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Sileyman Demirel Universitesi Tip Fakiiltesi Dergisi Yazim Kurallari

Hakkinda

SDU Tip Fakiiltesi Dergisi (SDU Tip Fak Derg) Siileyman Demirel
Universitesi Tip Fakiiltesi'nin yayin organidir. Dergi; yilda dort say!
olarak Mart, Haziran, Eylil 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, editdre
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 gonderilen ve dergide yayinlanan
makalelerden highir Ucret talep edilmemektedir. Dergide yayinla-
nan makaleler igin yazarlara veya tguncu kisilere telif Gcreti 6den-
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 sureli 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 varligidir. Dergide
yayinlanmak uzere gonderilen yazilar, daha 6nce baska bir yerde
yayinlanmamis ve yayinlanmak uzere gonderilmemis olmaldir. 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 Aragtirmalar
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 ¢ikarabilecek 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 acik 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 ¢ézmek
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 tzere baska kaynaklardan ali-
nan icerigi kullanan yazarlarin telif hakki sahibinden izin almalar
gerekir. Bu husustaki hukuki, mali ve cezai sorumluluk yazarlara
aittir. SDU Tip Fakiiltesi Dergisinde yayinlanan yazilarda belirtilen
ifadeler veya gorusler yazarlara aittir. Editorler, editdrler kurulu ve
yayincl, bu yazilar i¢cin 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 gonderilen yazilar
degerlendirilmez. Dergiye génderilen yazilar, dncelikle 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 hazirlanmahdir, bélumlendirilmis turkce
ve ingilizce 6z ile tirkge ve ingilizce bashklari 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 goére, Bknz: Sablon)

Ana Belgenin Yayina Hazirligi

Yazilar bilgisayar ile cift aralikli olarak 12 punto buyukligiinde ve
Times New Roman karakteri ile yazilmalidir. Her sayfanin butin
kenarlarinda 2.5 cm bosluk birakilmalidir. zgiin 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 disindaki Ulkelerden
yazi gonderen ve Tiirkge bilmeyen yazarlar icin Baslk, Oz, Anahtar
Kelimeler ve yaziyla ilgili diger bazi temel boliimlerin Tirkge olarak
gonderilmesi zorunlu degildir. Makalede kullanilan tim kisaltmalar,
ilk kullanimda tanimlanmalhdir. Kisaltma, tanimi ardindan parantez
icinde verilmelidir. Ana metinde bir ilag, Uriin, donanim veya yazilim
programindan bahsedildiginde, Griintin adi, GrGnin dreticisi, Uretim
sehri ve Ureten sirketin Ulkesi de dahil olmak Uzere Uriin 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;

« Baslik (hem Tirkge hem ingilizce)

« Oz (hem Turkge hem ingilizce)

« Anahtar Kelimeler (hem Turkge hem ingilizce)
* Giris

» Gereg ve yontemler

* Bulgular

e 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 (nem 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 (nem 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 (nem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar kelimeler (hem Tiirkge hem ingilizce)
« Editére 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 aracih-
giyla ayr dosyalar (JPEG formatinda) halinde sunulmalidir.

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

giyla ayri ayri sunulmalidir.

» Sekil alt birimlerini belirtmek icin gorintiler Arabik rakamlarla
(1,2,3...) numaralandiriimahdir.

» Gonderilen her bir seklin en disuk ¢ézinirligu 300 DPI olmalidir.

« Sekiller, basil hali rahatga okunacak sekilde yiiksek ¢ozunrliikte
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 alinmaldir.

* Tablolar Microsoft Word dosyasi 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 yazilmalidir. 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 Uzmanlk Tezi. Is-
parta: Siilleyman Demirel Universitesi. 2016.

Geri Cekme veya Reddetme

Yaziyr Geri Cekme: Gonderilen yazinin degerlendirme sirecinde
gecikme olmasi vb. gibi gerekcelerle yaziy 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
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SULEYMAN DEMIREL UNiVEBSiTESi
HASTANESINDE COVID-19 YONETIMI:

BiR PANDEMININ IKINCI YIL KRONOLOJISi

COVID-19 MANAGEMENT IN SULEYMAN DEMIREL UNIVERSITY HOSPITAL:
THE SECOND YEAR CHRONOLOGY OF A PANDEMIC

Rasih YAZKAN!, Nihat SENGEZE?, ismail ZiIHNi2, Mehmet ERDOGAN?, isa SOZEN?, Nilgiin SENOL?

! Slileyman Demirel Qniversitesi Hastanesi Baghekimi, Isparta, TURKIYE o
2Sileyman Demirel Universitesi Hastanesi Bashekim Yardimcisi, Isparta, TURKIYE

Cite this article as: Yazkan R, $engeze N, Zihni i, Erdogan M, Sézen i, Senol N. Stileyman Demirel Universitesi Hastanesinde
COVID-19 Yonetimi: Bir Pandeminin Ikinci Yil Kronolojisi. Med J SDU 2022; 29(2): 149-151.

Oz

Pandemi heniz bitmis degildir, pandeminin ikinci yih
Ozellikle delta ve omicron varyantlarinin, 6zellikle ikin-
ci yarisi da normallesme kararlarinin etkisi altinda
gecti. Toplumsal uyumun bu siregteki tartismasiz tek
dogru oldugu gercegdi hem Turkiye hem de Diinya igin
degismedi.

Anahtar Kelimeler: Covid-19, Yonetim, Hastane

“Dunya, 2020 yilinda ‘Pandemi’ ifadesinin tim anla-
mi ve gercekligi ile yuzlesti ve pandemi ile micade-
lenin ancak toplumsal uyum ile saglanabilecegi ger-
¢cegi bu sirecin degismez tek dogrusu oldu” ifadeleri
ile basladigimiz, Covid-19'un disundirduiklerinden,
Covid-19 pandemi sirecinde hastanemizde yapilan
yonetsel ve fiziksel degisikliklerden, Covid-19 pan-
demi surecinin hastanemizdeki ydnetim kronoloji-
sinden bahsettigimiz ve tim insanlia pandeminin
olmadigi bir Diinya diliyoruz temennisi ile bitirdigimiz

Abstract

The pandemic is not finish yet. The second year of
the pandemic passed under the influence of especially
delta and omicron variants, and especially the second
half of passed the normalization decisions. The fact
that compliance of the society to the rules is the only
undisputed truth in this process both for Tlrkiye and
the world.

Keywords: Covid-19, Management, Hospital

‘Suleyman Demirel Universitesi hastanesinde Co-
vid-19 ydnetimi: bir pandeminin birinci yil kronolojisi’
baslikli calismamizin ardindan (1) bir yil daha gec-
ti ve pandeminin 11 Mart 2022 tarihi itibariyle ikinci
yilini da tamamlamis bulunmaktayiz. Bu makalenin
amaci pandeminin ikinci yil kronolojisini sizlerle pay-
lasmaktir ancak pandeminin bitinliginin anlasil-
masi acisindan oncelikle birinci yil kronolojisinden
bahsetmis oldugumuz makalemizi (1) okumaniz fay-
dali olacaktir.
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Suleyman Demirel Universitesi Hastanesi siireci yine
olmasi gerektigi gibi bu donemde de c¢ok dinamik ve
dikkatli bir sekilde takip etti. Hastanemizin verilerini,
pandemi hastalari ile diger hastaliklardan dolayi bas-
vuran hastalar arasindaki dengeyi, Isparta ili ve Tur-
kiye'deki pandemi vaka sayis! ve asilanma oranlarini
yakindan takip ederek hastane igerisinde pandemi
hastalarinin hizmetine yonelik alanlarin planlamalari
dinamik bir sekilde gerceklestirildi.

Covid-19 Pandemi siirecinin Tiirkiye’de alinan ka-
rarlarin etkisi altinda hastanemizdeki ikinci yil y6-
netim kronolojisi asagida siralanmistir;

11 Mart 2021: Pandeminin ikinci yilina 11 Mart 2021
tarihi itibariyle girildi. Henliz pandemi butiin gercekligi
ile hayatimizdadir. Ozellikle ingiltere, Brezilya ve G-
ney Afrika varyantlari gindemde yer almaktadir.

15 Mart 2021: Sayin Cumhurbaskanimiz Recep Tay-
yip Erdogan tarafindan kabine toplantisi ardindan
daha 6nce aciklanan illere gore risk haritasi uygula-
masini bir sture daha surdirme ve gelismeleri yakin
takip etme karari alindigr aciklandi.

26 Mart 2021: Isparta il Saglik Midurligi'nde genel
durum degerlendirme toplantisi yapildi.

29 Mart 2021: Sayin Cumhurbaskanimiz Recep Tay-
yip Erdogan tarafindan kabine toplantisi ardindan
“yeni 6nlemler” aciklandi.

05 Nisan 2021: TUm personelimize maske, mesafe
ve temizlik kurallarina uymalari ile ilgili bilgilendirme
ve hatirlatma mesaji gonderildi.

13 Nisan 2021: Sayin Cumhurbaskanimiz Recep
Tayyip Erdogan tarafindan kabine toplantisi ardin-
dan “kismi kapanma uygulamasi” baslatildigi acik-
landi.

14 Nisan 2021: On yedinci Hastane Pandemi Kurulu
toplantisi yapildi.

26 Nisan 2021: 29 Nisan 2021 Persembe gunu
saat 19.00'dan 17 Mayis 2021 Pazartesi guni
saat 05.00'e kadar surecek olan “tam kapanma” do-
nemi ilan edildi.

28 Nisan 2021: T.C. Saglk Bakani Sayin Dr. Fah-
rettin Koca tarafindan "istanbul'da 5 vatandasimizda
Hindistan varyanti (Delta) gozlendi. Bu varyant ilk
kez goruldu ve vakalar izolasyon altinda takip edili-
yor" acgiklamasi yapildi.
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29 Nisan 2021: 29 Nisan 2021 Persembe gunu
saat 19.00'dan 17 Mayis 2021 Pazartesi guni
saat 05.00'e kadar slrecek olan “tam kapanma” uy-
gulamasi basladi.

17 Mayis 2021: Tam kapanmanin ardindan “Kismi
kapanma” uygulamasina devam edildi.

01 Haziran 2021: Sayin Cumhurbaskanimiz Recep
Tayyip Erdogan tarafindan kabine toplantisi ardin-
dan “kademeli normallesme” ve “yeni normal” dénemi
aciklandi.

09 Haziran 2021: On sekizinci Hastane Pandemi Ku-
rulu toplantisi yapildi.

01 Temmuz 2021: T.C. icisleri Bakanhg tarafindan 1
Temmuz normallesme genelgesi yayinlandi.

01 Temmuz 2021: Saghk personellerine yonelik 3.
doz asilama islemleri basladi.

04 Temmuz 2021: T.C. Saghk Bakanligi Covid-19
Bilgilendirme Platformu’nda tablo bilgilendirmesinde
degisiklige gidildi ve tablodan “toplam” ifadesi ile be-
lirtilen parametreler (toplam vaka, toplam vefat vb.)
cikartildi.

20 Agustos 2021: On dokuzuncu Hastane Pandemi
Kurulu toplantisi yapildi.

06 Eylil 2021: Tam zamanli yiiz yize egitime bas-
land1.

02 Kasim 2021: Yirminci Hastane Pandemi Kurulu
toplantisi yapildi.

24 Kasim 2021: Giiney Afrika’dan Diinya Saglk Or-
gltld’'ne ilk omicron varyanti rapor edildi.

11 Aralik 2021: Turkiye’'de ilk omicron varyanti vakasi
ilan edildi.

31 Aralik 2021: 2 doz Sinovac, 2 doz BioNTech asisi
yaptiranlar igin besinci doz asI uygulamasi basladi.

01 Subat 2022: Turkiye'de pandeminin basindan bu
yana vaka sayisl ilk kez 100.000 sinirinin Gizerine ¢ikti.

04 Subat 2022: Turkiye’de pandeminin basindan bu
yana bir ginde 111.157 vaka ile en ylksek vaka sayi-
sinin tespit edildigi giin oldu.

