM 1.70 pM 2.55 uyM
RoM 0.94 0.94 0.94 0.98 0.97 0.99
DRI 8.27 4.87 8.85 10.26 5.51 7.73
Cl 0.33 “synergistic” 0.22 “strongly synergistic” 0.31"synergistic”
RoC 0.97 0.98 0.98

A Dose-effect curve B Median-effect plot
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Table 2

(Gemcitabine) and EGCG (Epigallocatechin-3-
gallate) combination at 24, 48, and 72 hours

Demonstration of the effect of GEM, EGCG and their combination on miRNA expression in

PANC1 cells
T GEM EGCG GEMI/EGCG
Fold change p value Fold change p value Fold change p value

miR137 9.8 0.000026 12.84 0.000024 19.54 0.000033
miR130a-3p 3.3 0 3.4 0 4.4 0
miR27a-3p -3.5 0.0000001 -3.9 0.0000001 -5.2 0.0000004
miR425-5p -2.9 0.0000005 -2.9 0.0000002 -3.9 0.000002
miR183-5p -3.7 0.000002 -4.06 0.000002 -5.63 0.000002
miR187-3p -3.61 0 -4.5 0 -5.64 0
miR21-5p -1.09 0.000001 -3.1 0.0000001 -3.7 0.0000001
miR324-5p -2.53 0.000001 - - -3.4 0.000001
miR486-5p -2.5 0.000001 - - -4.5 0.000001
miR30b-5p 2.07 0 - - - -
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untreated group, it was found that the apoptotic rate
was 4.2% in cells treated with EGCG, 10.6% in cells
treated with GEM, and 30.1% in the combination
group (Fig. 3A-D). EGCG showed a 1.68-fold increase
in apoptosis, GEM exhibited a 4.24-fold increase, and
the combination demonstrated a remarkable 12.04-
fold increase in apoptosis, highlighting the enhanced
apoptotic effects of the combination treatment.

A07 Kontrol A04 EGCG
o Gate: (P1.in all) i Gate: (P1 in all)
2 =Q1-UL Q1-UR| A 401-UL Q1-UR
315.3% 1.8% 312.0% 25%
%E ] E
% d a3 i
E ¥ 3 £
<% e <%y
2 , o] ‘
3 3
°§; % o
3Q1-LL Q1-LR) 3Q1-LL Q1-LR
-~ J82 2% Dr% | ~ 183.8% 1.7%
TTW TTIW T VT T T TTT TTT TTIme T T T
P R S Wl 2 w e - Wl
FL1-A FL1-A
A08 Gem A0 Gem/EGCG
o Gate: (P1 in all) o Gate: (P1 in all)
2 -Q1-UL Q1-UR] 2=01-UL Q1-UR
§15.9% 7.3% 38.8% 18.4%
% ﬁg
ol # iy "
<y /T ] <y ,
gﬁé gqé
4 d 4
3Q1-LL Q1-LR JQ1-LL Q1-LR
% 3 5% 3 3%'_ - 161 117%
TTIN TTInw T T T TT TTIREN TTI TTI T T T rne
P e B I

2 . o o & Wt S P T2
FL1-A

= FII:‘I-A
Figure 3
Visualization of the apoptotic effect of Untreated Cont-
rol, EGCG, GEM, and combination in PANC1 cells.
Bottom left: live cells, bottom right: early apoptotic, top
right: late apoptotic, top left: necrotic cell percentages
are shown.

miRNA Expression Changes Caused by

Active Compounds in Cells

In PANC1 cells treated with IC50 value of GEM (26.55
uM) for 48 h, it was observed that the expression of
miR137, miR130a-3p, and miR30b-5p increased,
while the expression of miR27a-3p, miR183-5p,
miR425-5p, miR187-3p, miR324-5p, miR486-5p, and
miR21-5p decreased. After treatment with EGCG
at its IC50 dose (48.34 pM) for 48 h, PANCL1 cells
exhibited increased expression of miR137 and
miR130a-3p, while the expression of miR425-5p,
miR183-5p, mMiR187-3p and miR21-5p decreased.
Furthermore, the combination treatment (GEM: 3.14
UM and EGCG: 4.71 uM) for 48 h led to increased
expression of miR137 and miR130a-3p, while the
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expression of miR27a-3p, miR425-5p, miR183-5p,
miR187-3p, MiR21-5p, MiR324-5p and miR486-5p
decreased (Table 2).

Discussion

MicroRNAs (miRNAs) binding to the 3-UTR end of
target mRNA play a pivotal role in governing biological
processes by either inducing mRNA degradation or
suppressing translation. Due to their ability to regulate
the expression of oncogenes and tumor suppressor
MRNAs, miRNAs significantly impact cellular functions.
Notably, in pancreatic cancer, their expressions
and oscillations display significant variations when
compared to healthy pancreatic tissue (11).

In this study, the cytotoxic and apoptotic effects of the
combination of GEM and EGCG were investigated in
the pancreatic cancer model, PANC1 cells. The aim
was to uncover the alterations in miRNA expression
that might contribute to the efficacy of this combination
in controlling cancer progression. Following the
determination of the IC50 values of the active
compounds, EGCG demonstrated a remarkable
3.14-fold reduction in GEM's ED50 value, indicating
a strong synergistic effect. This combination exhibited
robust synergistic activity in PANC1 cells, ranging
from Fal0 to Fa85. These findings underscore the
broad therapeutic potential of GEM and EGCG in the
context of the pancreatic cancer model. Furthermore,
it suggests that dynamic miRNA regulation may play
a crucial role in EGCG's therapeutic efficacy, both
individually and in combination with GEM.

miR137, atumor suppressor, effectively inhibits cancer
cell proliferation and invasion by targeting multiple
oncogenes. Previous studies have demonstrated that
miR137 directly targets Akt, a key player in conferring
GEM - esistance in pancreatic cancer (12). In this study,
it was observed that miR137 expression significantly
increased in the combination treatment compared
to individual applications. Furthermore, miR27a-3p
expression, upregulated in pancreatic cancer tissues
and cell lines, is associated with lymph node and
peritoneal metastasis. It has been shown that GATA6
MRNA, an inhibitor of the epithelial-mesenchymal
transition (EMT) process, is negatively correlated with
miR27a-3 in pancreatic cancer patients' samples (13).
Consistent with these studies, our results suggested
that treatment of PANC1 cells with both GEM and
EGCG, either individually or in combination, leads
to decreased miR27a-3p expression. This highlights
miR27a-3p as a potential oncogenic target that can
be modulated effectively by the combination of GEM
and EGCG in pancreatic cancer.



miR183-5p, by controlling SOCS-6 expression, has
been shown to enhance cell proliferation, migration,
and invasion in pancreatic cancer models. The
downregulation of miR183-5p has been associated
with reduced oncogenic effects (14). This study
demonstrated a more significant reduction in miR183-
5p expression in PANCL1 cells when the combination
treatment was applied, compared to single-agent
applications. Additionally, miR187, a positive
regulator of the EMT process, exhibited decreased
expression in response to the combination of GEM
and EGCG.

The overexpression of miR30c-5p and miR30c-2-3p
has been found to reduce cell proliferation, migration,
and invasion in PANC1 cells upon transfection (15).
Otherwise, miR425-5p's expression in pancreatic
cancer tumor tissues has been correlated with lymph
node metastasis, clinical stage, and differentiation
degree (16). In the current study, the combination
treatment of PANC1 cells with GEM and EGCG led
to a decrease in miR425-5p expression, while miR30
expression increased. Taken together, the data from
this study suggest that the combination of GEM and
EGCG may reverse the invasive nature of pancreatic
cancer through the regulation of miRNA expression
levels.

miR130a, known for its role in chemoresistance
development, exhibits reduced expression in high-
risk premalignant pancreatic lesions (17). Moreover,
miR130a-3p has tumor-suppressive activity and is
known to target EPS8, ZWINT, SMC4, LDHA, GJB2,
ZCCHC24, TOP2A, ANLN, and ADCY3 genes, which
are associated with poor prognosis in pancreatic
ductal adenocarcinoma (18). In the present study,
the expression of miR130a-3p increased in the
pancreatic cancer model treated with GEM and
EGCG. Giovannetti et al. have revealed that miR21 is
upregulated in GEM-resistant pancreatic cancer cells
and that silencing miR21 sensitizes pancreatic cancer
cells to GEM (19). In this study, both EGCG alone and
in combination with GEM decreased the expression of
miR130a-3p and miR21. Consequently, EGCG may
enhance sensitivity to GEM in pancreatic cancer.

Wang et al. observed that the downregulation of
miR486-5p coincided with increased apoptosis when
they treated PANCL1 cells with 5-Fluorouracil in vitro.
This suggests that the downregulation of miR486-5p
could enhance the anti-tumor effect of GEM (20). In
our study, while GEM alone led to the downregulation
of miR486-5p, the combination of GEM and EGCG
further reduced miR486-5p expression compared to
single-agent treatment. miR324-5p acts as a tumor
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suppressor by targeting different genes. It has been
shown to induce apoptosis by targeting FGFR3 in
colon cancer and inhibiting cancer cell proliferation by
targeting FOS in cervical cancer (21, 22).

In the current study, EGCG, either alone or in
combination with GEM, reduced the expression
of miR324-5p. When investigating the correlation
between the expression levels of apoptosis-
associated miRNAs and cell death, it was observed
that untreated control cells had significantly lower
apoptosis rates compared to cells treated with GEM,
EGCG, or their combination. The combination of GEM
and EGCG displayed a synergistic effect, increasing
apoptosis by 12.04-fold.

Conclusions

The effectiveness of the EGCG and GEM combination
in pancreatic cancer has been established in
previous studies, yet the miRNA profile supporting its
anticancer activities has not been elucidated. In this
study, regulators contributing to the upregulation of
tumor-suppressor miRNAs and the downregulation
of oncogenic miRNAs in the cytotoxic and apoptotic
activities of the combination have been revealed.
Determining the correlation between the altered
expression of mMiIRNAs and the targets of these
miRNAs following the administration of GEM and
EGCG in pancreatic cancer is an explicit goal for
future studies.
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Oz

Amag

Bu calismada ortodontik tedavi goéren hastalarin orto-
dontistlerine yaygin olarak sorduklari sorularin yapay
zeka destekli sohbet robotlar tarafindan cevaplanma
basarisinin degerlendiriimesi amaclanmistir.

Gerec ve Yontem

Ortodontik tedavi goren hastalarin yaygin olarak sor-
duklari 15 soru internet veri tabanindan arastirilarak
ChatGPT3.5, ChatGPT4, BING ve ZekAl uygulama-
larina 15 Mayis 2023'te sorulmustur. Uygulamalarin
verdikleri cevaplar iki ortodonti uzmani, iki ortodonti
arastirma gorevlisi ve iki dis hekimi tarafindan 1 (en
yeterli)’den 5 (en yetersiz)'e kadar olusturulan Likert
Skalasi 6lgegine gore puanlanmistir.

Bulgular

istatistiksel degerlendirmeler sonucunda calismada
yer alan iki ortodonti uzmani (MGC, MU) ve iki orto-
donti asistani (AAA, ST) ChatGPT4 uygulamasina
BING uygulamasina gore istatistiksel olarak anlamh
derecede dusuk puan vermistir (p<0,001). Hekimle-
rin uygulamalara verdikleri basari puanlari degerlen-
dirildiginde, BING uygulamasinin ¢alismada yer alan
dis hekimlerinden birinden (CA) aldigi basari puani
ortodonti arastirma gorevlilerine (AAA, ST) gore is-

tatistiksel olarak anlamli derecede disik olmustur
(p<0,001). Calismada yer alan dis hekimlerinden biri
(CA) ise ZekAl uygulamasini ortodonti uzmani (MU),
diger dis hekimi (MMU) ve ortodonti arastirma goérev-
lisine (ST) gore istatistiksel olarak anlamli derecede
basarili degerlendirmistir (p<0,001). Tum yapay zeka
sohbet robotlari kendi aralarinda kiyaslandiginda
ChatGPT4'iin en istenilen cevaplari verdigi bulun-
mustur (p<0,001).

Sonug

Bu calisma, cevaplari degerlendiren hekimlere gore
ChatGPT4 uygulamasinin ChatGPT3.5, BING ve Ze-
kAl uygulamalarina gore yaygin ortodontik sorulara
cevap vermede hekimlere yardimci olabilecek en gi-
venilir uygulama oldugunu gostermistir.

Anahtar Kelimeler: Ortodontide hasta bilgilendirme,
Ortodontide yapay zeka, Yapay zeka sohbet robotu

Abstract

Objective

The aim of this study is to evaluate the success of
artificial intelligence chatbots in answering commonly
asked questions by patients undergoing orthodontic
treatment to their orthodontists.

Sorumlu yazar ve iletisim adresi / Corresponding author and contact address: M.G.C. / minegecgelen@hotmail.com
Miiracaat tarihi/Application Date: 02.10.2023 - Kabul tarihi/Accepted Date: 06.12.2023
ORCID IDs of the authors: S.T: 0009-0005-3419-7512; M.G.C: 0000-0002-4234-3496;

M.U:0000-0003-3813-3493

680



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Material and Method

The 15 questions commonly asked by patients
undergoing orthodontic treatment were searched
from the internet database and asked to ChatGPT3.5,
ChatGPT4, BING, and ZekAl applications on May
15, 2023. The answers given by the applications
were scored by two orthodontists, two orthodontic
residents, and two dentists on a Likert Scale from 1
(most adequate) to 5 (most inadequate).

Results

In the study, two orthodontists (MGC, MU) and two
orthodontic research assistants (AAA, ST) have
assigned significantly lower scores to the ChatGPT4
application compared to the BING application
(p<0.001). When the success scores assigned by
the participants to the applications were evaluated,
it was found that the BING application received
significantly lower success scores from one of the
dentists (CA) compared to the orthodontic research
assistants (AAA, ST) (p<0.001). One of the dentists

Giris

Bilim ve teknolojideki gelismeler gunlik hayatimi-
z1 etkileyen birgok degisime neden olmaktadir. Bu
degisime neden olan en 6énemli yeniliklerden biri de
yapay zeka teknolojisidir. Yapay zek& uygulamalari
bircok sektdrde hizla gelismeye devam etmektedir
(1,2). Gelisen yapay zeka teknolojileri; Gretim, ulagim,
enerji, finansal hizmetler, reklamcilik, yénetim ve sag-
ik hizmetleri gibi cesitli sektérlerde gorev yapmakta-
dir (3). Saghk sektoriinde, yapay zeka teknolojisinin
kullanimi giderek poptler hale gelmistir. Yapay zeka
uygulamalari, dergilerden, ders kitaplarindan ve Kli-
nik uygulamalardan giincel bilgiler saglayarak klinis-
yenlere hasta bakimi konusunda yardimci olmak igin
kullanilabilmektedir (4). Yapay zek& tabanli sohbet
robotlari, kullanicilarla dogal dil kullanarak etkilesime
girebilen ve genellikle metin tabanli iletisim arayizleri
araciligiyla cesitli hizmetler saglayan yazihm uygula-
malaridir. Teknolojik cihazlara (akill telefonlar ve bil-
gisayarlar) ve internete artan erisimle birlikte yapay
zeka sohbet robotlarinin saglikla ilgili erisilebilir bilgi
ve hizmet saglama potansiyeli bulunmaktadir (5).

Yapay zeké destekli sohbet robotlarinin, klinik ortamin
disinda hastalarin kisisel saghk endiselerini gidermek
icin yaygin olarak kullanilacagi tahmin edilmektedir
(6). ChatGPT, OpenAl tarafindan gelistirilen, gelismis
dogal dil isleme ve makine 6grenimi yetenekleriyle bi-
linen bir yapay zeka tabanli sohbet robotudur. Micro-
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in the study (CA), on the other hand, evaluated the
ZekAl application as significantly more successful
compared to the orthodontist (MU), the other dentist
(MMU), and the orthodontic research assistant (ST)
(p<0.001). When all artificial intelligence chatbots
were compared among themselves, it was found
that ChatGPT4 provided the most desired responses
(p<0.001).

Conclusion

This research has substantiated, based on the
evaluation by participants, that the ChatGPT4
application represents the most reliable solution for
assisting clinicians in addressing prevalent orthodontic
queries, surpassing the ChatGPT3.5, BING, and
ZekAl applications in this regard.

Keywords: Artificial intelligence in orthodontics,
Chatbots in orthodontics, Orthodontic patient
education

soft Bing, Microsoft tarafindan gelistirilen ve konusma
araylzu araciligiyla kullanicilara yardim ve oneriler
saglamak icin tasarlanmis bir yapay zeka tabanl soh-
bet robotudur (7). ZekAl, Curiosity Technology tarafin-
dan gelistirilen cesitli yapay zeka dil modellerinin tek
platformda sunulmasini hedefleyen ve gorsel tretimi-
ne yonelik yapay zek& modellerini barindiran yapay
zeka tabanli bir sohbet robotudur (8).

Ortodontik tedavi goren hastalarin tedavileri ortalama
2 yil sirmekte ve ortodontik tedaviden sonra retansi-
yon fazi olarak adlandirilan, elde edilen tedavi sonug-
larinin kaliciigini saglayan bir ddnem bulunmaktadir
(9,10). Ortodontik tedaviler sirasinda hastalarin he-
kimlerinden acil randevu talep edebilecekleri durum-
lar olabilmektedir. Bu durumlar genel olarak yumusak
doku travmalari, braket kopmasi, kullanilan molar dis
bantlarinin gevsemesi, yerinden ¢ikmis ligatur telleri
veya tedavi surecleriyle ilgili sorular olabilmektedir.
Ortodontik tedavi gdren hastalar gerek tedavi esna-
sinda gerek tedavi sonrasinda her zaman hekimlerine
ulasabilme imkani bulamamaktadir (11).

Hastalarin hekimlerine ulasamadiklari durumlarda
sorularini sorabilecekleri yapay zeka destekli sohbet
robotlarinin ortodontik sorulari cevaplama basarisi
acisindan literatirde herhangi bir calisma bulunma-
maktir. Calismamizin amaci ChatGPT3.5, ChatGPT4,
BING ve ZekAl yapay zeké destekli sohbet robotlari-
nin ortodonti kliniklerinde hastalar tarafindan yaygin



olarak sorulan sorulari cevaplamadaki basarisini de-
gerlendirmektir.

Gerecg ve Yontem

Aydin Adnan Menderes Universitesi Dis Hekimligi
Fakiltesi Ortodonti Anabilim Dali’'nda gerceklestirilen
bu calisma Helsinki Bildirgesi'ne uygun olarak yUru-
tilmustir ve bir etik kurul onayi gerektirmemistir. iki
ortodonti uzmani (MG Cesur [MGC] ve M Uzun [MU]),
iki ortodonti asistani (AA Aldanmaz [AAA] ve S Taskin
[ST]) ve iki dis hekimi (C Akarcay [CA] ve MM Uzun
[MMU]) ortodontik tedavi goren hastalar tarafindan
yaygin olarak sorulan 15 soruyu, 15 Mayis 2023 tari-
hinde ChatGPT3.5, ChatGPT4, BING, ZekAl uygula-
malarina sormustur. Calismada yer alan sorular web
tabanl yapilan aramalarda en cok tekrarlanan soru-
lara dayali olarak ortodontistler tarafindan secilmistir
(Sekil 1). Tum uygulamalara erisim, bu calismanin
amaglari dogrultusunda olusturulan yeni hesaplarla
15 Mayis 2023 tarihinde saglanmistir. Onceki yanit-
larin etkisini en aza indirmek icin sorulan her soru igin
yeni bir sohbet penceresi aciimistir ve yanitlar daha
sonra analiz edilmek Uzere kayit altina alinmistir.
Ardindan, degerlendiriciler bu uygulamalarin verdigi
yanitlari 5'li bir Likert 6l¢egi kullanarak degerlendir-
mislerdir. Likert 6lcegine gore; [1] Uygulama dogru ve
yeterli cevap vermistir; [2] Uygulama dogru yanit ver-
mistir ancak yeterli degildir; [3] Uygulama soruya dog-
rudan cevap vermemistir ancak soruya dogru cevap
bulunabilecek olan kaynaklari énermistir; [4] Uygula-

~

Ortodontik tedavi sirasinda hangi besinler tiiketilebilir ya da tiiketilmemesi gerekir?

Dis tellerinin degisimleri ve kontrolleri ne kadar siklikla yapilmalidir?

Ortodontik tedavi esnasinda spor ve fiziksel aktivitelere devam edilebilir mi?

Dis telleri varken yemek yemede ve konusmada zorluk yagamr mi?

Ortodontik tedavi sirasinda dis ve diseti bakimi nasil yapilmalidir?

ﬂ) Ortodontik tedavi siirecinde agri ve rahatsizlik hissi yasanir mi1?

2

3

4

5

6

7) Dis telleri ¢ikarildiktan sonra dislerin tekrar eski haline dénme ihtimali var midir?
8

Tedavi sonunda takilan retainerlanin kullanim siiresi ne kadar olmalidir?

9) Ortodontik tedavi yiiz seklini degistirir mi?

10) Ortodontik tedaviye baslamak i¢in herhangi bir yas siin var midir?
11) Ortodontik tedavi igin neden dis ¢ekilmesi gerekmektedir?

12) Ortodontik tedavi esnasinda karsilasilan acil durumlar nelerdir?
13)Dis telleri giktiktan sonra dislerin tizerinde lekeler kalir m1?

14) Ortodontik tedavi ortalama ne kadar siirer?

15) Ortodontik tedavi igin braketler mi seffaf plaklar m1 daha iyidir?

\

Sekil 1
Web tabanli aramalardan secilmis hastalar tarafindan
sikca sorulan sorular

/
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ma soruya yeterli yanit verememistir ve soruya dair
kaynak da 6nermemistir, [5] Uygulama soruya yanlis
cevap vermistir. Likert dlcegi derecelendirmeleri, [5]
en koétl derecelendirme olmak Uizere, uygulamalarin
faydasini ve verimliligini yansitacak sekilde tasarlan-
mistir.

istatistiksel analizler R yazilimi (R, suriim 4.0.5, pa-
ket: arsenal, R Foundation for Statistical Computing,
Viyana, Avusturya; http://r project.org) ve IBM SPSS
Statistics for Windows, Version 25.0. (Released 2017,
Armonk, NY: IBM Corp.) paket programi kullanilarak
gerceklestirilmistir. Analiz sonucunda etkilesim an-
lamh bulundugu icin SPSS programinda Friedman
Testi kullanilarak her degerlendirici i¢cin uygulamalar
arasi farklilk degerlendirmesi ve her uygulama icin
degerlendiriciler arasi farkliik degerlendirmesi ger-
¢eklestirilmistir. Farkin anlamli bulundugu durumlarda
Bonferroni diizeltmesi yapildiktan sonra Dunn Testi
uygulanarak, ikili farkliliklar degerlendirilmistir. TUm
hipotez kontrolleri 0,05 énem seviyesinde gercgekles-
tirilmistir.

Bulgular

istatistiksel degerlendirmeler sonucunda calismada
yer alan iki ortodonti uzmani (MGC, MU) ve iki orto-
donti asistani (AAA, ST) ChatGPT4 uygulamasina
BING uygulamasina gore istatistiksel olarak anlamli
derecede disuk puan vermistir (p<0,001) (Tablo 1).
Ortodonti uzmanlarinin birinin (MU) BING uygulama-
sina verdigi puan ise ZekAl uygulamasina gore istatik-
sel olarak anlamli derecede yuksektir (p<0,001) (Tab-
lo 1). Calismada yer alan dis hekimlerinden (CA) biri
ChatGPT4 uygulamasini diger uygulamalara kiyasla
istatistiksel olarak anlamli derecede basarili bulmus-
tur (p<0,001) (Tablo 1). Calismada yer alan diger dis
hekimi (MMU) ise BING uygulamasina diger yapay
zeka uygulamalarindan istatistiksel olarak anlamli de-
recede yiksek puan vermistir (p<0,001) (Tablo 1).

Hekimlerin uygulamalara verdikleri basari puanlari
degerlendirildiginde, BING uygulamasinin calismada
yer alan dis hekimlerinin birinden (CA) aldig1 basa-
ri puani ortodonti arastirma gorevlilerine (AAA, ST)
gore istatistiksel olarak anlamli derecede dusuk bu-
lunmustur (p=0,001) (Tablo 2). Calismada yer alan
dis hekimlerinden biri (CA) ise ZekAl uygulamasini
ortodonti uzmani (MU), diger dis hekimi (MMU) ve
ortodonti arastirma gorevlisine (ST) gore istatistiksel
olarak anlamli derecede basarli degerlendirmistir
(p<0,001) (Tablo 2).

Calismaya katilan farkli hekim gruplari arasinda ya-
pilan degerlendirmede ise BING uygulamasinin aras-
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tirma gorevlilerinden aldigi basari puani dis hekimle- Tim yapay zeka sohbet robotlari kendi aralarinda
rine gore istatistiksel olarak anlaml derecede disik kiyaslandiginda ChatGPT4'lUn en istenilen cevaplar
olmustur (p=0,001) (Tablo 3). verdigi bulunmustur (p<0,001) (Tablo 4).

Uygulamalarin hekimlerden aldigi basari puanlarinin karsilastiriimasi

Kullanilan Sohbet Robotu
ChatGPT3.5 ChatGPT4 BING ZekAl p
MGC 2,0 (1,0-5,0)2° 1,0 (1,0-2,0)2 3,0 (1,0-4,0)° 2,0 (1,0-2,0)2° <0,001
MU 1,0 (1,0-5,0)20 1,0 (1,0-1,0) 2,0 (1,0-5,0) 1,0 (1,0-2,0) <0,001
AAA 1,0 (1,0-5,0)2° 1,0 (1,0-2,0) 2,0 (1,0-3,00° 2,0 (1,0-3,0)2® <0,001
ST 2,0 (1,0-5,0)* 1,0 (1,0-4,0) 2,0 (1,0-5,0) 1,0 (1,0-2,0)20 <0,001
CA 2,0 (1,0-5,0)* 1,0 (1,0-2,0) 3,0 (2,0-5,0) 2,0 (2,0-5,0) <0,001
MMU 1,0 (1,0-5,0) 1,0 (1,0-1,0) 2,0 (1,0-5,0)° 1,0 (1,0-2,0) <0,001

Tanimlayic istatistikler medyan (min.-maks.) seklinde verilmistir. Ayni satirda yer alan benzer harfler istatistiksel olarak benzerligi,
farkli harfler istatistiksel olarak farkliligi ifade etmektedir. p<0,05: istatiksel olarak anlamlidir.

Tablo 2 Hekimlerin uygulamalara verdikleri basari puanlarinin degerlendiriimesi

MGC MU AAA ST CA MMU p
ChatGPT3.5 | 2,0(1,0-50)* | 1,0(1,0-5,0)% | 1,0 (1,0-5,0)*> | 2,0 (1,0-5,00* | 2,0 (1,0-5,0)° | 1,0 (1,0-5,0)* | <0,001
ChatGPT4 1,0(1,0-20) | 1,0(1,0-1,0) | 1,0(1,0-20) | 1,0(1,0-40) | 1,0(1,0-20) | 1,0(1,0-1,0) | 0,639
BING 3,0 (1,0-4,0* | 2,0(1,0-5,0)** | 2,0(1,0-3,0° | 2,0(1,0-50)0 | 3,0(2,0-50) | 2,0(1,0-50)* | 0,001
ZekAl 2,0 (1,0-2,0* | 1,0(1,0-2,0 | 2,0(1,0-3,0 | 1,0(1,0-2,00 | 2,0(2,0-5,0)° | 1,0 (1,0-2,0%* | <0,001

Tanimlayic istatistikler medyan (min.-maks.) seklinde verilmistir. Ayni satirda yer alan benzer harfler istatistiksel olarak benzerligi,
farkl harfler istatistiksel olarak farkligi ifade etmektedir. p<0,05: istatiksel olarak anlamlidir.

Calismaya katilan hekim gruplarinin uygulamalara verdigi basari puanlarinin karsilastiriimasi

3::::;2?. é;?z‘t’lll'ir;?i Dis Hekimleri p
ChatGPT3.5 1,5 (1,0-5,0) 1,5 (1,0-5,0) 1.5 (10.5.0) 0.039"
ChatGPT4 1,0 (1,0-1,5) 1,0 (1,0-2,5) 1,0 (1,0-1,5) 0,819
BING 2,0 (1,5-4,0)>" 2,0 (1,5-4,0) 3,0 (2,0-5,0)° 0,001
= 15 (1,020) 15(1020) | 150530) -

Tanimlayici istatistikler medyan (min.-maks.) seklinde verilmistir. Ayni satirda yer alan benzer harfler istatistiksel olarak benzerligi,
farkli harfler istatistiksel olarak farkliligi ifade etmektedir. *:Bonferonni diizeltmesi sonrasi gruplar arasinda anlamli farkhhk yoktur.
p<0,05: istatiksel olarak anlamlidir.
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Tablo 4 Uygulamalarin tim hekimlerden aldiklar basari puanlarinin karsilastiriimasi

Kullanilan Sohbet Robotu

ChatGPT3.5 ChatGPT4

BING ZekAl p

Ortalama Puan

1,5 (1,0-5,0)2 1,0 (1,0-1,5)°

2,5 (1,8-4,0)° 1,5 (1,3-2,2)2° <0,001

Tanimlayici istatistikler medyan (min.-maks.) seklinde verilmistir. Ayni satirda yer alan benzer harfler istatistiksel olarak benzerligi,
farkl harfler istatistiksel olarak farklligi ifade etmektedir. p<0,05: istatiksel olarak anlamlidir.

Tartisma

Yapay zeka tabanli sohbet uygulamalari siklikla metin
destekli araylzleri sayesinde cesitli hizmetler sunan
yazilim uygulamalaridir (5). Bu uygulamalar belirli
konularda bilgi sunmak, sorulari yanitlamak, muste-
ri hizmetleri saglamak ve hatta insanlarla yapay bir
sohbet ortami saglayarak terapi sunmak gibi farkli
amagclar icin kullanilabilir (12). Yakin zamanda yapilan
bir calisma bu uygulamalardan biri olan ChatGPT’nin
bilimsel makaleler yazmak icin bile kullanilabilecegini
ortaya koymustur (13).

Yapay zeka sistemlerinin kullanimlari arasinda teshis,
saghgin tesviki, danismanlik ve triyaj da yer almakta-
dir (14). Hastanin sagligi s6z konusu oldugunda sag-
lanan bilgilerin dogrulugu biyik énem tasimaktadir
(15). Hastalarin tedavi 6ncesinde ve sonrasinda bilgi
edinmek icin sordugu sorularin acik ve net bir sekilde
yanitlanmasi énemli olup yapay zeka tabanli uygula-
malar hastalara ilgili bilgileri saglama konusunda bu-
ylk bir potansiyele sahiptir (6).

Ortodonti dis hekimligi dallari arasinda son on yilda
blylk degisiklikler yasayarak dijital is akisina dogru
ilerlemektedir. Yeni teknolojilerin ortaya ¢cikmasi has-
talarin tedavi planlamalari konusunda daha iyi bilgi-
lendiriimesine olanak tanimistir (16). Yapilan literatr
taramasinda ChatGPT4, ChatGPT3.5, BING, ZekAl
gibi yapay zeka uygulamalarinin ortodontik sorulara
verdigi cevaplarin kalitesini degerlendiren herhangi
bir calismaya rastlanmamistir. Calismamizin amaci
ChatGPT4, ChatGPT3.5, BING, ZekAl uygulamalari-
nin hastalar tarafindan sik sorulan ortodontik sorula-
ra verdikleri cevaplarin yeterliligini ve kullanabilirligini
degerlendirmektedir.

Hastalarin kendi saglik durumlari ve saghk hizmetle-
ri hakkinda bilgiye erisebilmeleri saglik hizmetlerinin
onemli bir yonadur (17). Dijital cagda hastalar saglik
hizmetleri hakkinda bilgi edinmek icin cok sayida kay-
naga erisebilmektedir (18). Calismamizda ChatGPT4

basta olmak Gizere bu yapay zekéa destekli uygulama-
larin hastalarin sorularina tatmin edici yanitlar verdigi
ve hastalar tarafindan kullanilabilecegi ortaya konul-
mustur. Ancak hastalarin aldiklari bilginin kaynagini
dogru bir sekilde anlamalari ve yorumlamalari ¢ok
onemlidir. Bu uygulamalar tarafindan saglanan bil-
giler her ne kadar dogru olsa bile hastalarin bu bil-
gileri yanhs anlayabilme durumu oldugundan saglk
uzmanlarinin hastalarin bu kaynaklardan edindikleri
bilgileri dogrulamasi ve degerlendirmesi biyik énem
arz etmektedir (6).

Hastalar icin ortodontiye 6zgl yapay zeka destekli
uygulamalarin kullaniimasi, hastanin bir ortodontistle
konusmaya gerek kalmadan bilgilere erisimini sagla-
yarak daha iyi bir tedavi uyumu saglayabilir. Bu durum
daha iyi klinik sonuglar elde ederken hasta ve hekimin
bosa gecen zamanini azaltacaktir (19).

Perez-Pino ve ark. (20) ortodonti kliniklerinde rutin
olarak sorulan sorulara yapay zeka destekli sesli sa-
nal asistanlarin verdigi cevaplarin degerlendirildigi
¢alismasinda, kullanilan uygulamalarin (Google As-
sistant, Siri, Alexa, Cortona) faydali olabilecegi ancak
verdigi cevaplarda ¢énemli farkliliklar oldugu belirtil-
mistir (20). Bizim c¢alismamizda da benzer sekilde
kullanilan 4 uygulamanin (ChatGPT4, ChatGPT3.5,
BING, ZekAl) verdigi cevaplar arasinda farkliliklar ol-
dugu gorulmuistar.

Yakin tarihli bir calismada ChatGPT4 ve BING yapay
zeké sohbet uygulamalari oftalmoloji triyajinda kulla-
nilmistir. ChatGPT4, BING uygulamasina gore buyik
Olclide yanlis cevaplar olmadan yiiksek diizeyde teshis
ve triyaj dogrulugu sunmustur (6). Yaptigimiz calisma-
da iki ortodonti uzmani ve iki ortodonti asistani sik kar-
silasilan hasta sorularini yanitlama acisindan deger-
lendirdiginde benzer sekilde ChatGPT4 uygulamasini
BING uygulamasina gore daha basarili bulmustur.

ChatGPT’nin oral ve maksillofasiyal cerrahide kulla-
niminin potansiyel faydalarini ve sinirlamalarini aras-
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tiran bir calismada hastalar tarafindan sik¢a sorulan
sorularin yanitlanmasi agisindan ChatGPT'nin soru-
lara dogru ve yararli yanitlar sagladigi bildirilmistir.
Calismamizda degerlendirilen uygulamalar arasin-
da hastalarin sik¢a sordugu sorulari dogru ve yeter-
li sekilde cevaplama acgisindan ChatGPT4'iin ZekAl
ve BING uygulamalarina gére daha basarili, Chat-
GPT3.5'un ise BING uygulamasina gore daha basari-
[l oldugu gorilmastir. (21)

Muttanahally ve ark. (22) dort yapay zeka destekli
sesli sanal asistanin (Google Assistant, Siri, Alexa,
Cortona) oral ve maksillofasiyal radyoloji rapor yazi-
minda verimliligini degerlendirdigi calismada Google
Asistan’in en verimli oldugu, ardindan Cortana, Siri
ve Alexa'nin geldigini bildirmislerdir. Calismada, sanal
asistanlarin agiz, dis ve ¢ene radyolojisi ile ilgili soru-
lara yanit vermede yararl ve kullanish oldugu ancak
rapor yaziminda 6zel kullanim icin daha fazla konu ve
bilginin gerektigi sonucuna varilmistir (22). Calisma-
lar yapay zekéanin saglik hizmetlerinde kullaniminin
umut verici oldugunu ancak sinirlamalarinin dikkate
alinarak insan saglik profesyonelleriyle birlikte sorum-
lu bir sekilde kullaniimasi gerektigini ve gelecekte dis
hekimligi alaninda yayginlasacagini gdstermektedir
(20,22,23). Baska bir calismada ise ChatGPT'nin dis
hekimligi egitiminde ve radyoloji raporlarinin olustu-
rulmasinda kullanilabilecek potansiyel uygulamalar
oldugu ancak goriintl tabanli sorulara cevap vereme-
mesi ve icerigin dogrulanamamasi gibi sinirlamalara
sahip oldugu belirtilmistir (22).

Tiptaki yaygin kullanimina ragmen, ortodonti igin 6zel
olarak tasarlanmis giincel bir yapay zeka teknolojisi
yoktur. Arastirilan yapay zekalardan bazilari ortodon-
tide cesitli faydalar gosterse de bunlarin arastirma-
cilar arasinda dogru ve yeterli bilgi saglama konu-
sundaki tutarsizliklarinin ele alinmasi gerekmektedir.
Mevcut bir yapay zeka destekli ortodonti moddline
ya da ortodonti alanina 6zel olarak hazirlanmis bir
yapay zeka destekli uygulamaya ihtiya¢ vardir. Bu
teknolojinin uygulanmasi, tibbi emsallerinde oldugu
gibi ortodontik uygulamalarin verimliligini de artira-
caktir (20).

Gelecege yonelik olarak benzer calismalarin daha
genis 6rneklemde, birden fazla kullaniciyla ve daha
genis bir soru yelpazesiyle yirutilmesi gerekmekte-
dir. Yapay zeka destekli uygulamalar, hastalarin teda-
vi ile ilgili sorularini dogru ve yeterli bir sekilde yanit-
lamasi acisindan tip ve dis hekimligi alaninda umut
vericidir. Ancak bu uygulamalarin ortodonti alaninda
kullanilabilmesi icin konu ve bilgi sayisinin arttiriimasi
gerekmektedir.
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Sonug¢

Calismamizda ChatGPT4 uygulamasi ChatGPT3,5,
BING, ZekAl uygulamalarina gére hasta bilgilendirme
araci olarak énemli bir potansiyele sahiptir. Uygula-
malar hasta odakli sorulara makul dl¢ctide dogru ve
yararl yanitlar vermistir. Bununla birlikte dért uygula-
ma da tamamen givenli olmayip uygulamalar kulla-
nirken dikkatli davraniimali ve bu uygulamalar klinik
bilgi ve deneyimlerine bir ek olarak gorilmelidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi
Bu makale, insan veya hayvanlar Gizerinde herhangi
bir calisma icermemektedir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gltmeyen
sektdrlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler tc¢lncl parti kisitlamalar sebebi ile paylasila-
mamaktadir.
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ST:. Calismanin planlanmasi, Metodoloji, Arastirma,
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MGC: Calismanin planlanmasi, Metodoloji, Verilerin
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Oz

Amacg

Bu arastirma, yetiskin hastalarin kan alma islemi si-
rasinda yasadigi agriy! tespit edebilmeyi; gorsel ve
isitsel ydntemlerin rutin kan alma uygulamasina ki-
yasla agr duzeyi Uzerindeki etkisini ortaya koymay!
amaclamaktadir.

Gerec ve Yontem

Arastirma, randomize kontrollli bir calisma olarak yu-
ratdldd. 15.01.2022 tarihinde bir Universite hastane-
sinin kan alma biriminde gerceklestirildi. Toplam dok-
san dokuz hasta, ¢ gruba randomize edildi. Gérsel
grupta yer alan hastalara ekranda bulunan doga fo-
tografina, isitme grubunda yer alan hastalara ise din-
ledikleri doga seslerine odaklanmalari istendi. Veriler;
Kisisel Bilgi Formu ve Gorsel Agr Olcegdi kullanilarak
toplandi. Verilerin analizinde; tanimlayici istatistiksel
yontemler, Kruskal-Wallis, Pearson Chi-Square ve
Monte Carlo Exact Testi kullanildi. Anlamlilik, p<0.05
ve p<0.001 dizeyinde degerlendirildi.

Bulgular

Gorsel ve isitsel grup arasinda istatistiksel olarak
anlamli bir farka rastlanmadi (p>0.05). Ancak bu iki
grupta yer alan hastalarin agri dizeyleri, kontrol gu-

rubunda yer alan hastalara gére daha disuk bulundu
(p<0.001).

Sonug¢

Bu arastirma yetiskinlerde bilissel yonetiminin akut
agri dizeyi Gzerindeki olumlu etkisini ortaya koymak-
tadir. Bilissel yonetim kapsaminda kullanilan gorsel
ve isitsel yontemlerin glvenle kullanilabilecegini ka-
nitlamakta ve kanita dayali bilgiler sunmaktadir.

Anahtar Kelimeler: Agri yonetimi, Hemsirelik, Kan
alma

Abstract

Objective

This study aims to determine the pain experienced by
adult patients during the bloodletting procedure and
to reveal the effect of visual and auditory methods
on the level of pain compared to routine bloodletting
procedures.

Material and Method

The study was conducted as a randomized controlled
trial. The study was carried out in a blood collection
unit of a hospital on 15.01.2022. A total of ninety-nine
patients were randomized into three groups (visual,
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auditory, and control groups). Visual Group patients
were asked to focus on the nature photograph on the
screen, and the Auditory Group patients were asked
to focus on the nature sounds they listened to. Data
were collected using the Personal Information Form
and the Visual Analog Scale (VAS). In the analysis
of the data, descriptive statistical methods, Kruskal-
Wallis, Pearson Chi-Square, and Monte Carlo Exact
Tests were used. The significance level was taken as
p<0.05 and p<0.001.

Results
No statistically significant difference was found
between the visual and auditory groups (p>0.05).

Introduction

Needle pain is a common and primary problem
in health care centers (1, 2). Needle pain, which is
frequently encountered especially in children, can also
be seen at a high rate in adults (3). The rate of the adult
population admitting that they are afraid of needles
due to pain is 50.8% (4). It has also been stated that
they want to get away from medical environments due
to this fear of needles and they experience distress
(1). Blood tests, which are frequently requested in
general examinations, require patients to tolerate
needles (5). However, previous negative experiences
with pain; delay and prevent benefiting from health
services (1, 2).

Experiences may cause fear of needles. The concept
of experience mentioned here mostly represents pain
(2, 6). Itis known that the level of fear of patients who
do not have effective pain management in routine
bloodletting practice increases (6, 7). This situation
can become permanent as increased fear of needles
and pain (6). To prevent this situation from becoming
permanent, effective coping strategies with needle
pain should be developed (7, 8).

Distraction methods seems to have a positive effect
on patients' pain levels (7, 8). Among these methods,
visual and auditory methods allow consciousness
to focus on one stimulus at a time. In this way,
it reduces the sensation of pain experienced by
the individual by disconnecting the senses from
the nociceptive stimuli (9). In addition, visual and
auditory methods can reduce the sensation of pain
by allowing the individual to focus on an area other
than the current environment (1, 2). Another effect of
visual and auditory methods are changes in hormone
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However, the pain levels of the patients in the visual
and auditory groups were found lower than the pain
levels of the patients in the control group (p<0.001).

Conclusion

This study reveals the positive effect of distraction on
the level of acute pain in adults. The study proves
that visual and audial methods can be used safely
within the scope of distraction methods and presents
evidence-based information.

Keywords: Bloodletting, Nursing, Pain management

levels through neuroendocrinological pathways.
These methods can reduce pain levels by affecting
the expression of opiate, nitric oxide, cytokine and
hormone levels through neuroendocrinological
pathways (10). The use of the visual and auditory
methods allows individuals to cope more easily with
the pain sensations they have previously experienced
and feel less fear. In this way, the synergistic effect of
fear on pain sensation can be reduced, and it can also
have positive reflections on the next blood collection
experience that the individual may experience (6, 7).
There are limited experimental studies in Turkey that
reveal the level of pain experienced by adult patients
during the bloodletting process and their coping
strategies. However, both healthcare professionals
and patients need to manage the pain experienced
in a practice that we encounter frequently, such as
bloodletting.

This study aims to determine the pain experienced by
adult patients during the bloodletting procedure and
to reveal the effect of visual and auditory methods
on the level of pain compared to routine bloodletting
procedures. It is considered that the study results can
guide both patients and healthcare professionals.

Material and Method

Study Design

The study was conducted as a randomized controlled
trial on 15.01.2022. The suitability of the blood
collection unit, the researchers who will perform the
procedure, and the suitability of the nurses were
effective in the selection of the relevant date.

Study Sample
The population of the study consisted of 475 patients



who visited the blood collection unit of a hospital for
diagnosis on 15.01.2022. A total of 137 patients who
did not meet the inclusion criteria and 18 patients who
declined to participate in the study were excluded
from the study. The sample size was determined
using G-Power 3.1.9.2 software. The effect size value
required in the G-Power analysis was calculated with
a pilot study conducted one week before the date of
the study. Patients were randomized into three groups
(control group, visual group, and auditory group) for
this pilot study. Each group consisted of five patients.
According to the results of the pilot study, the effect
size values were calculated as 0.912. “F test” was
chosen as the test family, and “ANOVA: Fixed effects,
omnibus, one-way” was chosen as the statistical
analysis. The sample size of the study was found to
be a minimum of 24 patients for each group (95%
confidence interval, 5% error rate, and d=0.912).
However, considering the possibility of data loss, it
was decided to evaluate 33 patients in each group.
The study was completed with a total of 99 patients
(n=99) (Figure 1).

Assesved bor elighility [n=475] ‘

—

| Patient (n=320) |

Randomized (ne5%)

Auditoey Group [n= | |

Control Group (n=33

| vost 1o tomow-up im0 | | Lot b follow-up =) Lost ta fallow-ug (n=0) |

Anabyied (n=9%)

Figure 1
Consort participant flow diagram

Inclusion and Exclusion Criteria
Adult volunteer patients who could communicate
with us (speak Turkish, express themselves),
literate (because the questions should be read and
answered), who visit the outpatient blood collection
unit for diagnostic purposes, whose blood collection
was performed in the first trial were included in the
study.

. Cancer patients receiving chemotherapy,

. Patients receiving psychiatric treatment,

. Hemodialysis patients,
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. Pregnant women,

. Patients with a recent history of transfusion
and surgery (as it may affect the results of the study)
were excluded from the study.

Randomization and Blinding

A randomization list was used to randomly distribute
patients into groups. The patients were numbered
according to the order of arrival (11). Patients were
assigned to groups (visual, auditory, and control
groups) according to the numbers in the randomization
list. Due to the nature of the study, blinding could not
be performed in selected patients. However, for the
principal investigator to remain in the blinding order,
the bloodletting procedure and the interventions were
performed by three different nurses. The data obtained
in line with these procedures were recorded by the
second researcher. Thus, the principal investigator
did not see the techniques applied to the patients and
did not take part in the data collection phase.

Data Collection Tools
Personal information form and the visual analog scale
(VAS) were used as data collection tools.

Personal Information Form: This form consists of a
total of 12 questions regarding the characteristics
(age, gender, weight, height, education status,
occupation, having a chronic disease, if yes, which
chronic disease, fear of needles, if yes, the reason for
needle fear, hemophobia, having a bad experience
with bloodletting) of adult patients.

Visual Analog Scale (VAS): The Visual Analog Scale
(VAS) helps to determine the pain level of patients.
The VAS is a 10 cm line with anchor statements on
the left "No Pain" and on the right "Unbearable Pain".
The patient is asked to mark the current pain level on
this line. The pain felt is made visible by measuring
the distance between the left end of the line and the
marked part with a ruler.

Study Protocol

Patients in the control group were not informed
about the research process before the intervention.
Permission was obtained from the patients in the
visual and auditory group for the visual or auditory
intervention to be performed. Patients in these
two groups were informed about the research after
the intervention and asked whether they wanted
to participate in the study or not. Any data loss did
not occur in this process. The research process was
planned in this way in order to prevent the Hawthorne
effect that may be seen in the patients in the groups.
According to Hawthorne theory, experiments can
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change the results of researchs when subjects know
that they are being observed. This can manifest itself
in two ways. In positive Hawthorne (feeling valued,
positive approach, etc.), patients may express the
intensity of pain they feel with a lower value due
to being observed, while in negative Hawthorne
(negative dialog, knowing that they were observed
only for research, etc.), the opposite can be seen (12).

For pain management, patients in the visual group
were asked to focus on the nature photographs on
the screen (adjusted to be at the patient's eye level),
and routine bloodletting was performed. Disposable
earplugs were used to prevent patients from being
affected by external sounds. After the procedure,
the patients were asked to mark their pain levels
on the VAS (scoring from 0 to 10) and to fill out the
guestionnaire.

Patients in the auditory group were asked to focus
on the sounds of nature they heard, and routine
bloodletting was performed. Disposable eye patches
were used to prevent the patients from being affected
by the external environment. Disposable earplugs
were used for each patient. After the procedure, the
patients were asked to mark their pain levels on the
VAS and to fill out the questionnaire.

Routine bloodletting was performed for the patients
in the control group. After the procedure, the patients
were asked to mark their pain levels on the VAS and
to fill out the questionnaire.

The interventions were carried out in three different
locations of the blood collection unit (in a way that
prevents patients from seeing and hearing each
other).

A different nurse was determined for each group
(have 5 years experience in blood collection unit).
These nurses performed the bloodletting and the
interventions (vacutainer blood collection needles of
the same size were used for each blood collection
procedure). Data were collected by the second
researcher (within the first 5 minutes after blood
collection). All other procedures were performed by
the principal investigator.

Data Analysis

The data obtained from the study were computerized
and analyzed with IBM SPSS 21.0 software.
Descriptive statistical methods (mean, standard
deviation, frequency) as well as Kruskal-Wallis,
Pearson Chi-Square and Monte Carlo Exact Tests
were used to analyze the data. The conformity of
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quantitative data to normal distribution was evaluated
by Shapiro-Wilk and Kolmogorov Smirnov. Kruskal-
Wallis tests were used to compare data that did not
conform to normal distribution. Pearson Chi-Square
and Monte Carlo Exact Tests were used to analyze
the significance between qualitive data. Significance
level was taken as p<0.05 and p<0.001.

Results

Table 1 shows the descriptive characteristics of the
patients included in the study groups. The descriptive
characteristics of the patients were compared
according to the groups. It was determined that the
groups were similar in terms of age, gender, body
mass index (BMI), education status, occupation,
having a chronic disease, if yes, which chronic
disease, fear of needles, if yes, the reason for fear of
needles, hemophobia, and having a bad experience
with bloodletting, and the groups were homogeneously
distributed (p>0.05) (Table 1).

It was determined that 72.7% of the control group,
75.8% of the visual group, and 54.5% of the auditory
group experienced needle fear. Also, the control,
visual and auditory groups expressed the situation
that causes fear of needles as “Feeling Pain” at a
rate of 45.4%, 51.6%, and 39.3%, respectively. While
it was determined that more than half of the control
group patients (54.5%) and visual group patients
(57.6%) did not have hemophobia, this rate was found
to be higher in the auditory group (72.7%). In addition,
it was determined that more than half of the patients
in the three groups did not have a bad experience
with bloodletting (Table 1). It was determined that
there was no significant relationship between the
descriptive characteristics of the patients and their
pain levels (p>0.05). When the pain levels of the
patients were compared according to the groups,
the rates were 6.70 (1.2-10) for the control group, 2
(0.6-4.6) for the visual group, and 1.3 (0.2-4.3) for
the auditory group. While no statistically significant
difference was found between the visual and auditory
groups (p>0.05), there was a statistically significant
difference between the control group and these two
groups (p<0.001). In other words, the level of pain
perceived by individuals differs highly according to
distraction methods (n2:0.573). When the results
were interpreted, it was determined that the control
group patients had higher pain levels than the visual
group patients and auditory group patients. Also,
although there was no significant difference between
the visual and auditory groups, it was determined that
the visual group patients had a higher level of pain
than the auditory group patients (Table 2).
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Table 1 Descriptive characteristics of the patients

Control group | Visual group | Auditory group Test

n % n % n % statistics P
Age (MeanzSd) 49.91+15.81 54.58+15.20 58.06+14.37 5.189* 0.075
Female 21 63.6 19 57.6 21 63.6
Gender 0.342** 0.843
Male 12 36.4 14 42.4 12 36.4
Body mass index (BMI) 27.74+6.84 29.52+8.49 29.09+7.41 0.882* 0.643
No literacy 1 8 0 0 1 3
) Primary education 12 36.4 18 54.6 17 51.5
Education status 6.670*** | 0.352
High school 6 18.2 7 21.2 9 27.3
University 14 42.4 8 24.2 6 18.2
Housewife 11 333 14 42.4 21 63.6
Retired 5 15.2 6 18.2 6 18.2
Civil servant 9 27.3 4 12.1 1 &
Occupation 11.355*** | 0.073
Other (farmer,
pharmacist,
R ST 8 24.2 9 27.3 5] 15.2
private sector)
i i Yes 19 57.6 20 60.6 25 75.8
H_a\vmg a chronic 2 740% 0524
disease No 14 | 424 | 13 | 394 | 8 24.2
Diabetes mellitus 7 21.2 9 27.3 9 27.3
If yes,_wh!ch Hypertension 8 24.2 5 18.2 7 21.2 2 657%* | 0.650
chronic disease
Heart failure 4 12.2 5 15.2 9 27.3
Yes 24 72.7 25 75.8 18 545
Fear of needles 3.971* 0.137
No 9 27.3 8 24.2 15 45.5
Feeling pain 15 454 17 51.6 13 39.3
:f yes: thi reason 0.453* | 0.797
ortear of needles | qijyre to find vein 9 27.3 8 24.2 5 15.2
) Yes 15 455 14 42.4 9 27.3
Hemophobia 2.648** 0.266
No 18 54.5 19 57.6 24 72.7
Having a bad Yes 13 | 394 | 10 | 303 | 13 39.4
experience with 0.786** 0.675
bloodletting No 20 | 606 | 23 | 697 | 20 | 60.6

*Kruskal-Wallis Test, ** Pearson Chi-Square, *** Monte Carlo Exact Test.

Comparison of pain level by groups

Control group Visual group Auditory group Test statistics p
Pain level <0.001*
6.70 (1.2-10) a 2 (0.6-4.6) bc 1.3 (0.2-4.3) bc 44.847* Y

*Kruskal-Wallis Test, **Eta-squared (n2) Test, a-b: There is no difference between groups with the same letter.
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Discussion

Bloodlettingis one ofthe invasive procedures commonly
used for diagnostic purposes. Such applications reveal
the feeling of pain due to the density of nerve endings
in the epidermis and psychological factors (13, 14).
The majority of the adult population states that they
experience fear due to the pain caused by the needle.
Moreover, this fear prevents patients from benefiting
from health services (1, 2, 4). The relevant literature
states that distraction methods are effective on pain
level (7, 9-15). For this purpose, this study aims to
detect the pain experienced by adult patients during
the bloodletting procedure and to reveal the effect of
distraction methods on the level of pain compared to
routine bloodletting.

Pain is a significant condition that can be seenin all age
groups (16-19). Some studies indicate that needle pain
decreases with age (18, 20). On the other hand, other
studies reported that the young population is more
afraid of bloodletting, and this condition increases the
level of pain experienced (12, 18). Elderly patients can
consider pain as a natural part of their developmental
period. Also, at these ages, a sensory loss can reduce
the feeling of pain (19-21). Young people, on the other
hand, may experience more pain due to their emotional
distress (12, 18). In this study, it was determined that
there was no significant difference in the pain levels
of the patients according to their age (p>0.05). It is
considered that this may be due to the fact that the
patients included in the current study were adulthood.

The relationship between gender and pain is among
the subjects that are still being studied. Bimpong et
al. (2021) reported that females experience more pain
than males (21). Lloyd et al. (2020) on the other hand,
state that females are more sensitive to pain (22). In
the same study, it was reported that various factors
may cause this sensitivity and that a high progesterone
level may increase pain sensitivity. Bartley et al.
(2015) stated that the testosterone hormone reduces
the level of pain (23). It has been stated that pain
intensity decreases with increasing testosterone levels
in females (21, 22, 24). Previous studies reveal that
females experience more pain than males. However,
it is also stated that males may experience more pain
than females. Society's portrayal of females in a more
fragile structure enables the pain experienced to be
expressed more. This situation also shows that females
can express their pain more easily. Males, who are
portrayed as strong by society, cannot express their
pain levels as they wish (21, 23). In this study, it was
determined that there was no significant difference in
the pain levels of the patients according to their gender
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(p>0.05). When the relevant literature is examined, it
can be stated that this is an expected result.

Patients with obesity (BMI=30) experience more pain
than other patients (25, 26). Fats are tissues that have
an endocrine function to produce cytokines. Normal
weight patients have M2 macrophage cells in their
adipose tissue. These cells secrete anti-inflammatory
cytokines (For example IL-10). However, when excess
fatis stored in the body, M1 macrophages pass into the
adipose tissue and secrete proinflammatory cytokines
(For example TNF-qa, IL-1, IL-6). Cytokines secreted
in patients with high BMI cause pain by creating low-
grade inflammation through the blood circulation.
These cytokines also affect both the peripheral and
central nervous systems, making patients more
sensitive to mechanical stimuli. These results provide
evidence that patients with higher BMI experience
more needle pain (25, 26). Chin et al. (2020) stated
that patients with obesity have lower pain tolerance
(25). In the present study, it was determined that there
was no significant difference in the pain levels of the
patients according to their BMI (p>0.05). Considering
that the BMI of the patients participating in the study
was below 30, it can be stated that the result of the
study is compatible with the literature.

In the present study, it was determined that there
was no significant relationship between education
status and pain level (p>0.05). Studies are generally
carried out on chronic patients. There are not enough
studies that can reveal the relationship between pain
experienced in acute processes and educational
status. It is considered that this situation is due to the
lack of sufficient time to evaluate the effectiveness
of the education status of the patients in procedures
performed in a short time, such as bloodletting.

Fear of needles may differ according to occupations.
McLenon and Rogers (2019) (17) reported that 27%
of hospital staff and 16% of adult patients experienced
fear of needles (17). When the results are interpreted,
it is noticed that hospital staff experience more fear of
needles than other adult patients. It is thought that this
situation may be due to the effects of the reactions of
the patients due to needle pain on the hospital staff.
However, in this study, it was found that the pain level
of the patients did not differ significantly according to
their occupation (p>0.05). The lack of sufficient studies
on the subject causes limitations in interpreting our
study results.

Patients with chronic diseases are more frequently
exposed to procedures with needles. This causes
patients to experience more fear of needles (27).



McLenon and Rogers (2019) stated that most
patients diagnosed with chronic diseases are afraid
of procedures with needles, but this fear gradually
decreases in the ongoing processes (17). Duncanson
et al. (2021), on the other hand, state that patients
should be supported in repetitive procedures with
needles (27). Cimpean and David (2019) report that
pain experiences that are not properly managed
can cause fear (28). These results emphasize the
importance of controlling pain experiences with
necessary methods in patients with chronic diseases.
The results of the present study show that there is no
significant difference between the patients' chronic
disease status and their pain levels (p>0.05). This result
may be an indication that the patients participating in
the study had positive pain experiences.

Pain during the bloodletting can cause patients to
experience fear. This fear can also increase the
pain sensitivity of patients (28-30). Markfelder and
Pauli (2020) stated that fear of pain is associated
with increased pain levels (29). In the current study,
it was determined that there was no significant
relationship between the fear of needles/cause and
pain levels of the patients (p>0.05). However, when
the data were examined, it was observed that the
patients participating in the study were afraid of
needles. Participants stated that they were afraid of
feeling pain as the reason for this situation. Although
our study results are not significant, when the data
are interpreted, it is considered that our results are
compatible with the literature.

In our study, it was determined that there was
no significant relationship between having a bad
experience with bloodletting and the level of pain
(p>0.05). The study of Cimpean and David (2019)
supports that negative pain experiences and fear
of pain can be prevented when bloodletting is
successfully managed (28). This study is an indication
that our results are compatible with the literature. The
study by Wani et al. (2014) found that approximately
4% of the general population has hemophobia (31).
For this reason, it is stated that patients may avoid
bloodletting. In our study, it was observed that
there was no significant relationship between the
patients' hemophobia and their pain levels (p>0.05).
Considering the low prevalence of hemophobia in
the literature, it is considered that our study result is
compatible with the literature.

Numerous studies indicate that distraction methods
can reduce the level of pain (13, 14). The results of
these studies generally support two main views. The
first view claims that the mind can only focus on one
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stimulus at a time. The second view argues that with
these methods, the senses are disconnected from
nociceptive stimuli (13). Regardless of the result,
success can be achieved in pain management by using
distraction methods. However, the selected methods
must be interesting and effective (13). According to
our study results, there was no statistically significant
difference in pain levels between the visual and
auditory groups (p>0.05), but there was a statistically
significant difference between these two groups and
the control group (p<0.001). It was determined that
the patients in the control group had higher pain levels
than the patients in the visual and auditory groups.
Also, although there was no significant difference
between the visual and auditory groups, it was
observed that the patients in the visual group had a
higher level of pain than the patients in the auditory
group. Akin (2021) reports that auditory methods
affect hormone levels through neuro endocrinological
pathways, thus reducing pain levels (10). Czech et al.
(2021) state that engaging visual methods reduce the
level of pain (9). When the literature is examined, it is
considered that our study results are compatible with
recent studies.

Conclusion

In our study, it was observed that the patients with
distraction methods during the bloodletting procedure
experienced aless of pain than the other patients. Also,
it was determined that the use of visual techniques as
a distraction method gave more positive results on the
level of pain than auditory techniques. It is considered
that it is essential to bring evidence-based information
to the literature by conducting more experimental
studies on adult patients on the subject.

Limitations

This study was a randomized controlled trial. There
wasn't matching according to sociodemographic
characteristics in the study design. In addition, three
different nurses (one nurse for each group) were
employed because blood procedure was started at
the same time for each group.

Conflict of Interest Statement
The authors have no conflicts of interest to declare.

Ethical Approval

The research protocol was approved by the clinical
research ethics committee of a medical school
(Suleyman Demirel University Faculty of Medicine
Clinical Research Ethics Committee, 30.12.2020,
72867572-050.01.04-). Permission was obtained
from the institution where the study was conducted to

694



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

collect the study data (Suleyman Demirel University
Research and Application Hospital, 26.02.2021,
E-26515734-605.01-31294). The Declaration of
Helsinki was complied with at every step of the study.

Consent to Participate and Publish

All patients were informed about the purpose of
the study. Informed consent was obtained from the
patients to publish and participate.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Availability of Data and Materials
Data available on request from the authors.

Authors Contributions

TC: Conceptualization; Data curation; Formal
analysis; Investigation; Methodology; Visualization;
Writing-original draft; Writing-review & editing.

FEA: Conceptualization; Investigation; Methodology;
Validation; Visualization; Writing-review & editing.

References

1. Jancy J. Effect of cold needle on perception of pain during
intra muscular injection. Asian Journal of Nursing Educa-
tion and Research. 2019;9(4):483-87. Do0i:10.5958/2349-
2996.2019.00101.0.

2. McMurtry CM, Taddio A, Noel M, Antony MM, Chambers CT,
Asmundson GJG, et al. Exposure-based interventions for the
management of individuals with high levels of needle fear ac-
ross the lifespan: A clinical practice guideline and call for further
research. Cogn Behav Ther. 2016;45(3):217-35. D0i:10.1080/1
6506073.2016.1157204.

3. Lescop K, Joret |, Delbos P, Briend-Godet V, Blanchi S, Bre-
chet C, et al. The effectiveness of the buzzy device to reduce
or prevent pain in children undergoing needle-related procedu-
res: The results from a prospective, open-label, randomised,
non-inferiority study. Int J Nurs Stud. 2020;113:103803. Do-
i:10.1016/j.ijnurstu.2020.103803.

4. Chen HC, Shaw JS, Lee JF, Wu SF. Study on fast needle pun-
cture to reduce pain. In 2019 |IEEE International Conference
on Architecture, Construction, Environment and Hydraulics.
2019;128-32. D0i:10.1109/ICACEH48424.2019.9041931.

5. Kowalsky JM, Conatser R, Ritz T, Fransa CR. Effects of respi-
ratory and applied muscle tensing interventions on responses
to a simulated blood draw among individuals with high needle
fear. J Behav Med. 2018;41(6):771-83. D0i:10.1007/s10865-
018-9925-8.

6. McMurtry CM, Noel M, Taddio A, Antony MM, Asmundson
GJG, Riddell RP, et al. Interventions for individuals with high
levels of needle fear: Systematic review of randomized cont-
rolled trials and quasi-randomized controlled trials. Clin J Pain.
2015;31(10):109. D0i:10.1097/AJP.0000000000000273.

7. AminiSaman J, Karimpour HA, Hemmatpour B, Mohammadi S,
Darvishi S, Kawyannejad R. Effect of transcutaneous electrical
nerve stimulation on the pain intensity during insertion of ne-
edle in patients undergoing spinal anesthesia: A randomized

695

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Effect of Distraction on Acute Pain

controlled study. Journal of Acupuncture and Meridian Studies.
2020;13(3):83-6. D0i:10.1016/j.jams.2020.03.062.

Raghibi A, Salar A, Askari H, Keykha R. Investigating the effect
of arnica ointment and distraction on the pain caused by fistula
needle insertion in hemodialysis patients: A clinical trial. Medi-
cal-Surgical Nursing Journal. 2018;7(2):e85338. D0i:10.5812/
msnj.85338.

Czech O, Wrzeciono A, Rutkowska A, Guzik A, Kiper P, Rut-
kowski S. Virtual reality interventions for needle-related pro-
cedural pain, fear and anxiety-A systematic review and me-
ta-analysis. Journal of Clinical Medicine. 2021;10(15):3248.
D0i:10.3390/jcm10153248.

Akin ME. Effect of music on anxiety and pain during ult-
rasound-guided core needle breast biopsy: A randomized
controlled trial. Diagnostic and Interventional Radiology.
2021;27(3):360. D0i:10.5152/dir.2021.20132.

Random.org. What's this fuss about true randomness? [Inter-
net]. 2023 [Erisim Tarihi 12 Subat 2023]. Erisim adresi: http:/
www.random.org.

Berthelot JM, Nizard J, Maugars Y. The negative Hawthorne ef-
fect: Explaining pain overexpression. Joint Bone Spine. 2019;
86(4): 445-449. D0i:10.1016/j.jbspin.2018.10.003.

Yilmaz D, Giines UY. The effect on pain of three different nonp-
harmacological methods in peripheral intravenous catheterisa-
tion in adults. J Clin Nurs. 2018;27(5-6):1073-80. Doi:10.1111/
jocn.14133.

Jonsson T, Ekvall Hansson E, Thorstensson CA, Eek F, Berg-
man P, Dahlberg LE. The effect of education and supervised
exercise on physical activity, pain, quality of life and self-effi-
cacy-an intervention study with a reference group. BMC Mus-
culoskelet Disord. 2018;19(1):1-11. Doi:10.1186/s12891-018-
2098-3.

Taddio A, Riddell RP, Ipp M, Moss S, Baker S, Tolkin J, et al.
Relative effectiveness of additive pain interventions during vac-
cination in infants. CMAJ. 2014;189(6):E227-34. D0i:10.1503/
cmaj.160542.

Kim, E, Lee JE, Sohn M. The application of one-hour static qi-
gong program to decrease needle pain of korean adolescents
with type 1 diabetes: A randomized crossover design. Journal
of Evidence-based Complementary & Alternative Medicine.
2017;22(4):897-901. D0i:10.1177/2156587217722473.
McLenon J, Rogers MA. The fear of needles: A systema-
tic review and meta-analysis. J Adv Nurs. 2019;75(1):30-42.
Doi:10.1111/jan.13818.

van Dijk, J.F.M., Zaslansky, R., van Boekel, R.L.M., Cheuk-A-
lam, J.M., Baart, S.J., Huygen, F.J.P.M., Rijsdijk, M. Posto-
perative pain and age: A retrospective cohort association
study. Anesthesiology. 2021;135(6):1104-19. Do0i:10.1097/
ALN.0000000000004000.

Yoon SL, Scarton L, Duckworth L, Yao Y, Ezenwa MO, Su-
arez ML, et al. Pain, symptom distress, and pain barriers
by age among patients with cancer receiving hospice care:
Comparison of baseline data. Journal of Geriatric Oncology.
2021;12(7):1068-75. D0i:10.1016/j.jgo.2021.04.008.

Kiguk U, Karadeniz H. Yaslanmaya bagl bireylerde gorilen
fizyolojik, ruhsal, sosyal degisiklikler ve korunmaya yonelik 6n-
lemler. Yasl Sorunlari Arastirma Dergisi. 2021;14(2):96-103.
Doi:10.46414/yasad.877517.

Bimpong K, Thomson K, Mcnamara CL, Balaj M, Akh-
ter N, Bambra C, et al. The gender pain gap: gen-
der inequalities in pain across 19 european countries.
Scand J Public Health. 2021;50(2):1403494820987466.
D0i:10.1177/140349482098746.

Lloyd EP, Paganini GA, ten Brinke L. Gender stereotypes
explain disparities in pain care and inform equitable poli-
cies. Policy Insights from the Behavioral and Brain Sciences.
2020;7(2):198-204. D0i:10.1177/237273222094289.

Bartley EJ, Palit S, Kuhn BL, Kerr KL, Terry EL, DelVentura
JL, et al. Natural variation in testosterone is associated with



24.

25.

26.

27.

28.

29.

30.

31.

hypoalgesia in healthy women. Clin J Pain. 2015;31(8):730-9.
D0i:10.1097/AJP.0000000000000153.

Archey M, Goldey K, Crockett E, Boyette-Davis J. An investiga-
tion of the effects of testosterone and behavioral expressions
of pain on sex/gender differences in pain perception. Psychol
Rep. 2019;122(3):826-40. D0i:10.1177/0033294118781320.
Chin SH, Huang WL, Akter S, Binks M. Obesity and pain: A sys-
tematic review. International Journal of Obesity. 2020;44(5):969-
79. D0i:10.1038/541366-019-0505-y.

Zhang JM, An J. Cytokines, inflammation and pain. Int
Anesthesiol  Clin.  2017;45(2):27-37.  Doi:10.1097/AIA.
0b013e318034194e.

Duncanson E, Le Leu RK, Shanahan L, Macauley L, Bennett
PN, Weichula R, et al. The prevalence and evidence-based
management of needle fear in adults with chronic disease: A
scoping review. Plos One. 2021;6(6):e0253048. Do0i:10.1371/
journal.pone.0253048.

Cimpean A, David D. The mechanisms of pain to-
lerance and pain-related anxiety in acute pain. He-
alth  Psychology Open. 2019;29(2):205510299865161.
D0i:10.1177/2055102919865161.

Markfelder T, Pauli P. Fear of pain and pain intensity: me-
ta-analysis and systematic review. Psychological Bulletin.
2020;146(5):411-50. D0i:10.1037/bul0000228.

Korkut S, Ulker T. The effect of pain experienced during the co-
vid-19 infection on the fear of pain and quality of life. Pain Ma-
nag Nurs. 2021;23(1):31-7. D0i:10.1016/j.pmn.2021.08.007.
Wani AL, Ara A, Bhat SA. Blood injury and injection pho-
bia: The neglected one. Behavioural Neurology. 2014;7.
D0i:10.1155/2014/471340.

Siileyman Demirel Universitesi Tip Fakdltesi Dergisi

696






OZGUN ARASTIRMA ORIGINAL RESEARCH

Med J SDU / SDU Tip Fak Derg > 2023:30(4):698-702 doi: 10.17343/sdutfd.1382872

THE RELATION BETWEEN MODIFIED SYSTEMIC
INFLAMMATION SCORE AND PROGNOSTIC MARKERS

OF GASTROINTESTINAL STROMAL TUMORS
MODIFIYE SISTEMiIK INFLAMASYON SKORU ILE GASTROINTESTINAL STROMAL
TUMORLERIN PROGNOSTIK GOSTERGELERI ARASINDAKI iLiSKi

Firat CANLIKARAKAYA!, Serhat OCAKLIZ, Cengiz CEYLANS, Abidin GOKTAS*, ilkay GULERS,

Serdar GOKAY TERZIOGLU*

! Department of General Surgery, Niksar State Hospital, Tokat, TURKIYE

2 Department of General Surgery, Pursaklar State Hospital, Ankara, TURKIYE

3 Department of Gastrointestinal Surgery, Inénii University Faculty of Medicine, Malatya, TURKIYE
4 Department of General Surgery, Ankara Bilkent City Hospital, Ankara, TURKIYE

s Directorate of Public Hospitals, Republic of Tiirkiye Ministry of Health, Ankara, TURKIYE

Cite this article as: Canlikarakaya F, Ocakli S, Ceylan C, Goktas A, Giiler I, Gkay Terzioglu S. The Relation between Modified
Systemic Inflammation Score and Prognostic Markers of Gastrointestinal Stromal Tumors. Med J SDU 2023; 30(4): 698-702.

Oz

Amacg

Gastrointestinal stromal timorler, gastrointestinal sis-
tem boyunca yerlesebilen mezenkimal kékenli timor-
lerdir. Bu calismada Modifiye sistemik inflamasyon
skorunun (mSIS) bu timdrlerin prognozunu 6ngérme-
deki rolu arastirildi.

Gerec¢ ve Yontem

1 Haziran 2019 ile 1 Aralik 2022 tarihleri arasinda
Ankara Sehir Hastanesi'nde ameliyat edilen Gastro-
intestinal Stromal Tumor (GIST) tanisi alan 115 hasta
incelendi. TUmorun lokalizasyonu, boyutu, ripttr-ka-
nama-nekroz varhgi, ki-67 duzeyi, mitotik indeks ve
ameliyat 6ncesi albiimin, lenfosit ve monosit diizeyleri
degerlendirildi. mSIS skoru 0, 1 ve 2 olarak gruplandi-
rildi. mSIS ile Ki-67 indeksi, ruptur, nekroz ve kanama
varligi ile iliskisi arastirildi.

Bulgular
115 hastanin 68'i (% 59) erkek, 47'si (% 41) kadin
olup yas ortalamasi 62,5 (= 12,67) idi. TUmor lokas-

yonlari: mide (% 64,3), ince bagirsak (% 26), kolon
(% 5,2), yemek borusu (% 1,8), pankreas (% 1,8) ve
yumurtalik (% 0,9). 25'inde (% 30,7) nekroz, 67'sinde
(% 58,7) kanama, 19'unda (% 16,8) ruptur vardi ve
ortalama Ki-67 duzeyi 9,09 (= 10,64) idi. Hastalarin
63'Unde (% 54,8) mSIS 0, 29'unda (% 25,2) mSIS 1
ve 23'Uinde (% 20) mSIS 2 vard!. istatistiksel analizler-
de, mSIS ile nekroz mevcudiyeti arasinda anlamli bir
korelasyon bulundu.

Sonug

mSIS skoru viicuttaki inflamasyonu gosteren degerli
bir skordur ve birgok malignitenin prognozu ile iligkili
oldugu gosterilmistir. Calismamizda timorde nekroz
varligi mSIS skoru ile iligkili bulunmustur. Bu sonug
tek basina prognozu tahmin etmek igin yeterli olmasa
da yeni calismalara kapi acabilecek bir konu oldugu
disuniulmektedir.

Anahtar Kelimeler: Gastrointestinal stromal timor,
Modifiye sistemik inflamasyon skoru, Prognoz, Tumor
nekrozu

Sorumlu yazar ve iletisim adresi / Corresponding author and contact address: S.0. / ocakliserhat@gmail.com
Miiracaat tarihi/Application Date: 29.10.2023 + Kabul tarihi/Accepted Date: 01.12.2023

ORCID IDs of the authors: F.C: 0000-0003-4858-7480; S.0: 0000-0002-3176-4914;

C.C: 0000-0003-3471-8726; A.G: 0000-0002-5290-850X; i.G: 0000-0003-0479-6942;

S.G.T: 0000-0003-2975-0430

698



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Abstract

Objective

Gastrointestinal stromal tumours are tumours of
mesenchymal origin that can be located along
the gastrointestinal tract. In this study, the role of
Modified systemic inflammation score in predicting
the prognosis of these tumours was investigated.

Material and Method

115 patients diagnosed with Gastrointestinal Stromal
Tumor (GIST) who underwent surgery at Ankara City
Hospital between June 1, 2019 and December 1,
2022 were examined. Tumor location, size, presence
of rupture-bleeding-necrosis, Ki-67 level, mitotic index
and preoperative albumin, lymphocyte and monocyte
levels were evaluated. mSIS score was grouped as
0, 1 and 2. The relationship between mSIS and Ki-
67 index and the presence of rupture, necrosis and
bleeding was investigated.

Results
Out of 115 patients, 68 (59 %) were male, 47 (41 %)
were female, with an average age of 62.5 (+ 12.67)

Introduction

Gastrointestinal stromal tumors (GIST) are mesen-
chymal-derived neoplasias that can be located along
the gastrointestinal tract, have an incidence of 0.43-
2.2/100000, and are seen equally in both genders. It
is found to originate from Cajal cells associated with
intestinal motility and it is observed to express CD-117
(C-kit) antigen at the molecular level (1). The most
common location of GISTs is the stomach with a rate
of up to 70%. This is followed by the small intestines
and colon (2). Rarely (<5%), GISTs may also be
seen in structures outside the gastrointestinal tract
(mesentery, omentum, retroperitoneum, pancreas,
spleen, falsiform ligament, hepatogastric ligament,
mediastinum, pelvis, etc.) and these GISTs are called
Extragastrointestinal Stromal Tumors (EGIST) (3).
In 20% of cases, metastasis is detected at the time
of diagnosis, and the primary treatment method is
curative resection (4).

The most important factors in GIST prognosis are
tumor localization, tumor size and mitotic index. These
parameters also have an important role in shaping the
treatment (5). In addition, age, presence of necrosis
and hemorrhage in the tumor, and the Ki-67 index
are other factors that affect prognosis (5, 6). In the
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years. Tumor locations: stomach (64.3 %), small
intestine (26 %), colon (5.2 %), esophagus (1.8 %),
pancreas (1.8 %), and ovary (0.9 %). Necrosis was
in 25 (30.7 %), hemorrhage in 67 (58.7 %), rupture
in 19 (16.8 %), and the mean Ki-67 level was 9.09 (x
10.64). 63 (54.8 %) patients had mSIS 0, 29 (25.2 %)
had mSIS 1, and 23 (20 %) had mSIS 2. Statistical
analysis found a significant correlation between mSIS
and necrosis, but not with other parameters.