02 Mart 2022: Saghk Bakani Sayin Dr. Fahrettin Koca
ve Bilim Kurulu Uyelerinin toplantisi sonrasi salginin



dususe gectigi realitesine dayanarak, hayatimizin ihti-
yac duydugu psikolojik rehabilitasyon da amaglanarak
alindigi belirtilen kararlar aciklandi. Bu kararlar; acik
havada maske kullanma zorunlulugunun kaldiriima-
sI, kapal ortamlarda havalandirma yeterliyse mesafe
kuralina uyum gosteriliyorsa maske sartinin kaldiril-
masi, HES (Hayat Eve Sigar) kodu uygulamasinin
kaldiriimasi, hastalik stiphesi olmayan kisilerden test
istenmemesi, okullarda 2 vaka ¢ikmasi halinde sinifin
kapatiimasi seklindeki uygulamanin kaldiriimasi.

11 Mart 2022: itibariyle Diinya Saglik Orgiiti’'niin Co-
vid-19'u pandemi olarak ilaninin ve T.C. Saglik Ba-
kanligi'nin Turkiye'de ilk vaka tespit edildigini ilaninin
Uzerinden 2 yil ge¢cmis oldu.

11 Mart 2022: Bugulin 25.401 vaka tespit edildi.

11 Mart 2022: tarihi itibariyle Diinya Saglik Orgiiti’niin
resmi web sayfasinda Dinya genelinde dogrulanmis
toplam 452 milyondan fazla vaka ve 6 milyondan fazla
olum bildirildi (2).

11 Mart 2022: Bu makale, pandeminin ikinci yilinin
hastanemizdeki yénetim sirecini kapsamaktadir. Bir
yil boyunca o6zellikle T.C. Cumhurbaskanhigi, T.C.
Saglik Bakanhgi, T.C. icisleri Bakanligi, T.C. Mil-
li Egitim Bakanhigi ve Isparta il Hifzissihha Kurullari
tarafindan ¢ok sayida genelge ve talimatlar yayinlan-
di. Bu genelgeler icerisinde hastanemizi ilgilendiren
uygulamalar oldu, bu genelgeler ve talimatlar buttin
personellerimiz ile ¢ok hizli bir sekilde paylasildi ve
hastane yonetimi olarak uygulanmasi gerekenler va-
kit kaybetmeden hayata gecirildi.

11 Mart 2022: Artik pandeminin Oc¢lncu yihna 11
Mart 2022 tarihi itibariyle girmis bulunuyoruz. Heniiz
pandemi bitun gercekligi ile hayatimizdadir, 6zellik-
le omicron varyanti tim diinyada etkisini géstermeye
devam etmektedir.

Bu sire¢ dogrularin yanhslarin sirekli tartisildigi cok
dinamik bir surecti, yukarida bahsedilen kronoloji ice-
risinde kurum disiplinini, dinamizmini ve bilimselligini
pandeminin ikinci yilinda da 4 kez diizenledigimiz ve
14 farkh karar alarak uygulamaya gecirdigimiz Has-
tane Pandemi Kurulu toplantilari ile surdirdik. Bu
toplantilar gunlik, haftalik ve aylik gelismelerin, Su-
leyman Demirel Universitesi Hastanesi, Isparta ve
Turkiye dinamiklerinin, bilimsel ve toplumsal verilerin
btin yonleri ile degerlendirilerek cok yakindan takip
edildigi ve kararlarin alindigi toplantilardi.

Pandemi heniliz bitmis degildir, pandeminin ikinci yih
Ozellikle delta ve omicron varyantlarinin, yeni dnlem-
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lerin, kismi kapanma, tam kapanma, normallesme
kararlarinin ve asilama uygulamalarinin yayginlasti-
rilmasina yonelik calismalarin etkisi altinda gecmistir,
Dinya Saghk Orgutiniin 11 Mart 2021 ve 11 Mart
2022 toplam vaka ve toplam 6lum sayilari karsilasti-
rilir ise pandeminin ikinci yilinda birinci yilina kiyasla
¢ok daha fazla vaka ve 6lum sayisina ulasildigi go-
rilmektedir (2). Bu donemde biitiin insanlik pandemi
ile yasamaya daha da alisti, siire¢ toplumun olagan
yasama istegi, tedbirleri reddedis ve unutmaya ytne-
lik yaklasimi, kurallara ve yeni yasam bicimine uyu-
munun ve uyumsuzlugunun oldugu, pandeminin bir
an 6nce son bulmasi ve olagan hayata geri dénme
beklentisinin daha da artti§1 bir stire¢ oldu. Ancak de-
gismeyen tek gercek toplumsal uyumun bu surecteki
tartismasiz tek dogru oldugu gercegiydi, bu gercek
hem Turkiye hem de Dinya icin degismedi, bu sure-
cin son bulmasit i¢in 6nlemlere toplumsal olarak azami
Olgude dikkat edilmesi, 6zen gdsterilmesi ve asilama
oraninin arttiriimasi gerekmektedir.

Son s6z; pandeminin ikinci yili, asilamanin yayginlas-
tirnlma ¢abasinin en énemli hedef oldugu, icerisinde
tam kapanmayi da tedbirleri hafiflettigimiz kararlari da
yasadigimiz bir donemdi. Ancak pandeminin birinci
yilinin sonunda yer alan temennimiz guncelligini ko-
rudu, Ucuncu yil icerisinde pandeminin son bulmasini
temenni ederek tim insanhiga pandeminin olmadigi
bir Dunya diliyoruz.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Finansman

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

Defansif tip uygulamalari kavrami, klinik karar sireg-
lerinde oncelikle hekimlerin olasi hukuki islemlerden
korunmayl amaclamasi olarak tanimlanmaktadir.
GlUnumuzde gelinen noktada saglik uygulamalarini
konu edinen yasal sureclerin artmasi hekimlerin Kli-
nik uygulamalarinda defansif tip uygulamalarini daha
sik kullanmalarina neden olmaktadir. Bu ¢alismanin
amaci agiz, dis ve ¢ene cerrahlari ve arastirma gorev-
lilerinin defansif dis hekimligi tutumlarini ve bu tutum-
lari etkileyen faktorleri arastirmaktir.

Gerec ve Yontem

Ocak-Subat 2021 tarihleri arasinda ¢esitli kurumlarda
gorev yapan 146 agiz, dis ve ¢ene cerrahisi (ADCC)
uzmanli/arastirma gorevlisine ¢evrimici anket formu
ulastirildi, anket formunu eksiksiz dolduran ve galis-
maya dahil edilme kriterlerini karsilayan 63 dis hekimi
(%43,1) calismaya dahil edildi. Katilimcilarin yasi, cin-
siyeti, faaliyet gosterdikleri kurum veya 6zel kurulus,
hekim-hasta iliskisinde gegirdikleri stre, malpraktis
davasi ge¢misi, onumuzdeki 10 yil igcinde malpraktis
davasiyla karsilasip karsilasmayacaklarina iliskin di-
stuinceleri ve defansif dis hekimligi konusundaki bilgi
dizeyleri sorgulandi. Calismaya dabhil edilme kriterleri

ADCC alaninda en az 1 yil hizmet vermis olmak ve
halen bu alanda hasta-hekim iliskisi igerisinde olmak
olarak belirlendi.

Bulgular

Calismaya katilan hekimlerin %47,6'sinin ¢cok yiiksek
dizeyde, %41,3'Unln yiksek dizeyde ve %11,1'inin
orta dizeyde defansif dis hekimligi uyguladiklari sap-
tanmis olup, ortalama defansif dis hekimligi skoru
46,25 + 7,42 olarak bulunmustur. Ortalama defansif
dis hekimligi skorlarinin ¢alisilan kurum, dava ge¢cmisi
ve gelecek 10 yildaki dava beklentisine bagl olarak
degisim gosterdigi saptanmistir. (p<0,05)

Sonug

ADCC uzmanlar ve arastirma gorevlilerinin yaygin
sekilde defansif dis hekimligi uyguladi§i sonucuna
ulasiimistir. Ote yandan ¢alismamizda ADCC uzman-
larinin ve arastirma gorevlilerinin defansif dis hekim-
ligi kavrami hakkinda yeterli bilgiye sahip olmadigi
tespit edilmis olup, mezuniyet 6ncesi mifredatta de-
fansif dis hekimligi kavramina yer verilmesinin faydall
olacagini dusinmekteyiz.

Anahtar Kelimeler: Agiz,Dis ve Cene Cerrahisi, De-
fansif Dis Hekimligi, Saghk Hukuku
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Abstract

Objective

The concept of defensive medicine practices can
be described as the physicians primarily aiming to
protect themselves from possible legal actions in
clinical decision processes. At the point reached
today, the increase in legal processes dealing with
health practices causes physicians to use defensive
medical practices more frequently in their clinical
practice. The aim of this study is to investigate the
defensive dentistry attitudes of oral and maxillofacial
surgeons (OMFS) and research assistants and the
factors affecting these attitudes.

Materials and Methods

146 OMFS specialists/research assistants working
in various institutions were contacted between
January-February 2021, and 63 dentists (43.1%),
who responded by filling out the survey and met
the inclusion criteria, were included in the study.
The participants' age, gender, institution or private
establishment where they operate, time spent
in the physician-patient relationship, history of
malpractice lawsuits, thoughts on whether they
will face malpractice lawsuits in the next 10 years,
and their level of knowledge on defensive dentistry

Introduction

The concept of defensive medicine practices can
be described as the physicians primarily aiming
to protect themselves from possible legal actions
in clinical decision processes (1). This concept is
essentially divided into two as positive and negative
defensive medicine practices (2). Positive defensive
medicine practices are defined as requiring
additional examination, imaging, or consultation
from patients solely for the purpose of protection
from legal processes, without seeking medical
benefit, while negative defensive medicine practices
are defined as physicians refraining from applying
treatment procedures with high complication rates
and avoiding treatment of patients with complicated
problems (3).

At the point reached today, beside the increase in the
number of health law cases, especially in developed
countries, the number of studies carried out in this
field is expanding at an increasing pace (4,5). On the
other hand, the increase in legal processes dealing
with health practices causes physicians to use
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were recorded. Inclusion criteria for the study were
determined as having served at least 1 year in the
field of OMFS and still being in a patient-physician
relationship in this field.

Results

It was concluded that 47.6% of the physicians
participating in the study applied defensive dentistry
at a very high level, 41.3% at a high level, and
11.1% at a moderate level, while the mean defensive
dentistry score was found as 46.25 £7.42. It has been
determined that the mean defensive dentistry scores
vary depending on the institution, litigation history and
the anticipation of litigation in the next 10 years.

Conclusion

OMFS specialists and research assistants commonly
practice defensive dentistry. On the other hand, it has
been determined that OMFS specialists and research
assistants do not have sufficient knowledge about
the concept of defensive dentistry, therefore we think
that including training on the concept of defensive
dentistry in graduate or post-graduate programs
would be beneficial.

Keywords: Oral and Maxillofacial Surgery, Defensive
Dentistry, Health Law

defensive medical practices more frequently in their
clinical practice, consequently leading to an inevitable
increase in medical expenses (6,7). While the
estimated cost of malpractice lawsuits filed against
physicians in the USA in 2002 was reported to be
about 6.3 billion dollars, defensive medical practices
were estimated to cause a burden of 60 to 108 billion
dollars to the health system (4).

As expected, surgical branches frequently face
such cases. The retrospective study of Jena et al.
conducted between 1991 and 2005, including 40,916
physicians working in 25 different specialties, reported
that the rate of facing legal proceedings in a year was
19.1% for physicians providing services in the branch
of neurosurgery, followed by cardiovascular surgery
with 18.9% and general surgery with 15.3% (5).

Malpractice cases in the field of dentistry make up
approximately 7-8% of medical malpractice cases
(8). Dentistry practices are in the low-medium risk
group in terms of malpractice and legal processes
(9). Dentistry practices are legally treated under the
title of medical practices in our country, just as well as



the whole world, so the concept of defensive dentistry
is seen as a sub-title of the concept of defensive
medicine practices (10).