Conclusion

The mSIS score is a valuable score showing
inflammation in the body and has been shown to be
associated with the prognosis of many malignancies.
In our study, the presence of necrosis in the tumour
was found to be associated with the mSIS score.
Although this result alone is not sufficient to predict
the prognosis, it is thought to be an issue that may
open the door to new studies.

Keywords: Gastrointestinal stromal tumour, Modified
systemic inflammation score, Prognosis, Tumour
necrosis

preoperative period, prognostic determinants such
as tumor location, size and age of the patient can be
determined, but critical parameters such as mitotic
index, Ki-67, presence of necrosis or hemorrhage
can only be learned after surgical resection. The
determination of these parameters before surgery
may change the treatment method.

The relationship between systemic inflammation,
cancer pathogenesis and prognosis has long been
recognized. This subject, which was first addressed
by Rudolf Virchow in 1863, has been examined in
various ways since then (7, 8). This relationship
has been supported by indicators such as Glasgow
Prognostic Index and Modified systemic inflammation
score (MSIS) (9, 10). The mSIS; it is a parameter
created by albumin and lymphocyte-monocyte ratio
(LMR), and its relationship with the prognosis of some
malignancies such as stomach and thyroid cancer
has been shown in the literature (11, 12).

In our study, we aimed to evaluate the relationship
between mSIS, which has not been investigated
before in the literature, and prognostic indicators
of GISTs; and to investigate whether the result will
have an impact on the treatment decision made in the
preoperative period in patients with GISTs.



Material and Method

The study included 115 patients with afinal pathological
diagnosis of GIST who underwent surgery at Ankara
City Hospital between June 1, 2019 and December
1, 2022. Clinical information of the patients was
obtained from the hospital data recording system.
Demographic data, tumor localization and size,
presence of tumor rupture-hemorrhage-necrosis,
Ki-67 level, mitotic index, preoperative albumin,
lymphocyte and monocyte levels were analyzed.

The mSIS score was calculated using albumin and
LMR. If Albumin =4 g/ dL and LMR = 3.4 mSIS score
were considered O; if albumin<4 g/dL or LMR < 3.4
mSIS score was considered 1; if albumin <4 g / dL
and LMR <3.4 mSIS score was considered 2. Patients
were divided into 3 groups according to mSIS score
(0-1-2). The relationship between these groups and
Ki67 index, presence of rupture, presence of necrosis,
and presence of hemorrhage was investigated.

Statistical Analysis

Categorical variables were expressed as number of
patients (frequency) and percentage (%). Statistical
differences between mSIS score and the presence of

Table 1 Demographic and tumoral characteristics

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

rupture, necrosis and bleeding were analyzed with the
Chi Square test. Firstly, the Kolmogorov-Smirnov test
was performed for the relationship between the mSIS
score and Ki-67. Since the data were not normally
distributed, Kruskal-Wallis test was used. All analyzes
were performed with the SPSS v25 package program.
P value < 0.05 was considered significant.

Results

A total of 115 patients were included in the study. 68
(59 %) of these patients were male and 47 (41 %)
were female. The average age of the patients was
62.5 (£ 12.67). The tumor was located in the stomach
in 74 (64.3 %), small intestine in 30 (26 %), colon in 6
(5.2 %), esophagus in 2 (1.8 %), pancreas in 2 (1.8 %)
and ovary in 1 (0.9 %) of the patients. Necrosis was
detected in 25 (30.7 %), hemorrhage in 67(58.7 %),
rupture in 19 (16.8 %) of the patients and the mean
Ki-67 level was calculated as 9.09 (+ 10.64). It was
observed that 63 (54.8 %) patients had mSIS 0, 29
(25.2 %) had mSIS 1, and 23 (20 %) had mSIS 2.
Statistical analysis revealed a statistically significant
correlation between mSIS and necrosis development,
but no statistically significant correlation was found
between mSIS and other parameters (Table 1, 2).

Variables Count
Male 68 (%59)
Gender
Female 47 (%41)
Gastric 74 (%64,3)
Intestinal 30 (%26)
. Colonic 6 (%5,2)
Tumor Localization Esophageal 2 (%1.8)
Pancreatic 2 (%1,8)
Ovarian 1 (%0,9)
Rupture 19 (%16,8)
Histopathologic . 5
Characteristics Necrosis 25 (%30.7)
Hemorrhage 67 (%58,7)
0 63 (%54,8)
mSIS* 1 29 (%25,2)
2 23 (%20)

*mSIS: Modified Systemic Inflammation Score
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Modified Systemic Inflammation Score and GIST

Table 2 Correlation between mSIS and prognostic markers

mSIS 0 mSIS 1 mSIS 2 p
Rupture 7 4 8 0,069
Necrosis 7 9 9 0,008
Hemorrhage 34 18 15 0,57

Discussion

GIST is a rare pathology with a broad-spectrum
prognosis. Important prognostic factors such as Ki-
67 and presence of necrosis-rupture-hemorrhage in
the tumor can only be learned after surgical resection
(5). Finding a preoperative prognostic marker as
valuable as postoperative markers may be effective
in treatment planning and increasing disease-free
survival. For this purpose, the relationship between
mSIS score and prognostic parameters for GIST was
evaluated in our study.

In studies on GIST prognosis, high Ki-67 levels and
the presence of necrosis, hemorrhage and rupture
in the tumor were found to be among the poor
prognostic factors. A study of 114 patients showed
that the presence of necrosis in the tumor was an
independent risk factor for poor prognosis. In a study
examining only gastric-located GISTs, it was found
that the presence of necrosis in the tumor reduced
the 5-year disease-free survival from 94.9 % to 71.6
% (13-16). In our study, a significant relationship was
found between mSIS and only tumor necrosis among
the prognostic parameters of GIST.

Conclusion

The mSIS score is a valuable indicator of inflammation
in the body. Many studies have shown a correlation
with the presence of malignancy and prognosis, but
in our study, a correlation was found only with the
presence of tumor necrosis. We believe that more
comprehensive studies are needed, as the results
will not be effective in predicting prognosis and
determining treatment in the preoperative period.
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Oz

Amag

Rutin kan tetkiklerinde calisilan inflamatuar belirtec
ve bu belirteclerin birbirleriyle oranlari ile Gretra darhgi
tedavisi sonrasi gelisen niiks arasindaki iliskiyi ortaya
koymak.

Gerec ve Yontem

Calismaya internal Uretrotomi operasyonu geciren
142 hasta dabhil edildi. Veriler retrospektif olarak ta-
randi. Hastalarin yaslari, eslik eden komorbidite
durumlari, kullandiklari tibbi tedaviler, aliskanlikla-
ri, gecirdikleri cerrahi operasyonlar, islem 6ncesi ve
sonrasinda takiplerdeki Groflowmetre degerleri, darlik
lokalizasyonlari ve uzunluklari, preoperatif ve post
operatif idrar ve kan tahlilleri kaydedildi.

Bulgular

internal Uretrotomi operasyonu sonrasi ilk bir yilda
nilks gelisme orani %25,4 olarak tespit edildi. Orta-
lama niks siresi 8,9+1,9 aydi ve bu sure 1-12 ay
arasinda degismekteydi, ortanca niiks siresi ise 6 ay
olarak hesaplandi. Uretra darligina neden olan etyo-
lojik faktorler incelendiginde, iyatrojenik nedenlerin en
yaygin neden oldugu gézlemlendi. Niks gelisen grup
ile gelismeyen grup arasinda lenfosit sayisi, platelet
sayisl, platelet-lenfosit orani, red cell distribution widt-

h-platelet orani bakimindan istatistiksel olarak anlaml
farklar bulundu (p<0,05).

Sonug¢

Platelet-lenfosit orani ve red cell distribution width-pla-
telet orani, internal Uretrotomi sonrasi olasi niksler
Onceden tahmin etmek icin kullanilabilir. Her iki pa-
rametrenin de basit, ekonomik ve kolayca erisilebilir
olmasi, klinik kullanim ag¢isindan en bulylk avantajla-
ridir.,

Anahtar Kelimeler: inflamasyon, internal tiretrotomi,
Niiks, Uretra darhigi

Abstract

Objective

To investigate the relationship between inflammatory
markers routinely examined in blood tests and their
ratios with the development of recurrence after
urethral stricture treatment.

Material and Method

A total of 142 patients who underwent internal
urethrotomy were included in the study. Data were
retrospectively reviewed. Patient ages, comorbidity
status, medical treatments used, habits, previous
surgical procedures, pre- and post-procedural
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uroflowmetry values, stricture locations and lengths,
and preoperative and postoperative urine and blood
test results were recorded.

Results

The recurrence rate within the first year after internal
urethrotomy was determined to be 25.4%. The mean
recurrence period was 8.9+1.9 months, ranging from
1 to 12 months, with a median recurrence period
of 6 months. When the etiological factors causing
urethral stricture were examined, iatrogenic causes
were observed to be the most common. There were
statistically significant differences in lymphocyte
count, platelet count, platelet-lymphocyte ratio, and

Giris

Uretra darligi (UD), farkli etyolojik nedenlere baglh ola-
rak gelisen, 6zellikle dUrolojik midahaleler sonrasinda
sikca rastlanan bir hastaliktir (1). Sonda takilmasi
veya endoskopik prosedurler gibi iatrojenik girisimler,
etyolojik nedenler arasinda en sik sorumlu tutulan et-
kenlerdir (1). UD, herhangi bir hasari takiben uretral
epitel ve/veya korpus spongiosumda ilerleyici fibrozis
gelisimi ile karakterizedir (2). Yapilan calismalar bu
hastalarda tipl ve tip 3 kolajen dengesinin bozuldu-
gu ve fibrozis siirecinin transforming groft faktér beta
(TGF-B) ve néronal nitrik oksit sentaz tarafindan tetik-
lendigini gostermistir (3-6).

insan viicudunda inflamatuar bir siire¢ basladiginda,
beyaz kan hucreleri nétrofil ve lenfositlere farklilasir-
lar. Yapilan calismalar yiksek nétrofil/lenfosit orani-
nin (NLO) kronik inflamasyon ile iliskili oldugunu ve
kanser gibi inflamatuar sirecin aktive oldugu, bircok
hastaligin gidisatinin ve ilerlemesinin tahmininde
onemli bir belirte¢ olarak kullanilabilecegini goster-
mistir (7-9). UD’nin tedavi yonetiminde endoskopik
urolojik islemler dnemli bir yer tutar. Teknik kolayligi
ve poliklinik kosullarinda uygulanabilmesi nedeniyle
internal tretrotomi (IU) en sik tercih edilen endosko-
pik yontemdir (10). Ancak, IU’nin en énemli dezavan-
taji, darligin anatomik konumuna, uzunluguna ve dar-
lik sayisina bagh olarak %20 ila 80 arasinda degisen
niiks oranlarina sahip olmasidir (11).

UD’da inflamatuar surecler sonucu gelisen spongio-
fibrozis temel patolojik mekanizmayi olusturmaktadir.
Notrofil, lenfosit, platelet, red cell distribution width
(RDW), NLO, Néotrofil-platelet orant (NPO), Plate-
let-lenfosit orani (PLO), RDW-platelet orani (RPO) ve
RDW-lenfosit orani (RLO) gibi inflamatuar belirteclerin
hastaligin ilerlemesi ve gidisatinin tahmininde kullani-
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red cell distribution width-platelet ratio between
the group with recurrence and the group without
recurrence (p<0.05).

Conclusion

Platelet-lymphocyte ratio and red cell distribution
width-platelet ratio can be used to predict possible
recurrences after internal urethrotomy. The main
advantages of both parameters are their simplicity,
cost-effectiveness, and easy accessibility for clinical
use.

Keywords: Inflammation, Internal
Recurrence, Urethral stricture

urethrotomy,

labilecegine inaniyoruz. Calismamiz, inflamatuar be-
lirte¢ ve oranlari ile UD tedavisi sonrasi gelisen niiks
arasindaki iliskiyi ortaya koymayi amaclamaktadir.

Gerec ve Yontem

Ocak 2019 ile Aralik 2022 tarihleri arasinda Klinigi-
mize UD sikayeti ile basvuran ve iU operasyonu ya-
pilan 142 hasta calismaya dahil edildi. Calisma igin
Stileyman Demirel Universitesi Tip Fakultesi Etik ku-
rulundan (5/67-2022) onay alindi. iU operasyonun-
dan 6nce tum hastalardan yazil bilgilendirilmis onam
formu ile verilerin yayinlamasi icin yazili izin alindi
ve Helsinki deklarasyonuna uyuldu. Hasta verileri
retrospektif olarak tarandi. Calismaya dahil edilen
tum hastalar en az 12 aylik takip suresine sahiptir.
Hastalarin yaslari, eslik eden komorbidite durumlari,
kullandiklar tibbi tedaviler, aliskanliklari, gegirdikle-
ri cerrahi operasyonlar, islem 6ncesi ve sonrasinda
takiplerdeki Groflowmetre degerleri, darlik lokalizas-
yonlari ve uzunluklari, preoperatif ve post operatif id-
rar ve kan tahlilleri kaydedildi. Calismanin diglanma
kriterleri; kadin cinsiyet, cocuk hastalar, kontrolstiz
seker hastaligi, eslik eden hematolojik hastalik, ka-
raciger veya bobrek fonksiyon bozuklugu, liken skle-
rozu, iligkili herhangi bir Grolojik rahatsizlik (mesane
taslari, benign prostat hiperplazisi vb.) veya norolojik
fonksiyon bozuklugu, tamamlanmamis takip siresi
(<12 ay), gecirilmis hipospadias onarimi, nétrofil ve
lenfosit degerleri gibi ¢alisma igin gerekli olan labo-
ratuvar parametrelerinde dosyada eksik olmasi ve
daha 6nce agik Uretral cerrahi gegirmis olmak olarak
belirlendi. Ayrica calismaya katilmayi reddeden has-
talar calisma disi birakildi.

UD tanisi, adedi ve lokalizasyonu sistoskopi veya
retrograt Uretrografi ile konuldu. iU islemi oncesinde
mutlaka tam idrar tahlili ve idrar kultart ¢ahsildi. Id-



rar kiltirinde pozitiflik tespit edilen hastalara uygun
antibioterapi verildi ve iU islemi hastanin idrar kiilti-
rinde sterillik saglanana kadar ertelendi. iU islemi 2
cm’den daha kisa dretra darligina sahip olan hasta-
lara uygulandi. islem standart litotomi pozisyonunda,
darlik segmenti vizualize edildikten sonra saat 12 hi-
zasindan soguk bigak insizyonu uygulanarak gercek-
lestirildi. islem sonrasi hastalara 16 F 2 yollu silikon
sonda takildi ve postoperatif ikinci giin ¢ikarildi. Has-
talar, islem sonrasi ilk ayda iki haftada bir ve sonra-
sinda her ¢ ayda bir kontrole ¢agrildi. Kontrollerde,
uroflowmetre ile maksimum idrar akis hizi 12 ml/s'nin
altinda olanlar veya hastanin sikayeti nedeni ile yapi-
lan sistoskopide UD gelistigi gozlemlenenler niks UD
gelisen hastalar olarak tanimlandi. Calismaya katilan
hastalar niiks gelismeyenler (Grup 1) ve niks gelisen-
ler (Grup2) olarak ikiye ayrildi.

Istatistiksel analiz icin IBM SPSS Statistics 20.0 yazi-
hmi kullanildi. Calisma verilerinin normal dagilima uy-
gunlugu Shapiro-Wilks testi ile analiz edildi. Calisma
verilerinin analizinde tanimlayici istatistiksel ydntemler
(ortalama, standart sapma, frekans) ve Mann-Whitney
U testi kullanildi. P<0.05 anlamlilik olarak kabul edildi.

Bulgular

Calismaya 142 adet hasta dahil edildi. Niks gelis-
meyen Grup 1 de 106 (%74,6) hasta ve niiks gelisen

Tablo 1 Hastalarin demografik verileri

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Grup 2'de 36 (%25,4) hasta vardi. Hastalarin demog-
rafik verileri Tablo 1'de 6zetlendi. iki grup arasinda
yas ortalamasi acgisindan istatistiki olarak anlaml bir
fark saptanmadi (p=0,884). iU sonrasi ilk 1 yildaki
ortalama niiks siresi 8,9+1,9 aydi ve bu sire 1-12
ay arasinda degismektedir, ortanca niks siresi ise 6
ayd. iki grup arasinda darlik lokalizasyonlari benzerdi
(p>0,05). UD’'na neden olan etyolojik faktorler ince-
lendiginde, iyatrojenik nedenlerin en yaygin neden ol-
dugu gozlemlendi. Her iki grup arasinda iU islemi 6n-
cesi yapilan Uroflowmetre ¢alismasinda Qmax degeri
acisindan anlamli bir fark tespit edilmedi (p=0,156).
Ancak operasyon sonrasi Grup 2'de Q max degeri
dusuk bulundu.

Hastalarin kan parametreleri ve oranlari Tablo 2'de
Ozetlendi. Grup 1 ve 2 Notrofil, platelet, lenfosit, he-
matokrit, RDW, NLO, NPO, PLO, RPO ve RLO agcI-
sindan karsilastirildi. Notrofil sayisi, NLO, NPO, he-
matokrit, RDW ve RLO orani agisindan her iki grup
arasinda istatistiki olarak anlamli bir farklilk tespit
edilmedi (p>0,05). Ancak Grup 1 ile grup 2 arasinda
lenfosit sayisi bakimindan anlamli bir fark saptandi
(p=0,039). Ayrica iki grup arasinda ortalama plate-
let sayisi istatistiksel olarak farkliydi (p=0,02). Grup
1'deki PLO, Grup 2'den daha dusuktu ve bu fark an-
lamh idi (p=0,032). RPO ag¢isindan da her iki grup
arasinda istatistiki olarak anlamh bir fark mevcuttu
(p=0,042).

Degiskenler Grup 1 n:106 Grup 2 n:36 P
Yas 71,8+8,6 72,1+8,2 p=0,884
Darlik lokasyonu
Anterior Uretra 83 (%78,3) 28 (%77,8) <0.05
Posterior tretra 23 (%21,7) 8 (%22,2) P<b,
Preoepratif Q max (ml/s) 7+3,6 7,1£3,3 p=0,156
Postoperatif Q max (ml/s) 18,8+4,4 6,8+£3,4 p<0,05
Darlik etyolojisi
Radyoterapi 2 (%1,89) 1 (%2,77)
Sistoskopi 2 (%1,89) 1 (%2,77)
Aclik prostatektomi 3 (%2,83) 1 (%2,77)
Radikal Prostatektomi 7 (%6,6) 3 (%8,33) p<0,05
TUR-P 73 (%69,8) 24 (%66,66)
TUR-M 10 (%9,43) 3 (%8,33)
Sonda 8 (%7,54) 3 (%8,33)
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Tablo 2 Hastalarin kan parametleri ve oranlari

inflamatuar Belirtegler ve Uretra Darligi

Degiskenler Grup 1 n:106 Grup 2 n:36 P

Notrofil sayisi 5,26£3,27 5,67+£2,39 p=0,524
Lenfosit sayisi 1,87+0,76 1,36+0,61 p=0,039
Platelet Sayisi 227,18+83,36 277,28+89,68 p=0,020
Hematokrit 39,36+5,43 38,22+4,82 p=0,493
RDW 15,252 15,47+1,21 p=0,313
Notrofil lenfosit orani 5,31+8,1 5,49+4 96 p=0,197
Notrofil platelet orani 0,025+0,021 0,02+0,017 p=0,585
Platelet/Lenfosit orani 201,89+155,4 259,51+233 p=0,032
RDWI/Platelet orani 0,08+0,05 0,06+0,02 p=0,042
RDWI/Lenfosit orani 14,51+11,21 14,23+7,72 p=0,574

Tartisma ise, 0zellikle Uroonkolojik bazi hastaliklarda post ope-

UD’nin tedavi yonetimi, genis bir yelpazede urolojik gi-
risim ve operasyonlari iceren karmasik bir stirectir. Bu
nedenle tedavi yonetimi hem hastalar hem de cerrah-
lar ve saglik sistemleri icin 6nemli zorluklar ve yukler
tasiyabilir. Tedavinin yonetimi, darhigin uzunlugundan,
yerlesiminden, sayisindan, primer veya tekrarlayan
olup olmamasindan, eslik eden komorbiditelerden ve
es zamanli uygulanmasi gereken ek cerrahi prose-
durlere ihtiya¢ duyulmasindan kaynaklanan farkhliklar
gOsterir. Dolayisiyla her hasta icin tedavi bireyselles-
tirilmelidir. Diinya capinda UD tedavisinden en yaygin
kullanilan endoskopik yéntem iU olsa da tedavi son-
rasi niks oranlari yiksektir (10). Bununla birlikte, acik
cerrahi teknikler, daha yiiksek basari ve daha dusik
niiks oranlarina sahiptir (12). UD’'nin cerrahisinde, di-
ger cerrahi alanlarda oldugu gibi, cerrahlar tedavinin
basarisini ve niks oranini 6nceden tahmin etme ara-
yisindadirlar.

Fibrozis inflamatuar kaskadin aktivasyonuyla basla-
yan oldukca karmasik bir strectir. Bu surecte kolajen
tipl, tip 3, elastin, TGF-B3, platelet derivated growth
faktor (PDGF) -a, PDGF-[3, endogelin, integrin, serpin
h1l, plazminojen aktivator Grokinaz, a duz kas aktin
(a-SMA), IL-1 ve IL-6 gibi bircok farkli sitokin ve eks-
traseltler matriks bileseni rol alir. Viicutta inflamasyon
gelistiginde, beyaz kan hcreleri, nétrofil ve lenfosit
gibi bircok farkli hicreye farkhlasir (7). Literatirde,
NLO’nin kardiyo vaskiler hastaliklar, maligniteler ve
kronik inflamatuar hastaliklar gibi durumlarda prognoz
ile iligkili oldugu bildirilmistir (13,14). Uroloji alaninda
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ratif cerrahi sinir tahmini ve progresyonsuz sagkalim
ile iliskilendirilebilecegi gosterildi (15,16). Metastazi
olmayan bdbrek hicreli karsinoma sahip hastalarda,
NLO ve tiimor evresi kombine kullanildiginda ve NLO
icin esik deger 2,7 kabul edildiginde, bu ikili kombi-
nasyonun nuks riskini tahmin etmek icin kullanilabile-
cegi bildirildi (17). Ayrica baska bir calismada, kiratif
cerrahi uygulanan berrak hicreli bobrek timord digi
bobrek timoriine sahip hastalarda NLO’nin hastalik-
siz sagkalim icin bagimsiz bir prognostik faktor oldu-
gu ortaya kondu (18).

UD’nin temel patofizyolojisi, etkilenen tretra muko-
zasl ve gevresindeki korpus spongiozumda inflamas-
yondan fibrozise dogru ilerleyen bir sireci icerir. Bu
karmasik stirecle iliskili parametrelerin UD gelisimiyle
olan iliskisi farkli calismalarda incelenmistir. Urkmez
ve ark. 512 hastadan olusan bir seri Uzerinde yaptik-
lar calismalarinda, UD tedavisi sonrasi niiks ile NLO
arasindaki iliskiyi arastirmiglardir (19). Calisma so-
nuclari, yuksek NLO’na sahip hastalarda endoskopik
cerrahi yerine Uretroplasti operasyonunun tercih edile-
bilecegini ve NLO'nin tedavi sonrasi niiksii 6ngérme-
de faydali olabilecegini gosterdi. Yakin zamanda tran-
suretral prostat rezeksiyonu (TUR-P) sonrasi Uretra
darhigi gelisimini 6ngdrilebilme amaciyla bir calisma
yapildi (20). Bu ¢alismada, bipolar TUR-P uygulanan
208 hastadan olusan seride, hastalarin 35'inde UD
gelistigi bildirildi. Ancak, NLO’nin darlik gelisimini 6n
goremedigini raporladilar. Benzer sekilde, Yahsi ve
ark.’ da NLO ile niks UD arasinda bir iliski bulama-
diklarini rapor etti (21). NLO ve niks arasindaki ilis-



ki konusunda literatiirde farkli sonuglar elde edildigi
gozlenmektedir. Bu farkliliklarin nedeni, ¢alisma tasa-
rimlarinin farkliligindan kaynaklaniyor olabilir. Ancak,
genel olarak calismalarin cogunda NLO ile UD niiksii
arasinda bir iliski bulunamadigi gézlenmektedir. Biz-
de calismamizda da NLO ile niks gelisimi arasinda
bir iliski tespit edemedik.

Sicanlar tizerinde yapilan deneyler, UD modeli olustu-
rulan si¢an gruplarinda PDGF-3 gen ekspresyonunda
artis oldugunu gosterdi (22). Uretral dokuda meydana
gelen herhangi bir hasar sonucunda, ilk olarak doku
iyilesme stirecinin bir parcasi olan koagulasyon kas-
kati aktive olur. Aktive olan plateletler, PDGF gibi bi-
ylme faktorlerinin salinimina neden olur ve inflama-
tuar hicrelerin ve lokal fibroblastlardan ekstraseliler
matriks bilesenlerinin salinimi uyaran TGF- 31'in bol-
geye gog¢unl aktive eder (23). TGF- B fibroblast ke-
motaksisini ve proliferasyonunu uyarir. Ayrica hem in
vivo hem de in vitro ortamda, PDGF aktive makrofaj-
lari uyararak TGF- 3 salinimini uyarmaktadir (24,25).
inflamatuar kaskatin aktive oldugu birgok hastalikta,
PLO arastinimistir. On sekiz calismanin dahil edildi-
gi bir metanalizde, PLO’nin inflamatuar kaskatin asiri
sekilde aktive oldugu sepsis i¢in potansiyel bir prog-
nostik belirte¢ oldugu bildirildi (26). Benzer sekilde,
kanserden kardiyovaskiiler hastaliklara kadar bir¢cok
hastalikta PLO arastirildi ve yeni bir belirte¢ olarak
kullanilabilece@i 6ne sirilda (27-29). Gul ve ark.
PLO’nin TUR-P sonras! gelisebilecek UD’'ni 6n gor-
mek i¢in ucuz, yaygin ve basit bir belirte¢ olarak kul-
lanilabilecegdini bildirdiler (20). Bizde calismamizda,
PLO'nin darlik operasyonu sonrasi niksi éngérmek
icin yararli oldugunu tespit ettik.

RDW, kan dolasimindaki kirmizi kan htcrelerinin bo-
yut veya hacmindeki heterojenligi gosteren, basit ve
kolay dlgulebilen bir parametredir. Rutin hemogram
testinin bir pargasi olarak, RDW aneminin ayirici ta-
nisinda yaygin bir sekilde kullaniimaktadir. Allen ve
ark. yiksek RDW seviyelerinin sadece dolasimda-
ki kirmizi kan hicrelerinin boyutsal heterojenitesini
degil, ayni zamanda kronik inflamasyonun ve bozul-
mus demir metabolizmasinin bir gdstergesi olabile-
cegini bildirdiler (30). RPO inflamasyon ile seyreden
hastaliklarda RDW ve PLT'in tek baslarina sagladi-
g1 prognostik avantajlari birlestirmeyi mumkin kilar.
RPO’nun, inflamasyonun siddetini yansitan yeni, basit
ve disuk maliyetli bir belirte¢ olabileceg@i 6ne siirildu
(31). Ayrica, kronik hepatitli hastalar tizerinde yapilan
bir ¢calisma, RPO’nun fibrozisi 6ngérmek icin 6nemli
bir belirte¢ olabilecegini gosterdi (32). Calismamiz,
bildigimiz kadariyla UD ile RPO iliskisini degerlendi-
ren ilk calismadir. RPO ile iU sonrasi gelisen niiks
arasinda istatistiki olarak anlamli bir iliski tespit ettik.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Calismamizin kisitlamalarindan biri, 6rneklem boyu-
tunun nispeten kigclk ve tek bir merkezden alinmis
olmasidir. Retrospektif bir ¢alisma yapisinda olmasi
da bir miktar kisithlik getirmekle birlikte, kan paramet-
releri ve bunlarin birbirine oranlarinin niksi éngére-
bilecedi hipotezinin, istatistiksel analize baslamadan
once kurulmus olmasi bu kisitliligi bir élclde telafi et-
mektedir. Ayrica, gozlemsel bir ¢alisma oldugundan
dolay! neden-birliktelik ve sonuc iliskisi konusunda
net bir ayrim yapilamamaktadir.

PLO ve RPO kullanilarak iU sonrasi olasi niikslerin
onceden tahmin edilebilecegine inaniyoruz. Her iki
parametrenin de basit, ekonomik ve kolayca erisilebi-
lir olmasi, klinik kullanim acisindan en blyik avantaj-
laridir. Elde edilen bulgularin daha iyi anlasilabilmesi
icin inflamasyon parametreleri, sitokinler ve oksidatif
stres belirteclerini de iceren daha buyuk 6lcekli pros-
pektif calismalara ihtiyag vardir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Suleyman Demirel Universitesi Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulundan (25-02-2022, tarih 5/67
sayl) onay alindi ve Helsinki deklerasyonuna uyuldu.

Bilgilendirilmis Onam
Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazil izin alinmistir.
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Oz

Amacg

Akran destekli 6grenme (Peer-assisted learning-PAL),
benzer sosyal gruplardan gelen ve profesyonel 6gret-
men olmayan bireylerin birbirlerine 6grenme konu-
sunda yardimci olduklari ve bdylece kendi 6grenme
deneyimlerini gelistirdikleri bir egitim yaklasimidir.
Alan yazinda belirtiimis olumlu 6zelliklerinden dola-
y1 dunyada ve ulkemizde tercih nedenidir. Stileyman
Demirel Universitesi Tip Fakiiltesi mezuniyet éncesi
egitim programi incelendiginde ogrencilerin katilabi-
lecekleri PAL temelinde gelistiriimis bir egitim prog-
rami olmadigi belirlenmistir. Calismamizin amaci
egitim programimizi destekleyecek bir PAL programi
gelistirmek ve bu program icerisinde 6grenenlerin tip
mifredatina dair konularda ya da tip alanindaki bi-
limsel/teknolojik gelismelere dair derinlemesine 6g-
renmek, bilimsel arastirma yapmak ve akranlari ile
bu arastirma, 6grenme sirecini paylasirken akran
ogretmenlerin bireysel gelismelerine olasi destegini
belirlemektir.

Gerec ve Yontem

Calisma bir program gelistirme calismasidir. Prog-
ram gelistirilirken Kern altl basamak yaklasimi tercih
edilmistir. Programin degerlendiriimesinde katilim-
cilardan geribildirim formu ile elde edilen verileri ve
program oncesi ve sonrasindaki genel not ortalama-
lart kullaniimistir.

Bulgular

Calismamiza 86 6grenci katilmis ve 54'U geribildirim
vermistir. Elde edilen verilere gore égrencilerin prog-
ramdan memnun olduklari belirlenmis ve genel not
ortalamalarinda artis gézlenmistir.

Sonug

Bu sonugclar 1si1gin fakiiltemizde yer alan mezuniyet
oncesi egitim programinin PAL destekli bir programla
gelistiriimesinin 6grencilerin sosyal ve akademik be-
cerilerine katki saglayabilecegi kanaatindeyiz.

Anahtar Kelimeler: Akran destekli 6grenme, Prog-
ram gelistirme, Tip egitimi
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Abstract

Objective

Peer-assisted learning (PAL) is an educational
methodology wherein individuals belonging to similar
social groups, devoid of professional teaching roles,
collaborate to facilitate learning processes, thereby
enhancing their own educational experiences. This
approach is globally favored and holds significance
in our country, owing to its documented positive
attributes in academic literature. Upon scrutinizing
the pre-graduation education program at Suleyman
Demirel University Faculty of Medicine, it was evident
that no structured PAL-based educational initiative
existed for student participation. The primary objective
of our research is to formulate a PAL program that
supplements our educational curriculum and ascertain
the potential assistance of peer educators in fostering
individual learner development. This program aims to
deepen understanding of subjects within the medical
curriculum or advancements in the realm of medical
science/technology, engage in scientific inquiry, and
foster collaborative knowledge sharing among peers.

Giris

Akran destekli 6grenme (Peer-assisted learning-PAL),
benzer sosyal gruplardan gelen ve profesyonel 6gret-
men olmayan bireylerin birbirlerine 6grenme konu-
sunda yardimci olduklari ve bdylece kendi 6grenme
deneyimlerini gelistirdikleri bir egitim yaklasimidir. Bu
yontemin 6zellikle klinik ortamlarda faydal oldugu ve
geleneksel 6gretim yontemlerine degerli bir ek sun-
dugu gorulmustir (1). PAL, bir 6grencinin bir veya
daha fazla 6grenci arkadasina ders verdigi ve hem
o6gretmen hem de 6grenci icin yeni bilgi ve becerilerin
edinilmesi icin firsatlar saglayan bir egitim dizenle-
mesi olarak tanimlanmistir (2). Alan yazinda PAL'in
ogrenenlere ve kuruma olasi katkilari tartisiimis ve bi-
limsel olarak kanitlanan sonuclari nedeniyle dinyada
ve ulkemizde bu alanda ¢ok c¢esitli calismalar yuratal-
mastar (3, 4). Arastirmalar, PAL'In tibbi teorik konular-
da, paramedikal konularda terorik bilginin aktariima-
sinda yarar sagladigi kadar temel hekimlik becerileri
gibi teknik konularda ve laboratuvar ortamlarinda tek-
nik prosedirlerin 6grenilmesinde de etkili oldugunu
gostermistir (5). Ayrica, PAL'in 6grencileri daha aktif
ve bagimsiz 6grenenler olmaya tesvik ettigi, kendi
o6grenmelerinin yani sira akranlarinin 6grenmeleri icin
de daha fazla sorumluluk Ustlendikleri gorulmustar
(6). PAL kullanimi en yaygin olarak klinik becerilerin
ve tibbi bilgilerin 6gretiminde gdzlemlenmektedir ve
bu yaklasimin 6gretim etkinligini korurken fakiilte igin
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Material and Method

Employing a program development approach, the
study follows the Kern six-step framework in crafting
the program. Evaluation of the program involves
utilizing data acquired from participant feedback forms
and pre- and post-program grade point averages.

Results

A cohort of 86 students partook in the study, with 54
providing feedback. Analysis of the data indicated
overall student satisfaction with the program
and a discernible improvement in their academic
performance.

Conclusion

Based on these findings, we posit that augmenting
our faculty's pre-graduation education program with
a PAL-supported approach holds potential to enrich
both the social and academic proficiencies of our
students.

assisted

Keywords: Medical education, Peer

learning, Program development

ogretim baskilarini hafifletebilecedi belirtiimistir (7, 8).
PAL ayrica elestirel katilimi tesvik etmek ve d6grencile-
rin okuma becerilerini gelistirmekle iliskilendirilmistir,
bu da onu cesitli egitim baglamlarinda ¢ok yonlu ve
etkili bir yontem haline getirmektedir (7, 9, 10). Dolayi-
siyla PAL, yalnizca 6grencilerin 6grenme deneyimini
gelistirmekle kalmayip ayni zamanda cesitli egitim or-
tamlarinda 6gretim Uyelerine de destek saglayan son
derece faydali bir yaklagimdir.

Tip egitiminde akran destekli 6grenmeye (PAL) 6n-
cllik etmek igin yeni bir egitim programi gelistirmek
hem o6grenciler hem de kurumlar icin bircok faydasi
olan resmi olarak organize edilmis PAL'a artan ulusla-
rarasl ilgi nedeniyle tercih edilebilir hale gelmistir (11).
PAL, tip egitiminin cesitli uzmanlik alanlarinda ve asa-
malarinda 6nemli bir 6gretim ydntemi haline gelmistir
(5, 12). PAL'a olan ilgi son yillarda hem literatiire hem
de uygulamaya yansiyarak artmis ve uzun yillardir tip
egitimcileri tarafindan benimsenmistir (13, 14). PAL,
glvenli bir 6grenme ortamini tesvik eder, 6grenme-
nin derinligini etkiler ve akran koglarinin stajyerleri-
nin daha genis sosyokiiltiirel baglamini anlamalarini
saglar, boylece tip egitiminde esneklije ve esenlige
katkida bulunur (15). Ayrica PAL, 6grencilerin 6gren-
me firsatlarini optimize etmek icin 6gretme, 6grenme
ve aktif katilimdan sorumlu olduklari kiiguk gruplu bir
ogretim stratejisidir (16). Bununla birlikte, tip 6grencisi
egitimi PAL'I yalnizca sinirli sekillerde dahil etmistir ve



bu da tip egitiminde PAL icin daha yapilandiriimis ve
kapsamli bir yaklasima ihtiya¢ oldugunu gostermek-
tedir (17). Bu nedenle, tip egitiminde PAL'l yonlendir-
mek i¢in yeni bir egitim programinin gelistiriimesi, bu
ogretim yonteminin tim potansiyelinden yararlanmak
ve etkili bir sekilde uygulanmasini saglamak icin ge-
reklidir.

Sileyman Demirel Universitesi Tip Fakiiltesi mezuni-
yet 6ncesi egitim programi incelendiginde dégrencilerin
katilabilecekleri PAL temelinde gelistiriimis bir egitim
programi olmadigi belirlenmistir. Boylesi bir progra-
min mezuniyet rollerimizden bilim insani ve ekip Uyesi
olma rollerine hizmet edecek sosyal etkilesimli dgren-
me ortamini yaratabilecedi 6ngoérulmektedir.

Calismamizin amaci egitim programimizi destekleye-
cek bir PAL programi gelistirmek ve bu program iceri-
sinde 6grenenlerin tip mufredatina dair konularda ya
da tip alanindaki bilimsel/teknolojik gelismelere dair
derinlemesine 6grenmek, bilimsel arastirma yapmak
ve akranlari ile bu arastirma, 6grenme sirecini pay-
lasirken akran ogretmenlerin bireysel gelismelerine
olasi destegini belirlemektir.

Gerecg ve Yontem

Calismamiz bir program gelistirme calismasidir. Prog-
ram gelistirme asamasinda Kern'in six step yaklasimi
izlenmistir (18).

Genel ve hedeflere yonelik ihtiyag analizi igin literatur
taramas! ve Sileyman Demirel Universitesi Tip Fa-
klltesi mezuniyet dncesi egitim programi incelenmis-
tir. Hedef kitlenin belirlenmesi igin yapilan incelemeler
sonucunda hedef kitle olarak Siileyman Demirel Uni-
versitesi Tip Fakiiltesi Mezuniyet Oncesi Egitim Prog-
ramina devam eden Ddnem 1 ila Donem 6'daki 6g-
renciler tercih edilmistir. Egitim programinin amaci ve
ogretim tasarimi modeli belirlenirken Goldschmid si-
niflamasinda yer alan akran egitim ydnlendiricisi mo-
deli, akran danismanhdi modeli ve akran ortakhgi mo-
deli temel alinarak gelistirilen karma bir model tercih
edilmistir (19). Bu modellerde akran egiticiler gesitli rol
ve sorumluluklar yiklenerek egitim etkinligi icerisinde
yer almaktir. Bu program gelistirme ¢alismasinda mo-
deller isimlerden de anlasilacagi tzere kicik grup
etkinliklerinde yonlendirici, danisman ve isbirlikli 6g-
renmenin gergeklesecegi es-6grenen/dgreten gorev-
lerinde yer almistir. Bu modeller kapsaminda egitim
etkinliginin amaci “Siileyman Demirel Universitesi Tip
Fakiiltesi 6grencilerinin tip mifredatina dair konular-
da ya da tip alanindaki bilimsel/teknolojik gelismelere
dair derinlemesine 6grenmek, bilimsel arastirma yap-
mak ve akranlari ile bu arastirma, 6grenme surecini
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paylasirken akran 6gretmenlerin bireysel gelismeleri-
ne katki saglamak” olarak belirlenmistir. Egitim strate-
jisi olarak kiicik gruplarda egitim yontemi kullanilarak
medikal ve paramedikal konu bashklarindan katihm-
cilarin istekleri dogrultusunda belirlenen bir konunun
grup esliginde tartisilarak 6grenilmesi amaclanmistir.
Uygulama asamasi 2022-2023 egitim 6gretim yilin-
da gergeklestiriimis ve uygulama i¢in yapilanlar adim
adim asagida belirtilmistir;

Duyurular ve gruplarin belirlenmesi;

ik olarak yaygin kullanilan bir mobil uygulama (What-
sApp) tzerinde “akran egitimi birimi” olusturulmustur.
Egitim etkinligi ile ilgili bir duyuru afisi tasarlanmistir.
Ayrica genel koordinasyonu saglamak adina arastir-
macilardan biri genel koordinatdr biri de danisman
olarak belirlenmistir.

Duyuru afisleri 6grencilerin duyuru panolarina asiimis
ve tim siniflarin yine ayni mobil uygulama (WhatsApp)
Uzerinde yer alan haberlesme gruplarinda paylasiimis-
tir. Ayrica projeye dair hazirlanan bir sunum dgrencile-
rin ders aralarinda biyik grup sinif etkinlikleri arasinda
paylasilarak projenin tanitimi yapilmistir. Akran des-
tekli egitimde 6gretmen 6grencilerin roliinlin ve proje
amacinin net olarak tanitiminin yapilmasinin ardindan
gonullulik esasina gore katihmcilar kaydedilmistir.

Etkinlige katihmda sinif diizeyinde yatay haberlesme-
yi saglamak amaciyla her sinifa 6zgu bir sinif grubu
ve sinif temsilcisi olusturulmustur.

Katihmcilarin sinif gruplari ve temsilcileri araciligiyla
derinlemesine 6grenmek istedikleri konu basliklari
toplanmistir.

Genel koordinator tarafindan elde edilen konu baslik-
larindan birbirleri ile yakin olanlar belirlenerek konu
basliklar listelenmis ve bu basliklar uyarinca bir kati-
lIm anketi diizenlenmistir.

Sonrasinda konu basliklarina 6zel olusturulan kiiguk
gruplarin bir arada, etkilesim saglayarak tartisabilme-
leri icin uygun ortam ve haberlesme grubu saglanmis
ve 0 konuda katilimcilarin derinlemesine 6grenme
saglamak, bildiklerini paylasmak ve gerektiginde yeni
o0grenme hedefleri belirlenerek arastirma yapip bir-
birlerini bilgilerini paylagsmalari saglanmistir. isteyen
gruplar elde ettikleri bilgi birikimlerini bir sunum haline
getirerek tim katihmcilara agik, sunus yoluyla payla-
simda bulunmalari saglanmistir. Grup performansina
gore belirli sayida degisen grup toplantilarinin ardin-
dan o konu tizerinde yeterli bilgi saglandiginda hem fi-
kir olundugunda grup kapatiimis ve isteyenlerle baska
konular Gzerinde yeni gruplar kurulmustur.
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Programin degerlendiriimesi asamasinda; kiguk
gruplarda yer alan her bir 6grenci geri déniis formunu
doldurmus, 6grenmenin gerceklesip gerceklesmedigi-
ne dair 6z degerlendirme yapmalari istenmis ve ayni
zamanda 2022-2023 egitim 6gretim yariyilh basinda-
ki ve sonunda genel not ortalamalari da bu sulregte
kaydedilerek 6grencilerin not degisimleri de izlenmis-
tir (Sekil 1). Kullanilan geribildirim formu igin 5'li likert
tipi 15 soru ve katilimcilarin programa dair goriis ve
Onerilerini iceren bir adet acik uglu soru kullaniimistir.
Elde edilen nicel verilerin degerlendiriimesinde SPSS,
istatiksel paket programi 22.00 suriimii kullanilmistir.
Sosyo-demografik veriler, geribildirim formundan elde
edilen veriler icin tanimlayici istatistikler, genel orta-
lamasinin egitim dncesi ve sonrasina gore karsilasti-
rilmasinda ise bagimsiz gruplarda t testi kullaniimis-
tir. Acik uglu soruya verilen yanitlar icerik analizi ile
arastirmacilar tarafindan temalandirilmis ve verilerin
gorsellestiriimesi icin MaxQDA Word Cloud eklentisi
kullaniimistir (Sekil 1).

Her bir grup
katiimcisinin geri
bildirim formunu

Her bir sinifin
goniill

Fo

N temsilcisinin doldurarak
Htler bLf sinifta zyfl benzer tartisma goniillis temsilciye
olmak Gzere, her konusu s _— iletmesi ve bu
bir ogrencinin isteginde @ gruplardaki her
tartismak istedigi | — bulunan bir 6grencinin
konular sinifin oSgrencileri 6nceki
goqu}ll} eslestirerek \ / sinavlarina oranla
temsilcisine gruplara not degisimlerinin
belirtmesi ayirmasi g6zlemlenmesi
Sekil 1

Programin sematize edilerek gosterilmesi.

(jzgijn Bir Akran Destekli EGitim Programi

Bulgular

Calismamiza 86 kisi katilmis ve katilimcilardan 54 kisi
calisma ile ilgili anket doldurmayi kabul etmistir. Ge-
ribildirim formlarinin cevaplanma orani %62,7 olarak
belirlenmistir. Degerlendirme c¢alismamiza katilanla-
rin yas ortalamalari 21,68 (min:18, max:26) olup kati-
lanlarin %55,6'i (h=30) kadin, %42,6'i (n=23) erkektir.
Katihmcilarimizdan %1,8'i (n=1) kendisini bu cinsiyet
kaliplan ile ifade etmedigini belirtmistir. Calismaya
katilanlarin dénemlere gére dagilimlari incelendigin-
de dénem 1, 2, 3, 4, 5 ve 6 icin sirasiyla %14,8 (n=8)
%16,7 (n=9), %18,5 (n=10), %14,8 (n=8), %13 (n=7)
ve %22,3 (n=12) olarak belirlenmistir.

Calismamiz kapsaminda PAL egitim yontemi ile tarti-
silan konu basliklari Tablo 1'de paylasiimistir.

Elde edilen veriler degerlendirildiginde projeye iliskin
6grenci memnuniyetini degerlendiren geribildirim an-
ketindeki sorular ve yanitlar asagidaki tabloda 6zet-
lenmistir (Tablo 2).

Ogrencilerin genel not ortalamasi egitimin baslan-
gicinda (2022-2023 egitim ogretim yili baslangici)
74,86 iken egitim sonunda (2022-2023 egitim dgretim
yili sonunda) 76,48 olarak hesaplandi. Ogrencilerin
genel not ortalamalarinda artis gézlenmesine ragmen
bu artisin istatiksel bir anlam gdéstermedigi belirlen-
mistir (p>0,05) (Tablo 3).

PAL egitim yontemi ile tartisilan konu basliklari

Kardiyak Aciller

Anamnez Nedir Nasil Alinir?

Travmaya Yaklasim

Siitur Teknikleri

Hemodinamik Bozukluklar

Ekg Okunmasi

Santral Sinir Sistemi

Literatiir Taramasi Nasil Yapilir

Endokrin Sistem

Psikiyatri Uzmanlarinin Duygu Diinyasi

Dopamin Detoksunun Ogrenmeye Etkisi

Fizik Muayene Becerilerimiz

Tip Ve Sosyal Hayat Birlikte Nasil Yirir

Kardiyak Farmakoloji

Teknoloji Ve Tip Birlikte Nasil isler; Robotik Cerrahi

Senkopa Yaklasim

Cerrahlar Neden Bu Alanin Secti? Ameliyathane Anilar

Her Yoniiyle Diyabet

Kardiyo Vaskiiler Sistem Fizyo Patolojisi
Pulmoner Emboli

Hipertansiyon
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Katilimcilarin acgik uclu soruya verdikleri yanitlar de-
gerlendirildiginde katilimcilarin  bu uygulamadan
memnun olduklari ve devam etmesi yéninde yogun
bir istekleri oldugu gortildd, 6zellikle katihmin arttiril-
masi ve planli programda yer alan bir egitim etkinligi
olarak diizenlenmesi ve hatta bu yolla Sileyman De-
mirel Universitesi Tip Fakultesi 6grencileri igin zorunlu
tutulabilecegi belirtilmistir. Programin 6grenmeyi eg-
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lenceli kildigi, 6zellikle Ust ve alt siniflardan arkadas
edinmeyi saglayan sosyal bir program oldugu ve 6zel-
likle akademik ve kariyer danismanligi alanlarinda da
katihmcilara katki sagladigi gorusleri gui¢l yonler ola-
rak paylasilirken, programda grup i¢i motivasyonlarin
yuksek tutulmasi gerektigi ve daha genis ve uzun su-
reli bir program olarak yillara yayllmamasi gelistirilebi-
lecek yonler olarak belirtilmistir (Sekil 2).

Tablo 2 Geribildirim amaciyla kullanilan anket sorulari ve sorulara verilen yanitlarin dagilimlari.

Geribildirim formu sorulari 1 2 3 4 5 Genel_
memnuniyet

. . L - %1.8 %9.3 %13 | %27.8 | %48.1
Projenin tanitim ve duyuru siireclerini yeterliydi (n=1) | (n=5) | (n=7) | (n=15) | (n=26) 4.06+1.09
Katildigim bu programda programin organizasyonu ve
diizeni (WhatsApp iletisim gruplarinin olusturulmasi, %0 %3.7 | %11.1 | %37 | %48.1 4.26+0 83
kantin-calisma salonu vb ortamlarin ayarlanmasi) 0 (n=2) | (n=6) | (n=20) | (n=26) U
programa katilimi kolaylastirdi.
Katildigim bu programda konu basliklarinin bizlere %0 %1.8 | %3.7 | %27.8 | %66.7 4.60+0.68
sorulmasi program verimliligini arttirdi. 0 (n=1) | (n=2) | (n=15) | (n=36) R
Katildigim bu program ile ilgi duydugum konularda %3.7 | %3.7 %13 | %35.2 | %44.4 4.04+1.06
arkadaslarimla tartisma firsati yakaladim. (n=2) | (n=2) | (n=7) | (n=19) | (n=24) T
Katildigim bu program ile tip fakiiltesi egitiminde akran %0 %3.7 | %14.8 | %42.6 | %38.9 41540 79
egitimi biriminin olusturulmasi egitimime katki sagladi. 0 (n=2) | (n=8) | (n=23) | (n=21) T
Farkl siniflardaki 6grencilerin ortak tarih ve saat %0 %11.1 | %20.4 | %27.8 | %40.7 3.95+1 08
belirlerken zorlandiklarini diigsiiniiyorum ? (n=6) | (n=11) | (n=15) | (n=22) D
Devam eden yillarda uygulanacaksa program %1.8 | %3.7 | %11.1 | %27.8 | %55.6 4.24+1.00
katiliminin yine se¢meli tutulmasini tercih ederim. (n=1) | (n=2) | (n=6) | (n=15) | (n=30) D
Akran egitimi projesinde ayni dénemden sinif 2 2 a o 2
arkadaslarimin talep ettikleri benzer konularda calisma /°§'6 /01_4'8 A)}&S A)fl'S /039'6 3.64+1.24
tecriibesi edindim. (=) | (@=2) | (so)) | st || (=)
Bu program sayesinde arkadaslarimin onerdigi bir %37 | %74 | %55.6 | %333
konunun tartisiimasi benim de o konuya merak %0 . _ Y Dy 4.26+0.61
duymami sagladi (=) =) ) tr=elt)) | (=)
Katildigim bu program ile tip fakiiltesinde kayith 2 2 2 . 2
ogrencilere bilgi aktarabildigimi ya da bilgi edindigimi /(’}'8 /0:_['8 /01_4'8 A)Z_lZ.G /03’8'9 4.17+0.88
diisiindyorum (n=1) | (n=1) | (n=8) | (n=23) | (n=21)
Programin katilimcilara bilgi aktarlml_sagladlg'!lr?l %18 | %37 | %241 | %38.9 | %315
ve genel not ortalamasina olumlu etki edecegini - - — - - 3.93+0.93
diisiiniyorum. (n=1) | (n=2) | (n=13) | (n=21) | (n=17)
Progtralln ile akademik becerill)erimi_n _( b;r ko;'ltupun %18 | %74 | %259 | %38.9 | %25.9 §.8450.97
arastirilmasi, sunum yapma becerisi vb.) arttigini .84+0.
du;unuyorum. yap il (=1) | (n=4) | (n=14) | (n=21) | 8n=14)
Programin akademik ve kariyer planlarima destegi %0 %3.7 | %22.2 | %40.7 | %33.3 4.04+0 79
oldugunu diistinilyorum. 0 (n=2) | (n=12) | (n=22) | (n=18) T
Program ile donemler arasi sosyal etkilesimin de 2 . %5.6 | %42.6 | %51.9
saglandigini diistinliyorum. 70 70 (n=3) | (n=23) | (n=28) 4.40+0.61

. . %1.8 | %7.4 | %25.9 | %64.8
.. 7

Programin devam etmesini dneririm. %0 (=1) | (n=4) | (=14) | (n=35) 4.51+0.75
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ézgﬂn Bir Akran Destekli EGitim Programi

Tablo 3 Genel not ortalamalarinin program éncesi ve sonrasi degisimi.

Egitim Oncesi

Egitim Sonrasi P degeri

Genel not ortalamasi

74,01+11,01

76,57+9,57 418

epnuoy 1IHNa

Tartisma

Akran destekli 6grenme, egitim alaninda, 6zellikle de
tip egitiminde, artan uluslararasi ilginin de gosterdigi
gibi 6nemli bir egitim yaklasimidir (11). Akran 6greti-
mi veya akrana yakin 6gretim olarak da bilinen PAL,
egitimde iyice yerlesik hale gelmis ve hem 6grenciler
hem de kurumlar i¢in bir¢cok faydasi oldugu bilimsel
olarak gosterilmistir (2). Bu yéntem, 6grencilerin bir-
birlerinin 6grenmesine yardimci olmalarinin yani sira
ogreterek kendilerinin de 6grenmesini icerir; bu da on-
lari daha aktif ve bagimsiz 6grenenler olmasini tesvik
eder, hem kendi 6grenmeleri hem de akranlarinin 6g-
renmeleri icin daha fazla sorumluluk Ustlendikleri alan
yazinda bir cok guincel ¢calismada gdsterilmistir (6,20).
Calismamiz alan yazin ile uyumlu olarak katilimcila-
rin hem anlatirken hem de akranlarindan 6grenirken
fayda sagladiklarini diistindiklerini, tartisilan konular-
da bilgi ve becerilerinin arttigini distinddklerini orta-
ya koymus ve genel not ortalamalarinda da artis not
edilmistir. Bu artisin istatiksel anlamli olmamasi calis-
mamizin egitim programi ile ilgili siire¢ ve egitim ice-
rigi gibi bircok karistirici faktéri icermesinden olabilir.
Alan yazinda PAL'in, akran 6gretimi, akran mentor-
lugu ve akran destekli calisma oturumlari gibi cesitli
sekillerde uygulandigi belirlenmistir (6, 12, 20, 21). Bu
¢alismada da alan yazinda gosterildigi modellerden
dcundn kombinasyonu kullaniimig, anlaticilarin konu
derinligine gore rollerinde bir cesitlilik olusturacak rol-
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Sekil 2
Acik uclu soruya verilen yanitlarla elde edilen
kelime bulutu

ler arasi akici, esnek bir gegis kurgulanmistir. Boy-
lelikle akran egiticilerin degistigi, isbirlikli 6grenmenin
de yasanabildigi kiiguik grup egitim etkinliklerinin olus-
tugu belirlenmistir. Calismamizin sonuglarina goére
modelden bagimsiz olarak PAL ile dgrenenlerin tibbi
ve tip disi konularda bilgi ve beceri kazandiklari goz-
lenmistir. PAL egitimleri, alan yazinda da ¢alismamiz-
la uyumlu olarak tip 6grencisi egitiminde sinav per-
formansini, klinik bilgi ve beceri egitimini iyilestirmede
etkili bulunmustur (12, 22). Ayrica, PAL'in hem akran
hem de akran egitici igin yiiksek degerli bir etkinlik ol-
dugu ve lisans tip egitiminde dayaniklilik ve esenlige
katkida bulundugu gosterilmistir (15). Calismamizda
Ozellikle alt ve Ust sinif 6grencilerinden arkadas edinil-
mesi, sosyallesme aracl ve sosyal bir 6grenme ortami
olarak PAL'in kullanildigi sonucuna variimistir.

PAL'in klinik beceri egitimine faydal bir egitim destek
araci olarak kullanilabilecegi, 6grencilerin ilgisini ve
hevesini arttirdigi, klinik beceri 6grenimine yeni bir
yaklasim olarak potansiyel etkileri olabilecegi ifade
edilmistir (17). Ayrica PAL, ogrenciler igin 6grenme
deneyimini gelistirecek samimi ve elverisli bir ortam
saglamak kullaniimis ve cesitli egitim ortamlarinda gok
yonliligu ve etkinligini arttirdidi vurgulanmistir (23,
24). Calismamiz baglaminda 6grenciler egitim igerik-
lerini kendileri belirlemis tibbi ve tip disi bircok konu-
da etkilesimli bir 6grenme ortami yaratmislardir. Bu
egitim etkinlikleri sonucunda katilimcilarimizin biyuk



bir cogunlugu akademik ve kariyer gelisimlerine de
bu programin olumlu katkisi oldugunu distnduklerini
ifade etmislerdir. Calismamizda alan yazinla uyumlu
olarak 6grencilere ¢ok yonli katki sagladigr sonucu-
na variimistir. Alan yazin incelendiginde bu sonuglarla
uyumlu olarak, PAL'In temel tip egitiminde kullanimi
ve etkileri, akran egitmen egitimi, 6gretim becerileri
programlarinda kullanimlari, kurumsal degerlendir-
meler yoluyla incelenmis, olumlu etkileri gosterilmis
ve PAL'In uygulanmasina yonelik kapsamli yaklasim-
lar vurgulanmistir (8). Genel olarak PAL, 6grencilerin
bilissel, pedagojik, tutumsal, sosyal ve ekonomik be-
cerilerinin gelisimine katkida bulunabilecek degerli bir
6grenme yontemi olarak kabul edilmistir (25).

Calismamizin en 6nemli kisithhgi gonillik esasina
gore yurittlmesi dolayisiyla olusabilecek biastir. Go-
nalli 6grencilerin bu gibi programlarda maksimum
fayda saglayarak verimi yiksek bir siire¢ yasanmis
olabilir. Ayrica ayni yaklasim nedeniyle sadece 86 6g-
rencinin bu programda yer almasi énemli bir kisithhgi
olusturmaktadir. Diger bir 6nemli nokta geribildirim
formunun 54 kisi tarafindan yanitlanmis olmasidir.
Ozellikle Covid-19 pandemisi sonrasinda kiiresel ola-
rak ¢evrim ici platformlarda 6grencilerden veri topla-
ma asamasinda katilimci oranlarinda ciddi bir dusus
yasandigi bilimsel olarak raporlanmistir (26—-28). Alan
yazin tarandiginda bu ¢alismadaki yanitlanma orani-
nin bitind kapsamamakla birlikte kabul edilebilir dii-
zeyde oldugu tartisilabilir.

Sonug¢

PAL egitim programlarinin etkinligini degerlendiren
¢ok sayida calismada bu egitim modellerin katihmci-
larin bilissel ve sosyal gelisimlerine katki sagladigi ve
katilimcilara sagladigi esnek, 6zgir ve rahat egitim
ortami nedeniyle 6grenenler tarafindan tercih edildigi
belirlenmistir. Bu baglamda katilimcilarimizin goris-
leri ile bu programdan da memnuniyet Ust dizeyde
olup katilimcilarin ortak katki sunmalarini zorlastiran
olumsuz yanlar gelistirilerek daha etkin bir programin
gelistirilip mezuniyet dncesi tip egitimi mufredatimiza
entegre edilebilecegi kanaatindeyiz.

Tesekkiir

Calismamizi destekleyen TUBITAK kurumuna ve ca-
hsmamizda yer alan 6grencilerimize tesekkurlerimizi
sunuyoruz.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi
Calisma Helsinki Deklarasyonuna uygun yuritalmis-
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tir ve Siileyman Demirel Universitesi Tip Fakiiltesi
Klinik Arastirmalar Etik Kurulundan (27.10.2022, No:
21/311) onam alinmistir.

Bilgilendirilmis Onam
Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazil izin alinmistir.

Finansman _
Calismamiz  TUBITAK  2209-A  kapsaminda
1919B012113018 projen numarasi ile desteklenmistir.

Verilerin Ulasilabilirligi
Veriler yazarlardan talep edilebilir.

Yazar Katkilari

BD ve MIBK: Calismanin planlanmasi, Kaynaklarin
planlanmasi, Projenin yirittlmesi, Verilerin eldesi ve
islenmesi, Finansman Eldesi, Makalenin gézden ge-
cirilmesi.

GK: Metodoloji, Verilerin Analizi, Makalenin Yazimi,
Makalenin gdzden gecirilmesi

Editoryal

Makalenin yazarlarindan MiBK ve GK derginin yar-
dimci editorlerinden olmakla birlikte bu makalenin
yayim sireglerinin higbir asamasinda goérev almamis-
lardir.
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Oz

Amag

Siileyman Demirel Universitesi Arastirma ve Uygula-
ma Hastanesi saglk calisanlarinin bagisiklanma du-
rumlarini ve bagisiklanma durumlari ile iligkili olabile-
cek etmenleri incelemektir.

Gerec ve Yontem

Kesitsel analitik tipte planlanan bu arastirma Subat
2020-Temmuz 2020 tarihleri arasinda gerceklestirildi.
Arastirmanin evreni Suleyman Demirel Universitesi
Arastirma ve Uygulama Hastanesi’ndeki saglk cali-
sanlariydi (1827 kisi). Ornek biyukligi %50 bilinme-
yen prevelans, %95 glven diizeyi, %5 hata payi, 1.25
desen etkisi ile 397 olarak hesaplandi. Bagimli degis-
kenler; influenza, hepatit B, KKK, tetanoz, sugicegi ve
hepatit A asilari ile bagisiklanma durumu, bagimsiz
degiskenler sosyodemografik ve bagisiklanma duru-
mu ile iligkili olabilecegi dustnulen 6zelliklerden olus-
maktayd. istatistiksel anlamhlik diizeyi p<0.05 kabul
edildi.

Bulgular

Arastirmada 382 (%96,2) saglik calisanina ulasildi.
Calisanlarin; %6,3'0 grip asisini, %62,3'0 tetanoz
asisini, %67,5'i hepatit B asisini, %20,1'i hepatit A
asisini, %28,8'i sucicegi asisini, %39,5'i KKK asisini
yaptirmistl. Calisanlarin cogunlugu meslegini bulasi-
cI hastaliklar acisindan riskli (%85,6) ve mesleginde
asilanmayi gerekli buldugunu (%76,4) belirtti. Hekim-
ler; 9,4 kat daha fazla grip asisi, 3,5 kat daha fazla
hepatit B asisI, 2,8 kat daha fazla KKK asisi yaptir-
misti (sirasiyla p=0,002 GA= 2,278-38,520, p<0,001
GA=1,827-6,807, p=0,002 GA=1,464-5,205). Hekim
disi yardimci saglik calisani olmanin sucicegi asi-
siyla asilanmayi 2,8 kat arttirdigi bulundu (p=0,018
GA=1,190-6,510).

Sonug

Saglik calisanlarina yonelik dizenlenecek egitim ve
farkindalik calismalari ile asi programlari asilanma
oranlarinda artis saglayabilir. Girisimlerin icerigi her
asl! icin farkli olmali ve meslek gruplarinin ozellikleri
g6z 6ninde bulundurulmalidir.
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Anahtar Kelimeler: Asi ile dnlebilir hastaliklar, Asi-
lanma, Bagisiklanma, Saglik calisani

Abstract

Objective

The aim of this study was to evaluate the immunization
status of healthcare workers in Suleyman Demirel
University Research and Training Hospital and factors
affecting immunization.

Material and Method

This research, planned as a cross-sectional and
analytical type, was carried out between February
2020 and July 2020. The population for the research
comprised healthcare workers at Suleyman Demirel
University Research and Training Hospital (1827
people). The sample size was calculated as 397 for
an unknown prevalence of 50%, 95% confidence
level, absolute precision of 5% and a design effect of
1.25. Dependent variables were immunization status
for influenza, hepatitis B, MMR, tetanus, varicella, and
hepatitis A vaccines. Independent variables included
features that might be related to sociodemographic
features and immunization status. The statistical
significance level was accepted as p<0.05.

Introduction

Vaccination is the most effective and safe preventive
health service, after environmental health services,
in preventing infectious diseases. Immunization
with vaccination is as important in adulthood as it
is in childhood and is a lifelong process (1). During
adulthood, individuals who were not vaccinated in
childhood should receive primary vaccinations, and
individuals who received childhood vaccinations
should receive booster doses. In addition, there are
vaccines recommended for all adult individuals or risk
groups (2).

The definition of healthcare worker includes physicians,
dentists, nurses, psychologists, therapists, laboratory
workers, students, interns, domestic staff, morgue
attendants, pharmacists, dietitians, technical service
workers, secretaries, security personnel, laundry
workers, administrative staff, unit staff, and hospital
volunteers who have direct contact with patients
(3). Healthcare workers are among the risk groups
recommended to be vaccinated within the scope of
adult immunization (1).
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Results

The study reached 382 (96.2%) healthcare workers.
Healthcare workers' vaccination percentages were
6.3% for influenza, 62.3% for tetanus, 67.5% for
hepatitis B, 20.1% for hepatitis A, 28.8% for varicella,
and 39.5% for MMR. Most of the workers indicated
that their occupation is risky for infectious diseases
(85.6%), andtheyfoundthatvaccinationwas necessary
for their profession (76.4%). Physicians had 9.4 times
more influenza vaccinations, 3.5 times more hepatitis
B vaccinations and 2.8 times more MMR vaccinations
(p=0.002 Cl:2.278-38.520, p<0.001 Cl:1.827-6.807,
p=0.002 CI:1.464-5.205, respectively). Being a non-
physician assistant healthcare worker increased the
vaccination rate for varicella vaccine by 2.8 times
(p=0.018 CI:1.190-6.510).

Conclusion

Vaccination programs may ensure an increase in the
vaccination rates through training and awareness
studies for healthcare professionals. The content of
the interventions should be different for each vaccine
and the characteristics of the occupational groups
should be considered.

Keywords: Healthcare worker, Immunization,
Vaccination, Vaccine-preventable diseases

The Center for Disease Control and Prevention
(CDC) recommends vaccines at varying intervals
and doses for adults, depending on age group and
risk factors. These vaccines consist of influenza,
hepatitis B, hepatitis A, diphtheria, pertussis, tetanus,
varicella, herpes zoster, measles, rubella, mumps,
human papillomavirus, meningococcus, 23-valent
polysaccharide pneumococcus, 13-valent conjugated
pneumococcus, and Haemophilus influenzae
type b vaccines (4). Vaccination is recommended
by the Republic of Tirkiye Ministry of Health for
healthcare workers, those who serve immigrants,
sewage workers, those who work in medical waste
management and other employees at risk (barbers-
hairdressers, manicurists-pedicurists, fire personnel,
police officers, etc.) due to occupational risks (5).

The aim of this study was to determine the
immunization status of healthcare professionals in
Suleyman Demirel University Research and Training
Hospital and to examine the factors that may be
associated with immunization status.



Material and Method

Study Design

This study was a cross-sectional, analytical type of
research. The Clinical Research Ethics Committee
of Suleyman Demirel University Faculty of Medicine
approved the study (Date: 06.02.2020, No:12).
The research was conducted at Suleyman Demirel
University Research and Training Hospital between
February 2020 and July 2020. The population for the
research consisted of 1827 healthcare professionals
working in the hospital. The sample size was
calculated as 397 using the Open Epi program, with
an unknown prevalence of 50%, 95% confidence
level, absolute precision of 5% and a design effect of
1.25. Multistage sampling method was used: stratified
and simple random sampling, respectively.

Healthcare workers were stratified according to their
occupational groups such that include 195 faculty
members (10.67% of population), 321 research
assistants (17.57%), 632 non-physician allied health
workers (34.59%), 343 office unit workers (18.77%),
270 cleaning workers (14.78%) and 66 kitchen
workers (3.61%).

The sample of 397 people targeted according to the
ratio of the layers in the population was determined
as 42 faculty members, 70 research assistants, 137
non-physician auxiliary health workers, 75 office
unit workers, 59 cleaning workers, and 14 kitchen
workers. Participants were selected by simple random
sampling method from the stratified lists. While 1.3%
(5 participants) of the healthcare workers selected for
the sample refused to participate in the study, 2.5%
(10 participants) could not be reached despite visiting
their units three times. The rate for participants
reached was 96.2%. Therefore, the sample results
were generalizable to the population.

The dependent variable in the study was the
immunization status of healthcare workers.
Immunization status was evaluated according
to the following; 1) Adult Immunization Guide
prepared by the Infectious Diseases And Clinical
Microbiology Specialty Society of Tirkiye and the
Adult Immunization Work Group and 2) influenza
vaccine, hepatitis B vaccine, measles-mumps-rubella
(MMR) vaccine, tetanus vaccine, varicella vaccine,
and hepatitis A vaccine recommended by the Ministry
of Health of the Republic of Turkiye for healthcare
workers (1,6).

Independent variables in the study comprised
sociodemographic characteristics, health status and

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

behaviors, occupational
conditions, and other
characteristics.

characteristics, working
attitude and behavioral

Data Collection

The data for the research were collected by the
researcher in February 2020, using the prepared
survey form. The survey form consists of 40 questions.
Participants were informed about the purpose of the
research and their informed consent was obtained.
The survey administration took approximately 20
minutes for each participant.

Statistical Analysis

SPSS 24.0 (Statistical Package for the Social
Sciences, Version 24.0) program was used for data
analysis. Descriptive findings are presented with
number and percentage distributions for categorical
variables, and meanzstandard deviation, minimum
value, and maximum value for continuous variables.
The chi-square test was used for categorical variables
to evaluate the relationship of independent variables
with the dependent variable. The relationship of
continuous variables with the dependent variable
was evaluated using the Mann-Whitney U test and
Independent Samples T test. Logistic regression
analysis was used as multivariate analysis. Variables
that were found to be significant in univariate
analyses and variables that were not significant but
had a p-value below 0.25 were included in the logistic
model, and one of the variables with high correlation
was excluded (7). The Hosmer-Lemeshow test was
used for model fit. Results are presented with odds
ratio (OR) and 95% confidence intervals (Cl). The
statistical significance level was accepted as p<0.05.

Results

The sociodemographic, health status and health
behavior characteristics of the research group are
presented in Table 1. When the characteristics of the
research group living with individuals in risk groups
were evaluated, 13.7% lived with children under
2 years of age, 6.8% lived with elderly people over
65 years of age, 9.5% lived with people with chronic
diseases and 1.8% lived with pregnant women. Of
those with chronic disease, 34.5% had an endocrine
system disease and 20.9% had a cardiovascular
system disease. The least common disease group
was dermatological diseases (0.9%).

The occupational characteristics and attitudes of
the research group are presented in Table 2. Of the
participants, 10.7% were faculty members, 17.5%
were research assistants, 34.6% were non-physician
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Table 1 Sociodemographic, health status and health behavior-related characteristics of the research group

Sociodemographic characteristics Number %
Gender (n=382) Male 7 A1
Female 225 58.9
Married 283 74.1
Marital status (n=382) Single %8 230
Widow 5 13
Divorced 6 1.6
Primary school 13 3.4
Middle school 16 4.2
Educational status (n=382) High school 71 18.6
University 184 48.2
Master’s degree and above 98 25.7
Status of having children (n=365) ves 245 or1
No 120 329
0-2499 41 11.1
Monthly income (Turkish Lira) (n=370) 2500-4999 HO 297
5000-7499 74 20.0
7500 and more 145 39.2
Age (n=375) Min-Max (Mean=SD) 21-61 (36.7+8.6)
Number of children (n=354) Min-Max (Mean+SD) 0-4 (1.2+1.0)
Number of individuals living together (n=357) Min-Max (Mean+SD) 0-7 (2.2£1.3)
Characteristics of health status and health behavior Number %
Very good 29 7.6
Good 158 41.5
Perception of health (n=381) Fair 154 40.4
Bad 35 9.2
Very bad 5 1.3
Chronic disease (n=378) Yes 100 265
No 278 73.5
Never 217 57.9
Smoking (n=375) Still smokes 114 30.4
Quit 44 11.7
Never 291 76.6
1 day or less per month 44 11.6
Frequency of alcohol use (n=380) 2-3 days per month 26 6.8
1 day a week 15 3.9
2-5 days a week 4 11
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Table 2 Distribution of the research group according to occupational characteristics

Characteristic Number %
Profession namel/group (n=382)
Faculty member 41 10.7
Research assistant 67 17.5
Nurse-midwife 91 23.8
Medical officer 10 2.6
Non-physician allied Laboratory-biologist 12 3.1
healthcare worker Health, Anesthesia, Radiology technicians 13 3.4
Physiotherapist 5 1.3
Psychologist 1 0.3
Officer 39 10.2
Office worker Medical secretary 20 5.2
Technician 13 34
Cleaning worker 56 14.7
Kitchen worker 14 3.7
Shift work schedule (n=370)
Yes 203 54.9
No 167 45.1
Identifies profession as risky for infectious diseases (n=382)
Yes 327 85.6
No 43 11.3
| don’t know 12 3.1
Need for vaccination (n=381)
Yes 291 76.4
No 49 12.9
Undecided 41 10.8

allied health workers, 18.8% were office workers,
14.7% were cleaning staff, and 3.7% of them were
kitchen workers. Of the research group, 85.6% stated
that they found their profession risky in terms of
infectious diseases, and the most frequently seen risk
factors were hepatitis B (83%), hepatitis C (82.3%)
and HIV (73.2%), respectively.

In the last year, 7.1% of the research group stated
that they had never had an upper respiratory tract
infection, 26.2% had one once, 29.9% had one twice,
and 20.4% had an upper respiratory tract infection
three times. Of the group, 40.4% stated that they were

diagnosed with influenza in the last year, and 24.1%
stated that they were absent from work due to flu. The
average absence of healthcare workers from work due
to flu was 4.3+3.9 (min 1-max 20) days per month.

The influenza, tetanus, hepatitis B, MMR, varicella
and hepatitis A vaccination status of the research
group are presented in Table 3. Of the group, 58.7%
did not plan to get the influenza vaccine next season,
and 36.6% were undecided about recommending
the influenza vaccine to others. Among the research
group, 74.9% stated that they received a tetanus
vaccine in adulthood. It was determined that 44.4% of
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Table 3 Vaccination status of the research group

Immunization Status of Healthcare Workers

Characteristic Number %
Influenza vaccine (n=379)

Yes, regularly every year 10 2.6
Yes, but not regularly every year 89 23.5
No 280 73.9
Influenza vaccine in the last year (n=382)

Yes 24 6.3
No 358 93.7
Tetanus vaccination in the last 10 years(n=382)

Yes 238 62.3
No 144 37.7
Hepatitis B vaccine (n=378)

Regular, had all doses (at least 3 doses) 238 63.0
Irregular but had all doses (at least 3 doses) 17 45
Started vaccination but did not complete all doses 27 7.1
Has never been vaccinated 96 25.4
Measles-rubella-mumps vaccine (n=382)

Yes 151 39.5
No 48 12.6
| can’'t remember 183 47.9
Varicella vaccine (n=382)

Yes 110 28.8
No 100 26.2
| can’'t remember 172 45.0
Hepatitis A vaccine (n=378)

Regular (2 doses) 69 18.3
Irregular but all doses (2 doses) 7 1.9
Started vaccination but did not complete all doses 15 4.0
Has never been vaccinated 287 75.9

healthcare workers who received tetanus vaccination
in adulthood were vaccinated due to pregnancy and
41.5% due to stab wounds.

Of the research group, 84.5% stated that they had
been screened for hepatitis B at any time, and 75.5%
of the group had immunity according to the screening
results. The serological antibody level testing status
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of the research group for measles, rubella, mumps,
varicella and hepatitis A diseases is presented in
Table 4. Of healthcare workers, 16.8% received a
vaccine other than the ones recommended for them,
and when these vaccines are examined, the most
frequently administered vaccines were influenza A
(H1IN1) (15.4%), meningococcus (0.5%), HPV (0.3%)
and rabies (0.3%) vaccinations.



Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Table 4 Status of antibody tests for measles, rubella, mumps, varicella, hepatitis A diseases or their agents

Disease | Agent
Antibody levels tested Measles Rubella Mumps Varicella Hepatitis A
n(%) n(%) n(%) n(%) n(%)
Test + immunity + 66 (19.0) 71 (20.5) 64 (18.6) 74 (21.4) 105 (29.8)
Test + immunity - 8 (2.3) 7 (2.0) 8 (2.3) 7 (2.0) 27 (7.7)
No test 194 (55.7) 190 (54.9) 201 (58.4) 195 (56.4) 146 (41.5)
| can’t remember 80 (23.0) 78 (22.5) 71 (20.6) 70 (20.2) 74 (21.0)
Total 348(100.0) 346 (100.0) 344 (100.0) 346 (100.0) 352 (100.0)

When the research group's use of resources to learn
current information about vaccines was evaluated,
23.5% did not use any resources. Participants
benefited from more than one option as a source of
currentinformation, 45% of the group used information
they received from colleagues and professional
associations, and 27% used information they received
from the Ministry of Health's website. Other sources
were determined as newspapers-television (22.1%),
social media (21.8%), congresses-courses (19.7%),
WHO and CDC websites (18.1%), and scientific
journals (16.2%). When the research group was
guestioned about their awareness of the existence of
a unit for healthcare personnel immunization in the
institution where they work, 52.9% answered "yes",
9.1% answered "no" and 38% answered, "I do not
know".

Of the vaccinated individuals in the research group,
91.6% stated that they were vaccinated to protect
themselves, 54.1% because they were healthcare
workers, and 51.3% to protect their families. The
distribution of the reasons for not being vaccinated
against some infectious diseases among the
individuals in the research group who were not
vaccinated is shown in Table 5. In the research
group, the most common answer to the reason for not
getting influenza, hepatitis B, hepatitis A and tetanus
vaccines was not considering the vaccine necessary.
Individuals stated that they did not get vaccinated
for varicella and MMR because they had had the
diseases before.