Oral and maxillofacial surgery (OMFS) practices need
to be performed with utmost care and attention, as
they are the most invasive operations of dentistry and
the mistake that may occur is usually irreversible.
Compared to general dentistry practices and other
branches, OMFS can be considered as the riskiest
branch in terms of complications, malpractice, and
permanent tissue damage. In the study carried out
by Perea-Perez et al. in Spain between 2000-2010,
4149 claims that led to legal processes were reviewed
and 415 claims that met the inclusion criteria were
examined. 40% of these claims were classified as
complications, 40% as malpractice, and the remaining
20% as accidents, and the distribution by branches
revealed that 50.3% (n: 209) was OMFS practices
(problems related to local anesthesia, implantology
and oral surgery) followed by endodontics with
20.76%, and prosthetic dental treatment with 12.53%
(11).

According to the 27648 numbered “Communiqué
on the procedures and principles regarding the
institutional contribution in the compulsory liability
insurance for medical malpractice” published by the
Ministry of Health of the Republic of Turkey on July
21, 2010, in the Official Gazette, general dentistry
practices are in the 2nd level risk group, oral and
dentoalveolar surgery practices are in the 3rd level,
and maxillofacial surgery operations are in the 4th
levelrisk group (12). For this reason, the branch of Oral
and Maxillofacial Surgery can be evaluated to be in
the medium-high risk group since it performs the most
invasive operations of dentistry, including maxillofacial
surgical operations. Reviewing the previous studies
on this subject revealed that general dentistry
and specialties were examined, but there were no
accessible studies considering oral and maxillofacial
surgeons. This study aims to determine the defensive
dentistry attitudes of oral and maxillofacial surgeons
and research assistants who perform the riskiest
operations in terms of complications and malpractice
among dentistry practices and to reveal which factors
are affected by these attitudes.

Materials and Methods

In our study, a 5-point Likert-type survey prepared
by Baser et al. (10), whose validity-reliability tests
were carried out, consisting of 4 questions about
demographic data, 4 questions about malpractice
case history, and knowledge level about defensive
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dentistry, and 12 propositions about positive and
negative defensive dentistry attitudes was applied
online. The ethics committee approval required for
the study was obtained from the Suleyman Demirel
University Faculty of Medicine Clinical Research
Ethics Committee with the decision dated 30.12.2020
and numbered 407.

Within the scope of the study, 146 OMFS specialists/
research assistants working in various institutions
were contacted between January-February 2021, and
63 clinicians (43.1%), who responded by filling out the
survey and met the inclusion criteria, were included
in the study. Total scores were determined for each
participant by scoring the propositions that measure
the defensive dentistry attitudes of the participants
as “Strongly disagree” (1 point), “Disagree” (2
points), “Undecided” (3 points), “Agree” (4 points),
"Strongly agree" (5 points). The total scores were
categorized as very high (60-48 points), high (47-36
points), moderate (35-24 points), low (23-12 points)
and the attitude levels of the participating physicians
about defensive medicine practices were tried to be
determined. The participants' age, gender, institution
or private establishment where they operate, time
spent in the physician-patient relationship, history
of malpractice lawsuits, thoughts on whether they
will face malpractice lawsuits in the next 10 years,
and their level of knowledge on defensive dentistry
were recorded. Inclusion criteria for the study were
determined as having served at least 1 year in the
field of OMFS and still being in a patient-physician
relationship in this field.

SPSS 22.0 (IBM®, Chicago, lllinois, US) program
was used for data analysis. First of all, the percentage
distributions of the answers given to the statements
questioning the defensive dentistry attitudes of the
participants were determined separately for each
question using descriptive statistical methods.
Whether the variables fit the normal distribution was
assessed with the Kolmogorov-Smirnov test, and
the homogeneity of the variances was evaluated
with the Levene test. The Student's t-test was used
to determine the relationship between demographic
data and the mean total scores, while the Kruskal
Wallis and Mann Whitney U tests were used to
evaluate the data with non-normal distribution, that
is the relationship between the institution and the
time spent in the patient-physician relationship and
the total scores. The level of statistical significance
was set as p<0.05. Obtained results were presented
as mean = standard deviation or number (n) and
percentage (%).
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Results

A total of 63 oral and maxillofacial surgeons/research
assistants with a mean age of 30.98 + 4.27, 25 of
whom were women (39.7%), were included in our
study. It was concluded that 47.6% of the physicians
participating in the study applied defensive dentistry at
a very high level, 41.3% at a high level, and 11.1% at
a moderate level, while the mean defensive dentistry
score was found as 46.25 +7.42.

The mean defensive dentistry score was 45.96
7.7 in female dentists and 46.44 +7.32 in male
dentists participating in our study, and there was no
statistically significant difference between the two
groups (p>0.05). When the participants were asked
“Have you been sued for malpractice during your
medical profession?”, the mean defensive dentistry
score of 7 physicians who answered "Yes" was 49.66
+5.38, while the mean score of dentists who answered
"No" was 45.41 +£7.64. It was determined that there
was a statistically significant difference between the
two groups (p<0.05). On the other hand, when the
participant dentists were categorized according to
their answers to the question "Do you think you will
be sued for malpractice in the next 10 years?" , the
mean defensive dentistry score of the physicians who
answered "Yes" (n: 35, 55.5%) was 48.37 + 6.46, and
of the dentists who answered "No" (n: 28, 44.5%)
was 43.6 £ 7.79, unveiling a statistically significant
difference between the two groups (p<0.05) (Table 1).

Table 1

in the next 10 years.

Defensive Attitudes in Oral and Maxillofacial Surgery

The distribution of the answers given to the
propositions, in which positive and negative defensive
dentistry attitudes were questioned, in the survey is
presented in Table 2.

Evaluation of the participating physicians' patient-
physician relationship duration showed that 14
physicians (22.2%) had a patient-physicianrelationship
for "1-3 years", 26 physicians (41.2%) "4-7 years", 11
physicians (17.4%) "8-10 years", and 12 physicians
(19%) for 10 years or more. When the comparison
between the physician-patient relationship and the
defensive dentistry scores was examined, it was
found that the defensive dentistry scores increased
as the time spent in the physician-patient relationship
increased, but there was no statistically significant
difference between the groups (p>0.05) (Table 3).

Classification of the participating physicians according
to the institutions they worked in pointed out that 28
physicians were university staff, 18 physicians were
employed in the ministry of health, and 17 physicians
in private clinics. While the mean defensive dentistry
score of the physicians working as university staff
was found to be 42.53 +7.01, it was determined as
50.5 +£6.93 in the physicians employed in the ministry
of health, and 47.88 £5.65 in the physicians working
in private clinics. The difference between the mean
of the categorical data was found to be statistically
significant, and the Mann - Whitney U test was
applied to determine from which groups the present

Mean defensive dentistry scores by gender, litigation history and anticipation of litigation

N (%) Mean score Star_ldzj\rd Standard o]
deviation error value
Female 25(%39.7) 45.96 7.70 1.54
Gender Male
38(%60.3) 46.44 7.32 1.18 0.803
Yes 7 (%11.1) 49.66 5.38 155
Litigation history
No 56(%88.9) 45.41 7.64 1.07 0.046*
Yes 35(%55.5) 48.37 6.46 1.09
Anticipation of litigation
in the next 10 years
No 28(%44.5) 43.60 7.79 1.47 0.010*

*p<0,05
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Table 2 The distribution of the answers given to the propositions.

Proposition Strongly . . Strongly agree
number disagree(1) Disagree(2) Undecided(3) Agree(4) ) Total
1 3 (%4.8) 1 (%1.6) 8 (%12.7) 15 (23.8) 36 (%57.1) 63
2 1 (%1.6) 1 (%1.6) 4 (%6.3) 22 (%34.9) 35 (%55.6) 63
= 3 0 (%0.0) 1 (%1.6) 7 (%11.1) 14 ( %22.2) 41 (%65.1) 63
g
g 4 18 (%28.6) 7 (%11.1) 5 (%7.9) 18 (%28.6) 15 (%23.8) 63
g
=2 5 0 (%0.0) 0 (%0.0) 7 (%11.1) 16 (%25.4) 40 (%63.5) 63
e
6 4 (%6.3) 7 (%11.1) 8 (%12.7) 20 (%31.7) 24 (%38.1) 63
7 0 (%0.0) 4 (%6.3) 14 (%22.2) 9 (%14.3) 36 (%57.1) 63
8 1 (%1.6) 5 (%7.9) 22 (%34.9) 12 (%19) 23 (%36.5) 63
= 9 12 (%19) 11(%17.5) 20 (%31.7) 7 (%11.1) 13 (%20.6) 63
5
= 10 9 (%14.3) 8 (%12.7) 16 (%25.4) 12 (%19) 18 (%28.6) 63
$
§ 11 8 (%12.7) 5 (%7.9) 14 (%22.2) 18 (%28.6) 18 (%28.6) 63
2
12 6 (%9.5) 5 (%7.9) 17 (%27.0) 8 (12.7) 27 (%42.9) 63

Table 3 Mean defensive dentistry scores of dentists according to the time spent in patient-physician

relationship.

Patient-physician relationship Standard Standard

. N Meanscore o p value
duration deviation error
1-3 year(s) 14 (%22.2) 42.42 8.20 2.19
4-7 years 26 (%41.2) 47.03 7.13 1.39
8-10 years 11 (%17.4) 47.32 8.61 2.59 0.196
10+ years 12 (%19) 48.58 4.64 1.33
Total 63 (%100) 46.25 7.42 .93
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Table 4 Average defensive dentistry scores of dentists working in different institutions.

Institutions N Mean score Standard deviation Standard error p value
University 28 42.53 7.01 1.32
Ministry of Health 18 50.50 6.93 1.63
0.001*
Private clinics 17 47.88 5.65 1.37
Total 63 46.25 7.42 .93
*:p<0,05
"Have you heard of the "Do you think you have enough
concept of defensive knowledge about the content of the
dentistry before?" concept of defensive dentistry?"
11%
Graphic 1

The knowledge levels of the participants about
defensive dentistry.

difference originated. According to the results of this
test, the defensive dentistry scores of the physicians
working in university hospitals were statistically
significantly lower than the scores of physicians
working in the ministry of health and private clinics
(p<0.05), while there was no statistically significant
difference between the scores of physicians working
in the ministry of health and private clinics (p>0.05)
(Table 4).

In the study, the knowledge levels of the participants
about defensive dentistry were also questioned. In
response to the question "Have you heard of the
concept of defensive dentistry before?", 29 participants
(46%) answered "Yes", while 34 participants (54%)
answered "No". In response to the question "Do you
think you have enough knowledge about the content
of the concept of defensive dentistry?" 7 participants
(11.1%) answered "Yes", while 56 participants
(88.9%) answered "No" (Graphic 1).

Discussion
Dentists providing services in the field of OMFS
perform many different surgical procedures,

especially dentoalveolar surgical operations and
dental implantology, carrying risks for permanent
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or temporary neurosensory disorders, aesthetic
dissatisfaction, permanent hard and soft tissue
losses, facial scarring, and iatrogenic injury (13). In
this respect, OMFS specialization differs from general
dentistry and other dentistry branches, therefore,
defensive attitudes in this field should be evaluated
separately, as in other surgical branches.

There are many studies in the literature examining
the defensive attitudes of different surgical branches.
In their study published in 2007, Upadhyay et al.
reported that among orthopedics and traumatology
specialists who performed knee arthroplasty, 78%
of physicians faced at least one malpractice lawsuit
during their professional life (14). In the survey
conducted by Yan et al. in 2017, a questionnaire was
sent to 136 neurosurgeons, and 45 physicians who
provided feedback were included in the study. In this
study, the rate of physicians who faced complaints
in the last 3 years was reported as 71.1%, while the
rate of physicians who requested additional imaging
with a defensive attitude was 64%, and the rate of
physicians who referred patients to higher centers
for defensive reasons was reported as 28.9% (15).
In the study published by Calikoglu et al. in 2020,
in which they examined the defensive attitudes of
physicians serving in various surgical disciplines, the



rate of participants who exhibited at least 1 defensive
attitude was reported as 94.2%, while the rate of
participants who had at least one lawsuit process
in the past was reported as 24.7% (16). Studdert
et al. reported in their study on high-risk branches
(emergency medicine, general surgery, neurosurgery,
gynecology, orthopedics and traumatology, and
radiology) that 87% of the participants had an
experience of complaints or lawsuit, and 93% of the
physicians showed defensive attitudes. In this study,
the most used method among defensive attitudes was
reported as an additional imaging request (43%) (2).

Non-evidence-based examination and imaging
requests, spending more time on complicated
procedures, providing detailed information about the
procedure to be performed, keeping patient records
in more detail are some of the positive defensive
medicine practices (17). In our study, the rate of
participation in the proposition "l prescribe most of
the drugs | can to my patients within the indications in
order to be protected from legal problems”, which is
one of the suggestions of positive defensive dentistry,
was 90.5%, whereas "l request examinations other
than those | deem necessary in order to be protected
from legal problems (X-ray request, etc.)" was 80.9%.
While the rate of agreement with the proposition "I
want more consultation about complications that
may develop in my patients in order to be protected
from legal problems" in our study was determined as
88.9%, the rate of the participants who answered "I
agree" and "l totally agree" to the proposition "I refer
my patients to more high-level health institutions in
order to be protected from legal problems." was
determined as 52.4%. While the rate of agreement
with the proposition "l explain the surgical procedures
in more detail to my patients in order to be protected
from legal problems" was 88.9%, 69.8% of the
participating physicians agreed with the proposition
"l spend more time with my patients in order to be
protected from legal problems". The rate of agreement
with the proposition "I keep patient records (consent
form, etc.) in more detail in order to be protected from
legal problems™ was 71.4%. The rate of additional
imaging requests we obtained in our study is higher
than the rates reported in the studies of Studdert et
al. and Yan et al. It can be considered that this result
may be due to the fact that radiological imaging is
used in almost every patient since the majority of
operations and pathologies in the OMFS field occur
in hard tissues such as bones and teeth. In the study
of Baser et al. (10), in which 66 dentists working in
the Ministry of Health participated, the rate of dentists
who refer to a higher level health institution due to
their defensive attitudes was reported as 87.9%, while
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this rate was 52.4% in our study. It can be assumed
that as a natural result of OMFS specialists and
research assistant physicians being in the last link of
the referral chain, they apply less to the alternative of
referral to a higher level health institution.

The behaviors of avoiding complicated patients or
complicated procedures due to defensive attitudes
of physicians are defined as negative defensive
medicine practice (18). In our study, the rate of
agreement with the proposition "I avoid patients
with a high probability of litigation in order to
protect myself from legal problems”, which is one
of the propositions questioning the level of negative
defensive dentistry, was determined as 55.5%. While
the rate of agreement with the proposition "l refrain
from patients with complex medical problems in
order to avoid legal problems" was 31.7%, the rate
of agreement with the proposition "I refrain from
treatment protocols with high complication rates in
order to avoid legal problems" was 47.6%. While the
rate of agreement with the proposition "l tend to prefer
non-interventional protocols instead of interventional
treatment protocols in order to avoid legal problems™
was 57.2%, the rate of agreement with the proposition
"| feel apprehension in my practice as malpractice
gets more coverage in the media" was found to be
55.6%. The rate of participation in the negative
defensive dentistry statements obtained in the study
is lower than the rates reported by Baser et al. It may
have arisen due to the fact that specialist physicians
frequently encounter complicated cases and patients
during their residency training in tertiary healthcare
institutions, and therefore they are experienced in the
management of complicated cases.

It was concluded that 88.9% of the OMFS specialists
and research assistants participating in our study
practiced defensive dentistry at high and very high
levels. Inthe study of Baser et al., this rate was reported
as 78.8% in dentists. In the light of this information,
it can be stated that OMFS specialists and research
assistants have a higher level of defensive dentistry
compared to dentists, and they have a very common
defensive attitude, similar to the rates reported in
studies on high-risk medical surgery branches (2,16).

In our study, it is seen that 7 participants (11.1%)
answered "Yes" to the question "Have you been sued
due to malpractice during your medical profession?"
This rate was reported as 1.5% among dentists
participating in the study of Baser et al. Based on
these results, it can be said that the risk of malpractice
lawsuits that may be faced during OMFS applications
is high compared to general dentistry and low
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compared to medical surgery branches. This result is
compatible with the definition of "3rd level high-risk
branch” for OMFS experts and research assistants,
stated in the "Communiqué on the procedures and
principles regarding the institutional contribution in the
compulsory liability insurance for medical malpractice".
On the other hand, a statistically significant difference
was found between the defensive dentistry scores
of the participating physicians with and without a
litigation history (p<0.05). This result supports the
view that past lawsuits affect the defensive attitude of
physicians (5).

In the current literature, there are very few studies
dealing with the defensive attitudes of dentists. The
study conducted by Baser et al. on 66 dentists in 2014
reported that 45.5% of dentists applied very high,
33.3% high, 15.2% moderate, and 6.1% poor defensive
dentistry. (10) The mean defensive dentistry score
of the dentists participating in this study was 44.96.
+10.07. In our study, it was concluded that 47.6% of
the participant dentists applied very high, 41.3% high,
11.1% moderate defensive dentistry, and the mean
defensive dentistry score was 46.25 + 7.42. Although
OMFS specialists and research assistant dentists
have higher defensive dentistry scores compared to
the dentists working in the ministry of health, it is seen
that the mean defensive dentistry scores are similar.

The study published by Saruhan et al. in 2018,
which included 120 dentists, reported that defensive
dentistry attitudes are common among dentists. In this
study, the question "What is your risk of encountering
a medical malpractice lawsuit?" was answered "high"
by 39% of the participants, "very high" by 13%, and
"extremely high" by 20% (19). In our study, 55.5% of
the participants answered “Yes” to the question “Do
you think you will be sued for malpractice in the next 10
years?” In addition, it was concluded that physicians
who expect litigation in the future have statistically
significantly higher defensive dentistry scores.
Considering that the primary purpose of defensive
attitudes is to be protected from legal processes, it
can be said that this result is not surprising.

Analysis of the defensive dentistry scores of the
physicians working in different institutions revealed
that the physicians working as university staff have
statistically significantly lower defensive dentistry
scores compared to the physicians working in the
ministry of health and private clinics, and there was no
statistically significant difference between physicians
working in the ministry of health and working in private
clinics. It can be said that this difference may be due to
the fact that the faculty of dentistry is a tertiary health
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care institution, and the consultant physicians/faculty
members can be consulted within the institution
instead of referral to a different institution. Moreover,
analysis of the relation between the time spent in
the patient-physician relationship and the defensive
dentistry scores of the participating physicians
showed that the defensive dentistry scores of the
physicians increased as the time spent in the patient-
physician relationship increased, but this difference
was not statistically significant. Along with this
finding, considering that the majority of the physicians
working as university staff (71.4%) are research
assistants, it can be said that the shorter time spent in
patient-physician relationships compared to specialist
physicians may also have contributed to this situation.

When the participants' level of knowledge on defensive
dentistry was assessed with the question "Have you
heard of the concept of defensive dentistry before?" ,
29 of them (46%) answered "Yes", 34 of them (54%)
answered "No". In response to the question "Do you
think you have enough knowledge about the content
of the concept of defensive dentistry?" , 7 participants
(11.1%) answered "Yes", while 56 participants
(88.9%) answered "No". Based on these results,
it can be asserted that awareness and knowledge
levels about defensive dentistry should be improved.

Conclusion

As in all surgical branches, malpractice and
complications are frequently encountered in the OMFS
branch. It is an expected situation that the defensive
attitudes of "high risk" branches, where malpractice
and complications are more common, will increase in
direct proportion to the risk that they face. In our study,
we concluded that since the OMFS branch is riskier
than general dentistry, OMFS specialists and research
assistants commonly practice defensive dentistry. On
the other hand, it has been determined that OMFS
specialists and research assistants do not have
sufficient knowledge about the concept of defensive
dentistry, therefore we think that including training on
the concept of defensive dentistry in graduate or post-
graduate programs would be beneficial.
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Oz

Amagc

Negatif duygulanim ve Sosyal ice doniklik olmak
Uzere iki kisilik karakterinin varligi olarak tanimlanan
D tipi kisiligin, cesitli hastaliklarla iligkili oldugu bilin-
mektedir. Calismamizin amaci, Tip D kisilik ile pre-
menstruel sendrom (PMS) arasindaki iligskiyi arastir-
maktir.

Gerec ve Yontem

Calismaya toplam 286 kadin (PMS:86; kontrol:200)
dahil edildi. Yas ortalamalarn 21,28 + 0,12 di. Veri-
ler Premenstriiel Sendrom Olgegi, Beck Depresyon
Envanteri (BDI-21), D Tipi kisilik Olcegi (DS14) so-
nuglarindan elde edildi. Verilerin degerlendiriimesi
icin SPSS 22 (Statistical Package for Social Scien-
ces) programi kullanildi. istatistiksel anlamhlik diizeyi
p<0,05 olarak kabul edildi. Strekli degiskenlerin kar-
silastirimasinda t testi, kategorik verilerin karsilastiril-
masinda ki-kare testi, surekli degiskenler arasindaki
iliskileri belirlemek igin pearson korelasyon testi kul-
lanildi.

Bulgular
Depresyon ve D Tipi kisilik, PMS grubunda kont-
rol grubuna goére anlamli olarak daha yaygin bu-

lundu. (p<0.0001). D tipi kisilik ile, PMS ve BDI-21
arasinda pozitif korelasyon tespit edildi (r=0,434
p<0.0001,r=0,621 p<0.0001).

Sonug

PMS ile depresyon ve D Tipi kisilik arasinda pozitif
iliski tespit edildi. Altta yatan mekanizmalari daha iyi
anlayabilmek icin ileriye donuk, ¢ok hasta sayih ¢alis-
malar yapilmasi gerekmektedir.

Anahtar Kelimeler: Depresyon, Kisilik, Premenstruel
sendrom

Abstract

Objective

Type D personality, defined as the presence of two
personality characters -negative affectivity (NA)
and social inhibition (SlI), is associated with various
disorders. The aim of our study was to investigate
the association between Type D personality and
premenstruel syndrome (PMS).

Material and Methods

A total of 286 female (86 with PMS and 200 control)
were recruited for the study. The mean age of the
participants was 21.28 + 0.12 years. Data were
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obtained from the Premenstrual Syndrome Scale,
Beck Depression Inventory (BDI-21) and Type D
Personality Scale (DS14). SPSS 22 (Statistical
Package for Social Sciences) program was used to
evaluate the data. Statistical significance level was
accepted as p<0.05. T test was used to compare
continuous variables, chi-square test was used to
compare categorical data, and pearson correlation
test was used to determine the relationships between
continuous variables.

Results
Depression and Type D personality were found to be

Introduction

Premenstrual syndrome (PMS) is a cyclical late luteal
phase disorder of the menstrual cycle whereby the
daily functioning of woman is affected by emotional
and physical symptoms substantially interfering with
her quality of life (1). Globally, 50%-80% of women
experience PMS and 30%-40% of them present with
severe symptoms that affect physical, psychological
as well as mental health which require treatment (2).

The etiopathogenesis of PMS is not fully understood.
Recent evidence from research studies suggests that
reproductive hormone release patterns are normal
in women with PMS but women with PMS have a
heightened sensitivity to cyclical variations in the
levels of reproductive hormones which predisposes
them to experience mood and behavioral alterations,
and somatic symptoms (3). Gonadal steroid
fluctuations may modulate serotonergic transmission
and dysregulation of the serotonin system in women
with PMS has been demonstrated (4). The probable
role of aforementioned mechanisms, PMS causes
important behavioral changes in a way that disrupts
social relations and daily activities. There is also a
relationship between PMS and negative psychological
effects such as depression, anxiety, and emotional
stress (5).