The results of logistic regression analysis evaluating
the factors affecting immunization status for influenza,
tetanus, hepatitis B, hepatitis A, varicella, and MMR
vaccine are shown in Table 6. The logistic regression

analysis model was created separately for each
vaccine. Variables with p<0.25 were included in the
logistic regression analysis model, along with variables
that had a significant relationship with vaccination
status in univariate analyses, and the "backward
elimination” method was used. Since a high level
of correlation was determined between age and the
variables of duration of employment in professional
life, working time in the current institution, and working
time in the department (r=0.824 p<0.001, r=0.715
p<0.001, r=0.633 p<0.001, respectively), only the age
variable was included in the regression models.

It was found that females were 3.2 times more likely
to get the influenza vaccine than males (OR=3.179,
p=0.037, 95% CI=1.069-9.453). Vaccination with
influenza vaccine was 4.6 times higher among office/
cleaning/kitchen workers than among non-physician
allied health workers (OR=4.634,p=0.039,95%
Cl=1.080-19.885), and 9.4 times higher among faculty
members/ research assistants (OR=9.368, p=0.002,
95% CIl=2.278-38.520). Those who were aware of
the staff vaccination unit were 4.5 times more likely
to receive an influenza vaccine than those who
were unaware (OR=4.468, p=0.008, 95% CI|=1.489-
13.403).

According to the tetanus vaccine analysis results,
those with children had tetanus vaccination 3.4
times more than those without children (OR=3.393,
p<0.001, 95% CI=1.764-6.527). Those who found
vaccination necessary in their profession had tetanus
vaccination 2.1 times more than those who did not
find vaccination necessary in their profession (no/
undecided) (OR=2.091, p=0.008, 95% CIl=1.214-
3.602). Age was negatively associated with tetanus
vaccination status, and each increase in age
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Table 5

Immunization Status of Healthcare Workers

Distribution of reasons for not being vaccinated against some infectious diseases among
individuals in the research group who have not been vaccinated

. Influenza | Hepatitis B | Hepatitis A | Tetanus | Varicella MMR
Reasons for not getting |  (n=281) (n=73) (n=176) (n=59) | (n=160) | (n=138)
vaccinated*

n(%) n(%) n(%) n (%) n(%) n(%)

| don't see it as necessary | 172(61.2) 17(23.3) 51(29.0) 21(35.6) 35(21.9) 34(24.6)
| do not believe in the
protection of the vaceine 65(23.1) 4(5.5) 5(2.8) 3(5.1) 3(1.9) 3(2.2)
gf:lj‘pt AR IDEOIES - ee 9(12.3) 15(85) | 11(18.6) | 13(8.1) | 11(8.0)
Harmful effects of the
substances contained in 22(7.8) 3(4.1) 4(2.3) 1(1.7) 4(2.5) 3(2.2)
the vaccine
Side effects of the vaccine 21(7.5) 2(2.7) 6(3.4) 1(1.7) 2(1.3) 2(1.4)
| couldn’t find free time to
get vaccinated 22(7.8) 13(17.8) 31(17.6) 12(20.3) 10(6.3) 12(8.7)
| do not think it is a
dangerous disease 22(7.8) 3(4.1) 11(6.3) 0 4(2.5) 3(2.2)
I’m against vaccination 3(1.2) 2(2.7) 1(0.6) 0 0 0
Forgetfulness 11(3.9) 12(16.4) 26(14.8) 9(15.3) 8(5.0) 8(2.1)
| had the disease 20(7.1) 12(16.4) 35(19.9) 2(3.4) 94(58.8) 71(51.4)
Other 5(1.8) 5(6.8) 14(8.0) 5(8.5) 9(5.6) 10(7.2)

*More than one option is marked. Percentages of those who gave the reason for not getting vaccinated were used.

decreased the tetanus vaccination status by 1.1 times
(OR=1.082, p<0.001, 95% Cl=1.044-1.122).

According to the results of the hepatitis B vaccine
regression model, females received the hepatitis
B vaccine 2.7 times more than males (OR=2.701,
p<0.001, 95% CI=1.563-4.666). Participants without
chronic disease were 2.2 times more likely to receive
hepatitis B vaccination than those with chronic disease
(OR=2.193, p=0.006, 95% CI=1.246-3.859). Physicians
(faculty members/research assistants) had 3.5 times
more hepatitis B vaccination than office-cleaning-
kitchen workers (OR=3.526, p<0.001, 95% CI=1.827-
6.807). Those who found the vaccine necessary in their
profession had 2.5 times more hepatitis B vaccination
than those who did not find the vaccine necessary in
their profession (no/undecided) (OR=2.446, p=0.002,
95% Cl=1.392-4.300).

The rate of receiving hepatitis A vaccination was 1.9
times higher among those working on shift basis than
in those not working on shift schedule (OR=1.868,
p=0.045, 95% CI=1.015-3.438). Age was negatively
associated with hepatitis A vaccination status, and
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each increase in age decreased hepatitis A vaccination
by 1.04 times (OR=1.038, p=0.047, 95% CI=1.001-
1.079).

In the regression results for immunization status with
the varicella vaccine, those with a monthly income of
5000 TL and above were 2.2 times more likely to be
vaccinated than those with a monthly income of less
than 5000 TL (OR=2.211, p=0.017, 95% CI=1.153-
4.241). Those who found the vaccine necessary
in their profession had 2.7 times higher rates for
varicella vaccination than those who did not find the
vaccine necessary in their profession (no/undecided)
(OR=2.725, p=0.003, 95% CI=1.400-5.307). Getting
vaccinated against varicella was 2.4 times higher
among faculty members/research assistants than
office/cleaning/kitchen workers (OR=2.384, p=0.008,
95% Cl=1.258-4.517), and 2.8 times higher among non-
physician allied health workers (OR=2.784, p=0.018,
95% CI=1.190-6.510). The number of persons they
lived with was negatively related to varicella vaccination
status, and each increase in the number of persons
they lived with reduced varicella vaccination rates by
1.3 times (OR=1.332, p=0.006, 95% CI=1.008-1.634).



Table 6
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Logistic regression analysis results evaluating the factors affecting the vaccination status of the

research group

Vaccines Variables OR (95% Cl)
Male (ref.) 1.00
Gender
Female 3.179 (1.069-9.453)*
) Very good/good (ref.) 1.00
Perception of health -
Fair/bad/very bad 2.557 (0.905-7.224)
Faculty member/research assistant | 9.368 (2.278-38.520)*
Influenza * Profession Non-physician allied health worker 1.00
(ref.)
Office/cleaning/kitchen worker 4.634 (1.080-19.885)*
Considers vaccination necessary | Yes 3.182 (0.680-14.891)
in their profession No/undecided (ref.) 1.00
Awareness of the unit for Yes 4.468 (1.489-13.403)*
healthcare personnel immunization | No/| don't know (ref.) 1.00
Yes (ref.) 1.00
Shift work schedule
No 1.546 (0.935-2.557)
+ 3.393 (1.764-6.527)**
Has children
Tetanus 2 - (ref)
Considers vaccination necessary | Y€S 2.091 (1.214-3.602)*
in their profession No/undecided (ref.) 1.00
Age Negative relationship 1.082 (1.044-1.122)**
Male (ref.) 1.00
Gender
Female 2.701 (1.563-4.666)**
+ (ref.)
Presence of chronic disease
- 2.193 (1.246-3.859)*
Faculty member/research assistant | 3.526 (1.827-6.807)**
Hepatitis B® _ - .
. Non-physician allied healthcare 1.776 (0.957-3.297)
Profession worker
Office/cleaning/kitchen worker 1.00
(ref.)
Considers vaccination necessary | Y€S 2.446 (1.392-4.300)*
in their profession No/I'm undecided (ref.) 1.00
) High school and below 1.879 (0.963-3.665)
Educational status
University and above (ref.) 1.00
Yes 1.868 (1.015-3.438)*
. Shift work schedule
Hepatitis A* No (ref.) 1.00
) Fair/bad/very bad (ref.) 1.00
Perception of health
Very good/good 1.721 (0.964-3.071)
Age Negative relationship 1.038 (1.001-1.079)*

726




Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Table 6

continued

research group

Immunization Status of Healthcare Workers

Logistic regression analysis results evaluating the factors affecting the vaccination status of the

Vaccines Variables OR (95% ClI)
) <5000 Turkish lira (ref.) 1.00
Monthly income T
=>5000 Turkish lira 2.211 (1.153-4.241)*
Faculty member/research assistant | 2.384 (1.258-4.517)*
_ Non-physician allied healthcare 2.784 (1.190-6.510)*
Profession worker
Varicella® ) - -
Office/cleaning/kitchen worker 1.00
(ref.) '
Considers vaccination necessary in | YeS 2.725 (1.400-5.307)*
their profession No/undecided (ref.) 1.00
Number of individuals living together | Negative relationship 1.332 (1.008-1.634)*
Faculty member/research assistant | 2.761 (1.464-5.205)*
. Non-physician allied healthcare 1.503 (0.824-2.742)
Profession worker
Office/cleaning/kitchen worker
1.00
(ref.)
MMR ¢ Considers vaccination necessary in | Yes 1.816 (1.004-3.283)*
their profession No/undecided (ref.) 1.00
Awareness of the unit for healthcare | YeS 1.625 (1.008-2.620)*
personnel immunization No/I do not know (ref.) 1.00
Current information source usage Does not use any resources (ref.) 1.00
status Uses at least one resource 1.637 (0.888-3.018)

*p < 0.05, **p < 0.001; OR — Odds Ratio; Cl — Confidence Interval
Variables included in the logistic model

1 Age, gender, marital status, having a child, perception of health, presence of chronic disease, profession, considers vaccination as necessary in
the profession, awareness of the unit for healthcare personnel immunization, frequency of upper respiratory tract infection (URT]) in the last year

2 Age, number of individuals living together, marital status, having children, presence of an individual in the risk group at home, presence of chronic
disease, considers vaccination necessary in their profession, risk perception about their profession, shift work schedule, current information source

usage status

3 Age, gender, educational status, monthly income, presence of a chronic disease, perception of health, smoking status, profession, considering
vaccination necessary in their profession, risk perception towards their profession, shift work schedule, current information source usage status,
awareness of the unit for healthcare personnel immunization
4 Age, number of individuals living together, educational status, monthly income, having children, health perception, smoking status, shift work

schedule

5 Age, number of individuals living together, marital status, educational status, monthly income, having children, profession, considering vaccination
necessary in their profession, risk perception towards their profession, current information source usage status, alcohol use status
5 Age, number of individuals living together, marital status, educational status, monthly income, having children, perception of health, alcohol use

status, presence of an individual in the risk group at home, profession, considering vaccination necessary in their profession, risk perception towards

their profession, current information source usage status, awareness of the unit for healthcare personnel immunization.

Those who found the vaccine necessary in their
profession received the MMR vaccine 1.8 times
more often than those who did not (no/undecided)
(OR=1.816, p=0.048, 95% Cl=1.004-3.283).
Physicians (faculty members/research assistant) were
2.8 times more likely to receive the MMR vaccine than
office/cleaning/kitchen workers (OR=2.761, p=0.002,
95% CI=1.464-5.205). Those who were aware of the
unit for healthcare personnel immunization were 1.6
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times more likely to have received the MMR vaccine
than those who were not aware (OR=1.625, p=0.046,
95% CI=1.008-2.620). The number of persons they
lived with was negatively associated with the status of
receiving the MMR vaccine, and each increase in the
number of people they lived with reduced the rate for
receiving the MMR vaccine by 1.2 times (OR=1.225,
p=0.034, 95% CI=1.015-1.481).



Discussion

In this study, 2.6% of healthcare workers received
regular influenza vaccinations every year, and 6.3%
of them were vaccinated with the influenza vaccine
in the last year. In the systematic review by Hofmann
et al., the vaccination rate was found to be between
2.1% and 82% (8). In a study in India, vaccination
rates were found to be 4.4% (9). A systematic review
of 15 studies and a meta-analysis of 6 studies by La
Torre et al. reported that the influenza vaccination
rates for nurses and allied health workers were 13.5%
and 12.5%, respectively. In other European countries
such as England, Germany and France, the average
prevalence of influenza vaccination varies between
15% and 29% (10). In another study conducted
in Belgium, the vaccination rate was 40.4% (11).
Vaccination rates among healthcare workers in the
USA were 75.2% in the 2013-2014 season, 77.3%
in the 2014-2015 season, 78.6% in the 2016-2017
season, 78.4% in the 2017-2018 season and 81.1% in
the 2018-2019 season (12-14). In a study conducted
in a chest diseases hospital in Denizli province in our
country, the influenza vaccination rate of healthcare
workers was found to be 4.3% (15). The vaccination
rate for physicians and nurses working in university
hospitals in the southeastern region of Turkey was
found to be 9.2% (16). In a study conducted among
physicians working at a university hospital in Samsun,
the influenza vaccine vaccination rate was stated
to be 13.1% (17). In a study conducted in Burdur,
22.1% of primary healthcare workers reported they
received seasonal influenza vaccinations every year
(18). In this study, the influenza vaccination rates
for the participants were found to be low, similar to
other studies in our country and around the world. It
is noteworthy that high vaccination rates are achieved
in countries where influenza vaccination is legally
mandatory for healthcare workers. In this study, the
rate of receiving influenza vaccines was 4.6 times
higher in office/cleaning/kitchen workers and 9.4
times higher in physicians than in non-physician allied
health workers. The results are similar to studies
conducted in our country (16,19,20) and abroad
(9,11,21). It is noteworthy that although physicians
are in close contact with patients and are role models
for patients and other healthcare professionals, the
rate of vaccination for the influenza vaccine (10.2%)
was much lower than expected. In our study, females
were 3.2 times more likely to be vaccinated with
the influenza vaccine than males, while this result
contradicts the literature (15,19,22,23).

In this study, 74.9% of healthcare workers were
vaccinated against tetanus in adulthood and 62.3%
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were vaccinated with tetanus vaccine in the last ten
years. Using 2007 US National Immunization Survey-
Adult data, Lu and Euler found the tetanus vaccination
rate for healthcare workers in the last 10 years was
70.4% (24). Srivastav et al. analyzed Internet Panel
Surveys data from 2012, 2013, and 2014 to evaluate
the TDaP vaccineratein healthcare workers. As aresult
of their studies, the vaccination rates in 2012, 2013
and 2014 were 35%, 40% and 42%, respectively (25).
In a study conducted in Greece, 47.3% of healthcare
workers received the Td vaccine (26). In our country,
tetanus vaccination rates vary between 30-78% (27-
30). The tetanus vaccination rate determined in this
study was similar to other studies conducted in our
country and around the world. In this study, the main
reasons for healthcare workers to receive tetanus
vaccination in adulthood were pregnancy (44.4%)
and stab wounds (41.5%), while fewer participants
stated that they received tetanus vaccination due to
their profession (11.6%). These results are similar to
studies conducted on both healthcare professionals
and the general population (30,31). In our study,
females with children had tetanus vaccinations 3.4
times more often than those without children. This
situation is thought to be caused by the immunization
program (Td vaccine) applied to pregnant women in
our country (32).

In this study, 67.5% of healthcare workers received
all doses of the hepatitis B vaccine. When this rate is
examined in studies conducted in different countries,
it was 24.7% in Africa, 77.3% in Italy and 93.8% in
Austria (33-35). There are studies in our country
where the hepatitis B vaccination rate varies between
59% and 90% (29,30,36,37). In studies conducted
at the hospital where this study was conducted,
Cakmak et al. (1998) found that 76.0% of healthcare
workers received hepatitis B vaccination, while Uzun
et al. (2006) found that 81.7% of healthcare workers
received the full dose of hepatitis B vaccine (38,39).
This study was conducted in the same hospital as
the 2 studies mentioned above, and although the
vaccination rates of healthcare workers are expected
to increase over the years, rates were observed to
be lower. In the other two studies, the study group
consisted of physicians, nurses, biologists, health
technicians, health officers, and laboratory workers,
while our study also included administrative unit,
cleaning and kitchen employees. It is thought that the
low hepatitis B vaccination rate is due to differences
in the study group. In this study, physicians were 3.5
times more likely to receive hepatitis B vaccination
than office/cleaning/kitchen workers. Kisioglu et al.
also conducted a study in 2002 at the hospital where
this study was conducted and found that the hepatitis
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B vaccination rate was highest among doctors
(83.1%) and lowest among cleaning workers (4.1%)
(40). In the study by Onciil et al., the highest hepatitis
B vaccination rate was found for nurses (89.6%)
(41). The high direct contact of physicians and non-
physician allied health workers with patients and the
professional training they receive may explain the
high rates of vaccination for the hepatitis B vaccine in
this group. In this study, females were 2.7 times more
likely to receive the hepatitis B vaccine than males.
Vaccination rates vary according to gender in the
literature (23,41-43). Health workers without chronic
diseases were 2.2 times more likely to receive hepatitis
B vaccination than those with chronic disease. This
situation is thought to be due to the higher vaccination
rates of young healthcare workers.

Inthis study, 20.1% of healthcare workers had received
all doses of the hepatitis A vaccine. The hepatitis
A vaccination rate of employees working in primary
health care centers in Greece was 5.8% (26). In a
multicenter cross-sectional study conducted in Italy,
the vaccination rate was 7.1%, and in another study
in South Australia, 29.7% of healthcare workers were
vaccinated against hepatitis A (34,44). Vaccination
rates with the hepatitis A vaccine are similar to other
studies conducted in our country (30,36). In this study,
17.6% of physicians, 19.2% of non-physician allied
health workers, and 22.9% of office/cleaning/kitchen
workers were vaccinated against hepatitis A, but no
significant relationship was found. In another study,
the highest vaccination rate was found for cleaning
staff and security guards (27). In the current study,
the vaccination rates for office, cleaning and kitchen
workers were determined as 8.6%, 39.3% and 28.6%,
respectively, and the high vaccination rate of cleaning
workers is remarkable.

In this study, 28.8% of healthcare workers stated
that received the varicella vaccine, and 45.0% did
not remember their status regarding the vaccine.
The rate of varicella vaccination in our study is low,
similar to other studies (27,29,34,35,44,45). It is
noteworthy that nearly half of healthcare workers do
not remember their vaccination status. The low rate
of varicella vaccination may be due to the fact that
healthcare workers had this disease in childhood.
It is important to reveal the immunization status of
employees through serological tests and to vaccinate
non-immune employees. Although the occupational
group with the highest vaccination rate in our study
was non-physician allied health workers, vaccination
with the varicella vaccine was low among all health
workers. There are studies in which nurses or
physicians have higher vaccination rates (34,46).

729

Immunization Status of Healthcare Workers

In this study, 39.5% of healthcare workers stated that
they had received the MMR vaccine, and 47.9% did
not remember their status regarding the vaccine. The
vaccination rates among healthcare professionals
working in primary healthcare centers in Greece were
23.3% against measles, 23.3% against mumps and
29.8% againstrubella (26). In a study in Italy, measles,
rubella and mumps vaccination rates were found to be
30.3%, 30.9% and 23.7%, respectively (34). In studies
conducted in our country, MMR vaccination rates
vary between 18% and 56% (30,42,45). Vaccination
rates identified in our study are at low levels. When
examined by profession, the highest vaccination rate
was among physicians, similar to other studies in our
country (42,46).

In our study, when the reasons that encourage
healthcare workers to get vaccinated were evaluated,
the three most common answers were because they
want to protect themselves (91.6%), because they
are healthcare workers (54.1%), and because they
want to protect their family (51.3%). The reasons
that encourage vaccination are similar in this study
and other studies (44,47). However, the motivational
sources mentioned alone are not sufficient for
vaccination. In our study, those who found vaccination
necessary in their profession were more likely to
receive tetanus vaccination, hepatitis B, varicella and
MMR vaccination, but this did not affect the status of
receiving hepatitis A and influenza vaccinations. The
results obtained also reveal the need for awareness
studies, especially for these two vaccines. In our study,
the most common risk factors were hepatitis B (83%),
hepatitis C (82.3%) and HIV (73.2%), respectively. It
is thought that the high-risk perception of healthcare
workers against HBV, HCV and HIV factors stems
from both the frequency of blood-borne diseases in
the daily work environment and their negative effects
in the long term. In our study, the main reason for not
getting influenza, tetanus, hepatitis A and hepatitis B
vaccines was that the participants did not consider
the vaccines necessary. In the case of MMR and
varicella vaccines, the majority of individuals did not
get vaccinated because they had the disease. The
fact that the working group consisting of healthcare
workers does not consider vaccination necessary is
quite striking and it is necessary to work on initiatives
to increase vaccination.

There are some limitations to our study. The high
number of questions on the survey form used in the
research caused missing data, especially in the last
sections. For some questions regarding the past, the
recall factor should be taken into consideration.



Conclusion

Healthcare workers have a higher risk of contracting
infectious diseases than the general population
due to their working environment. This poses a
risk to patients, their family members, community
contacts and other healthcare professionals. The
emergence of vaccine-preventable infectious
diseases in healthcare workers can cause both
medical consequences and direct or indirect costs.
Healthcare professionals also have a positive impact
on patient behavior and are seen as role models. For
all these reasons, immunization of healthcare workers
is very important. Training and awareness activities
for healthcare workers may increase vaccination
rates. The content of the interventions should be
different for each vaccine and should take account
of the characteristics of the professional groups. A
vaccination program that covers all personnel should
be created in institutions to increase the vaccination
rates for healthcare workers. Within the scope of this
program, the current immunity status of healthcare
personnel should be determined, and susceptible
healthcare workers should be vaccinated. In addition,
all healthcare professionals should be informed about
the vaccination unit and program in their institution.
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Oz

Amag

PC12 bir sigan feokromositoma hucre hattidir. Bu
hicreler, sinir buyime faktoru (NGF) ile kulturlendi-
ginde karakteristik olarak farklilasmaya ugramaktadir.
NGF dozuna bagl olarak, nérit uzantilarinin uzunluk-
lari degisir. Bu farkllasma 6zelligi sayesinde hicreler
norobilimde ve Alzheimer, Parkinson, Amyotrofik La-
teral Skleroz gibi patofizyolojik hastaliklarin model-
lenmesinde kullaniimaktadir. Ancak NGF'nin PC12
hiicrelerinde olusan ndrit uzantilari Uzerine olan etki-
sini gosteren literatur ¢calismalar oldukga kisithdir. Bu
¢alismanin amaci NGF'nin doza ve inkiibasyon si-
resine bagl olarak ndrit uzantilari ve hiicre canlilig
Uzerine olan etkisini arastirmaktir.

Gerec ve Yontem

Bu calismada PC12 hucreleri 50 ng/ml ve 100 ng/ml
NGF ile 3, 6 ve 7 guin inkiibe edilmistir. inkiibe edilen
hiicrelerde ndérit buyumelerinin uzunluklari ve 6l hiic-
re oranlari hesaplanmistir.

Bulgular
Elde edilen bulgular ile NGF dozlarina ve inkiibasyon
suresine bagh olarak ndrit uzantilarinin uzunlugunun

ve Olu hicre oraninin arttigi gosterilmistir. NGF inki-
basyon sureleri karsilastirildiginda 50 ng/ml NGF 6
glin ve 100 ng/ml NGF 3 gun gruplari arasinda fark
olmadigi bulunmustur.

Sonug

Deney gruplarinda 6li hiicre oranlari ve nérit uzanti-
larinin boyutlari degerlendirildiginde 100 ng/ml NGF
ve 3 gun inkiibasyon suresi parametrelerinin PC12
hiicre farklilasmasi icin ideal oldugu distndlmektedir.

Anahtar Kelimeler: Norit uzunlugu, PC12 hiicre hat-
t1, Sinir buyame faktéri

Abstract

Objective

PC12 is a rat pheochromocytoma cell line. These
cells characteristically undergo differentiation when
cultured with nerve growth factor (NGF). Depending
on the dose of NGF, the length of neurite extensions
changes. Thanks to this differentiation property,
the cells are used in neuroscience and in modeling
pathophysiological diseases such as Alzheimer's,
Parkinson's, and Amyotrophic Lateral Sclerosis.
However, literature studies showing the effect of NGF
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on neurite extensions formed in PC12 cells are very
limited. This study aimed to investigate the effect of
NGF on neurite extensions and cell viability depending
on dose and incubation time.

Materials and Methods

In this study, PC12 cells were incubated with 50 ng/ml
and 100 ng/ml NGF for 3, 6 and 7 days. The lengths
of neurite outgrowths and dead cell ratios were
calculated in incubated cells.

Results
The results showed that the length of neurite
extensions and dead cell ratio increased depending

Introduction

In vitro studies to examine neurotoxicity have gained
more momentum in recent years compared to in vivo
studies. Because of in vitro studies, the possibility of
repeating the study increases. Appropriate design of
the experiment and selection of the appropriate cell
line is extremely important in order to respond to the
determined hypothesis. Incorrect selection of cell
lines can lead to misevaluation of neurotoxins (1-5).
For this reason, cell lines such as dorsal root ganglion
(DRG), Schwann cell, and PC12 are used both for
mechanistic studies and to determine the effect of
potential neurotoxic substances (1).

RatPheochromocytomacell(PC12)isusedinneurotoxic
studies, neuroprotective, neuroinflammation, and
synapse development processes, as well as in models
of chemotherapy-induced peripheral neuropathy,
Alzheimer's, Parkinson's, Amyotrophic Lateral
Sclerosis, and cancer as well as nerve injury-induced
neuropathic pain, nitric oxide-induced neurotoxicity
model (1-5). According to the American Type Culture
Collection (ATCC), there are 2 different types, PC12
(CRL-1721) and PC12 Adh (CRL-1721.1). PC12 cells
grow as small, irregularly shaped, floating cell clusters
or as a few scattered lightly attached cells. In addition,
agglomeration can be seen on surfaces that are not
coated with suitable materials. They also tend to stick
badly. On the other hand, PC12 Adh-type cells show
good adhesion to plastic surfaces (6).

PC12 cells can differentiate with nerve growth
factor (NGF) (6). When NGF is applied to PC12
cells, it triggers dopamine synthesis. Triggered cells
transform into neuron phenotype. Cells that transform
into neuron form stop growing and become electrically
excitable. The neuronal differentiation process begins
with the binding of NGF to the receptor tyrosine kinase
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on NGF doses and incubation time. When NGF
incubation times were compared, no difference was
found between 50 ng/ml NGF 6 days and 100 ng/ml
NGF 3 days groups.

Conclusion

When the dead cell ratios and sizes of neurite
extensions in the experimental groups are evaluated,
it is thought that 100 ng/ml NGF and 3 days incubation
time parameters are ideal for PC12 cell differentiation.

Keywords: Nerve growth factor, Neurite length,
PC12 cell line

TrkA. TrkA is stimulated with NGF and activates 3
different intracellular signal transduction pathways,
namely PLCy, Ras/MAPK, and PI3K/Akt (7). PLCy,
Ras/MAPK, and PI3K/Akt pathways; ldentification
of neuron-specific proteins, activation of various
transcriptions, and triggering of the GAP-43 gene
provide the formation of dendritic extensions (8). NGF-
differentiated PC12 cells express the protein Synapsin
[, a marker of synaptic communication. Moreover, the
level of Synapsin | protein expression has proven to
be dependent on the level of cell differentiation (9).
Synapsin 1 is an important factor in synaptogenesis
and neuronal plasticity, as well as playing a role in the
release of neurotransmitters at synapses (10). Due to
the expression increases of GAP43 and Synapsin |
genes, neurite extensions are formed in PC12 cells.

Differentiation of PC12 cells with NGF can be
evaluated by quantitative morphological methods
such as cell size, neurite count, and neurite length
measurement programs such as Matlab and ImageJ
are preferred (16).

Although it is known that NGF and PC12 cells can
be differentiated, literature studies that determine the
relationship between NGF dose and incubation time
are very limited. So, this paper aimed to determine the
effect of NGF on neurite outgrowth and cell viability
in PC12 cells. The neurite length and dead cell ratios
were determined in PC12 cells applied at different
doses and different incubation times.

Material and Method

Materials

Donor horse serum (DHS; H1138), fetal bovine serum
(FBS; F2442), RPMI-1640 (R8758), nerve growth
factor B (NGF; N2513), penicillin-streptomycin (P/S;
P4333), L-glutamine (G7513) were purchased from



Sigma-Aldrich (Taufkirchen, Germany). PC12 cell
line (CRL-1721, Manassas, VA, USA) was purchased
from ATCC. Hoechst 33342/Propidium lodide (PI) kits
were purchased from BestBio (Shanghai, China).

Cell Culture

PC12 (CRL-1721) cells were cultured in RPMI-1640
medium with %5 fetal bovine serum, % 10 donor
horse serum, %1 L-glutamine, and %21 Penicillin/
Streptomycin in 5% CO2 at 37 °C until 80-90%
confluence. PC12 cells were seeded at 10x104
cells/well at matrigel-coated 24-well plate and then
incubated with 50 ng/ml or 100 ng/ml NGF for 3, 6,
and 7 days in 5% CO2 at 37 °C (6).

Morphometric Analysis of Neurite Outgrowth

PC12 cells were incubated with 50 ng/ml or 100 ng/ml
NGF for 3, 6, and 7 days. Cells were examined under
a ZEISS Axio Vert.Al Inverted Microscope equipped
with an Axiocam 208 at the end of NGF incubation.
NGF-PC12 cells with greater than two cells were
chosen from random cells to measure the neurite
length. Zen blue and Axiovision software (Carl Zeiss)
was used to measure cells’ neurites’ length (11).

HOIPI Staining

PC12 cells were treated with 50 ng/ml or 100 ng/
ml NGF for 3, 6, and 7 days to determine the live
and death of cells. Firstly, cells were washed with
PBS and then incubated with a mixed solution of 1
mL staining buffer, 1 pl Hoechst 33342, and 1 pl PI

Siileyman Demirel Universitesi

for 5 min at room temperature in the dark. The cells
were captured using a ZEISS Axio Vert.Al Inverted
Microscope equipped with an Axiocam 208 at x10
magnification. Image J program was used to merge
fluorescence images (12). The death ratio was
calculated according to below:

Death ratio: (Death cells/total cells number) *100

Statistical Analysis

Analyzes were performed with at least three
replications and were statistically calculated as
standard mean and standard deviation (mean + SD).
GraphPad Prism version 6 (GraphPad Software Inc.,
San Diego, CA, USA) was used for statistical analysis.
Tukey’s multiple comparison test is used to compare
the means of groups. Statistically, data with a P <
0.05 confidence interval are significant.

Results

Assessment of Cell Death in NGF-PC12 Cells
PC12 cells were treated with different doses of
NGF (50 and 100 ng/ml) for 3, 6, and 7 days. HO/PI
staining evaluated the death ratio of groups (Fig.1).
The rate of dead cells in the experimental groups
was calculated with the Image J program. The results
showed that the highest dead cell rate was 100 ng/ml
for 7 days, and the lowest dead cell rate was 50 ng/ml
for 3 days (Fig.2). There was a significant difference
in all experimental groups. As the incubation time
increased in the same NGF dose groups, the rate of
dead cells in the cells increased. Similarly, the rate of
dead cells in the experimental groups was observed
to be boosted with the increase in NGF dose.

NGF-induced Neurite Outgrowth

PC12 cells incubated at different NGF doses and
times were examined under a light microscope (Fig.3).
The neurite lengths in the experimental groups were
calculated with the Zen blue and Axiovision software.
We found that NGF-induced differentiation is
correlated with neurite lengths. A significant difference
was found between the same NGF dose groups (Fig
4). The maximum neurite length was observed at
100 ng/ml in 7 days (Fig 4). There was no statistical
difference between 50 ng/ml groups for 6 days and
100 ng/ml for 3 days (Fig 4).

Figure 1

Fluorescence Images of NGF-PC12 cells (10x
magnification). Red color cells: Dead cells, Blue color
cells: Live cells A) Control B) 50 ng/ml NGF for 3 days
C) 50 ng/ml for 6 days D) 50 ng/ml NGF for 7 days E)
100 ng/ml for 3 days F) 100 ng/ml for 6 days G) 100
ng/ml NGF for 7 days
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Figure 2

Fluorescence Images and % death ratio of groups in
PC12. #: Control vs All the other treatment groups:
p<0,001; a: 50 ng/ml-3 vs 50 ng/ml-6: p<0,05; a’: 50
ng/ml-3 vs 50 ng/ml-7: p<0,001; a”: 50 ng/ml-6 vs
50 ng/ml-7: p<0,001; b: 50 ng/ml-3 vs 100 ng/ml-3:
p<0,005; b’: 50 ng/ml-6 vs 100 ng/ml-6: p<0,001; b™:
50 ng/ml-7 vs 100 ng/ml-7: p<0,05; c: 100 ng/ml-3 vs
100 ng/ml-6: p<0,001; ¢’: 100 ng/ml-3 vs 100 ng/ml-
7: p<0,001; c”: 100 ng/ml-6 vs 100 ng/ml-7: p<0,001.

N (%]
o o
1 1

Neurite Length (pm)
=

Discussion

ThePC12lineproducedfromtheratpheochromocytoma
is analogous to the fetal neuron primary cell line. It
is used in disease models such as pharmacology,
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Figure 3

Neurite extensions in
magnification). Red arrows: neurite extensions. A)
Control B) 50 ng/ml NGF for 3 days C) 50 ng/ml for 6
days D) 50 ng/ml NGF for 7 days E) 100 ng/ml for 3
days F) 100 ng/ml for 6 days G) 100 ng/ml NGF for
7 days

NGF-PC12 cells (20x

Figure 4

Neurite Length of NGF-PC12 cells. #: Control vs All
the other treatment groups: p<0,05; a: 50 ng/ml-3
vs 50 ng/ml-6: p<0,05; a’: 50 ng/ml-3 vs 50 ng/ml-
7: p<0,001; a”: 50 ng/ml-6 vs 50 ng/ml-7: p<0,05; b:
50 ng/ml-3 vs 100 ng/ml-3: p<0,05; b’: 50 ng/ml-6 vs
100 ng/ml-6: p<0,001; b": 50 ng/ml-7 vs 100 ng/ml-7:
p<0,001; c¢: 100 ng/ml-3 vs 100 ng/ml-6: p<0,001; c”
100 ng/ml-3 vs 100 ng/ml-7: p<0,001; c¢”: 100 ng/ml-6
vs 100 ng/ml-7: p<0,005.

neurodegenerative, and peripheral neuropathy due
to its easy passage and growth. Upon exposure to
NGF, rat adrenal PC12 cell lines can differentiate,
and the cells are like primary fetal neurons. PC12
cells have been used in neurophysiologic disease



models such as Alzheimer's, Parkinson’s, and
peripheral neuropathy (13). Neurite extensions occur
in NGF-PC12 cells. Studies showed that biochemical,
electrophysiological, and morphological changes
could occur by NGF in PC12 cells. These changes
depend on NGF doses and incubation time. However,
the studies are very limited to the effects of NGF on
apoptosis or cell viability.

In the present study, we investigated the effects of
different NGF doses and incubation time on neurite
length in PC12 cells. PC12 cells were applied with 50
and 100 ng/ml NGF for 3, 6, and 7 days. We observed
an increase in neurite length at 100 ng/ml for 3 days
and 50 ng/ml for 6 days. We indicated that the dead
cells ratio increases more and more NGF doses. Our
results are consistent with the other studies of NGF-
PC12 cells (14,15). Shilo et al. (2019) indicated that
cells were incubated 50 ng/ml NGF for 24, 48, 72,
94, and 144 hours, and there was a decrease in cell
viability of approximately 20% after 72 hours in NGF-
applied cells (14). Orlowska et al. (2017) determined
that cells with 100 ng/ml NGF were found to cause
the highest levels of binding to the cell culture dish
surface, early stimulation of cell differentiation, and
neurite outgrowth in PC12 cells treated with 0, 25, 50,
and 100 ng/mL NGF (15).

Wiatrak et al. (2020) showed morphological changes
in 50 ng/ml and 100 ng/ml NGF and different
incubation times between 3 and 7 days (6). As a
result of the analysis, they determined that the longer
neurite extension was in cells with 100 ng/ml NGF.
Also, they demonstrated that differentiation started
from the 3rd day of 100 ng/ml NGF application and
was completed on the 7th day. Similarly, some studies
determined that neurite length depends on NGF
doses. Hu et al (2018) applied different NGF doses
(0, 25, 50, 100 ng/ml) in PC12 cells and measured
the neurite length of cells (16). They indicated that
cells’ neurite length and expressions of GAP-43 and
synapsis-1 genes increase depending on the NGF
dose. Also, we showed that the expression of GAP-
43 and synapsin-1 genes was boosted by NGF in the
previous study (17).

Sun et al (2021) reported that when 100 ng/ml
NGF was applied to PC12 cells, neuronal growth
occurred not only in 2D cell culture but also in
3D microenvironments (18). They also showed
that neurite extensions were more common in 3D
environments in PC12 cells treated with 100 ng/ml
NGF. They recommended that PC12 cells with 100
ng/ml NGF could play an important role in future
neurophysiologic disease studies.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

In this study, PC12 cells were treated with 50 ng/
ml, and 100 ng/ml NGF for between 3 and 7 days.
According to the viability analysis, differentiation
started on the 3rd day of 100 ng/ml NGF application,
and the death ratio was lower compared to the other
days. It was determined that differentiation took more
time and neurite extensions were shorter in cells
treated with 50 ng/ml NGF. We believe that the results
we have obtained will lay the groundwork for further
studies and will be pioneering.
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Oz

Amag

Poliklinigimize yonlendirilen hastalardan ventrikuler
septal defekt tespit edilenlerin sayisi, ventrikller sep-
tal defekt yeri ve boyutu, yol actigi komplikasyonlar,
medikal, cerrahi ya da spontan kapanma olasiligi
incelenmis, Covid-19 pandemisi kosullarinda, rutin
poliklinik muayene sayilarinda ve VSD tanisi koyma
oraninda bir farklilik olup olmadigi, pandemi dncesi
verilerimiz ile kiyaslanmistir.

Gerec ve Yontem

2018-2022 yillar1 arasinda hekime, gogis agrist,
carpinti, cabuk yorulma, nefes almada zorlanma,
bayillma gibi semptomlar veya kalp disi herhangi bir
sikayet ile basvuru sirasinda rutin muayenede Gftrim
duyulmasi nedeniyle yapilan transtorasik ekokardi-
yografi sonuglari degerlendirilmistir.

Bulgular

Pandemi dncesi 2018-2020 yillari arasindaki ekokar-
diyografi yapilan 16362 hastanin 91'inde (grup 1),
pandemi donemi olan 2020-2022 yillari arasinda eko-
kardiyografi yapilan 14248 hastanin 202'sinde (grup
2), ventrikller septal defekt gorilmus olup, pandemi

doéneminde ventrikiler septal defektli hasta oraninin
daha fazla olmasi yénunde anlamhdir (p <0.001).
Ventrikiler septal defektlerin izleminde cesitli kompli-
kasyonlar gelisebilmektedir. Total olarak tim kompli-
kasyonlara say! olarak bakildiginda pandemi dncesi
dénemde komplikasyon orani istatistiksel olarak an-
lamli derecede daha fazladir (p=0.003). Ancak gelisen
komplikasyonlar ayri ayri degerlendirildijinde sadece
ventrikller septal anevrizma gelisimi acisindan pande-
mi 6ncesi grupta (grup 1) daha fazla oranda olmasi
ydnunde anlamli fark saptandi (p=0.002). Diger komp-
likasyonlar acisindan anlaml fark saptanmamistir.