Type D personality is a personality type characterized
by negative affectivity (NA) and social inhibition (SI). It
is a general tendency to experience emotional distress
characterized by the inhibition of the expression of
emotions or behaviors in social relations (Sl) and the
predisposition to negative mood (NA). People with SI
tend to experience inhibition, stressful and insecure
social relations due to the fear of rejection and
disapproval by other individuals (6). People with NA
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significantly more common in the PMS group than in
the control group (p<0.0001). Type D personality was
positively correlation with PMS and BDI-21 (r=0.434,
p<0.0001; OD (r=0.621, p<0.0001).

Conclusion

A positive relationship was found between PMS and
depression and Type D personality. Prospective
studies with a large number of patients are needed to
better understand the underlying mechanisms.

Keywords: Depression, Personality, Premenstrual
syndrome.

tend to feel negative emotions in the face of situations
and time and these individuals often report feelings
of dysphoria, depression, anxiety, tension, irritability,
worry, and unhappiness. Type D personality has been
reported to be associated with the presence of chronic
disorders (7) and the clinical outcomes of various
disorders such as cardiac disorders (8), chronic pain
(9), fibromyalgia (10). However, there is no study
investigating the role of Type D personality on PMS.
Common incidence of PMS, its’ relation with
physiological well-being, behavioral changes, and
disruption of daily activities resulting as well as the
paucity of the investigations in this field, we aimed to
investigate the relationship between PMS and Type
D personality.

Material and Methods

Study Design

This was a cross-sectional study conducted at the
Family Medicine outpatient clinic of a tertiary center,
six months from July and December 2018. All
participants provided written informed consent before
enrolling in this study.

Sampling Methods and Sample Size

A total of 286 young female patients (18-23 years),
86 diagnosed as a premenstrual syndrome -the PMS
group, and 200 age and body mass index (BMI)
matched healthy females without PMS -the control
group, were recruited to the study. PMS diagnosis was
made by Premenstrual Syndrome Scale (PMSS) (11).
The PMSS is a Likert scale consisting of 9 subgroups
and 44 items, totally. Scores of PMSS varies between
44 and 220 points, and the cut -off score was 102.
As the score increases, the symptoms of PMS are
considered to be increased (11).



The exclusion criteria for all participants were a history
of any psychiatric disorder, pregnancy, presence of
chronic diseases, and chronic medication use.

Data Collection

A  self-administered  questionnaire  including
demographic features -age, weight, height, age at
menarche, cycle characteristics (duration, volume,
regularity, etc.), habits (smoking, alcohol use),
presence of sporting activity (=3 days per week), the
requirement of an analgesic drug, herbal medication
and traditional method (heat and coffee, etc.) for
dysmenorrhea of the participants were used for data
collection. Body mass index (BMI) was calculated as
the ratio of weight to height squared (kg/m2).

Depression was evaluated using the 21-item Beck
Depression Inventory (BDI-21) which is a self-report
inventory that measures the severity of depression.
These scales were administered to all participants
at their enrollment and the scores were noted. Each
item in BDI-21 describes a specific behavioral,
emotional, and somatic manifestation of depression.
The scores range from 0 to 3. Having more than 17
points was considered depression. Mild depression
was considered for a total of 17-20 points, moderate
depression was considered for 21-30 points and
severe depression was accepted as having more than
30 points (12).

Type D personality was evaluated using the DS-14
scale. This 14-item questionnaire comprises two
7-item subscales: NA (e.g. ‘I take a gloomy view of
things’) and Sl (e.g. ‘I often feel inhibited in social
interactions’). Two positively worded items on the Sl
subscale (e.g. ‘| often talk to strangers’) were reverse
scored. Responses to each item were made on a five-
point scale ranging between 0 and 4, yielding a total
score of between 0 and 28 for each subscale. Women
with a score =10 points on NA and Sl subscales were
considered as Type D personality (6).

Statistical Analyses

Statistical Package for Social Sciences (SPSS)
version 22 was used to evaluate the data obtained
from the participants. Statistical significance level
was accepted as p <0.05. Student t-test and Mann
Whitney-U test were used for the comparison of the
continuous variables on the basis of their distribution.
The Chi-square test was used for the comparison of
the categorical data and shown as frequencies. The
Pearson correlation tests were performed to determine
the relationships between continuous variables for
parametric and nonparametric data, respectively.
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Permission and Approval of the

Ethics Committee

The study was conducted in accordance with the
principles of the Helsinki Declaration related to
conducting clinical trials on humans, and the research
proposal was approved by the Ethics Committee of
the Sileyman Demirel University with the number 140
in 04 July 2018.

Results

A total of 286 subjects (86 female in the PMS group
and 200 female in the control group) were included in
the study. The mean age of the participants was 21.28
+ 0.12 years. There were no significant differences in
terms of age, BMI, age at menarche, duration of cycle
and menstruation, menstrual regularity, smoking and
alcohol use, sporting activity (>3 days per week). The
volume of menstrual bleeding was significantly higher
in the PMS group (3.55 + 1.31 pad/day) compared
to the controls (3.16 + 1.25, p=0.01). Dysmenorrhea
was also significantly more prevalent in the PMS
group (90.7%) than the controls (78.5%, p<0.01),
as expected. The requirement of analgesic during
menstruation was higher in the PMS group (60.5%)
compared to the controls (45.5%, p=0.02). However,
the type, duration, and the number of analgesic use
were distributed homogenously between two groups
(p=0.8, p=0.6, and p=0.2, respectively). The use
of herbal medicine for dysmenorrhea was similar
between the groups (p=0.07), however, the use
of a traditional methods (such as coffee, heat) was
significantly higher in the PMS group (52.3%) than the
controls (38.5%, p=0.03). Comparison of demographic
features of the participants are given in Table 1.

BDI-21 score was higher in the PMS group compared
to the controls with a significant difference (p<0.0001).
Depression was found in 26.9% (77/286) of the
participants. Of those with depression, 10.1% (29/77)
had mild depression, 9.1% (26/77) had moderate
depression, and 7.7% (22/77) had severe depression.
54.7% (47/86) of the PMS group had depression,
and depression was found to be significantly more
prevalent in the PMS group compared to the controls
(15.5%, p<0.0001). When the severity of depression
was compared between the groups, it was found to be
severe in22.1% (19/46) of the PMS group and 1.5%
(3/31) of the control group.

54.5% (156/286) of the participant had Type D
personality. The scores of the NA and Sl subscales
were higher in the PMS group than in the controls
(p<0.0001 and p=0.04, respectively). In the PMS
group, 83.7% (72/86) of patients had NA and 87.2%
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Table 1 Baseline demographic features of premenstrual syndrome group and control group

Control group (n=200) PMS group (n=86) p value
Age (years) 21.3+2.2 21.17 £ 2.07 0.1
BMI (kg/m?) 21.67 +3.01 21.46 +2.85 0.3
Age at menarche (years) 12.92 £1.09 12.6 +1.07 0.05
Duration of cycle (days) 28 +1.23 29+2.1 0.6
Duration of menstruation (days) 5.79+1.21 5.98 +1.22 0.7
Volume of menstrual bleeding (pad/day) 3.16 +1.25 3.55+1.31 0.01
Menstrual irregularity (n, %) 16/200 (8%) 8/86 (9.3%) 0.8
Dysmenore (n, %) 157/200 (78.5%) 78/86 (90.7%) 0.01
i 0,
%:i’n/;) 21 (10.5%) 8 (9.3%) 0.7
0, 0,

Alcohol use 30 (15%) 9 (10.5%) 0.3
Sportic activity (n,%) (=3 days per week) 75 (%37.5) 32 (%37.2) 0.9
Requirement of analgesic (n, %) 91 (45.5%) 52 (60.5%) 0.02
Type of analgesic use (n, %)

Nonsteroid antiinflamatuar drug 77/91 (84.6%) 4/52 (82.7%) 08

Antispasmotic 14/91 (15.4%) 9%52 (17.3%) '
Duration of analgesic use (day)

2 day (before mens and day 1) 3/91 (3.3%) 3/52 (5.8%)

1 day (day 1) 80/91 (87.9%) 46/52 (88.5%) 06

During menstruation 8/91 (8.8%) 3/52 (5.8%) '
The number of analgesic use (n) 1.98+1.35 2.36 +2.83 0.2
Use of herbal medicine (n, %) 27 (13.5%) 19 (22.1%) 0.07
Use of traditional method (n, %) 77/200 (38.5%) 45/86 (52.3%) 0.03
Type of traditional method used (n, %)

Heat 76/77 (98.7%) 45 (100%) 1

Coffee 1/77 (1.3%) 0

BMI: Body mass index.
PMS: Premenstrual syndrome

(75/86) had SI. NA and Sl were significantly more
prevalent in the PMS group than the control group
(p<0.0001, and p=0.03, respectively). In the PMS
group, 75.6% (65/86) had Type D personality, whereas
45.5% (91/200) of the control group had Type D
personality. Type D personality was also significantly
more prevalent in the women with PMS compared to
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the women without PMS (p<0.0001). Comparison of
Type D personality and depression scores and rates
for the groups are given in Table 2.

Correlation analysis showed a positive correlation
between PMS score, depression and Type D
personality Table 3.
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Table 2 Comparison of Type D personality and depression scores and rates between the groups

Control group (n=200) PMS group (n=86) p value
BDI score (points) 9.19+6.8 18.87 +£ 11.38 <0.0001
Depression, present (n, %) 29 (14.5%) 46 (53.5%) <0.0001
Severity of depression (n, %)
Mild (17-20 point) 17/29 (58.6%) 14/46 (30.4%)
Moderate (21-30 points) 10/29 (34.5%) 14/46 (30.4%) 0.005
Severe (>30 points) 2/29 (6.9%) 18/46 (39.1%)
NA score (points) 10.95 + 6.02 15.66 £ 6.73 <0.0001
NA (n, %) 111/200 (55.5%) 72/86 (83.7%) <0.0001
Sl score (points) 11.77 + 4.06 14.17 + 4.67 0.04
Sl (n, %) 142/200 (71%) 75/86 (87.2%) 0.03
Type D personality. present (n, %) 91/200 (45.5%) 65/86 (75.6%) <0.0001
BDI: Beck depression inventory; NA: Negative affectivity; SI: Social inhibition.
Correlation between PMS, Type D personality and depression.
A pe-ggsallrl’ity NA <l
BDI 0,434" 0.621" 0.623" 0.430"
PMS 0.362" 0.359" 0.259"
Type D personality 0.922™ 0.818~

**Correlation is significant at the 0.05 level (2-tailed)

Discussion

Herein, we investigated the relationship between
Type D personality and PMS in 286 women (200
in the control group and 86 in the PMS group). Our
results suggest that Type D personality may affect
the PMS status of women. We found significantly
higher rates of NA, SI, and Type D personality in the
PMS population than in the controls. Depression and
the severity of depression were also more prevalent
in the women with PMS compared to the women
without PMS. Positive association between Type D
personality, PMS and depression

Premenstrual symptoms include a constellation of
mood, behavioral, and physical indications that occur
in a cyclic pattern prior to menstruation and then
decrease after the menstrual period in women of

reproductive age (4). During the premenstrual period,
onset of a depressive episode may be observed.
Approximately, 65% of women with unipolar
depression experienced PMS (13). It is evident that
women are twice as likely as men to develop the
major depressive disorder during their reproductive
years across different countries and different settings
(14). Research studies found that a significant
relationship between the risk of depression and PMS
in studies in which they evaluated the presence of
depression using different scales (15). Similar results
of increased rates of depression in those suffering
from PMS have been found by other authors (16-
19). Our results concur with previous findings as we
observed the presence of depressive symptoms to be
associated with PMS. Depression was also found to
be more severe in the PMS group compared to the
controls in the recent research. The medical literature

167



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

and the results of our research indicate that persons
who have PMS should be evaluated in terms of the
risk of depression.

Type D personality refers to individuals with a joint
propensity toward negative affectivity (NA) as well
as social inhibition (SI). Recently, the relationship
between Type D personality and health in the general
population is beginning to receive more attention.
Previous studies showed a prevalence range of 21—
33% of Type D personality in the general population
(20). This personality trait is linked to biological and
behavioral mechanisms which may affect health.
Neuroendocrine and immunologic pathways have
been investigated to explain the negative clinical
outcomes for patients with Type D personality and
increased pro-inflammatory immune activation (21),
oxidative stress (22), and cortisol levels (23) found to
be related to Type D personality. Type D personality
is related to depression, anxiety, somatization (20),
dysregulated stress reactivity (24), sleep problems,
psychosomatic symptoms, musculoskeletal pain (25),
lower subjective quality of life (26), adverse health
behaviors (27). Most of the studies have evaluated the
relationship between depression and PMS; however,
the present study is the first that evaluates the role
of Type D personality on PMS. In the recent study, a
positive association between Type D personality and
the presence of PMS even after the adjustment of the
parameters that were different between the PMS and
the control group and correlated with PMSS score and
could affect PMS. The scores for the NA and S| were
also strongly correlated with the scores for the PMSS.

Research studies showed that the prevalence of PMS
and PMDD (Premenstrual dystrophic disorder) were
higher among younger women, women with higher
BMI, women whose age at menarche was 12 years or
younger, and women who are physically inactive (28-
30). In contrast, PMS was not associated with age,
BMI, and women who do sportic activity in our study.
Small sample size and the definition of ‘physically
inactive’ person could be the reason of discrepancy in
the results with the previous studies In the literature,
PMS also increases in women with menstrual
irregularities (31), long menstrual duration, and cycles
(32). In our research, no significant relationship was
determined between characteristics of the menstrual
cycle with PMS, however, the volume of menstrual
bleeding was significantly higher in the PMS group
compared to the controls. A strong association
between the duration of the menstrual period and
volume of bleeding could explain the discrepancies in
the results with the previous studies (3, 33). Smoking
and alcohol use during the adolescent period has
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been found to be a risk factor for PMS (3, 33) We
could not found any differences in terms of smoking
and alcohol use between PMS and control groups.
Longitudinal studies evaluating the association
between age, obesity, exercise, and PMS should be
conducted.

The main limitation of our research is its’ cross-
sectional design. A longitudinal study would better
explain the association between PMS and Type
D personality. The other limitation that should be
taken into account when interpreting the results is
the bi-directional relationship between personality
type and PMS. Because Type D personality could
be a risk factor for PMS or PMS could create Type
D personality. The third limitation is that the data of
this study were obtained from participants through
a self-reported questionnaire, which may reflect
bias in self-reporting (i.e. participants may have
underestimated or overestimated their level of PMS
and PMDD symptoms). Further large sample-sized
investigations should be performed to investigate the
underlying cause for the pathogenetic mechanism
of the relationship between Type D personality and
PMS. Despite the aforementioned limitations, an
association between Type D personality and PMS
was shown for the first time.

Conclusion

There is a positive relationship between PMS,
depression and Type D personality. Large sample-
sized studies are required to further understand the
mechanisms underpinning the now well-documented
relationship. Knowing the personality type in patients
with PMS may be beneficial for the treatment of PMS.
It can also improve the patient's quality of life and
well-being.
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Oz

Amacg

Solunum yolu enfeksiyonlari, tim yas gruplarinda en
sik karsilasilan hastaliklardan olup etkenlerin gorilme
sikligr ve mevsimsel dagihmi cografi bolgeler arasin-
da farklilhklar gosterebilmektedir. Bu ¢alismada, Su-
leyman Demirel Universitesi Arastirma ve Uygulama
Hastanesi’'ne basvuran hastalarda solunum yolu et-
kenlerinin prevalansi ve mevsimsel dagiliminin belir-
lenmesi amagclanmistir.

Gerecg ve Yontem

Tibbi Mikrobiyoloji Laboratuvar’'na 1 Ocak 2019-31
Aralik 2019 tarihleri arasinda akut solunum yolu en-
feksiyonu 6n tanisi alan hastalardan gonderilen so-
lunum yolu 6rnekleri, multipleks gercek zamanl po-
limeraz zincir reaksiyonu (MRT-PCR) yontemi (FTD
Respiratory Pathogens 21 plus, Fast Track Diagnosti-
cs, Luxembourg) ile viral ve bakteriyel etkenlerin var-
g1 acisindan arastirildi. Yirmisi ¢cocuk, 100’0 eriskin
toplam 120 hastanin sonugclari retrospektif olarak in-
celendi.

Bulgular

Orneklerin 71 (%59.2)'inde bir veya birden fazla et-
ken pozitifligi saptanirken, 49 (%40.8)'unda etken
saptanmadi. Cocuk hastalarin 9'unda (%45), eriskin-
lerin 62'sinde (%62) pozitiflik saptandi. Enfeksiyona
en sik yol acan viral ve bakteriyel etkenler sirasiyla
rinovirlis ve Streptococcus pneumoniae olarak belir-
lendi. Rinoviris (n=20) ve S.pneumoniae (n=16) yil
boyunca saptanirken, koronavirtislerin (n=15) kis ve
ilkbahar aylarinda, influenza virtsleri (n=9) ve solu-
num sinsityal viris (RSV) A/B'nin (n=8) kis aylarinda
daha siklikla enfeksiyona neden olduklari gozlendi.

Sonug

Solunum yolu patojenlerinin molekiler ydntemlerle
tanimlanmasina yonelik ilimizde yapilan ilk arastirma
ozelligini tasiyan bu calismada, c¢ocuklarda ve eris-
kinlerde en sik saptanan etkenlerin sirasiyla RSV A/B
ve rinoviriis oldugu gérulmustur. Solunum yolu enfek-
siyonlarindan sorumlu viral ve bakteriyel etkenlerin
MRT-PCR yontemiyle es zamanl, hizli ve duyarh bir
sekilde tespiti, gereksiz antibiyotik kullaniminin énlen-
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mesi ve enfeksiyon kontrolli acisindan klinisyenlere
yol gdsterici olacaktir.

Anahtar Kelimeler: Solunum yolu enfeksiyonlari,
Multipleks polimeraz zincir reaksiyonu, Solunum vi-
rusleri, Prevalans

Abstract

Objective

Respiratory tract infections are among the most
common diseases in all age groups, and the
prevalence and seasonal distribution of the agents
may differ between geographical regions. This study
aimed to determine the prevalence and seasonal
distribution of respiratory tract agents in patients
admitted to Sdleyman Demirel University Research
and Practice Hospital.

Material and Methods

Respiratory tract samples sent to the Medical
Microbiology Laboratory from patients with a pre-
diagnosis of acute respiratory tract infection between
January 1, 2019 and December 31, 2019 were
investigated for the presence of viral and bacterial
agentsby multiplexreal-time polymerase chainreaction
(MRT-PCR) method (FTD Respiratory Pathogens
21 plus, Fast Track Diagnostics, Luxembourg). The
results of a total of 120 patients, 20 children and 100
adults, were analyzed retrospectively.

Giris

Solunum yolu enfeksiyonlari, tim yas gruplarinda en
yaygin gorulen hastaliklar arasindadir ve diinya gene-
linde ciddi bir halk saghgi sorunudur (1,2). Klinik tablo
saglikli bireylerde genellikle hafif belirtiler ile seyre-
derken, enfeksiyon 6zellikle bes yas alti ¢cocuklarda,
yaslilarda ve immunsuprese kisilerde ciddi oranda
morbidite ve mortalite ile sonuclanabilmektedir (1,3).
Yapilan arastirmalar, solunum yolu enfeksiyonlarinin
yol actigi is glict kaybi ve tedavi maliyetleri ile ulusal
saglik harcamalari acisindan llke ekonomilerine agir
bir yiik getirdigini gostermektedir (2,4).

Akut solunum yolu enfeksiyonlarinin %60-80’inin vi-
ris kaynakli oldugu bildiriimekle birlikte, etkenlerin
gorilme sikhigr ve mevsimsel dagihmi Ulkeler hatta
bdlgeler arasinda farkliliklar gosterebilmektedir (5,6).
Genellikle en sik saptanan virisler influenza virts (IN-
F)'ler, insan rinoviriisti (human rhinovirus; HRV), solu-
num sinsityal virlis (respiratory syncytial viris; RSV),
insan koronavirtis (human coronavirus; HCoV)'leri ve
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Results

One or more agent positivity was detected in 71
(59.2%) of the samples, while no agent was detected
in 49 (40.8%) of the samples. Positivity was detected
in 9 (45%) of the pediatric patients and 62 (62%) of the
adults. The most common viral and bacterial agents
causing infection were determined as rhinovirus
and Streptococcus  pneumoniae, respectively.
While rhinovirus (n=20) and S.pneumoniae (n=16)
were detected throughout the year, it was observed
that coronaviruses (n=15) caused infection more
frequently in winter and spring months, influenza
viruses (n=9) and respiratory syncytial virus (RSV)
A/B (n=8) in winter months.

Conclusion

In this study, which is the first research conducted in
our province for the identification of respiratory tract
pathogens by molecular methods, the most common
agents in children and adults were found to be RSV
A/B and rhinovirus, respectively. Simultaneous, rapid
and sensitive detection of viral and bacterial agents
responsible for respiratory tract infections by MRT-
PCR method will guide clinicians in terms of preventing
unnecessary antibiotic use and infection control.

Keywords: Respiratory tract infections, Multiplex
polymerase chain reaction, Respiratory viruses,
Prevalence

parainfluenza viris (PIV)'lerdir. Enfeksiyonlarin ¢cogu
kuzey yarimkiirede yilin soguk aylarinda gortlmek-
te, Ozellikle INF’ler Aralik-Nisan aylarinda epidemiler
yapmaktadir (1,5-7).

Klinik ve radyolojik agidan viris ve bakteri kaynakl
akut solunum yolu enfeksiyonlarinin birbirinden ayirt
edilmesi gugtur. Etkene 6zgu Klinik belirtiler yok de-
nilecek kadar azdir. Kesin tani buyuk dlgiide mikrobi-
yolojik tani testlerine dayanmaktadir. Bununla birlikte,
solunum yolu enfeksiyonlarina yol agan etkenlerin
hizli ve dogru tanimlanmasi, antiviral tedaviye zama-
ninda baslanmasi ve gereksiz antibiyotik kullaniminin
onlenmesinin yani sira hastanede kalma siresi, no-
zokomiyal bulas riski ve tedavi masraflarinin azaltil-
masl acisindan da biyik 6neme sahiptir (2,4,8,9).

Son yillarda, solunum yolu enfeksiyonlarina neden
olan solunum virtslerini ayni anda saptayabilen gok
sayida nukleik asit amplifikasyon testleri gelistiriimis
ve yaygin olarak kullaniimaya baslanmistir. Multipleks
gergcek zamanli polimeraz zincir reaksiyonu (multip-



lex real-time polymerase chain reaction; MRT-PCR)
yonteminin konvansiyonel yontemler olan hiicre kil-
turd ve direkt floresan antikor testinden daha kisa
surede sonug verdigi ve daha yiksek duyarliliga ve
0zgullige sahip oldugu bildirilmektedir (5,6,10,11).
MRT-PCR tekniginde, ayni solunum yolu érneginde
tek reaksiyonda birden fazla solunum virtisti ve bak-
teri es zamanl saptanabilmektedir. Ayrica bu yontem
klasik solunum virlislerinin yani sira htcre kultirG
yapilamayan veya gi¢ lreyen insan metapnémoviru-
st (human metapneumovirus; HMPV), HCoV-NL63,
HCoV-HKU1, insan bokavirist (human bocavirus;
HBoV) gibi daha yeni etkenlerin de tanimlanmasina
olanak saglamaktadir (11-13). Viral yukin az oldugu
orneklerde veya antimikrobiyal tedavi géren hastala-
rin érneklerinde bile viral veya bakteriyel etkenler has-
sas bir sekilde saptanabilmektedir. Bu avantajlarinin
yaninda test maliyetinin yiksek olmasi ve deneyimli
personel gerektirmesi yontemin en dnemli kisitlayici
unsurlaridir (13,14).

Bu calismada, hastanemize basvuran ve akut solu-
num yolu enfeksiyonu 6n tanisi alan hastalarda solu-
num yolu etkenlerinin prevalansi ve mevsimsel dagili-
minin belirlenmesi amaclanmistir.