Sonug

Hasta sayilarinin benzer olmasi bize pediatrik kardi-
yoloji poliklinik basvuru sayilarinda, pandemi kosulla-
rinda dahi ciddi bir azalma olmadigini kanitlamistir.
Ancak ventrikiler septal defekt tani alma sikhdinin
pandemi doneminde daha fazla oranda olmasi, bu
dénemde hastaneye gercekten pediatrik kardiyolo-
jil muayenesi gerektiren hastalarin basvurmasindan
kaynaklanabilir.

Anahtar Kelimeler: COVID-19 pandemisi ve VSD,
Komplikasyonlar, Spontan kapanma, Ventrikiler sep-
tal defekt (VSD)
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Abstract

Objective

Within the patients who were referred to our outpatient
clinic, the number of those detected with a ventricular
septal defect location and size of the defect, the
complications it caused, the possibility of medical,
surgical or spontaneous closure were examined
and it has been compared with our pre-pandemic
data whether there is a difference in the number of
routine outpatient clinic examinations and the rate
of diagnosis of ventricular septal defect under the
conditions of the Covid-19 pandemic.

Material and Method

The results of transthoracic echocardiography made
between the years 2018-2022 were evaluated which
were performed due to hearing a cardiac murmur
during routine examination of patients with symptoms
such as chest pain, palpitations, fatigue, difficulty
breathing, fainting, or any non-cardiac complaint.

Results

Ventricular septal defect was observed in 91 of 16362
patients (group 1) who underwent echocardiography
between 2018 and 2020 before the pandemic, and
in 202 of 14248 patients (group 2) who underwent

Giris

Bu calismada c¢ocuk kardiyoloji poliklinigine 2018-
2022 yillar arasinda basvuran hastalarda ventrikuler
septal defekt (VSD) tespit edilenlerin sayisi, VSD'nin
yerlesim yeri ve boyutu, VSD'ye eslik eden komp-
leks bir konjenital kalp hastaliginin olup olmamasi,
VSD'nin yol actigi komplikasyonlar, anjiografi ile ka-
patilma ya da cerrahi gereksinimi ve sonrasinda geli-
sebilecek rezidu kacgaklar, defekt boyutunda kigilme
veya spontan kapanma olasihgi agisindan incelen-
mistir. Bu dort yil, 2018-2020 yillari pandemi 6ncesi
doénem (grup 1) ve 2020-2022 yillari pandemi dénemi
(grup 2) olmak Uzere iki gruba ayrilmis ve birbiriyle
kiyaslanmistir.

VSD toplumda sik gorilen ve klinige yansimayan pa-
tent foramen ovale, bikispit aort kapagi, mitral valv
prolapsusu gibi anomaliler hari¢ tutuldugu takdirde, en
stk gordigimiz konjenital kalp hastalgidir (%15-20).
Genel popllasyondaki sikhigi bir milyon canl dogumda
1,75-4,48 dir (1). Renkli doppler ekokardiyografi ince-
lemesi, VSD boyutu, yerlesim yeri ve yarattigi komp-
likasyonlarin taninmasi, takip ve tedavisinin planlan-
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echocardiography between 2020 and 2022, during
the pandemic period. It is significant in that the patient
rate is higher (p <0.001). Various complications may
develop during the follow-up of ventricular septal
defects. Considering the total number of complications,
they were statistically significantly higher in the pre-
pandemic period (p=0.003). However, when the
developing complications were evaluated separately,
a significant difference was detected only in terms
of ventricular septal aneurysm development, with
a higher rate in the pre-pandemic group (p=0.002).
No significant difference was found in terms of other
complications.

Conclusion

The similar number of patients has proven to us that
there is no serious decrease in the number of pediatric
cardiology outpatient clinic admissions, even under
pandemic conditions. However, the higher frequency
of diagnosis of ventricular septal defect during the
pandemic period may be due to the fact that patients
who actually require pediatric cardiology examination
applied to the hospital during this period.

Keywords: Complications, COVID-19 pandemic and
VSD Spontaneous closure, Ventricular septal defect
(VSD)

masinda oldukca degerlidir.  VSD’lerin ¢ogunlugu
perimembrandz, ikinci siklikta muskdler trabekuler tip,
uctincu sikhkta muskuler inlet ve muskuler outlet tipler
gorulmekte olup en az sikhkta doubly committed su-
barteryel (her aort hem de pulmoner arter ile iligkili) de-
fektler gordldr (2-8). Olgularin dogumdan itibaren takip
edildigi bazi calismalarda muskuler septal defektler
perimembrandz defektlerden daha sik saptanmistir (9,
10). Doubly committed subarteryel defektler Japonya
ve Cinde dinyanin diger ulkelerinden oldukca fazla
oranda (% 30) gorulebilmektedir (11).

VSD’lerin spontan kapanabildigi bilinmektedir (12).
VSD kapanma hizi cgesitli calismalarda %11'den
%84’e kadar oldukga farkli oranlarda verilmistir (8,
12, 14, 15, 16-23). Spontan kapanma acisindan en
sansli grup muskuler defektler olup, sonrasinda peri-
membrandz tip olmakla birlikte her defekt turtinde yil-
lar igerisinde spontan kapanma olabilir ancak doubly
committed subarteryel defektlerin spontan kapanma
sansi oldukga dusuktar (24, 25).

Klinik gidise baktigimizda defekt spontan olarak kapa-
nabilir ki bu durum en sik ilk iki yilda gerceklesir (19,



24). Defektin boyutu kugulebilir, kapanmaz ise ve ana-
tomik olarak pozisyonu uygunsa girisimsel anjiografi ile
kapatilabilir, uygun degilse cerrahi olarak kapatilir.

VSD’lerde sol sag sant nedeniyle zamanla gelisen
ventrikiler septal anevrizma, aslinda defektin kapan-
masinda en 6nemli mekanizmalardan biridir (19, 26).
Ancak aortik valv prolapsusu, prolapsusla birlikte ya
da izole olarak gelismis aortik regurjitasyon, subaor-
tik ridge dokusu ve bazen de bu nedenle gelisen sol
ventrikdl ¢ikim yolu darligi gibi komplikasyonlar izle-
nebilmektedir (28, 29). Ventrikiler septal anevrizma
genellikle trikiispit kapagin septal leafletinin destegiy-
le olur ve defekt boyutunun kiigtilmesi ya da tamamen
kapanmasini saglayabilmesi nedeniyle sevilen bir
komplikasyon gibi goriinse de aslinda ventrikiler sep-
tal anevrizma, bazen de sol-sag santin kendisi dahi
subaortik ridge dokusunun olusumuna neden olabilir
(19, 26-29). Aortik valv prolapsusu genellikle aort sag
koroner kaspinin, defekt icine protriizyonu ile olur ve
defekti sinirlar ancak zamanla aort regirjitasyonuna
yol acabilir (19). VSD bulundugu lokalizasyona gore
anevrizma geliserek ya da gelismeden spontan ka-
panmasi, defektten sol-sag sant olmasi, aortik valv
prolapsusu vel/veya aortik regurjitasyon gelismesi,
subaortik ridge dokusu, sol ventrikil ¢cikim yolu dar-
hgi gibi komplikasyonlarin gelismesi bircok farkli ¢ca-
hsmada farkl oranlarda verilmistir (5, 6, 29). Defekt
spontan kapanmaz ancak kicik boyutta ve herhangi
bir komplikasyon gelismemis ise seri incelemeler ile
takip edilebilir. Defekt orta ya da biylk boyutta ise ya
da aort yetersizligi gibi bir komplikasyona yol acmis-
sa veya kompleks bir kardiyak anomalinin pargasi ise
cerrahi olarak (ya da uygun pozisyon ve yasta ise gi-
risimel anjiografi ile) kapatiimasi gerekir. Cerrahi tam
basari ile sonuglanabilecegi gibi yama ¢evresinde ku-
¢lk rezidu kacaklar olabilir. Yine inlet tipte atrioventri-
kiler (AV) ileti yollarina yakin defektlerde postoperetif
gecici ya da kalici tam bloklar gorulebilmekte ve bu
nedenle kalici kalp pili ihtiyaci dogabilmektedir.

VSD izleminde ventrikiler septal anevrizma, sol vent-
rikil-sag atrium arasi sant, cerrahi ya da girisimsel
anjiografi sonrasi rezidii kagak, subaortik ridge doku-
su gelisimi, aort prolapsusu ya da aort regurjitasyonu
gibi ¢esitli komplikasyonlar gelisebilmektedir.

SARS-CoV salgini ilk kez Cin Halk Cumhuriyeti'nin
Wuhan kentinde nedeni agiklanamayan pnémoni va-
kalari seklinde ortaya ¢ikmis ve hastaligin etkeni an-
cak 2020 yili ocak ayinda Corona virls ailesine ait
bir virlis olarak izole edilmistir. Dinya Saglik Orguit
(WHO) bu yeni tip Corona virlisi COVID-19 olarak
isimlendirmistir. COVID-19 tim dunyaya hizla yayil-
mis ve yine WHO tarafindan 11 Mart 2020’de pan-

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

demi ilan edilmistir (30). Turkiye'deki ilk vaka 13 Mart
2020'de Turkiye Cumhuriyeti Saglik Bakanhgi tarafin-
dan rapor edilmistir (31). COVID-19 ile enfekte ¢ocuk
vakasi ilk kez 20 Ocak’ta Cin Halk Cumhuriyeti'nde
bildirilmistir. Turkiye Cumhuriyeti Saglk Bakanligi'nca
2020 Nisan'da agiklanan verilere gore toplam vakala-
rin %5’inden azi 15 yas alti cocuklardan olusmakta ve
5 yas alti cocuklarin orani %2 civarinda gortlmektedir
(32). Calismamizda Covid-19'un kalp tutulumundan
bahsedilmeyip sadece pandeminin poliklinik yogun-
lugu dizeyine etkisi ile ventrikiiler septal defekt tani
koyma ya da izleminde bir aksaklik olup olmadigi in-
celenmistir.

Eriskin yas grubunda Covid-19 enfeksiyonuyla koroner
arterlerin etkilenmesi ve ge¢ dénemde gelisen myo-
kard infarktlist ve septal bélgenin nekrozu neticesinde
akkiz ventrikiiler septal defekt vakalar literatiirde ol-
dukca fazla sayida calismada bildirilmistir (33). Pedi-
atrik yas grubunda Kawasaki hastaligi benzeri koroner
tutulum gortlmekle beraber ventrikiler septal defekte
neden olacak septal nekroz vakasi bildirilmemistir.

Gerec ve Yéntem

Son dort yil icerisinde hastalarin hastanemiz pediatrik
kardiyoloji poliklinigine, gbgus agrisi, ¢arpinti, ¢cabuk
yorulma, nefes almada zorlanma, bayilma gibi sika-
yetler ile basvurmasi veya kalp disi herhangi sikayetle
hekime basvuran hastanin rutin fizik muayenesi esna-
sinda Ufirim duyulmasi nedeniyle yapilan ekokardi-
yografik incelemeler degerlendirilmistir. Bu islem igin
IE33 Philips, Eindhoven, TheNetherlands’ ekokardi-
yografi cihazi kullaniimistir.

Yapilan ekokardiyografik incelemelerde saptanan
VSD sikhgi, VSD tarleri, boyutlari, klinik gidis ve
komplikasyonlar karsilastirilirken ki kare testi kullanil-
mistir. istatistiksel degerlendirmelerde anlamhlik di-
zeyi 0,05 olarak kararlastiriimistir.

Bulgular

Pandemi 6ncesi 2018-2020 yillari arasindaki ekokar-
diyografi yapilan 16362 hastanin 91'inde (grup 1),
pandemi dénemi olan 2020-2022 yillari arasinda eko-
kardiyografi yapilan 14248 hastanin 202'sinde (grup
2), VSD gorulmuis olup, pandemi doneminde VSD’li
hasta oraninin daha fazla olmasi yéniunde anlamlidir
(p <0.001).

1. grupta 82, 2. grupta 182 hastada izole VSD mev-
cuttu. 1.grupta 9, 2.grupta 20 hasta kompleks bir kon-
jenital kalp hastaliginin pargasiydi ve bu agidan ista-
tistiksel olarak anlamli bir fark yoktu (p=0.997).

740



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

1. grupta 50 hasta, 2.grupta 128 hastanin VSD si
kiiclk, 1.grupta 41 hasta, 2.grupta 74 hastanin VSD
si orta ve buyuk boyuttaydi ve bu acidan da iki grup
arasinda istatistiksel olarak anlamh bir fark yoktu
(p=0,172) (Tablol).

VSD’lerin ¢ogunlugu perimembranéz, ikinci siklikta
muskdler trabekdiler tip, G¢lnci siklikta muskuler inlet
ve muskuler outlet tipler gorilmekte olup en az sik-
likta doubly committed subarteryel (her aort hem de
pulmoner arter ile iligkili) defektler goralir (2, 3, 4).
Calismamizdaki bulgular da literatiirdeki daha genis
serilerle yapiimis calismalar ile benzerlik gostermek-
tedir (5-8). Bizim ¢alismamizda da VSD yerlesim yeri
olarak perimembrandz, muskuler trabekiler, musku-
ler-inlet, muskuler-outlet, doubly commited subarter-
yel tip olarak 5 grupta incelendi ve iki grup arasinda

Tablo 1

ve boyutlari

Ventrikiler Septal Defekt ve COVID-19

istatistiksel olarak anlamh bir fark saptanmadi (0,213)
(Tablo 2).

Olgularin dogumdan itibaren takip edildigi bazi ca-
hsmalarda muskuler septal defektler perimembranéz
defektlerden daha sik saptanmistir (9, 10). Doubly
committed subarteryel defektler Japonya ve Cinde
dinyanin diger Ulkelerinden oldukca fazla oranda
(%30) gorilebilmektedir (11). Ancak bizim calisma-
mizda dinyanin diger ulke literatirlerinde oldugu gibi
¢ok daha nadir izlenmistir (5, 6). Defekt tiplere gore
inceledigimizde hastalarda en sik muskuler tabekuler
ve perimebrandz tip defektler tespit edilmis olup daha
sonra muskuler inlet ve muskuler outlet defektler, en
az sayida da subarteryel defektler muvcuttu. Her iki
grup arasinda defekt tipleri agisindan istatistiksel ola-
rak anlaml fark yoktu (p=0,213).

Pandemi dénemi ve dncesinde eko yapilan hastalardan VSD tanisi konanlar, VSD tirleri

Pandemi donemi Pandemi éncesi dénem
Toplam hasta sayisi n=14248 n=16362
Sayi Yuzde* Sayi Yiuzde* p**
VSD’li hasta sayisi 202 1,4 91 0,6 <0,001
izole VSD 182 90,1 82 90,1 0,997
Kompleks KKH ile VSD 20 9,9 9 9,9
VSD boyutu orta ve biyuk 74 36,6 41 45,1 0,172
VSD boyutu kiigiik 128 63,4 50 54,9
*ylzdeler sutun ylizdesidir, **ki-kare testi yapiimistir
Pandemi déneminde ve dncesinde VSD tanisi konan hastalarda VSD yerlesim yeri
Pandemi donemi Pandemi 6ncesi donem ot
VSD Yerlesim Yeri Say!i Yuzde* Say!i Yuzde*
Perimembran6z 80 39,6 43 47,2
Muskuler trabekdler 90 44,6 30 33,0
Muskuler-inlet 14 6,9 5 55 0,213
Muskuler-outlet 15 7,4 9,9
Doubly commited subarteryel 3 15 4 4,4
Toplam VSD 202 100,0 91 100,0

*ytizdeler sttun yiizdesidir, **5x2 diizeninde ki-kare testi yapilmistir
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Tablo 3 Pandemi déneminde ve dncesinde VSD tanisi konan hastalarda VSD yerlesim yeri

Pandemi donemi Pandemi 6ncesi donem
Klinik Gidis p**
Say!i Yuzde* Sayi Yuzde*
Spontan kapanma 23 11,4 13 14,3
Anjiografi ile kapatiima 3 15 2 2,2 0.301
Cerrahi yontemle kapatiima 72 35,6 39 42,8 ’
VSD boyutunda kigllme 104 BB 37 40,7
Toplam VSD 202 100,0 91 100,0

*ylizdeler sutun ylzdesidir, **5x2 diizeninde ki-kare testi yapiimistir

Tablo 4 Pandemi déneminde ve dncesinde VSD tanisi alan hastalarda komplikasyonlar

Pandemi donemi Pandemi 6ncesi donem
Komplikasyon Say!i Yiuzde* Say!i Yuzde* p**
Yok 167 82,7 61 67,0

Var 35 17,3 30 33,0 0,003
Komplikasyonlar Pt
Ventrikiler septal anevrizma 6 3,0 10 11,0 0,002
Sol ventrikiil-sag atriyal (LV-RA)sant 2 1,0 2 2,2 0,300
Cerrahi ya da anjio sonrasi rezidi kagak 22 10,9 16 17,6 0,053
Subaortik ridge dokusu gelisimi 3 1,4 1 1,1 0,937
Aort prolapsusu ya da aortik regirjitasyon 2 1,0 1 11 0,798

*yuizdeler situn yizdesidir, **2x2 diizeninde ki-kare testi yapilmistir, ***her bir komplikasyon hi¢ komplikasyon olmayanlarla

karsilastirilarak 2x2 ki kare testi yapilmistir

Klinik gidise baktigimizda defekt spontan olarak ka-
panabilir ki bu durum en sik ilk iki yilda gerceklesir
(19, 24). Defektin boyutu zamanla kugulebilir, defekt
kapanmaz ancak anatomik olarak pozisyonu uygun-
sa girisimsel anjiografi ile kapatilabilir, uygun degilse
cerrahi olarak kapatihr. Her iki grup bu acgidan da ki-
yaslandiginda istatistiksel olarak anlamh bir fark sap-
tanmadi (p=0,391) (Tablo 3).

VSD izleminde cesitli komplikasyonlar gelisebilmekte-
dir. Total olarak tim komplikasyonlara say! olarak ba-
kildiginda pandemi éncesi donemde istatistiksel ola-
rak anlamli derecede daha fazladir (p=0.003). Ancak
gelisen komplikasyonlar ayri ayri degerlendirildiginde
sadece ventrikller septal anevrizma gelisimi agisin-
dan pandemi 6ncesi grupta (grupl) daha fazla oranda

olmasi ydninde anlamli fark saptandi (p=0.002). Di-
ger komplikasyonlar olan ventrikiiler septal anevriz-
ma, sol ventrikiil-sag atriyal (LV-RA) sant, cerrahi ya
da girisimsel anjiografi sonrasi rezidi kacak, subaor-
tik ridge dokusu gelisimi, aort prolapsusu ya da aortik
regurjitasyon gelisimi agisindan anlamh fark saptan-
mamistir (Tablo 4).

Tartisma

Bizim calismamizda her iki grupta da hastalarin
%90,1’inin defekti izole VSD seklinde olup %9,9’'una
ek bir konjenital kalp hastaligi eslik etmekteydi. Lite-
ratire bakildiginda izole VSD’lerin sayica daha sik
oldugu ve cogunun zaman igerisinde spontan kapan-
dig1 ancak VSD’nin de kompleks konjenital kalp has-
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taliklarina eslik eden en sik anomalilerden biri oldugu
bilinmektedir (39).

Bizim calismamizda 1.grupta hastalarin %54,9 unun, 2.
Grupta ise %63,4'Uniin VSD'si kiiguk boyutta olup, geri
kalan yuzdelik kisim ise orta ya da buyuk boyuttaydi ve
iki grup arasinda istatistiksel olarak anlamli fark yoktu
(p=0,172). Eroglu ve ark. 2003 yilindaki ¢alismasinda
VSD’'lerin %75,7'si kiglk, %17,9 orta, %6,2’si biyuk
boyutta idi (2). Eroglu ve ark. 2017 yilindaki ¢calismasin-
da VSD’lerin %66,8'i kiicik, %15,7 orta, %17,5 ‘i blyuk
boyutta idi (39). Boyut ac¢isindan bakildiginda literattir-
de cesitli sonuclar olmasina ragmen, ¢alismamizda da
oldugu gibi, VSD en sik kii¢lik boyutta saptanmaktadir.

VSD’leri anatomik yerlesim yeri acisindan incelendi-
gimizde 1.grupta perimembrantz (%47,2), muskuler
trabekiler (%33), muskuler inlet (%5,5), muskuler out-
let (%69,9), doubly commited subarteryel (%4,4) tipte
olup, 2.grupta perimembran6z(%39,6), muskuler tra-
bekiiler(%44,6), muskuler inlet (%6,9), muskuler outlet
(%7,4), doubly commited subarteryel (%1,5) tipteydi.
Literattire benzer sekilde muskuler trabekdiler tip ve pe-
rimebrandz tip daha sikti (2, 39, 40).

Bizim calismamizda VSD’lerin spontan kapanma orani-
na bakildiginda 1.grupta 13 (%14,3) hastanin, 2. Grup-
ta 23 (%11,4) hastanin VSD'leri spontan kapanmisti.
Eroglu ve ark. 2003 yilinda yaptiklari ¢calismada tim
VSD spontan kapanma orani %27 olup perimembra-
noz defektlerin %15'inde ve muskdler trabekiler defekt-
lerinin %57'sinde spontan kapanma tespit edilmis (2).
Eroglu ve ark. 2017 yilinda yaptiklari ¢alismada tim
VSD’lerin kapanma orani %18.8 saptanmis. Perimeb-
rantz defektlerin %12,5 ‘unda ve muskuler trabekiler
defektlerin %42'sinde spontan kapanma tespit edilmis
(39). Bizim calismamizda da literatirdeki diger calis-
malara benzer sekilde spontan kapanma en sik yasa-
min ilk iki yilinda ve en sik muskuler trabekdler ve peri-
membrandz tipte meydana geldi (19, 24).

Calismamizda VSD boyutunda kiclilme 1.grupta
%40,7 ve 2. grupta %51,5 oraninda saptandi. Eroglu
ve ark. 2017 yilindaki ¢calismasinda bu oran %18,8 sap-
tanmis. Bu durum bizim ¢alisma grubumuzda muskuler
trabekuler tipte ve kiiglk yasta hasta sayisinin fazla ol-
masina baglandi.

Calismamizda VSD'nin girisimsel anjiografi ile kapan-
ma orani 1. grupta %2,2 ve 2. grupta %1,5 idi. Cerrahi
yontemle kapatilmasi ise 1. grupta %42,8 ve 2. grupta
%35,6 saptandi. Cerrahi oranin fazla olmasi hasta po-
pulasyonumuzun ¢ogunun kiiglk yasta ve diistk kiloda
olmasi ve bunun da VSD cihazi yerlestirmesinde teknik
acidan zorluk yaratmasi, yine genis VSD'lerde hastanin
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konjesyonu olmasi ve santin yonu degisip eisenmen-
ger fizyolojisine donmeden VSD’nin onarilmasinin ge-
rekliligi nedeni ve ayrica transkateter girisimle kapatil-
ma tekniginde, VSD’lerin anatomik lokalizasyonlarinin
uygun olmayan bir pozisyonda olmasi, ayrica LV-RA
sant, subaortik ridge dokusu, aort regirjitasyonu ya da
prolapsusu gibi durumlarin cerrahi girisim gerektirmesi
nedeniyle daha sik saptandi.

Anevrizmal transformasyonun spontan ventrikiler sep-
tal defekt kapanmasindan sorumlu énemli bir meka-
nizma oldugu bilinmektedir (19, 27). Ancak anevrizmal
transformasyonun 6zellikle subaortik ridge veya LV-RA
santi gelistirmesi muhtemel olabilir (14, 28). Perimemb-
rantz VSD ile ilgili olarak, literatiirde calisma poplilas-
yonuna bagli olarak anevrizmal transformasyon orani
%48-81 olarak bildirilmistir (13, 34). Bizim ¢alismamiz-
da tim VSD’lerin anevrizmal transformasyonu incelen-
diginde 1. Grupta 10 hastada (%11), 2. Grupta 6 hasta-
da (%3), tespit edilmisti ve iki grup arasinda anlamli fark
saptanmisti (p =0.002). Perimembrandz tip defektte ve
daha uzun izlem sirelerinde bu oranin artacagi dusu-
nulmektedir. Eroglu ve ark 2003 yilindaki ¢calismasin-
da, perimembran®z defekti olan hastalarin %45,8'inde,
muskdler inlet defekti olanlarin %10,4'Unde, muskiler
trabekuler defekti olanlarin %6'sinda ve muskdler outlet
defekti olanlarin %21,1'inde anevrizmal transformasyon
saptanmis (2). Eroglu ve ark 2017 yilindaki ¢alismasin-
da perimembranéz defekti olan hastalarin %43,8'inde,
muskdler inlet defekti olanlarin %10,4'Unde, muskiler
trabekuler defekti olanlarin %5,8'inde ve muskuler out-
let defekti olanlarin %20,2'sinde anevrizmal transfor-
masyon saptanmis (39).

Subaortik ridge asemptomatik olabilir veya subaortik
stenoz ve aort yetersizligine neden olabilir. Cesitli ¢alis-
malarda VSD'li hastalarda subaortik ridge orani %0.7 ile
%6 arasinda bildirilmistir (3, 6, 28). Bizim ¢alismamizda
1. grupta subaortik ridge gelisen hasta sayisi 1 (%1.1),
2. grupta 3 (%1,4) olup iki grup arasinda istatistiksel an-
lamh fark saptanmadigi (p=0.937) gibi sonuclar literatir
ile uyumludur. Eroglu ve ark ¢alismasinda 2003 yilindaki
calismasinda VSD'li hastalarin %2,6'sinda subaortik rid-
ge saptanmis olup ve bu hastalarin cogunda perimemb-
randz defekt ve birkacinda muskiler outlet tip defekt tes-
pit edilmis (2). Eroglu ve ark 2017 yilindaki ¢alismasinda
anevrizmal transformasyonu olan hastalarin %5,7’sinde
ve olmayanlarin %1,1'inde subaortik ridge saptanmis ve
bu istatistiksel olarak anlamli bulunmus (39).

Bizim calismamizda 1. grupta sol ventrikiil-sag atriyal
(LV-RA) sant gelisen hasta sayisi 2 (%2,2), 2. grupta 2
olup (%1) iki grup arasinda istatistiksel anlamli fark sap-
tanmadi (p=0,300). Literatirdeki daha 6nce yapilmis
calismalarda, perimembrantz VSD'leri olan hastalarin



%3-58'inde LV-RA santi tespit edilmistir (2, 28, 35, 36).
Diger VSD tipleri icin LV-RA sant sikligi ve dereceleri
bildiriimemistir. Ek olarak, LV-RA santi olan hastalarin
uzun vadeli prognozu belirsizdir. Ramaciotti ve ark. ta-
rafindan yayinlanan ¢alismada perimembranéz defektli
VSD’lerin LV-RA sant orani %15 olarak bulunmus (27).
Oysa Weng ve ark. cogu 6nemsiz olan perimembrandz
defektlerde LV-RA sant insidansini %58 olarak bildir-
mistir (36). Eroglu ve ark. 2003 yilindaki ¢alismasinda
VSD ile takip edilen hastalarin %9,7'sinde LV-RA sant
saptanmis. LV-RA santi olan hastalarin ¢ogunda pe-
rimembrandz defekt varmis ve LV-RA santi genellikle
hafif olarak belirtiimis. Hafif LV-RA santi olan hastalarin
yaklasik %15'i orta derecede LV-RA santa ilerlemis ve
bu daha sonra degismemis olarak bildirilmis (2). Eroglu
ve ark. 2017 yilindaki ¢alismasinda anevrizmal trans-
formasyonu olan hastalarin %23,7’sinde ve olmayanla-
rnn %2,8'inde LV-RA sant tespit edilmis ve bu istatistik-
sel olarak anlamli bulunmus (39).

Aort kapak prolapsusu VSD'nin boyutunu azaltabilir
ancak aort yetersizligine neden olabilir (11). Aort ka-
pak prolapsusu ve aort yetersizligi, doubly committed
subarteryal defektlerde sik gorulir (38). Aort kapak
prolapsusu perimembrandz ve miskiler outlet defekt-
lerde eskisi kadar yaygin degildir. Bizim ¢alismamizda
1. grupta aort prolapsusu ya da aortik regrjitasyon ge-
lisen hasta sayisi 1 (%1,1), 2. grupta 2 (%1) olup istatis-
tiksel olarak anlaml fark saptanmadi (p=0.798). Eroglu
ve ark. 2003 yilindaki calismasinda takip edilen VSD'le-
rin %9,1'inde, perimembranéz defektlerin %11,6'sinda,
muskdler outlet defektlerin %10'unda ve doubly com-
mitted subarteriyel defektlerin %25'inde aort kapak pro-
lapsusu saptanmis (2). VSD serilerinde aort yetersizligi
sikliginin %5,5 ile %25 arasinda degistigi bildirilmistir
(38, 39). Eroglu ve ark. 2003 yilindaki calismasinda
tim VSD'lerin %5,7'sinde, perimembrandz defektlerin
%7,5'inde, muskuler outlet defektlerin %10'unda ve
doubly committed subarteryal defektlerin %25'inde aort
yetersizligi tespit edilmis (2). Eroglu ve arkadaslarinin
2017 yilindaki calismasinda perimembran®z defektlerin
%11,6'sinda aortik valv prolapsusu ve %7,6'sinda aort
kapak prolapsusuna bagl aort yetersizligi saptanmis.
Ayrica muskuler outlet defekti olan hastalarin %14,7
aort kapak prolapsusu saptanmis ve bunlarin %9,1
‘inde aort yetmezligi saptanmis. Doubly committed
subarterial defekti olan hastalarin %25'inde aort kapak
prolapsusu saptanmis ve bu hastalarin tamaminda aort
yetersizligi gelismis (40).

Sonug
Sonug olarak izole VSD genellikle kiiglik ya da orta bu-

yiklikte olup, muskiler trabekiler ve perimebrandz tip-
te olanlar daha yilksek oranda spontan kapanma egili-
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mindedir. Boyut olarak biiylk ya da doubly commmitted
subarteryel gibi defekt yerlesim yeri spontan kapanma-
ya elverisli olmayanlar veya komplike bir kalp hastahgi-
nin par¢asi olanlar daha disuk ihtimalle spontan kapa-
nabilir. Genis defektler, yenidogan ve infant doneminde
antikonjestif tedavi ile kisa bir stire izlenmekle beraber
yasamin ilk yillarinda cerrahi gerektirebilir. Ayrica bas-
langicta tedavi gereksinimi olmayan VSD’lerin bile za-
manla bazi komplikasyonlar gelisebilecegi icin duzenli
takibi yapilarak medikal ya da cerrahi tedavi gereksinimi
ve uygun midehale zamani gézden kagiriimamalidir.

Pediatrik kardiyoloji poliklinigimize basvuru sayilar
pandemi dncesi ya da pandemi dénemi birlikte dikkate
alindiginda, bize sik karsilastigimiz Gfirim, gégus ag-
risi, carpinti, bayiima gibi semptomlarin halen aileleri ve
hekimleri en ¢ok endiselendiren bulgular oldugunu gos-
termis olup, bu sebeple de pediatrik kardiyoloji poliklinik
basvurular sayilarinda pandemi kosullarinda dahi cid-
di bir azalma olmadigini gdstermistir. Ancak VSD tani
alma sikhginin artmasi pandemi déneminde daha fazla
oranda gercekten pediatrik kardiyoji poliklinik muaye-
nesi yapiimasi gerektiren hastalarin basvuru sayisinin
artmasi nedeniyle olabilecegini distndirmektedir.

Calismanin Kisithliklan

Bu ¢alismanin kisith ydni incelemenin geriye doniik ya-
piimis olmasiydi. Hastalarin bazilar dogumdan itibaren
dizenli takipte olup bazilari ise anlik basvuru ile geldik-
lerinden kesitsel olarak incelendi ve takibe alindi.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Antalya Egitim ve Arastirma Hastanesi Klinik Arastirma-
lar Etik Kurulu tarafindan 07/09/2023 tarih ve 12/9 karar
numarasi ile etik kurul onay alinmis ve ¢alisma Helsinki
Deklerasyonuna uygun yiratilmustar.

Bilgilendirilmis Onam
Calismada yer alan tim bireylerden bilgilendiriimis
onam ve verilerin yayinlamasi igin yazili izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler sorumlu yazardan talep edilebilir.
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GENG HASTADA TRAVMA SONRASI GELi§EN
SOLUNUM YETMEZLIiGi OLGU SUNUMU VE AYIRICI

TANININ ONEMI

POST-TRAUMATIC RESPIRATORY FAILURE CASE PRESENTATION AND
IMPORTANCE OF DIFFERENTIAL DIAGNOSIS IN YOUNG PATIENT

Sahinur Aycan ALKAN?

L Afyonkarahisar Devlet Hastanesi, Gégiis Hastaliklari Klinigi, Afyon, TURKIYE
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Oz

Kunt toraks travmasi sonrasi solunum yetmezIigi;
pnémotoraks, hemotoraks gibi sik karsilasilan neden-
lerle gelisebildigi gibi pulmoner kontlizyon, pulmoner
hemoraji, ARDS (akut solunum yetmezligi sendromu)
ya da sekonder bakteriyel enfeksiyonlar ile de goéru-
lebilir. Bu hastalarda ayrica nadiren de olsa travma
sonrasl olusan kardiyak patolojilere sekonder akciger
o0demi tablosu gelisebilmektedir. Mitral kapak papiller
kas rOpturd bu durumun nadir sebeplerinden biridir.
Ancak acil cerrahi girisim gerektirmesi nedeni ile er-
ken tanisi hayati 6nem tasimaktadir. Olgumuzda 19
yasinda erkek hastada kint toraks travmasi sonrasi
gelisen mitral kapak papiller kas rupturii ve akut mit-
ral yetmezlik nedeni ile olusan akciger 6demi tablosu
anlatilmistir, Hastanin klinik olarak stabil olmamasi
nedeni ile ilk kardiyak degerlendirmesinde kesin tani-
ya ulasilamamis olmasi da gogis duvari travmasi ile
basvuran hastalarda tekrarlayan kardiyak degerlendir-
menin 6nemine ayrica vurgu yapmaktadir.

Anahtar Kelimeler: Akut mitral yetmezlige bagli akci-
ger 6demi, Mitral papiller kas riptirt, Travma sonrasi
akciger 6demi, Travmaya bagh mitral kapak yetmezli-
gi, Toraks travmasi

Abstract

Respiratory failure after blunt thorax trauma can
develop for common causes such as pneumothorax,
hemothorax, as well as with pulmonary contusion,
pulmonary hemorrhage, ARDS (acute respiratory
distress syndrome) or secondary bacterial infections.
These patients may also rarely experience lung
edema secondary to cardiac causes. Mitral valve
papillary muscle rupture is vital for this condition, as it
requires urgent surgical intervention. In our case, the
19-year-old male patient described the lung edema,
which was formed by the cause of acute mitral valve
papillary muscle rupture and acute mitral insufficiency.
The fact that the patient has not been able to reach the
exact diagnosis in the first cardiac assessment due to
the unstable clinic also emphasizes the importance
of recurrent cardiac evaluation in patients presenting
with chest wall trauma.

Keywords: Lung edema due to acute mitral
insufficiency, Mitral papillary muscle rupture, Trauma-
induced mitral valve insufficiency, Posttraumatic
pulmonary edema, Thoracic trauma
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Giris

Akciger ve mediastinal yapilar her ne kadar gégus ka-
fesi ile korunuyor olsa da toraks travmalari 6zellikle
genc populasyonda énemli bir mortalite ve morbidi-
te nedenidir. Toraks travmalari siklikla trafik kazasi,
yuksekten disme, biyik bas hayvanlarin sebep ol-
dugu yaralanmalar sonucu gorilmektedir. Haberal
ve arkadaslari tarafindan yapilan 440 toraks travmali
olgunun incelendigi bir calismada bunlarin yaklasik
%78'inin kint gbégus travmasi oldugu gorulmustdir.
Kint travma sonrasi gogus kafesinde gelisen kemik
fraktlrlerinin yaninda hastalarda pndmotoraks he-
mopnémotoraks, akciger kontlizyonu gibi intratorasik
yaralanmalarin da siklikla gelistigi gosterilmistir (%73)
(1). intratorasik organ hasari dzellikle kiint travmalar-
da gogus kafesi tarafindan emilen enerjinin akcigere
yansimasl sonucu olusur (2). Kunt travmalar; yansi-
yan enerjinin buyukluga, kisinin yasi ve fiziki 6zellikleri
ile iliskili olarak toraks ici organlarda solunum yetmez-
ligi ile sonuclanabilecek hasarlara neden olabilir. Bu
hastalarda solunum yetmezligi farkli etyolojik stirecler
Uzerinden gelisebileceginden uygun tedavinin secimi
icin hizli ve dogru tani olduk¢ca dnemlidir. Parmley ve
arkadaslarinin yayinladigi 411 olgulu bir seride kiint
kardiyak travma sonrasi 23 hastada papiller kas rip-
tard gorilmis olup bunlarin yalnizca 1'inde izole pa-
piller kas riipturi izlenmistir (3). Travma sonrasi mitral
yetmezlik nadiren gértilmekle beraber 6zellikle poste-
rior papiller kas ya da korda ruptiriine baglh ise yet-
mezlik tablosu kisa slirede gelismekte ve acil cerrahi
midahaleye ihtiya¢ duyulmaktadir(4).

Olgu Sunumu

19 yas erkek hasta acil servisimize basvurdu. Bas-
vurudan 1 giin 6nce baslayan nefes darligi ile gelen
hastada 6ksuruk ve nefes darli§i giderek artmis. Has-
ta 6kstrmekle acik renkli ara sira az miktarda agizdan
kan gelmesi tarifliyor. Hemoptizi 24 saatte toplamda
1 cay kasi§l kadar olmus. Gdgus agrisi tariflemiyor.
insaat iscisi olan hasta 3 aydir konteynerde yasiyor-
mus. Basvuru tarihinden 2 giin énce hastanin gog-
stine ving ile tasinan yuk carpmis. Dis merkezde acil
servise basvurmus. Sistemik muayenesi ve toraks to-
mografisi (Resim 1) normal olmasi lzerine ayni gin
taburcu edilmis.

6 paket/yll sigara dykusu olan hastanin ek hastalik
oykisil yok. Madde kullanim dykisi yok. Dizenli ilag
kullanimi yok. 1 giin 6énce o6kstirik surubu icmis adi-
ni bilmiyor. Rezervuarli oksijen maskesi ile 6lt/dk O2
destegi ile parmak ucu satlirasyonu %90 gortldi. Na-
biz 110/dk, tansiyon arteria 110/70 mm/Hg, ates 36.8
C derece idi. Hasta takipneikti (solunum sayisi 36/dk).

747

Go6gus Travmasi ile Geligen Solunum Yetmezligi Olgusu

Resim 1
Dis merkez basvurusunda cekilen akciger tomografisi
goruntasu

Dinlemekle solunum sesleri derinden duyuldu ancak
ek ses yoktu. Her iki hemitoraks solunuma esit katil-
yordu. Pretibial 6dem yoktu. Kanda beyaz kire sayisi
(wbc) 20000 K/uL nétrofil sayisi 18000 K/uL CRP 116
mg/L AST 100 U/L ALT 34 U/L GFR 128 ml/L/1.73 m?
Troponin 4480 ng/L (8 saat 6nce 7000 ng/L) INR 1,2
idi. Acilde alinan kan gazi ven6z nitelikte olup pH 7.41
PCO, 38,6 mm/Hg PO, 17,6 mm/Hg SO, 16,7 CHCO,
24,1 mm/Hg idi.

Resim 2
Hastanemize basvurusunda cekilen akciger tomografi
gorintasu

Akciger tomografisinde bilateral santral agirlikh mul-
tiple hava bronkogrami iceren yogun dansite artislari
izlendi. Tomografi raporu (Resim 2) ‘Basta atipik vi-
ral pnémoniler olmak lzere pnémonik infiltrasyon 6n
planda distntlmelidir. Post-travmatik parankimal he-
moraji ve konttizyon ayirici tanida distnulmelidir. Co-
vid radyolojisi (corads) agisindan corads 5 (covid pno-
monisi ile uyumlu) olarak degerlendirilmistir.” seklinde
idi. Hastada diffuz alveolar hemoraji, covid pnémonisi,
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Resim 3
Operasyon sonrasinda c¢ekilen postero-anterior akci-
ger grafisi

akut kalp yetmezligine sekonder akciger 6demi, ayirici
tanilari distinulda. Kardiyoloji tarafindan degerlendir-
mesi istendi. Acil sartlarda gerceklestirilen kardiyoloji
degerlendirmesinde EKG (elektrokardiyogram) siniis
tasikardisi ile uyumlu gorildu. Ekokardiyografide peri-
kardiyal efuzyon ve ciddi kapak patolojisi saptanmadi.
Kardiyak degerlendirme sonrasinda hasta Covid Pcr
alinarak yogun bakima yatirildi. Solunum yetmezligi
derinlesen hastada highflow ile fio2 %80 olacak se-
kilde O2 destegine ragmen parmak ucu satlirasyonu
en yiksek %70 gorildi. Dakika solunum sayisi 42
olarak hesaplandi, yardimci solunum kasi kullanimi
ve biling durumunda gerileme gorilmesi Uzerine has-
ta hizla entibe edildi. Entiibasyon sonrasinda derin
trakeal aspirasyonda 100 ml kadar yogun hemoraji
izlendi. Pcr sonucunun negatif olmasi Uzerine pul-
moner hemoraji 6n tanisi ile gdgus cerrahisi destegi
alabilecegi 3. Basamak hastaneye sevk edildi. Gittigi
merkezde gogus cerrahisi tarafindan takip planlanan
hastada direkt toraks travmasi 0ykusu nedeni ile tek-
rarlanan kardiyoloji degerlendirmesinde mitral kapak
posterior korda rlptirine bagh akut mitral yetmezlik
tablosunda bulundugu tespit edilip kalp damar cerra-
hisi tarafindan acil cerrahi operasyon gerceklestirildigi
ogrenildi. Operasyon sonrasi 7. giinde ekstlibe hal-
de ve vitalleri stabil oldugu 6grenilen hastanin kontrol
grafilerine e-nabizdan ulasildi (Resim 3).

Tartisma

Toraks travmalari 6zellikle 40 yas altinda énemli mor-
talite ve morbidite nedenidir. G6gus kafesi ile korunan

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

akcigerin konttizyonu ise ilk olarak 1971 yilinda Mor-
gagni tarafindan tanimlanmistir (2). Pulmoner kontiiz-
yon icin 2 temel mekanizma distntlmustar. ilki sik-
likla toraks esnekligi daha fazla olan ¢ocuk ve gencg
eriskinlerde travmaya neden olan cismin toraks duva-
rinda fraktlire neden olmadan direkt akciger dokusuna
yaptigi basing ile, ikincisi ise trakeobronsial agacin ve
mediastenin yer degistirmesine neden olaraktir. Kiint
travmalar sonrasi izole akciger kontlizyonu ¢ocuklar-
da daha fazla gorilurken eriskinlerde sikhkla diger or-
gan hasarlari da mevcuttur. Pulmoner konttizyon sid-
detli travmalarda alveol ve intersitisyel alanda hasara
yol acarak hemoraji ve pulmoner 6dem ile sonuclanir
(5). Parankimal hasar ilk 24 saatte en yiksek dizeye
ulasir. Lokal hasar ile birlikte aktive olan lokal immun
yanit sayesinde tim akciger alanlari stirecten etkile-
nir(6). Hastalar dispne, takipne, siyanoz, gogus agrisi
ile basvurabilecegi gibi asemptomatik de olabilir, he-
moptizi nadiren gorilmektedir. Hastalarin muayenele-
rinde ise yardimci solunum kasi kullanimi, paradoksal
solunum, travma alaninda lokalize agr olabilir. Solu-
num seslerinde azalma olmasi siklikla pnémotoraks
ya da hemotoraks dusindirmekle beraber lokalize
raller duyulabilir. Kontiizyon siklikla ilk basvuru anin-
da akciger grafisi ve tomografisinde mevcut olmakla
birlikte ek olarak pulmoner kontlizyon ARDS, MODS
(coklu organ yetmezligi sendromu) ve sekonder bak-
teriyel pndmoni igin bagimsiz risk faktéradur (6).

Kint travmalarda kinetik enerji toraks igine yansidi-
gindan, travmadan mediasten yapilari da etkilenebil-
mektedir. Miyokard kontlizyonu kiint travmalarin nadir
bir komplikasyonu olmakla birlikte ventrikdl riptira
serilerde %0.3-0.9 oraninda gosterilmistir (7). Septum
ripturd, papiller kas ve korda ruptiri ise daha nadiren
gorilmektedir. Castro ve arkadaslari tarafindan 2022
yilinda geng kadin hastada 2. kattan diisme sonrasin-
da gelisen aort kapak riptiri ve riptire bagl akut sol
kalp yetmezligi tablosu bildirilmistir (8). Travma son-
rasi kaybedilen olgularin otopsilerinde mitral kapak
patolojisi ise calismalarda yaklasik % 0.1 oraninda
saptanmistir (9). Simmers ve arkadaslar tarafindan
yapilan bir literattir taramasinda yalnizca 25 hastada
kiint gdgus travmasi sonrasi cerrahi olarak diizeltiimis
mitral yetmezlik raporlandidi gértlmustir. Bu hasta-
larin sadece 6'sinda posterior mitral papiller ripttr
gorildugu raporlanmistir. Ulkemizden de Erdogan ve
arkadaslarinin 2006 yilinda yayinladiklari bir olguda
28 yas erkek hasta, gdgse alinan kint darbe son-
rasinda 2 hafta icinde giderek artan nefes darhgi ile
basvurmus ilk etapta akciger tomografisinde izlenen
hava bronkogrami iceren dansite artislari nedeni ile
pnémoni tedavisi baslansa da klinik kétilesme lze-
rine yapilan ekokardiyografik degerlendirmede mitral
papiller riptir saptanan hastada kapak tamire uygun
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gorilmeyip mekanik kapak replasmani uygulanmistir

(9).

Travma aninda kalbin sistolde olmasi atriyoventriki-
ler kapak hasari ihtimalini arttirmaktadir. Mitral papil-
ler raptlr olusan hastalar uzun yillar asemptomatik
kalabilecegi gibi pulmoner 6dem ve akut kardiyojenik
sok tablosunda da basvurabilirler (4). Mitral kapak pa-
piller riptirine sekonder ortaya ¢ikan mitral regurji-
tasyon nedeni ile sol atriyum kompliyansi azalir. Akut
durumlarda sol atriyumda dilatasyon kronik surecler-
deki gibi olusamayacagindan mevcut basing pulmo-
ner sisteme yansir ve hizla dekompanzasyon tablosu
gelisebilir (10). Simmers ve arkadaslarinin yayinladi-
g1 derlemede travma sonrasi mitral yetmezlik gelisen
hastalarin cerrahi girisim ihtiyacinin saatler icinde ya
da aylar sonra gelisebilecegdi gosterilmistir. Bu derle-
mede bulunan 25 hastanin 14’tUne ilk 1 ay i¢inde cer-
rahi midahale yapilmis olup posterior papiller riptir
bulunan 8 hastada ise 7’'sinde 2 hafta i¢cinde cerrahi
midahale ihtiyaci dogdugu gortlmektedir (4). Dolayi-
siyla bu hastalarda erken tani ve tedavi hayati 6nem
tasimaktadir.

Sonug

Kint toraks travmalari dzellikle gen¢ hastalar i¢in ha-
yati tehdit eden 6nemli travmalardir. Bu travmalara
her zaman kot fraktiir pndmotoraks ya da hemoto-
raksa neden olmamakta ayrica akcigerde kontiizyon
yaratarak ARDS gibi ciddi sonuclar dogurabilmek-
tedir. Gogus kafesi icinde oldukga korunakh bir ko-
numda olan kalp de daha az siklikla olmakla beraber
etkilenebilmektedir. Papiller kas riptlrt kint toraks
travmasi sonrasinda nadiren gorilmekle beraber acil
cerrahi girisim gerektirebildiginden travma hastalari-
nin kardiyak agidan detayli muayenesi yapilmalidir.
ilk muayene esnasinda hastalar hemodinamik agidan
stabil olamayacagi gibi takipne tasikardi gibi neden-
lerden uygun degerlendirme yapilamadiginda tekrar-
layan degerlendirmeler hayati énem tasir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Bilgilendirilmis Onam
Calismada yer alan hastadan bilgilendirilmis onam ve
verilerin yayinlamasi icin yazil izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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BRONCHIAL CARCINOID TUMOR MIMICKING

PULMONARY ARTERY ANEURYSM
PULMONER ARTER ANEVRIZMASINI TAKLIT EDEN BRONSIAL

KARSINOID TUMOR
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Oz

Histopatolojik olarak APUDomas olarak da adlandiri-
lan ndéroendokrin timadr genis spektrumlu bir hastalik-
tir. Vicudun herhangi bir yerindeki embriyonik noéral
krest dokusundan kdken alan heterojen bir malignite
grubudur. Akcigerdeki Kulchitsky hicrelerinden kay-
naklanir ve dustk dereceden yiiksek dereceye kadar
degisen bir malignite grubudur.

Anahtar Kelimeler: insidental, Nadir, Taklitci

Case Report

Computed tomography (CT) of a 28-year-old male
patient who presented to the emergency department
with massive hemoptysis shows a well-circumscribed
nodular lesion associated with the left hilum (Figure
1a). Also, amorphous opacity with irregular surface is
observed in the left main bronchus (Figure 1b). Since
imaging was obtained after massive hemoptysis,
we first interpreted the current appearance as a
blood clot. Dynamic contrast-enhanced magnetic
resonance imaging (dMRI) was obtained, and the
lesion was enhanced in the arterial phase up to the
aorta (Figure 1c). MRl and CT images of the lesion in

Abstract

Neuroendocrine tumor, also called APUDomas
histopathologically, is a broad-spectrum disease. It
is a heterogeneous group of malignancies derived
from embryonic neural crest tissue from any part of
the body. It originates from Kulchitsky cells in the
lung and is a group of malignancies ranging from low
grade to high grade.

Keywords: Imitator, Incidental, Rare
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different planes are shown in Figures 1d, 1le and 1f.
In this case, we thought that the lesion might be an
aneurysm. The patient underwent bronchoscopy and
after histopathological evaluation, the pathology of
the lesion was reported as bronchial carcinoid tumor.

Discussion
APUDomas, also known as neuroendocrine tumors,

when examined histopathologically, manifest as a
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wide-ranging disease. Emerging from embryonic
neural crest tissue in various body locations, these
malignancies originate in the Kulchitsky cells of the
lungs and span a spectrum from low-grade to high-
grade. Bronchial carcinoid tumor is a segmental
or large bronchial structure associated tumor in
the neuroendocrine tumor group. It is observed
between the 3rd and 7th decades and the average
age of is 45 (1). Most of these tumors originate from
the tracheobronchial tree and rarely arise from the



trachea. Radiologically, it is observed as a centrally
located, round or oval shaped, smooth contour,
2-5 cm hilar or perihilar mass. In contrast series, it
is intensely and homogeneously enhanced due to
high vascularization. Eccentric calcification may
be observed. Pulmonary artery aneurysm, which
defines focal dilatation of pulmonary artery, is a rarely
encountered pathology. There is an extensive list of
differential diagnoses of pulmonary artery aneurysm.

Bronchial carcinoid tumor, which is a centrally located
neoplasia, presents as bronchial obstruction findings
(such as atelectasis, pneumonia, bronchiectasis)
related to its localization. These lesions are associated
with  multiple endocrine neoplasia type 1 and
cushing syndrome (2). On contrast-enhanced cross-
sectional examination, these lesions are intensely
and homogeneously enhanced and can often be
mistaken for aneurysms radiologically. In our case,
we confused it with pulmonary artery aneurysm due
to close neighborhood. Bronchial carcinoids are often
associated with the airway, as in our case.
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Figure 1

a) Contrast-enhanced CT, mediastinal window. Well-
circumscribed ovoid lesion in the left inferior hilar
region. b) Coronal parenchyma window, CT. Irregular,
polypoid-shaped appearance in the left main bronchus
(red arrow). c) Contrast-enhanced MRI. The lesion
is intensely contrasting like the arterial structure. d)
Coronal CT image. The lesion is shown with a red
arrow. e) Sagital CT image. The lesion is shown
with a red arrow. f) Coronal Contrast-enhanced MRI.
The lesion is intensely contrasting like the arterial
structure.
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Oz

Obezite, genetik, cevresel faktorler ve bunlarin kar-
masik etkilesimleri tarafindan yonetilen bir¢cok kronik
hastalik ile iligkilidir. Genetigin obeziteye yatkinlkta
onemli rol oynadigi ve hastalik riskine %70'e kadar
katkida bulunabilecegi tahmin edilmektedir. Yapilan
genetik calismalar, genlerin obeziteye katkida bulun-
dugunu dogrulamistir. Genlerdeki anomaliler, Bar-
det-Biedl ve Prader-Willi sendromlari gibi obezite ile
iliskili bozukluklardan dogrudan sorumludur. Genetik
epidemiyolojik yaklagsimlar, 6zellikle genom c¢apinda
iliskilendirme calismalari, insan obezitesinde dnem-
li rol oynayan cok sayida geni tanimlamistir. Gele-
cekte, obezite genetiginin daha fazla arastiriimasi,
obezite tedavisi icin yararli teshis testleri gelistirmeye
yardimci olabilir. Bu derleme ile obezite genetigi hak-
kinda guncel literattir ile desteklenmis bilgiler aktaril-
mistir.

Anahtar Kelimeler: Gen, Genetik, Kalitim, Obezite

Giris

Obezite, asiri besin alimindan ve/veya enerji harca-
masinin azalmasindan kaynaklanan vicut yaginin
veya yag dokusunun fazlahgi olarak tanimlanmak-
tadir. Obezite ve obezite ile iliskili komorbiditelerinin
prevalansi, son kirk yilda birgcok populasyonda epi-

Abstract

Obesity is associated with many chronic diseases
that involve genetic and environmental factors
and are governed by their complex interactions.
Genetics is estimated to play an important role in
the predisposition to obesity and may contribute up
to 70% risk for the disease. Genetic studies have
confirmed that genes are contributory factors for
obesity. Anomalies in genes are directly responsible
for obesity-related disorders such as Bardet-Biedl
and Prader-Willi syndromes. Genetic epidemiological
approaches, particularly genome-wide association
studies, have identified humerous genes which play
important roles in human obesity. In the future, further
investigation of obesity genetics may help to develop
useful diagnostic and predictive tests for obesity
treatment. In this review, information supported by
the current literature about the genetics of obesity has
been conveyed.

Keywords: Gene, Genetics, Heritability, Obesity

demik oranlara ulasmis ve dinya ¢apinda en énem-
li halk sagligi sorunlarindan biri haline gelmistir (1).
Obezite prevalansi, son kirk yilda %1'in altindayken,
2016'da erkeklerde %3'ten, %6'ya kadinlarda ise
%11'den, %15'e yukselmistir (2). Fazla kilo, cesitli fi-
ziksel engellere ve psikolojik sorunlara yol agmasinin
yani sira, bireyin kardiyovaskuler hastalik, kanser ve

Sorumlu yazar ve iletisim adresi /Corresponding author and contact address: M.$. / meldasahin0510@gmail.com
Miiracaat tarihi/Application Date: 23.06.2023+ Kabul tarihi/Accepted Date: 17.12.2023
ORCID IDs of the authors: M.$: 0000-0001-9207-6931; U.$: 0000-0002-5629-3485;

M.C: 0000-0002-9567-7270

754



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

diyabet dahil olmak Gzere bir dizi bulasici olmayan
hastaliga (BOH) yakalanma riskini énemli 6lcide art-
tirmistir. Vicut agirhdinin artmasiyla birlikte bu hasta-
liklardan birden fazlasinin gelisme riski (komorbidite)
de arttigi bildirilmistir (3).

Obezite, diyet ve yasam tarzi gibi risk faktorlerini ice-
ren, genetik, asiri kalori alimi, rahim i¢i ortam, ilaglar,
sosyoekonomik durum, yetersiz uyku, endokrin bozu-
cular, gastrointestinal mikrobiyom, cevresel faktorler
ve bunlarin karmasik etkilesimlerinden kaynaklanan
yaygin bir hastaliktir (4). Genetik faktorler klasik ola-
rak, nadir, erken baslangi¢li monogenik veya tek gen-
lerin varyantlarinin neden oldugu birkac etkilesimli
geni iceren poligenik obezite olarak siniflandirlabilir
(Sekil 1) (5). Beden kitle indeksi (BKI), epidemiyolojik
calismalarda ve klinik uygulamalarda obeziteyi deger-
lendirmek i¢in yaygin olarak kullanilan bir géstergedir.
Aile ve ikiz calismalarindan elde edilen veriler, BKi'nin
kaltsalliginin yaklasik %40-70 oldugunu gostermek-
tedir (6). Ayri yetistirilen ve farkli ortamda yasayan tek
yumurta ikizi calismalarindan elde edilen verilerde ise
lipit metabolizmasinda, yag birikiminde, lipit tasinma-
sinda, yeme davranisinda, gida seciminde, hormon-
larda, fiziksel aktivitede ve enerji metabolizmasinda
gorev alan genlerin etkilendigi belirlenmistir (7).

Monogenik Obezite Poligenik Obezite

Genetik katki fazia Genetik katki daha az

Birgok genin iginde veya

Bir gende tek mutasyon yakininda yizlerce varyant

Genetik etki buyuk Her varyantin kiguk etkisi vardir

Nadir Yaygin

Yiksek penetrasyon Dustk penetrasyon

Cevresel etki yok Gevre énemli belirleyicidir

Sekil 1
Obezitenin monogenik ve poligenik formlarinin temel
Ozellikleri (5)

Obezitenin Genetik Nedenleri

Popilasyonlar icinde, genetik yapi da dahil olmak
Uzere cevresel ve bireysel faktorler arasindaki etki-
lesimler, bireyler arasindaki viicut biytklugu ve sekli
ile ilgili varyasyonlari agiklamaktadir. Obezitenin uzun
suredir ailelerde goruldugii ve BKi'nin kalitim ile yiik-
sek oranda iliskili oldugu dusitnildiginde, genetik
bilesenlerin obezite gelisimine neden olmasi sasirtici
degildir (1, 6). Ayrica, farkh irklar ve etnik kékenler
arasinda gozlemlenen obezite varyasyonu, genetik
yatkinhgin énemli roli olabilecegini géstermektedir

(8).
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2003'te insan genomu projesinin (HGP) neticelendi-
rilmesi ve yeni nesil dizilemenin (NGS) gelistiriimesi,
obezitenin genetik temeli hakkindaki bilginin 6nemli
Olctde artmasini saglamistir. Ayrica, teknolojideki bu
ilerleme obezitenin monogenik ve poligenik nedenle-
rinin farkindaligini da arttirmaktadir (9). HGP, insan
genomundaki yaklasik 127 bilgilendirici bdlgenin (10)
ve insanlarda tanimlanan 500'den fazla genin (7) obe-
zite ile iliskili oldugunu belirlemistir.

Monogenik obezite, anormal beslenme davranisi ve
endokrin bozukluklar ile bashca hipotalamik istah
diizenleme alani olan leptin/melanokortin ekseni ile
ilgili olan tek genlerdeki otozomal resesif mutasyon-
lardan kaynaklanan nadir, erken baslangich obezite
olarak tanimlanir. Genetigin etkisi yiksektir ve ¢cevre-
sel faktorlere ¢cok az baghdir (11). Monogenik obezite
de mutasyonlarin ¢cogu, fenotipi ortaya cikarmak icin
homozigot veya bilesik heterozigot formda genin iki
islevsiz kopyasini gerektirmektedir. Leptin, leptin re-
septori, proopiyomelanokortin (POMC), prohormon
1/3 dondusturaciler (PC1/3), MC4R gibi hipotalamik
leptin-melanokortin enerji dengesi sisteminde fizyo-
lojik roli olan genlerdeki mutasyonlar, giinimuizde
monogenik obezite ile iligkilidir (12, 13). Obezite ile
ilgili oldugu bilinen tek genlerin 6zeti Tablo 1 goésteril-
mektedir.

Poligenik obezite, obezojenik ¢evrenin ve kilo alimini
tesvik eden genlerin kimulatif etkisinden kaynaklan-
maktadir (14). insanlarin ¢cogjunda, obeziteye yatkin-
likla ilgili genetik mekanizmalar poligenetiktir. Vicut
agirhginin dizenlenmesi ile iliskili genetik varyantla-
r barindiran 100'den fazla "poligen" tanimlanmistir
(15). Yag kitlesi ve obezite iliskili gen (FTO-fat mas-
sand obesity-associated), poligenik obezite ile iligkili
genom capinda iligkilendirme calismalari (GWAS)
yaklasimi kullanilarak tanimlanan ilk obezite gen var-
yantidir (16).

Obezite ile ilgili Genler

Leptin (LEP) ve Leptin Reseptorii (LEPR)

Leptin, adipositler tarafindan salgilanan ve 7q31.3
kromozomu Uzerindeki LEP geni tarafindan kodlanan
bir proteindir (17). Leptin, hipotalamusun presinap-
tik GABAerjik noronlarina baglanmak icin kan-beyin
bariyerini geger, istahi azaltir ve enerji harcamasini
artinir. Homeostatik etkisini temel olarak hipotalamus-
ta tokluk sinyali gdndererek goéstermektedir (18). Hi-
potalamusun kavisli ¢ekirdeginde, leptin reseptoriine
baglanir ve néropeptit Y (NPY)/agouti ile iliskili prote-
in (AgRP) yolunu inhibe eder (19). Leptin reseptori
(LEPR) geni ise 1p31 bolgesinde bulunan tip | sitokin
reseptéridir (20).
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Obezite ile ilgili oldugu bilinen tek genler (12)
(AD;Otozomal dominant, AR;Otozomal resesif)

isim Gen MIM Kalitim Sekli | Kromozomal Konum
Leptin LEP 164160 AR 7932.1
Leptin reseptorii LEPR 601007 AR 1p31.2
Proopiyomelanokortin POMC 176830 AR 2p23.2
Melanokortin 4 reseptori MC4R 155541 AD/ AR 18021.32
Single-minded Drosophila Homologue-1 SIM1 603128 AD 6016.3
Nurotrofik Tirozin Kinaz Reseptérii Tip 2 | NTRK2 600456 AD 9021.33
Ras2’nin kinaz baskilayicisi KSR2 610737 AD 12q24.22-924.23
Karboksipeptidaz CPE 114855 AD 4932.3
Prokonvertaz 1 PCSK1 162150 AR 5915
Beyin kaynakli nérotropik faktér BDNF 113505 AD 11p14.1
SH2B adaptoér proteini SH2B1 608937 AD 16p11.2
Tubby, Homogue of Mouse TUB 601197 AR 11p15.4

LEP veya LEPR genlerinde anomali olan bireyler
genellikle normal dogum agirhgina sahiptir. Bu ano-
maliye sahip bireyler yasamin ilk birka¢ ayinda hizla
kilo alirlar ve bu da ciddi erken baslangicli obeziteye
neden olur. LEP ve LEPR’deki mutasyonlara bag-
li obezitesi olan bireylerde hiperinsilinemi ve yogun
hiperfaji oldugu belirlenmistir. LEP ve LEPR eksikligi,
hipotalamik hipotiroidizm ve hipogonadotropik hipo-
gonadizm gibi endokrin anormalliklere neden oldugu
tespit edilmistir. Bu endokrin bulgular, cinsiyet ve tiroid
hormonu Uretimini iceren i¢ ice ge¢cmis leptin-hipota-
lamik sinyal kaskadlarindan kaynaklanmaktadir. Bu
bireyler puberte ile iliskili cinsel gelisim veya blylime
hormonu dalgalanmasi yasamazlar. Leptin eksikli-
gi olan bireylerde insan rekombinant leptin tedavisi,
kilo ve yag kutlesi kaybiyla neden oldugu bildirilmistir.
Leptinin normal seviyelere ulasmasi uygun tokluk sin-
yallerine ve gida alimini %84'e kadar azaltabilecegi
cesitli calismalar ile tespit edilmistir. Leptin eksikligi
olmayan obez bireylere ise leptin uygulamasi, obez
bireylerde mevcut olan leptin direnci nedeniyle adipo-
ziteyi azaltmada etkili olmadigi belirlenmistir (21).

Kalitsal leptin eksikliginin ilgili hastalarda leptin genin-
deki homozigot cerceve kaymasi mutasyonuna bagli
olarak ciddi erken baslangicli obeziteye (8 yas ve 86
kg veya 2 yas ve 29 kg) neden oldugunu bildirilmistir
(22). 55 obez ve 55 saglikli olmak tzere 110 hasta
Uzerinde yapilan baska bir ¢alismada, obez grupta
saghkli gruba gore dnemli dlgiide daha yiksek leptin

seviyeleri gozlemlenmistir (10). Morbid obez hastalar-
da LEP ve LEPR mutasyonlarin tahmini prevalansinin
%2,2-3 arasinda oldugunu belirlenmistir, ancak bu ve-
riler calisilan etnik kokenler agisindan sinirhdir (11).

Proopiyomelanokortin (POMC)

POMC, birgok hormon ve ndropeptit icin 6nct bir
proteindir. insilin ve leptine yanit olarak hipotalamik
noronlar tarafindan salinmaktadir. POMC proteini-
nin eksikligi, POMC geninin proteolitik Grlinleri olan
adrenokortikotropik hormon (ACTH) ve a-melanosit
uyarici hormonun (a-MSH) yokluguna neden olmak-
tadir (23). POMC genindeki nadir mutasyonlar ACTH
eksikligine hipokortizolizme yol agabilmektedir. a-M-
SH'nin istah diuzenlenmesi ve pigmentasyondaki ikili
rolii nedeniyle, a-MSH'nin yoklugunda bireyler kizil
sagli ve morbid obez olmaktadirlar (24). GWAS, Mek-
sikali-Amerikallar, Afrikali-Amerikalilar ve Fransiz
Kafkasyalilarda POMC lokusu iceren DNA boélgesi ile
serum leptin ve yag kitlesi arasinda iliski oldugunu
gostermektedir (25).

Melanokortin 4 Reseptorii (MC4R)

Melanokortin reseptort (MC4R), leptin-melanokortin
sinyal sisteminde temel rol oynayan G-proteini ile es-
lesen yedi transmembran reseptériadir (26). MC4R
reseptorl, hem istah uyandiran (oreksijenik) hem de
istahi azaltan (anoreksijenik) sinyaller yoluyla gida
almini kontrol eden hipotalamik c¢ekirdeklerde bu-
lunmaktadir (Sekil 2). MC4R mutasyonlari beslenme
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Gida alimimin azaltilmasi Enerji harcamasinin artmasi

Ventromedial
cekirdek

Paraventrikiiler
cekirdek

[rxs ]« (eon)

Kavisli cekirdek

Leptin
t

Adiposit

Sekil 2
Leptin/melanokortin yolu. Kavisli ¢ekirdekteki POMC
noronlari, leptin tarafindan aktive edilir ve a-melanosit
uyarict hormonu (a-MSH) Uuretir, bu daha sonra
paraventrikiler cekirdekteki MC4R reseptoruni
aktive ederek tokluk sinyali verir. NPY ve AGRP ifade
eden ayri bir néron grubu, MC4R sinyalinin guclu
inhibitorleri olarak hareket eden molekduller Uretir.
SIM1, BDNF ve TKRB'nin asagi-akis (downstream)
rolleri su anda arastiriimaktadir (11)

davranisini etkileyebilmektedir (27). MC4R sinyal
yolu, LEP, LEPR, POMC ve PCSK1 gibi énemli pro-
teinlerle yakindan baglantili oldugu bildirilmistir (28).
Hem baskin hem de resesif formdaki MC4R mutas-
yonlarinin farkh popilasyonlarda %0,5-6 arasindaki
prevalansi ile kahtsal erken baslangigli obezitenin en
yaygin nedeni oldugu tespit edilmistir (29).

Obez popllasyonlarda, MC4R geninde c¢ok sayida
patojenik mutasyonun ve tek nikleotid polimorfizm-
lerin (SNP) sikhginda énemli farkhliklar vardir. Hafif
derecede patojenik mutasyonlar, viicut kompozisyonu
Uzerinde etkisi azdir ve ciddi derecede patojenik mu-
tasyonlar daha yaygindir (1). En ¢ok calisilan SNP’ler
rs17782313 ve rs12970134'tir. Her iki SNP’nin de As-
yali ve Avrupali cocuklar ve yetiskinler de, obezite ile
baglantili oldugu bildirilmistir (1, 30).

Yag Kiitlesi ve Obezite iliskili Gen (FTO)

Tip 2 diyabetli Avrupa kokenli hastalarda GWAS yo-
luyla kesfedilen ilk obezite-duyarlilik geni olan FTO,
16. kromozomda, 16q12.2 bolgesinde yer almaktadir.
Bu gen, vicut agirhgr ve tokluk diizenlemesinde yer
alan hipotalamus, hipofiz ve adrenal bezlerde yiiksek
oranda eksprese edilmektedir. FTO geninin ve birgok
varyantinin, gida alimi kontroli ve enerji dengesinde
dizenleyici rol oynadigi belirlenmistir (31). FTO ge-

757

Obezitenin Genetigi

nindeki obezite riski varyanti olan rs9939609, yetis-
kinlerde istahin artmasi ve yiksek enerji ahimi ile ilis-
kilendirilmistir (32).

Kromozomal Kusurlar ve Obezite

Sendromik ¢ocukluk ¢agdi obezitesi, ¢coklu klinik belir-
tilerin bir parcasi olan nadir obezite seklidir. Gelismis
genetik testler, kromozomdaki ve DNA seviyesinde-
ki yapisal kusurlarin saptanmasina yardimci olmak-
la birlikte nadir ve yaygin obezite bicimlerinin teshis
edilmesini saglamaktadir. Obezitenin genetik neden-
lerinin belirlenmesi, genetik danismanlik ve uygun
tedavinin secimi icin yardimci olabilir. Literatirlerde
79 obezite sendromu bildirmistir. Bu sendromlarin
55'inde obezite dnemli bir 6zellik olarak kabul edil-
mistir. Diger 24 sendromda obezite prevalansi genel
popilasyondakinden daha yiiksek oldugu gosteril-
mistir (33). Prader-Willi (PWS) ve Bardet-Bied| (BBS)
sendromlari, obezite de en sik gériilen 2 sendromdur.
Glinumuizde ise 100'den fazla sendrom obezite ile
iliskilendiriimektedir (9). Tablo 2’de obezite sendrom-
larinin yaygin nedenlerini ve bunlarin klinik ve genetik
bulgular gosterilmektedir.

Obezite ile ilgili Sendromlar

Bardet-Biedel Sendromu (BBS)

Bardet-Biedl sendromu, otozomal resesif olarak kaliti-
lan nadir sendromik obezite seklidir. Belirtileri, obezi-
te, retinal koni-gubuk distrofisi, postaksiyel polidaktili,
6grenme guglikleri, isitme kaybi, hipogonadizm ve
polikistik bébrek hastaligi gibi bobrek problemleriyle
birlikte genitotriner anormalliklerdir (43).

BBS, yiksek genetik heterojenite, degisken ekspres-
yon ve pleiotropi ile iliskilidir. Bu sendromun nedeni
genlerdeki missense/nonsense mutasyon, delesyon
ve duplikasyonlardir. Bardet-Biedl sendromu, BBS1,
BBS2, BBS4, BBS5, BBS7, TTC8, BBS9 ve BBIP
genleri tarafindan kodlanan sekiz proteinin dahil oldu-
gu ¢ok birimli komplekstir (44). Obezite, BBS bozuk-
luguna sahip bireylerin %89'unu etkiledigi icin yaygin
Ozelliktir ve baslangic yas! 2 ila 3'tir. BBS'de obezite,
silya sayisinda azalmaya yol agan gen mutasyonlari
ve silyali néronlardan yag depolama dokularina degi-
sen noroendokrin sinyalleme nedeniyle olusmaktadir.
Bu rahatsizliklar, leptin direncindeki degisiklikler ve
bozulmus leptin reseptdri sinyali ile istahin diizensiz-
ligine yol agar (45).

Prader Willi Sendromu (PWS)

Prader-Willi sendromu (PWS), birden fazla vicut sis-
temini etkileyen nadir, kompleks bir genetik bozuk-
luktur. PWS, siddetli neonatal hipotoni, azalmis kas
tonusu, dismorfik yiz, genel bilissel bozukluk, davra-
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Sendrom

Gen

Kalitim sekli

Klinik 6zellikler

Kaynak

Borjeson-Forssman-Lehmann sendromu

PHF6

X baglantili

Gelisimsel gecikme
Obezite
N&bet
iskelet anomalileri
Buyuk kulaklar
Hipogonadizm Jinekomasti
Belirgin yuz 6zellikleri

34

Carpenter sendromu

RAB23

Oozomal resesif

Konjenital kalp kusurlari
Entelektiel yetersizlik
Hipogenitalizm
Obezite

35

Cornelia de Lange sendromu

NIPBL-CdLS, RAD21-
CdLS, SMC3-CdLS,
BRD4-CdLS, HDACS-
CdLS, SMC1A-CdLS

Otozomal
dominant
X'e bagli

Mikrosefali
Synophrys
Kisa burun koprusu
Uzun velveya puriizsiz
philtrum
Yiksek kemerli damak,
yarik damak ile birlikte veya
olmadan
Davranigsal problemler
Mikrognati
isitme kaybi
Asiri kilo egilim

36

CHOPS sendromu

AFF4

Otozomal
dominant

Biligsel bozukluk
Kaba yiz
Kalp kusurlari
Obezite
Kisa boy ve iskelet displazisi

37

Chudley-Lowry sendromu

ATRX

X baglantili

Entelektiel yetersizlik
Boy kisalig
Makrozomi

Obezite
Hipogonadizm
Belirgin ytiz ézellikleri

38

Coffin-Lowry sendromu

RPS6KA3

X baglantil

Zihinsel yetersizlik
Kifoskolyoz, Davranig
sorunlari, Progresif
spastisite, Parapleji,
Uyku apnesi
inme

39

Kleefstra sendromu

EHMT1

9q34.3 silme
Otozomal
dominant

Zeka geriligi
Obezite
Hipotoni

Konjenital kalp kusurlari
Genitouriner anomaliler
Nobetler
Belirgin ylz ozellikleri

40

Rubinstein-Taybi sendromu

CREBBP, EP300

Otozomal
dominant

Belirgin yuz 6zellikleri, Genis
basparmaklar ve haliisler
Kisa boy
Entelektiel gerilik
Cocukluk veya ergenlik
déneminde obezite

41

Temple sendromu

14q32.2bblgedeki
sapmalar

Maternal disomi
14

Beslenme guglukleri
Hipotoni
Motor gelisimsel gecikme
Cocuklukta baslayan merkezi
obezite
Hafif yiz dismorfizm

42
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nis anormallikleri, hipotoni, gecikmis motor gelisim ve
bllyime hormonu, hipotiroidizm, hipogonadizm, ghre-
lin anormallikleri yenidoganda ve bebeklik déneminde
beslenme gicligine ve kilo aliniminin az olmasi ile
karakterizedir (46).

PWS'nin olusabilecegi Ug¢ farkli genetik mekanizma
vardir, (i) PWS vakalarinin yaklasik %70'ini olusturan
15q11.2-g13 bdlgesindeki paternal gen ekspresyo-
nunun kaybindan kaynaklanmaktadir (47). (i) Tum
PWS vakalarinin yaklasik %30'unda meydana gelen
PWS'nin daha az yaygin formu olan bireyin anneden
15. kromozomun her iki kopyasini da almasiyla ortaya
¢tkan maternal uniparental disomy (UPD)’dir (48). (iii)
PWS vakalarinin yaklasik %3'inde meydana gelen,
kromozom 15'teki imprinting kontrol merkezinin mu-
tasyonu veya kusurudur. Bu nedenle PWS, metilas-
yon ve histon modifikasyonlarini iceren, spesifik gen-
lerin monoalelik ekspresyonuna ve ebeveyn kékenli
genlerin ortaya ¢ikmasina neden olan epigenetik bir
olgunun genomik imprinting hatalarindan ve bozuk-
luklarindan kaynaklanmaktadir (49).

Alstrom Sendromu (ALMS)

Alstrom sendromu (ALMS), ¢ocuklukta baslayan obe-
zite, asiri insdlin direnci (IR), erken baslangigli tip 2
diyabet, karaciger hastahgi, kardiyomiyopati, kronik
bdbrek hastahgi, dislipidemi ve hipertansiyon ile ka-
rakterize, ALMS1 genindeki mutasyonlarin neden ol-
dugu, obezite ile iliskili otozomal resesif nadir tek gen
bozuklugudur (50). ALMS1 proteini, siliyer fonksiyon,
enerji metabolizmasi ve hiicre déngust kontroliinde
onemli role sahiptir. ALMS1 proteininin yoklugunun,
Alstrom sendromu ile anormal siliyer olusumuna yol
actigini 6ne sirmdstir (51).

Frajil X Sendromu (FXS)

Frajil X sendromu (FXS), obezite, otistik davranis,
kaygl ve erkeklerde zihinsel engelliligin en yaygin
nedenidir. FXS'li bireylerin yaklasik %210'unda ciddi
obezite, hiperfaji, hipogonadizm veya gecikmis puber-
te gorulmektedir. Genel populasyonda yaklasik 4000
erkekten birini etkiemektedir. Xq27.3 kromozomu lze-
rindeki frajil X mental retardasyon geni (FMR1) tarafin-
dan kodlanan néronal sinaptik baglantilar icin protein
translasyonunda énemli rol oynayan Frajil X Mental
Retardasyon proteininin (FMRP) eksikligi ile karakteri-
ze genetik bozukluktur. FMR1 geninin 5 ' translasyona
ugramamis bolgesinde boyut olarak 200'den blylk
CGG tekrarlarinin ¢l tekrar sayisinin artmasi nede-
niyle olusmaktadir. Bu genin tasiyici durumu veya pre-
mutasyon formu, CGG tekrarlarinin sayisi 50 ile 200
arasinda oldugunda ortaya ciktigi belirlenmistir. Ka-
dinlarda meydana gelen premutasyon sonraki nesilde
tam mutasyona neden olabilmektedir (52, 53).
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Fragile X Klinik ve Arastirma Konsorsiyumu tarafin-
dan yurutilen ¢alismada, FXS'li hastalarin genel po-
pilasyona gore daha yiksek viicut agirligina sahip
oldugunu bildirmistir (54). Farkli yas gruplarinda 1223
FXS'li hasta lizerinde boylamsal olarak yapilan ca-
lismada, yasla birlikte artan BKi ve yetigkinlikte daha
yiiksek BKI Z-skorlari oldugu tespit edilmistir (53).