Gerecg ve Yontem

Akut solunum yolu enfeksiyonu semptomlariyla 1
Ocak 2019-31 Aralik 2019 tarihleri arasinda Siileyman
Demirel Universitesi Arastirma ve Uygulama Hasta-
nesi'ne basvuran hastalarin solunum yolu 6rneklerine
ait MRT-PCR sonuglari retrospektif olarak incelendi.
Calisma oOncesinde Sileyman Demirel Universite-
si Tip Fakiltesi Klinik Arastirmalar Etik Kurulu'ndan
onay alindi (Tarih; 18.08.2021, Karar No: 264).

Akut solunum yolu enfeksiyonu olan hastalardan ali-
nan solunum yolu &rnekleri (nazofarengeal siruntd,
bronkoalveoler lavaj), soguk zincir kurallarina uyula-
rak viral tasima besiyeri (UTM, Copan Diagnostics,
italya) icinde Tibbi Mikrobiyoloji Laboratuvari’'na ulas-
tinldi. Klinik érneklerden nikleik asit ekstraksiyonu,
EZ1 Virus Mini Kit v2.0 (Qiagen, Almanya) kullanilarak
dretici firmanin 6nerileri dogrultusunda EZ1 Advanced
XL (Qiagen, Almanya) cihazinda gerc¢eklestirildi. So-
lunum yolu drneklerinde virlis ve bakterilere ait nikle-
ik asitlerin (DNA veya RNA) varligi, FTD Respiratory
Pathogens 21 plus (Fast Track Diagnostics, Luxem-
bourg) kiti ile arastirildi. MRT-PCR teknigine dayanan
bu sistemde, solunum yolu enfeksiyonu etkeni olan
20 virlis ve 5 bakterinin varligi ayni anda saptana-
bilmektedir. Kullanilan solunum paneli kiti ile tespit
edilebilen etkenler; INF-A, INF-A H1IN1, INF-B, HRYV,
RSV A/B, HCoV-229E, HCoV-HKU1, HCoV-OC43,

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

HCoV-NL63, PIV-1, PIV-2, PIV-3, PIV-4, enterovirus
(EV), adenovirts (AdV), insan parekoviriisii (human
parechovirus; HPeV), HMPV A/B, HBoV, Streptococ-
cus pneumoniae, Staphylococcus aureus, Haemophi-
lus influenzae tip b, Mycoplasma pneumoniae ve Ch-
lamydophila pneumoniae’dir. Amplifikasyon, floresan
Isimanin Ol¢tlmesi ve verilerin analizi Rotor-Gene Q
5Plex HRM (Qiagen, Almanya) i1si1 déngu cihazinda
uretici firmanin talimatlar dogrultusunda gerceklesti-
rildi.

Calismada elde edilen verilerin istatistiksel analizi igin
Statistical Package for the Social Sciences (SPSS)
programi versiyon 20.0 kullanildi. Verilerin normal
dagilima uygunlugu Kolmogorov-Smirnov testi kulla-
nilarak degerlendirildi. Gruplar arasinda kategorik de-
giskenlerin karsilastirilmasinda ki-kare testi kullanildi.
istatistiksel degderlendirmede p<0.05 degeri anlamli
kabul edildi.

Bulgular

Yirmisi (%16.7) cocuk (<18 yas), 100’ (%83.3) eris-
kin, 0-93 yas (ortalama yas=42.2) araliginda bulunan
toplam 120 hastanin (54 kadin; %45, 66 erkek; %55)
sonuclari degerlendirildi. Solunum yolu 6rneklerinin
(118 nazofarengeal surintt, 2 bronkoalveoler lavaj)
40 (%33.3)"1 poliklinik, 80 (%66.7)’i yatan hastalardan
alindi. Orneklerin kliniklere gére dagihmi Tablo 1'de
gosterilmistir.

Orneklerin 71 (%59.2)'inde bir veya birden fazla etken
pozitifligi saptanirken, 49 (%40.8)'unda etken sapta-
namadi (Tablo 2). Cocuk hastalarin 9'unda (%45),
eriskinlerin 62’sinde (%62) pozitiflik tespit edildi. Ka-
din ve erkeklerdeki pozitiflik orani sirasiyla %57.4
(31/54) ve %60.6 (40/66), poliklinik ve yatan hastalar-
daki pozitiflik orani ise sirasiyla %70 (28/40) ve %53.8
(43/80) olarak belirlendi. Gruplar arasinda (gocuk-e-
riskin, kadin-erkek ve poliklinik-yatan hastalar) etken
pozitifligi acisindan istatistiksel olarak anlamli farklilk
saptanmadi (sirasiyla; p=0.158, p=0.723 ve p=0.088).

Yetmis bir 6érnekten izole edilen toplam 86 patojenin
60'in1 (%69.8) viral etkenler, 26'sin1 (%30.2) bakteriyel
etkenler olusturdu. Saptanan etkenler siklik sirasiyla
HRV (n=20, %23.3), S. pneumoniae (n=16, %18.6),
HCoV'lar (n=15, %17.4), INF’ler (n=9, %10.4), S. au-
reus (n=9, %10.4), RSV A/B (n=8, %9.3), PIV-3 (n=5,
%5.8), HMPV A/B (n=2, %2.4), EV (n=1, %1.2) ve C.
pneumoniae (n=1, %1.2) olarak belirlendi. Solunum
yolu patojenlerinin ¢ocuk ve eriskin hastalara gore da-
gihmi Tablo 3'te gdsterilmistir. Cocuklarda en sik RSV
A/B’nin (n=4; %36.4), eriskinlerde ise en sik HRV'nin
(n=17; %22.7) solunum yolu enfeksiyonlarina yol
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Solunum yolu érneklerinin kliniklere gore dagilimi [n (%)]

Klinik Ornek sayisi
Enfeksiyon Hastaliklari 43 (35.8)

ic Hastaliklar 24 (20)
Anestezi YBU 14 (11.7)
Cocuk Sagligi ve Hastaliklari 12 (10)
Cocuk YBU 8 (6.7)

Organ Nakli 8 (6.7)

Diger klinikler 11 (9.1)
Toplam 120 (100)

Olgularin cocuk ve eriskin hastalara ve cinsiyete gore dagilimi [n (%)]

Cocuk Eriskin Toplam
Etken saptanan olgular 9 (45) 62 (62) 71 (59.2)
Etken saptanmayan olgular 11 (55) 38 (38) 49 (40.8)
Toplam 20 (100) 100 (100) 120 (100)
Etken saptanan kadin olgular 4 (44.4) 27 (43.5) 31 (43.7)
Etken saptanan erkek olgular 5 (55.6) 35 (56.5) 40 (56.3)
Toplam 9 (100) 62 (100) 71 (100)

acan etkenler oldugu goérildii. Bakteriyel etkenler ara-
sinda en sik S. pneumoniae (n=16) saptandi. HRV,
hem kadinlarda (n=9) hem de erkeklerde (n=11) en
sik saptanan etken olarak belirlendi. Poliklinik hasta-
larinda en sik HRV (n=9), yatan hastalarda ise en sik
S. pneumoniae (n=12) tespit edildi.

Koenfeksiyonlarin (n=13; %10.8) c¢ocuk ve eriskin
hastalara gore dagilimi Tablo 4'te sunulmustur. On bir
ornekte iki etken, 2 drnekte ise U¢ etken varligi es za-
manh saptandi. En sik HRV ve S. pneumoniae (n=3)
birlikteligi goruldi. Cocuk hastalarda koenfeksiyon
gorulme sikhgi %10 (2/20), eriskin hastalarda ise %11
(11/100) olarak tespit edildi. Koenfeksiyonlarin gortil-
me orani, kadin ve erkek hastalarda sirasiyla %5.6
(3/54) ve %15.2 (10/66), poliklinik ve yatan hastalarda

174

ise sirasiyla %15 (6/40) ve %8.8 (7/80) olarak belir-
lendi. Gruplar arasinda (gocuk-eriskin, kadin-erkek
ve poliklinik-yatan hastalar) koenfeksiyon varligi aci-
sindan istatistiksel olarak anlamli farklilik saptanmadi
(sirasiyla; p=0.895, p=0.092 ve p=0.299).

Solunum yolu patojenlerinin mevsimlere gére dagili-
mi incelendiginde, siklik sirasiyla kis (n=31), ilkbahar
(n=30), sonbahar (n=18) ve yaz (n=7) mevsiminde
izole edildikleri tespit edildi (Tablo 3). HRV, HCoV'lar
ve S. pneumoniae yil boyunca saptanirken, INF’le-
rin ve RSV A/B’nin Ozellikle kis ve ilkbahar aylarinda
daha siklikla enfeksiyona yol actiklari gozlendi. En
sik saptanan solunum virslerinin mevsimsel dagilimi
Sekil 1'de gosterilmistir.
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Tablo 3 Solunum yolu etkenlerinin ¢cocuk ve eriskin hastalara ve mevsimlere gore dagihmi (n)

Etken Cocuk Eriskin Toplam Sonbahar Kis ilkbahar Yaz
HRV 3 17 20 5 7 6 2
HCoV-229E 2 8 10 - 3 5 2
HCoV-HKU1 - 8 3 1 2 - -
HCoV-OC43 - 1 1 - - 1 -
HCoV-NL63 - 1 1 - - 1 -
INF-A - 3 3 - 3 - -
INF-A HIN1 - 1 1 1 - - -
INF-B - 5 5 = 3 2 =
RSV A/B 4 4 8 = 6 2 =
PIV-3 4 5 1 - 4 -
HMPV A/B - 2 2 - - 2 -
EV . 1 1 1 5 . .
S. pneumoniae 1 15 16 7 2 3
S. aureus - 9 9 2 4 -
C. pneumoniae - 1 1 - - 1 -
Toplam 11 75 86 18 31 30 7

Koenfeksiyonlarin ¢cocuk ve eriskin hastalara goére dagilimi (n)

Koenfeksiyonlar Cocuk Eriskin Toplam

HRV + S. pneumoniae - 3 3
HRV + HCoV-229E 1 1
HRV + INF-B - 1
HRV + EV - 1
RSV A/B + HCoV-229E 1 -
RSV A/B + S. pneumoniae -
INF-B + HCoV-229E -

HCoV-HKUL1 + S. pneumoniae -
HRV + HCoV-229E + PIV-3 =
HCoV-OC43 + HCoV-NL63 + S. pneumoniae -
Toplam 2 11

Rl (P, Rr|RPrFP, [P, L[N

SN

=
w
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Solunum Yolu Etkenlerinin Arastiriimasi

Influenza virtsleri RSV A/B

llkbahar ®Yaz

Sekil 1:
En sik saptanan solunum virtslerinin mevsimsel dagihmi

Tartisma

Solunum yolu enfeksiyonlarinda, patojen mikroorga-
nizmalarin zamaninda tespit edilmesi ve uygun anti-
mikrobiyal tedavinin baslatiimasi, morbidite ve mor-
taliteyi 6nemli dlcide azaltmaktadir. Farkli solunum
yolu etkenleri ile enfekte hastalar benzer klinik ve rad-
yolojik bulgulara sahip oldugundan etyolojik etkenin
spesifik olarak tanimlanmasi ancak mikrobiyolojik tani
yontemlerinin uygulanmasi ile mimkunddr. Son yillar-
da yaygin olarak kullaniimaya baslanan ve solunum
yolu enfeksiyonlarina yol acan etkenleri ayni anda
yiiksek duyarlilikla saptayabilen MRT-PCR yontemle-
ri, viral ve bakteriyel enfeksiyon ayirimini saglayarak
dogru ve etkin tedaviye karar verilmesinde biiyuk rol
oynamis ve ayni zamanda bu etkenlerin dagilimi ile il-
gili epidemiyolojik verilerin daha iyi anlasiimasini sag-
lamistir (6,8,9,13,15). Solunum yolu etkenlerinin mo-
lekiler yontemlerle tanimlanmasina yonelik ilimizde
yapilan ilk arastirma 6zelligini tasiyan bu calismada,
Coronavirus Disease 2019 (COVID-19) pandemisin-
den 6nce bir yillik sire icinde akut solunum yolu en-
feksiyonu 6n tanisi alan hastalarda etkenlerin sikhgi
arastiriimis ve mevsimsel dagilimi belirlenmistir.