Down Sendromu (DS)

Down sendromu (DS) veya Trizomi 21, insanlarda en
sik gorilen ve kromozom 21'in (T21) tam veya kismi
trizomisinden kaynaklanan kromozomal bozukluktur
(55). Trizomi 21 (disiler i¢in karyotip 47, XX, +21 ve
erkekler icin 47, XY, +21), yumurta veya sperm gelisi-
mi sirasinda 21. kromozomun ayrilmamasindan kay-
naklanir. Vakalarin sadece %2-4'inde meydana gelen
Robertsonian translokasyonlarinda, 21. kromozomun
uzun kolu yer degistirir ve baska bir akrosentrik kro-
mozoma baglanir. Mozaizm, mayotik bélinmeme dél-
lenmeden sonra meydana gelir ve hiicre boélinmesi
sirasinda bir noktada bir kromozom 21 kaybolur. Béy-
lece, birey mozaik tipteki DS'ye sahip olur veya iki
hiicre soyuna sahip olur (56).

DS bireylerde yuksek obezite riski, genetik yatkinlik,
hipotiroidizm, azalmis fiziksel aktivite, yiiksek serum
kolesteroli, trigliseritler ve anormal diyet gibi bircok
faktore baglanabilir. Azalan bilissel islev, yiyecek se-
¢imini ve fiziksel aktivite dizeyini etkileyebilecegin-
den, obezite icin tetikleyici faktdrlerden biri olabilir.
Nordstrom vd. tarafindan hafif ve orta derecede DS'li
hastalarinin beslenme durumlarini karsilastirdiginda
anlamli korelasyon bulunamamistir (57). Fructuoso
vd. tarafindan yapilan bir baska calisma da DS'li fare
modelinde obezite ile iliskili inflamatuar biyobelirtecler
olan galektin-3 ve HSP72 seviyesinde artis oldugunu
tespit edilmistir. DS'de obezite gelisimi i¢in yag doku-
sunda dusuk dereceli inflamasyona yol acan énemli
risk faktorleri oldugunu da belirlenmistir (58).

Albright Kalitsal Osteodistrofi (AHO)

Albright kalitsal osteodistrofi (AHO), orta derecede
obezite, kisa boy, zihinsel yetersizlik gibi faktorlerle
karakterizedir. G proteinine bagl reseptorlerin a-uya-
rici alt birimini (Gas) kodlayan uyarici G-protein alfa
alt birimi (GNAS)'nin heterozigot inaktivasyonundan
kaynaklanmaktadir (59). GNAS, 20g13.11 kromo-
zomu (zerinde bulunan ve GNAS1 genindeki mu-
tasyonlara bagli otozomal dominant gegisli genetik
hastaliktir. Ga'lari kodlayan GNAS1 geni, siklik AMP
Uretmek icin G proteinine baglh reseptotrlere (GPCR)
baglanan hormonlar ve ligandlar tarafindan sinyalles-
meye aracilik eder. Tiroid veya hipofiz bezlerinde ve
renal proksimal tliblilde eksprese edilen anneden ka-
litsal alellerde mutasyonlar meydana geldiginde, pa-



ratiroid hormonuna ve hastaligi olusturan Gas-bagh
reseptorler aracihgiyla sinyal veren diger hormonlara
(pstdohipoparatiroidizm tip 1A) direng gelistigi goste-
rilmistir. Baba tarafindan kalitilan alellerde mutasyon-
lar meydana geldiginde ise hastalarda hormon direnci
olmadan AHO gelistigi belirlenmistir (60).

WAGR Sendromu

11p13 kromozomundaki (WT1 ve PAX6 genlerinin ko-
numu) delesyon nedeniyle olusan WAGR sendromu,
Wilms tiiméri aniridia, ambiguous genitalia ve men-
tal retardasyona (WAGR) yatkinlik ile karakterizedir
(61). WAGR sendromu, obezite fenotipine yol ac¢an,
kromozom 11pl3 beyin kaynakli noérotrofik faktor
(BDNF) genindeki bir delesyon (kromozom 11p14.1)
ile iliskilendirilmistir (62). Noronlar, bagisiklik hiicrele-
ri, adipositler, endotel hiicreleri, monositler ile beyin,
kan gibi dokular BDNF'nin ana sentezleme yerleridir
(63). WAGR sendromlu kisiler diisiik normal dogum
agirligina sahip olsalar da yasamlarinin daha sonraki
yillarinda belirgin obezite gelistigi saptanmistir (64).
WAGR sendromlu 33 hasta Uzerinde yapilan calis-
mada, BDNF haploins yetmezlIigi, disik serum BDNF
seviyeleri ve ¢ocuklukta baslayan obezite ile iliskili ol-
dugunu belirlenmistir (62).

Cohen Sendromu

Cohen sendromu, 8g22.2 kromozomu Uzerindeki va-
cuolar protein sorting 13 homolog B (VPS13B) geninin
otozomal resesif mutasyonundan kaynaklanir (65).
Vezikil aracili protein siniflandirmasini ve tasinmasi-
ni diizenleyen VPS13B, goziin, hematolojik sistemin
ve merkezi sinir sisteminin gelisiminde ve fonksiyo-
nunda énemli rol oynayan transmembran proteinidir
(66).

Cohen sendromlu bireyler genellikle ergenlik dénem-
lerinde gdvde de yag birikimi ile dnemli 6lciide fazla
kilolu hale gelirler. Dort ila alti ay gibi kisa bir sire
icinde 10-15 kg'lik bir kilo artigi gdzlemlenir. Yapilan
¢alismalar da Cohen sendromlu hastalarda artan yag
birikiminin, VPS13B proteini icermeyen preadiposit-
lerin yag depolayan hiicrelere farkhlasma egiliminin
artmasindan kaynaklandigini belirlenmistir (67, 68).

Smith-Magenis Sendromu (SMS)

Smith-Magenis sendromu (SMS), 17p11.2 kromozo-
mu Uzerindeki RAI1 genindeki heterozigot delesyon
veya varyantin neden oldugu genetik bozukluktur
(69). SMS sendromlu bireyler de zeka geriligi, geli-
simsel gecikme, bdbrek anomalileri, uyku bozukluk-
lari, dismorfik dzellikler tanimlanmistir. Ayrica, PWS'li
bireyler gibi uyumsuz/kendine zarar verme, agresif ve
yiyecek arama davranislari dahil olmak tzere davra-
nis sorunlari ile de karakterize edilmektedir. SMS'li
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bireylerde gorilen obezitenin molekuler temeli, bozu-
lan sirkadiyen ritmin metabolizma ve tokluk tzerindeki
etkileri dahil olmak tizere birkag farkli faktorle iliskilen-
dirilmistir (70). SMS'li hastalarin %90'indan fazlasi 10
yasindan sonra morbid obez veya obez oldugu tespit
edilmistir (9).

Kallmann Sendromu (KS)

Gonadotropin salgilayan hormon (GnRH) eksikligi ve
anosmi ile karakterize Kallmann sendromu (KS), %65
otozomal dominant, %25 otozomal resesif ve %10 X'e
bagl resesif olmak tzere ¢oklu genetik kalitim mo-
dellerine sahip, genetik olarak heterojen nadir gortlen
hastaliktir (71). KS'li bireylerde obezite, anormal g6z
hareketleri, pitoz, isitme kaybi, tek tarafli renal age-
nezi, yarik dudak ve/veya damak gibi anomaliler ol-
dugu gozlemlenmistir (72). KAL1, FGFR1, PROKR?2,
PROKZ2, CHD7, FGF8 olmak lizere 20'den fazla pato-
jenik genin KS ile iligkili oldugu bildirilmistir. Kallmann
sendromunun gunimuzde yaklasik %30'u genetik
mutasyonlarla agiklanabilmektedir (73).

Sonug¢

Obezite ve obezite ile iligkili hastaliklarin gelisimi ve
ilerlemesinde genetigin biylk bir etkisi oldugunu 6ne
suren literatirler olmasina ragmen, bu etki henliz
tam olarak aydinlatiimamistir. LEP, LEPR, POMC ve
MC4R gibi gen mutasyonlarinin birbirleriyle ve gene-
tigi ile ilgili daha fazla bilgi elde edilebilirse obezite
prevalansi hakkindaki icgorilerimizi gelistirmeye de
katki saglamis olacaktir. Genetik cesitlilik, obezite ile
ilgili stiregleri ve gen mutasyonlarinin normal/anormal
fizyoloji ile nasil etkilesime girdigini anlamada 6énemli-
dir. Teknoloji, genetik mutasyonlarin ayrintili karakte-
rizasyonuna izin verecek sekilde gelistikce ¢ok etnikli
popiilasyonlar da genetik mutasyonlarin biyuk, kont-
rollii calismalari ve bunlarin cerrahi ve/veya cerrahi
olmayan kilo verme Uzerindeki anlayisimizi da degis-
tirecektir. Ayrica gen-yasam tarzi etkilesimlerine, ge-
netik veya cevresel faktdrlere odaklanan gelecekteki
calismalar, obezite baslangici ve gelisiminin karmasik
yapisini anlamaya yardimci olacaktir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi

Tam veriler makalede ve/veya ek dosyalarda mevcut-
tur.
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Oz

Farkli organlarda ve metabolik sireclerde yer alan
enzimler igin bir kofaktér olan bakir (Cu), hiicresel ve
fizyolojik insan saghgi icin gerekli olan 6nemli mikro
besinlerden biridir. Son yillarda hiicrelerde biriken ba-
kirin mitokondriyal solunum ve lipoik asit (LA) yolu ile
iliskili ve proteotoksik stres ile karakterize, “kuprop-
toz” olarak adlandirilan yeni bir programli 6lum sek-
li tanimlanmistir. Kuproptoz mekanizmasinin daha
iyi anlasiimasina y6nelik ¢calismalar devam etmekle
birlikte bircok arastirmaci da kuproptoz ve kanse-
rin farkli 6zellikleri arasindaki iliskiyi ortaya koymak
amacltyla arastirmalarini sirdirmektedir. Bu derleme
hicresel ve fizyolojik Cu metabolizmasina, kuproptoz
mekanizmasina ve ¢esitli kanser tirleri ile olan iligki-
sine odaklanmaktadir.

Anahtar Kelimeler: Bakir, Kanser, Kuproptoz, Prog-
ramli Hicre Olimi

Giris

insanlarda temel bir mikro besin olan bakir (Cu); he-
moglobin sentezi, demir oksidasyonu, nérotransmitter
sentezi, hiicresel solunum, antioksidan savunma ve
bag dokusu olusumu gibi farkli organlarda ve metabo-
lik stireclerde yer alan enzimler i¢in bir kofaktor olarak

Abstract

Copper (Cu) is an essential micronutrient for human
cellular and physiological health since it acts as a
cofactor for enzymes involved in various metabolic
processes throughout different organs in the body.
Recently, a new type of programmed cell death, known
as "cuproptosis,” has been discovered and linked
to mitochondrial respiration and the lipoic acid (LA)
pathway. Cuproptosis is characterised by proteotoxic
stress resulting from the gradual accumulation of
copper in cells. Although researchers continue to
study the mechanism of cuproptosis, the relationship
between cuproptosis and different features of cancer
is still being explored. This review examines cellular
and physiological copper metabolism, the cuproptosis
mechanism, and its associations with various types
of cancer.
Keywords: Cancer, Pro-
grammed cell death

Copper, Cuproptosis,

gorev yapmaktadir (1). Hucre icine Cu alinmasi, tasin-
masi ve disariya atilmasi, siki bir sekilde kontrol edil-
mektedir. Bunun nedeni ise Cu’nun hicre i¢i konsant-
rasyonunun disuk bir aralikta tutulmasi gerekliligidir.
Hucre igerisinde Cu konsantrasyonunda gerceklesen
kicuk artislar, sitotoksisiteye neden olmakta, bazi du-
rumlarda ise hticre 6limiine neden olabilmektedir (2).
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Cu*? ile iligkili “Kuproptoz” olarak isimlendirilen, bi-
linen diger 6lim mekanizmalarindan farkli, yeni bir
hiicre 6lum yolag! tanimlanmistir. Kuproptoz, Cu+2
tarafindan tetiklenen, Cu?nun trikarboksilik asit (TCA)
dongustndeki lipoillenmis proteinleri hedefleyerek
mitokondriyal protein agregasyonuna ve demir-kukdirt
(Fe-S) kiimelerinin bozunmasina neden olarak hiicre
6lumuna tetikleyen yeni bir 6lim yolagi olarak bildiril-
mistir (3).

Bu derleme, kuproptozun altinda yatan mekanizmalar
hakkinda mevcut bilgileri ortaya koymaya, kuproptoz
ile iliskili genler ve kanser arasindaki iliskiye odaklan-
maktadir.

Sistemik ve Hiicresel Bakir Metabolizmasi

Canli organizmalar icin temel elementlerden biri olan
Cu*?, bir¢ok fizyolojik siiregte 6nemli enzimler igin bir
kofaktér olarak goérev alir (4). insanlar Cu*? ihtiyacini
esas olarak yiyeceklerden karsilamaktadir. Sakatatlar
ve kabuklu deniz Urinleri Cu icerigi zengin besinlerdir.
Yetiskinlerde Cu homeostazinin korunmasi igin gin-
Ik alinmasi gereken miktar 0.8-2.4 mg'dir (5).

Besinler araciligiyla vicuda alinan Cu*?’nun emilimi
esas olarak duodenum ve ince bagirsaklarda gercek-
lesir. Bagirsaktaki enterositlerin apikal ylizeyinde bulu-
nan bakir tasiyici 1 (CTR1) veya ¢6zlinen tasiyici aile
31 dye 1 (SLC31A1) Cu*?nun hiicre igine alinmasina
aracilik etmektedir (6). Bu sireg, alti-transmembran
epitelyal prostat antijeni (STEAP) adi verilen bir me-
tallorediktazin Cu*?yi Cu** formuna indirgenmesiyle
baslar (7). indirgenen Cu** CTR1 tarafindan hiicre
icine alindiktan sonra tasinir ve ATPaz bakir tasiyici
alfa (ATP7A) tarafindan portal vene aktarilir (6,8). Cu
iyonlari kanda serbest dolasmaktan ziyade serulop-
lazmin ve insan serum albiminine baglanarak viicutta
Cu’nun depolanmasi, tasinmasi ve bosaltimi icin ana
organ olan karacigere tasinir (9). Cu, hepatositlerde
depolanabilir, diger organlara tasinmasi icin kan dola-
simina verilebilir veya ATPaz bakir tasiyici beta (AT-
P7B) tarafindan safraya gonderilerek disari atiimasi
saglanabilir. Farkli organ ve dokulara tasinmasi icin
kan dolasimina verilen Cu, burada albimin ve seru-
loplazmine ek olarak transkupreine baglanir (Sekil 1)

(7).

CTRL1 tarafindan hiicre igine alinan Cu*?, yiksek afini-
teye sahip Cu*? saperonlari tarafindan siki bir sekilde
kontrol edilir ve farkli hiicre ici lokalizasyonlara dagi-
tilir. Cu™nun hicre ici tasinimi sirasinda yasamsal
komponentlere zarar vermemesi ve farkli bélgelere
baglanmanin engellenmesi igin stiperoksit dismutaz
(SOD1) bakir saperonu (CCS), antioksidan protein
1 (ATOX1) ve sitokrom ¢ oksidaz bakir saperonu 17
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Sekil 1

Cu*?nun vicutta emilimi ve kanda tasinmasi. Al-
ti-transmembran epitelyal prostat antijeni (STEAP),
bakir tasiyici 1 (CTR1), ATPaz bakir tasiyici alfa (AT-
P7A), ATPaz bakir tasiyict beta (ATP7B), Albimin
(HSA), Seruloplazmin (CP).

(Cox17) gibi Cu*? saperonlari tarafindan baglanmasi
gereklidir (10). CCS, ifadesi Cu*? konsantrasyonuna
gore diizenlenen bir saperondur. Hiicresel Cu azal-
diinda CCS seviyeleri artarken; Cu*?’nun artmasi
durumunda CCS degrede olmaktadir (11). CCS sa-
peronlari, Cu*?2 homeostazini korumak igin Cu+2’nun
SOD1'e aktariimasina aracilik etmektedirler (12).
COX17, Cu*?nun sitozolden mitokondriye transferin-
den sorumludur ve burada iki ¢ekirdek alt birime sa-
hip sitokrom oksidazin (COX) montajina yardimci olur
(13,14). ATOX1 bagladigi Cu*?yu trans-golgi aginda
ATP7A ve ATP7B’ye aktarir. Ek olarak seruloplazmin
32, tirozinaz ve lizil oksidaz gibi kuproenzimlerin sen-
tezini kolaylastirir (15). Cu*2 saperonlarina ek olarak
hiicrede oksidatif stresin artmasina neden olabilecek
fazla Cu*?yu baglayabilen tiyol agisindan zengin me-
tallotiyonin (MT) ve glutaton (GSH) gibi Cu*? selator-
leri bulunmaktadir (16,17). Cu-ATPaz’lar olan ve farkl
ifade modellerine sahip ATP7A ve ATP7B hicredeki
Cu?yu disari aktarmada gorevlidir (18,19). ATP7A
karaciger disinda cogu dokuda ifade edilirken, AT-
P7B c¢ogunlukla karacigerde uretilmektedir (Sekil 2)
(19,20). Hiicresel ve fizyolojik Cu dengesinin saglan-
masinda 6nemli rollere sahip olan ATP7Ave ATP7B'yi
kodlayan genlerde olusan mutasyonlar ciddi hiicresel
hasarlara neden olan Menkes hastali§i (MD) ve Wil-
son hastaligina (WD) neden olmaktadir (20). MD, AT-
P7A geninde olusan mutasyonlarin neden oldugu X'e
bagh resesif bir hastaliktir (21). Mutasyon sonucunda
enterositlerde Cu*? birikimi ve sistemik Cu*? eksikligi
olusmaktadir ve hastaliktan etkilenen bireylerde zeka
geriligi, hiportermi, néronal dejenerasyon, yaygin vas-
killer anomalilier gibi ciddi semptomlar gorilmektedir.
Bu kisiler genellikle erken c¢ocukluk déneminde 6lir
(20,22). WD ise ATP7B geninde farkli mutasyonlar-



la karakterize edilen otozomal resesif bir hastaliktir.
Basta beyin ve karaciger olmak tizere diger dokularda
Cu*? birikimine yol agcmaktadir (23). Bu kisilerde akut
karaciger yetmezligi, nérolojik semptomlar, gozlerde
Kayser-Fleischer halkalarinin olusumu, osteomalazi,
kardiyak aritmi go6zlemlenebilir (23—-27). Ek olarak Al-
zheimer hastali§i, Huntington hastali§i ve ateroskle-
rozda da Cu*? seviyelerinin arttigi bildirilmistir (28—-30).
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Sekil 2
Hucrede Cu*2 seviyesinin, Cu*2 saperonlari tarafindan
kontrol edilmesi. Slperoksit dismutaz (SOD1), sipe-
roksit dismutaz bakir saperonu (CCS), antioksidan
protein 1 (ATOX1), sitokrom ¢ oksidaz bakir saperonu
17 (Cox17), metallotiyonin (MT), ATPaz bakir tasiyici
alfa (ATP7A), ATPaz bakir tasiyici beta (ATP7B), glu-
tatyon (GSH), sitokrom ¢ oksidaz (CcO).

Kuproptoz Mekanizmasi
2022 yilinda Tsvetkov ve ark. tarafindan Science'ta
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yayinlanan bir calismada, bilinen tim hicre 6lim yo-
laklarindan farkh, Cu*2 bagimh bir 6lim mekanizmasi
olan ve “kuproptoz” olarak adlandirilan yeni bir hiic-
re 6lim modu tanimlanmistir. Kuproptoz, hipoksi gibi
farkll kosullar altinda inhibe edilebilen mitokondriyal
solunum, mitokondriyal antioksidanlar, mitokondriyal
fonksiyon inhibitorleri ve lipoik asit (LA) yolu ile yuk-
sek oranda iligkili, bagimsiz bir hiicre 6lim sekli ola-
rak tanimlanmaktadir. Elesklomol (ES) iyonoforu kul-
lanilarak hiicre ici Cu*2 konsantrasyonunun artiriimasi
sonucu, Cu*? iyonlari mitokondride trikarboksilik asit
dongusunin (TCA) lipoillenmis proteinlerine bagla-
narak onlarin agregasyonuna ve mitokondriyal Fe-S
protein kiimelerinin bozunmasina neden olarak hiic-
re 6limunu tetiklemektedir. Ek olarak yazarlar ES-Cu
kullanilarak indiklenen hicre 6luminidn nekroptoz,
apoptoz ve ferroptoz dahil olmak tzere bilinen hiicre
6lim inhibitérlerinin kullaniimasiyla kurtarilamayaca-
gini, yalnizca Cu*? selatlayici tedavisinin Cu*?’nun ne-
den oldugu hiicre 6lumu Gzerinde gugli bir kurtarma
etkisinin oldugunu bildirmistir. Kuproptozun apoptoz-
dan farkli oldugunu dogrulamak icin ES- Cu*? ve bor-
tezomib indiklenen hiicrelerde kaspaz-3 (CASP3) ve
kaspaz-7 (CASP7) aktivasyonunun degerlendiriimesi
sonucu, ES-Cu'nun neden oldugu hiicre éliminde
kaspazlarin aktivasyonuna rastlanmazken, bortezo-
mib uygulamasi doza bagimli bir sekilde kaspaz-3 ve
kaspaz-7'nin aktivasyonunu artirmistir. Ayrica ES-Cu
ile induklenen hucrelerde temel apoptoz faktorlerin-
den Bax ve Bak'in devre disi birakilmasi ES-Cu’nun
6luim potansiyeli Gzerinde bir etki gostermemistir (3).

Tablo 1 Kuproptozta rol alan genler ve islevleri(3)

Gen Tam isim Kuproptozdaki Rolii
+2'" +1'qa ¢ i i
EDX1 Ferredoxin 1 C.l.J nin Cu e indirgenmesi, LA yolunun yukari akis
dizenleyicisidir.
LIAS Lipoik Asit Sentez Lipoilasyon yolunda yer alir, FDX1 tarafindan dizenlenir.
LIPT1 Lipoiltrasferaz 1 DLAT"In lipoilasyonunda yer alir.
DLD Dihidrolipoamid Dehidrojenaz Bildirilmemis
DLAT Dihidrolipoamid S-asetiltransferaz L|p0|IIenm|§ D"L"AT,"bak|r baglh durumda oligomerize
olarak hticre 6limune neden olur.
PDHA1 Piruvat Dehidrojenaz E1 Alt Birim Alfa 1 Bildirilmemis
PDHB Piruvat Dehidrojenaz E1 Alt Birim Beta Bildirilmemis
MTF1 Metal Dizenleyici Transkripsiyon Faktérii 1 | Nakavt durumunda kuproptoz duyarliliyina yol acar.
GSL Glutaminaz Nakavt durumunda kuproptoz duyarliligina yol acar.
CDKN2A | Sikline Bagimh Kinaz inhibitorii 2A Nakavt durumunda kuproptoz duyarliligina yol acar.
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Bu slirecte genom ¢apinda CRISPR taramasi kullani-
larak birka¢ genin kritik rol Gstlendigi bildirilmistir (Tab-
lo 1) (3). Ferredoksin 1 (FDX1) geni, elektron transferi,
redoks katalizi ve biyosentez gibi farkh suregleri yon-
lendiren bir tur protein kofaktdr kodlar (31,32). Diger
yandan FDX1 kuproptozun ana diizenleyicisi olmakla
birlikte lipoilasyonun yukari akisinda da diizenleyici
olarak gorev yapmaktadir. FDX1 Cu*#nin Cu**'e indir-
genmesini saglayarak Fe-S protein kiimelerinin sente-
zinin baskilanmasina ve bu kiimelerin stabilizasyonu-
nun bozulmasi araciligiyla proteotoksik strese neden
olur. Hiicrelerde FDX1'in baskilanmasi protein-lipid
asilasyonunun, mitokondriyal solunumun, Fe-S kiime
proteinlerinin azalmasi ve a-glutarat birikimi ile so-
nuclanmaktadir. Dihidrolipoamid S-asetiltransferaz
(DLAT) geni, piruvat dehidrojenazin (PDH) bir bileseni
olan dihidrolipoil transasetilaz (DLAT) enzimini kodlar.
Cu*?, lipoillenmis DLAT'a baglanarak anormal oligo-
merizasyonuna neden olmaktadir. Bu durum TCA'nin
inhibisyonu ile sonuclanmaktadir (Sekil 3) (3).

Hiicre Digi

Bakir lyonaforu

0 . @ FesSKamesi
Cu*
% .o @
Pt C“i e l F2.5 Kimesi Bozunmasi
{ K:CA \ Kuproptoz
‘ @
\ ) — —»
\ DLAT ' [ ]
\
N s
= i
Mitokondri DLAT Agregasyenu

Hiicre igi

Sekil 3
Kuproptoz mekanizmasinin sematik gosterimi. Fer-
redoxin 1 (FDX1), Dihidrolipoamid S-asetiltransferaz
(DLAT), Lipoik Asit Sentez (LIAS), bakir tasiyici 1
(CTR1), ATPaz bakir tasiyici alfa (ATP7A).

Tsvetkov ve ark. tarafindan yapilan calisma (3),
kuproptoz mekanizmasina dair mekanistik bir goris
saglamakla beraber, bu hiicre 6lim sekline dair bir-
¢ok soruyu yanitsiz birakmaktadir. Bu sorulardan ilki,
hiicrelerde kuproptozun indiklenmesi icin Cu*? kon-
sanstrasyonunun asmasi gereken bir esik degerinin
olup olmadigidir. Diger yandan kuproptoz geciren
hiicrelerde gerceklesen molekiler ve hicresel degi-
sikliklerin yani sira bu hicre 6limine dair karakte-
ristik sirali morfolojik degisikliklerin tanimlanmamis
olmasi, gerceklesen hiicre d8liminin kuproptoz olup
olmadi§i hakkindaki bilginin eksik kalmasina neden
olmaktadir. Cevaplanmasi gereken sorulardan bir
digeri ise kuproptozun hicresel stres durumunda
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mi induklendigi, yoksa stres sinyalleri tarafindan mi
dizenlendigidir. Ek olarak kuproprozda merkezi bir
rol oynadidi disiinilen FDX1 ve DLAT proteinleri-
nin islevleri hakkinda yeterince bilgi mevcut degildir.
FDXZ2'in LA yolunun yukari akis dizenleyicisi oldugu
dusunulmekle beraber, fonksiyonunun sadece LIAS
tarafindan mi diizenledigi veya diger proteinlerle et-
kilesim icinde olup-olmadigi yeterince acik dedgildir.
DLAT oligomerlerinin ise Cu bagimh sinyal kaskadla-
rini nasil indikledigi ve kuproptoz ile arasinda dogru-
dan bir baglantinin bulunup-bulunmadigi belirsizligini
korumaktadir (3). Son olarak normal hiicreler tzerine
kuproptozun baskilanabildigi bir mekanizma agiklan-
mamistir. Tim bu sorular ele alindijinda hiicresel ve
sistemik diizeylerde kuproptozun altinda yatan meka-
nizmalarin belirlenmesi amaciyla daha ¢ok ¢alismaya
ihtiya¢ duyuldugu agiktir.

Kuproptoz ve Kanser iliskisi

Bakir ve Kanser Sinyal Yolaklari

Kanser hiicreleri, normal hicrelerden daha yiksek
seviyelerde Cu*?ya ihtiya¢ duymaktadir. Bu baglam-
da yapilan birgok calisma kanser hastalarindan elde
edilen serum ve timorlerde Cu seviyelerinin yiuksek
oldugunu bildirmistir (33). Cu*2-baglayici proteinler
ve Cu*? tarafindan aktive edilmis farkl sinyal yolakla-
ri timdor olusumu, proliferasyonu ve anjiyogenezinde
rol oynamaktadir (15,34,35).

Cu*?, ligand baglanmasi olmadan reseptér tirozin ki-
nazi (RTK) aktive edebilmektedir. RTK'Iin aktivasyo-
nu hicre digi diizenlenmis protein kinazlarin (ERK)
ve agamaglobulinemi tirozin kinazin (ATK) fosfori-
lasyonuna neden olarak hiicre gogtine ve proliferas-
yonuna yol agmaktadir [34]. Ek olarak kanser hiic-
relerinin proliferasyonu fosfoinositid 3-kinaz (PI3K)
ve piruvat dehidrogenaz kinaz 1'in (PDK1) de Cu*?
tarafindan aktiflestiriimesi ile tetiklenmektedir. PI3K
ve PDKY'in etkinlesmesi protein kinaz B’nin (AKT)
aktivasyonu ile sonuclanmaktadir (36,37). AKT asagi
akisinda bulunan proteinlerin aktivasyonu ile tumor
biyumesi tesvik edilmektedir (38). Tumor blyime-
sinin regllasyonu Cu*?nun direkt olarak mitojenle
aktive olan protein kinaz 1'e (MEK1) baglanmasi ile
de diizenlenmektedir. Cu baglanmasi ile MEK1 doza
bagimli bir sekilde hiicre disi sinyalle diizenlenen ki-
naz 1/2'nin (ERK1/2) fosforilasyonuna neden olmak-
ta ve asag akista c-Jun N-terminal kinaz (JNK)'nin
aktivasyonunu saglamaktadir (39,40). PI3K/AKT sin-
yalinin aktivasyonunun timor blyumesi Uzerine etki-
lerinin yani sira memeli rapamisin hedefinin (nTOR)
asag! akis kinazlari olan Unc-51 benzeri kinaz 1 ve
2'nin (ULK1 ve ULK2) etkinlesmesi ile otofajiyi des-
tekledigi bilinmektedir (41). Yakin tarihli bir ¢calisma,



Cu*?nun ULK1 ve ULK2 ile etkilesiminin otofajiyi ar-
tirdigini gostermistir (42). Timorler hipoksi ve besin
yoklugu gibi farkl streslere maruz kaldigi durumlarda
otofaji stres toleransini artirarak ve besin saglayarak
hiicrenin hayatta kalmasina yardimci olur (43).

Son olarak malign timdrlerin gelisiminde timor bas-
kilayici bir sinyal yolu olarak kabul edilen Notch yo-
lagi, Cu*? tarafindan diizenlenmektedir. Ligand Jag-
gedl’'e Cu*? iyonlarinin dogrudan baglamasi timor
hiicre gocini desteklemektedir (44).

Kanser hiicresi proliferasyonu, goct ve otofajik etki-
lerinin yani sira Cu*? iyonlari ¢esitli yollarla pro-an-
jiyogenik yaniti da indukleyebilmektedir. Cu*?’nun
bu 6zelligi ilk olarak Cu tuzlari ve timorlerden elde
edilen Cu'nun endotel hicre gdcini indikledigini
belirleyen McAuslan ve Reilley (1980) tarafindan bil-
dirilmistir (45). Cu*? iyonlari hipoksi ile induklenebilir
faktor 1'in (HIF-1) stabilizasyonu yoluyla pro-aniji-
yogenik genlerin ifadesini arttirir (35). Ek olarak Cu*?,
vaskuler endotelyal biyime faktori (VEGF), timor
nekroz faktoru alfa (TNF-a), temel fibroblast biyime
faktort (bFGF) ve anjiyogenin gibi temel anjiyogenik
faktorleri aktive etmektedir (46—48). ATOX1, Cu*?ya
bagimh bir transkripsiyon faktérii olmakla birlikte
trombosit kaynakh blyume faktéri (PDGF) sinyali-
nin dizenlenmesi araciligi ile malign anjiyogenezi ve
vaskiler yeniden sekillenmeyi dizenleyebilmektedir
(15,49).

Sonug olarak Cu*2, kanser hucrelerinde farkli sinyal
yolaklarini dogrudan veya dolayli olarak etkileyerek
tumar gelisimi, proliferasyonu ve anjiyogenezi lizeri-
ne kritik 6neme sahip bir elementtir (39,40,45).

Kuproptoz ile iligkili Genler ve Kanser

Cu*?nun kanser sinyal yolaklar1 tzerine etkileri goz
online alindiginda, kuproptoz mekanizmasinin kan-
serde 6nemli bir roli oldugu dusunlebilir. Tsvetkov
ve ark. tarafindan kuproptozla iliskili genleri tanimla-
masinin ardindan bir¢ok arastirma grubu bu genlerin
farkll kanser tirlerindeki gorevlerine odaklanmistir.

Cesitli arastirma gruplar tarafindan ydratilen calis-
malar, kuproptoz mekanizmasinin énemli bir yukari
akis duzenleyicisi olan FDX2'in rolinin timér cesi-
dine gore farklilk gosterdigini bildirmistir. FDX1 ifade
seviyeleri, akciger adenokarsinomu ve hepatoseliler
karsinomada asag! regiile edilirken; kadin genital tu-
mdrleri ve glioblastomada yukari regtle edilmektedir
(50). Ek olarak meme kanseri, adrenokortikal karsi-
nom, bas ve boyun skuamdz hicreli karsinomu dahil
olmak farkl kanserlerde FDX1, farkli prognoz deger-
leri ile iliskilendirilmektedir (50,51).
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FDX1'e benzer sekilde, lipoilasyonda kritik éneme
sahip LIAS’a ait ifade seviyeleri de kanser tlriine
gore farkhlik gdstermektedir. Kolanjiokarsinom, kara-
ciger hepatoseliler ve akciger skuamoz hiicreli karsi-
nomunda LIAS ifadesi yukari dogru diizenlenmekte-
dir. Meme invaziv karsinom, prostat, rektum ve kolon
adenokarsiomu, bébrek renal papiller hicreli karsi-
nom gibi bircok timor de ise LIAS ifadesi asag yon-
de diizenlenmektedir. Degisen LIAS ifade seviyeleri,
farkli prognozla korelasyon gostermektedir. Akciger
kanserinde artan LIAS seviyesi kotl prognozla ilis-
kilidir fakat yumurtalik kanserinde daha iyi bir prog-
nozla iliskilendirilmistir (52). Piruvat dehidrojenaz
enziminin (PDH) alt tnitelerinden biri olan PDHAL'in
ifade seviyeleri LIAS’a benzer sekilde akciger, mide
adenokarsinomu, kolanjiyokarsinom, ve uterin korpu-
se endometriyal karsinomu timér dokularinda yukari
yonde regile edilirken meme invaziv karsinomu, gli-
oblastoma multiforme, berrak renal hiicreli karsino-
ma, bobrek renal papiller hiicreli karsinom, ve tiroid
karsinomunda ise dusuk ifadeye sahiptir (53,54). Di-
ger bir PDH alt birimi olan PDHB’nin distk ifadesi
ise g0z ici bir malignite olan uveal melanomda tespit
edilmis ve kisa progresyonsuz sag kalimla iliskilendi-
rilmistir (55).

Kuproptoz mekanizmasinda DLAT lipoilasyonunda
rol alan LIPT1 ifadesi Gzerine yapilan bir calisma deri
kutan6z melanomda yukari regile edildigini ve olum-
lu prognozla iligkilendirilebilecegini bildirmistir (53).
Diger bir calisma ise LIPT1 ifadesinin utein korpus
endometriyal karsinomda, normal dokulara kiyasla
asagl yonde diuzenlendigini ve kot prognozla iliskili
oldugu 6ne surilmastir (54). Kuproptozla iliskili ol-
dug@u bildirilen DLD ve oligomerizasyonu kuproptoz
hiicre 6limindn nedenlerinden biri oldugu bilinen
DLAT'In akciger adenokarsinomunda yiksek ifade-
si zayIf sag kalimla iliskilendiriimekle birlikte yiiksek
riskli hastalarda daha fazla timér mutasyon yiku ve
daha az immin hicre infiltrasyonu bildirilmistir (55).
WHOZ2/3 gliomalar tzerine yapilan bir calismada ise
artan DLD ifadesi yiiksek riskle iligkilendirilmis ve ak-
ciger adenokarsinomundan elde edilen sonuclarin
aksine hem WHO2/3 glioma hem de kolorektal kan-
serde DLAT'In koruyucu faktor oldugu tespit edilmis-
tir (56,57).

GSL, MTF1 ve CDKN2 kuproptozla iliskili oldugu gos-
terilen diger genlerdir (3). Akciger adenokarsinomu
ornekleri tizerinden yapilan bir calismada CDKN2'nin
yuksek ifadesi zayif sag kalimla iliskilendirilmis ve en
fazla mutasyon saptanan gen oldu bildirilmistir. Ayni
calismada MTF1'in de yuksek ifadesi saptanmis ve
daha uzun sag kalimla iligkilendirilmistir (58). Hepa-
toseliler karsinomada ise GSL, CDKN2A ve MTF1'in
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artan ifadesi, kot sag kalimla koreledir ve immin
hiicre filtrasyonunun azalmasi ile immuinosupresif
mikro c¢evre ile iligkilidir (61).

Kuproptoz ile iliskili genler ve kanser Uzerine yapi-
lan arastirmalar yaygin kanser tiirlerini kapsamakta,
kanser ve kuproptoz arasindaki iliskiyi dolayl olarak
gostermektedir. Bu genlerin, kuproptoz ve tumorler
arasinda dogrudan bir rolt olup olmadiginin anlasi-
labilmesi icin ileri biyolojik kanit ve deneysel dogrula-
malara ihtiya¢ duyulmaktadir.

Sonug

Hicre icinde bakir iyonoforlar araciligiyla Cu kon-
santrasyonunun artmasi, mitokondriyal trikarboksilik
asit (TCA) dongusunde lipoillenmis DLAT proteinleri-
nin agregasyonuna neden olmakla birlikte mitokond-
ride bulunan Fe-S kiimelerinin bozunmasi yoluyla bi-
linen diger hiicre 6lim yollarindan farkli ve kuproptoz
olarak adlandirilan bir hiicre 6lim yolunu tetiklemek-
tedir (3). Mitokondriyal solunum ve LA yolu ile iliskili
oldugu tanimlanmis olmakla birlikte kuproptoz meka-
nizmasinin aydinlatiimasi icin daha ileri calismalara
gereksinim vardir.

Cu bagiml hiicre 6lum sekli olan kuproptozun tanim-
lanmasi ve iliskili genlerin belirlenmesinin ardindan
¢ok sayida arastirmaci bu genler ve kanser arasin-
daki baglantiyr aciga ¢ikarmayi amaclamistir. Yapilan
bircok calisma tiimorlerin gesitli 6zellikleri tizerinden
kuproptoz ile iliskili genlerin rollerini analiz etmis olsa
da deneysel dogrulamaya ihtiya¢ duyuldugu agiktir.
Ozetle, kuproptozun meydana geldigi 6zgiil mekaniz-
ma ve kuproptoz-kanser arasindaki iliskinin daha faz-
la arastiriimasi gerekmektedir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Tum veriler makalede mevcuttur.
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