Molekiler yontemlerin kullanildigi calismalarda etken
saptama oranlarinin, kullanilan kite, hasta populasyo-
nuna ve calismanin yapildigi zaman araligina bagl
olmak lzere %30.9 ila %96.1 arasinda degistigi bil-
dirilmektedir (8,16). Sunulan arastirmada incelenen
orneklerin %59.2'sinde en az bir viral veya bakteriyel
etken pozitifligi saptanirken, %40.8'inde herhangi bir
etken saptanamamistir (Tablo 2). Bununla beraber,
yas (cocuk-eriskin), cinsiyet (kadin-erkek) ve klinik
(poliklinik-yatan) dagilim acisindan pozitiflik oranlari-
nin eriskinlerde (%62), erkeklerde (%60.6) ve polikli-
nik hastalarinda (%70) daha yiksek oldugu goézlen-
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mistir. Ulkemizde Cicek ve ark. (6) tarafindan yapilan
calismada, pozitiflik oranlarinin erkeklerde (%33.9)
ve poliklinik hastalarinda (%40.2) daha yuksek oldu-
gu, ancak cocuk hastalarda (%35.4) etken saptama
oraninin eriskinlere (%27.3) gore daha yuksek oldu-
gu bildirilmistir. Ozellikle viris kaynakl solunum yolu
enfeksiyonlarinin ¢ocuklarda daha sik goruldigi be-
lirtilmekle birlikte (2,3,16), sunulan arastirmada c¢o-
cuklarda (%45) eriskinlere (%62) gore etken saptama
oraninin (istatistiksel olarak anlamli olmasa da) daha
dusik bulunmus olmasi, bir yillik stregte arastirmaya
dahil edilen ¢ocuk hasta sayisinin (n=20) az olmasi
nedeniyle olabilir.

Solunum yolu enfeksiyonlarina bakteri, virlis, man-
tar ve parazitler neden olabilmekle birlikte, enfeksi-
yonlarin blyuk bir cogunlugundan virdslerin sorumlu
oldugu bilinmektedir (5,6). Bu calismada, solunum
yolu érneklerinden izole edilen patojenlerin %69.8'ini
viral etkenler olusturmus ve en sik saptanan virls-
ler sirasiyla HRV (%23.3), HCoV'lar (%17.4), INF'ler
(910.4), RSV A/B (%9.3), PIV-3 (%5.8), HMPV A/B
(%2.4) ve EV (%1.2) olarak belirlenmistir (Tablo 3).
Cocuklarda en sik rastlanilan etken RSV A/B, eriskin-
lerde ise HRV olmustur. Etkenlerin dagilimi agisindan
elde edilen verilerin yurt disinda ve lkemizde yapilan
arastirma verileri ile benzerlik gosterdigi gortlmekte-
dir (3,6,8-13,15-20). istanbul’da Kuskucu ve ark. (15)
tarafindan 788 eriskin hasta 6rneginin incelendigi bir
calismada, en fazla saptanan etkenlerin sirasiyla IN-
F'ler (%16.9), HRV (%14.9), HCoV'lar (%8.6) ve RSV
A/B (%6.9) oldugu belirtiimistir. izmirde yapilan ve
5102 drnegin arastinldigi bir calismada, eriskin has-
talarda en sik saptanan virlslerin sirasiyla INF'ler
(9653.8), AdV (%11), RSV (%7.1) ve PIV (%7.1), co-
cuk hastalarda ise RSV (%24.5), INF'ler (%22.9), PIV
(%14.4) ve HRV (%8.6) oldugu tespit edilmistir (6).



Ozdamar ve ark.’nin (13) Kocaeli ve istanbul illerini
kapsayan calismasinda, incelenen 283 o6rnek (251
cocuk, 32 eriskin) arasinda en sik sirasiyla HRV, AdV,
INF’'ler ve RSV A/B izole edilmistir. Bursa’'da notrope-
nik 50 eriskin hastanin dahil edildigi bir calismada, en
sik gorulen etkenler sirasiyla HCoV'lar (%49.1), PIV
(%24.5), INFler (%11.3) ve RSV A/B (%5.7) olarak
belirlenmistir (21).

Ulkemizde molekiler yontemlerin kullanildigi calis-
malarda, solunum yolu &rneklerinden en sik tespit
edilen bakteriyel etkenin S. pneumoniae oldugu belir-
tilmektedir (14,22-24). Benzer sekilde, bu ¢alismada
elde edilen bulgular (sirasiyla en sik izole edilen bak-
teriyel etkenler; S. pneumoniae, S. aureus, C. pneu-
moniae) bu bilgiyi desteklemektedir. izmir'de Kanbe-
roglu ve ark. (22) tarafindan yapilan calismada, en sik
saptanan bakteriyel etkenlerin sirasiyla S. pneumoni-
ae (n=23), S. aureus (n=12) ve M. pneumoniae (n=5)
oldugu bildirilmistir. Yurt disinda yapilan ¢calismalar in-
celendiginde, siklik dagilimi tlkelere gore degiskenlik
gOstermekle birlikte, en sik saptanan etken S.pneu-
moniae’yi genellikle atipik etkenlerin (M. pneumoniae,
C. pneumoniae, Legionella pneumophila), H. influen-
zae veya S. aureus’un izledigi goérilmektedir (19,25-
27). Bununla birlikte, 6zellikle nazofarengeal strinti
orneklerinde S. aureus saptanan hastalarda, solunum
yolu enfeksiyonu tanisi konulmadan 6nce nazal kolo-
nizasyon olasiligi géz oéninde bulundurularak mole-
kiler test sonuclari mutlaka klinik bulgular ile birlikte
degerlendirilmelidir.

Bircok klinik arastirmada bir solunum yolu 6rneginde
ayni anda birden fazla patojen varliginin klinik tablo-
yu etkilemedigdi 6ne surilmisse de, koenfeksiyon ile
hastaligin siddeti arasindaki iliski hala tartismali bir
konudur (3,16,28). Bununla birlikte, literattir incelen-
diginde, yapilan calismalarda koenfeksiyon sapta-
ma oranlari ve koenfeksiyonlarda yer alan etkenlerin
dagihmi agisindan farkli sonuglarin elde edildigi go-
rilmektedir. On dokuz farkli arastirmaya ait verile-
rin degerlendirildi§i bir meta-analizde, koenfeksiyon
oranlarinin %5 ile %62 arasinda degistigi bildirilmistir
(16). Daha ¢ok ¢ocuk hastalari kapsayan arastirma-
larin dahil edildigi bu analizde, koenfeksiyonlarda en
sik RSV'ye rastlanildigi ve RSV'ye en fazla eslik eden
etkenlerin AdV, HBoV ve INF-A oldugu belirtilmistir.
Cin'de Zhang ve ark. (20) tarafindan yduritilen gok
merkezli bir calismada, koenfeksiyonlarda en yaygin
gorulen etkenlerin INF'ler ve HRV oldugu bildirilmis-
tir. Ulkemizde Colak ve ark. (29), koenfeksiyonlarda
HCoV'lara en sik eslik eden etkenin HRV oldugunu
belirtmislerdir. Yurt icinde yapilan baska bir calis-
mada, koenfeksiyon olgularinin ¢ogunun pediatrik
yas grubunda oldugu ve ilk sirada RSV, ikinci sirada
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HRV’nin yer aldigi bildirilmistir (30). Bu calismada ise
literattr verilerine benzer sekilde, incelenen 6rneklerin
13'Unde (%10.8) iki veya Uc¢ etken varliyi es zaman-
Il saptanmistir. En sik HRV ve S. pneumoniae (n=3)
birlikteligi tespit edilmekle birlikte, koenfeksiyonlarda
en fazla yer alan etkenlerin sirasiyla HCoV’lar (n=7),
HRV (n=5), S. pneumoniae (n=4), INF-B (n=2), RSV
A/B (n=2), PIV-3 (n=1) ve EV (n=1) oldugu go6rulmus-
tur (Tablo 4). HCoV’lar ve HRV'nin genellikle soguk
alginhgi seklinde enfeksiyonlara neden oldugu, ancak
diger solunum yolu etkenleriyle birlikte dzellikle yeni-
doganlar, yaslilar, kronik hastaligi olanlar ve immun-
stpresif hastalarda alt solunum yolu hastaliklarina da
yol acabildigi bildiriimektedir (4,5,29).

Solunum virtslerine bagli olarak gelisen akut solu-
num yolu enfeksiyonlarinin 6zellikle iliman iklime
sahip cografi boélgelerde mevsimsel 6zellik goster-
digi bilinmektedir. Yapilan ¢alismalarda, solunum vi-
ruslerinin kuzey yarimkirede kis ve erken ilkbahar
aylarinda 6zellikle Aralik-Nisan aylari arasinda daha
etkin olduklari belirtimektedir (1,3-7,12,15,17,18,29-
31). Bu calismada da boélgemizde, solunum virtsleri-
nin ¢ogunlukla kis ve ilkbahar aylarinda etken olarak
saptandidl ve yaz aylarinda ise etken pozitifliginin en
dusuk seviyelere geriledigi gorilmustir (Tablo 3, Sekil
1). HRV ve HCoV'lar, 6zellikle kis ve ilkbahar aylarin-
da pik yapmakla birlikte tim yil boyunca akut solunum
yolu enfeksiyonlarindan izole edilmistir. INF’ler ile bir-
likte RSV A/B’nin de Ozellikle kis ve ilkbahar aylarinda
daha siklikla enfeksiyona yol actiklari gdzlenmistir.

Sunulan ¢alismanin retrospektif ve tek merkezli ol-
masi, nispeten sinirli sayida 6rnek icermesi ve klinik
degerlendirme yapilamamis olmasi gibi birtakim kisit-
layici yonlerinin bulunmasina ragmen epidemiyolojik
veri agisindan literatiire katki saglayacagi dusunil-
mektedir.

Sonug

Sonug olarak, solunum yolu etkenlerinin prevalansi ve
mevsimsel dagilimi acisindan elde edilen veriler tlke-
mizde farkh cografi bolgelerde yapilan calismalar ile
benzerlik gdstermektedir. Akut solunum yolu enfeksiyo-
nu olan hastalardan gonderilen drneklerin %59.2'inde
bir veya birden fazla etken pozitifligi saptanmis ve co-
cuklarda en sik rastlanilan etkenin RSV A/B, eriskinler-
de ise HRV oldugu goérulmustir. Bolgemizde solunum
virtslerinin mevsimsel farklliklar gosterdikleri ve kis
ve ilkbahar aylarinda daha aktif olduklari belirlenmistir.
Solunum yolu érneklerinde MRT-PCR ile viral ve bak-
teriyel etkenlerin taranmasi, akut solunum yolu enfek-
siyonu olan hastalarda etyolojiyi ortaya koymada hizli
ve etkili bir ydntem olarak distuntlmastr.

177



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onay!

Calisma oOncesinde Sileyman Demirel Universite-
si Tip Fakiltesi Klinik Arastirmalar Etik Kurulu'ndan
onay alinmis (Tarih: 18.08.2021, Karar No: 264) ve
calisma “Helsinki Deklarasyonu’na uygun olarak yu-
ratdimastar.

Finansman

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

Kaynaklar

1.

10.

11.

12

13.

14.

15.

Tregoning JS, Schwarze J. Respiratory viral infections in in-
fants: causes, clinical symptoms, virology, and immunology.
Clin Microbiol Rev 2010;23(1):74-98.

Kesson AM. Respiratory virus infections. Paediatr Respir Rev
2007;8(3):240-8.

Goktas S, Sirin MC. Prevalence and seasonal distribution of
respiratory viruses during the 2014-2015 season in Istanbul.
Jundishapur J Microbiol 2016;9(9):e39132.

Bayrakdar F, Altas AB, Korukluoglu G. Solunum Yolu Virusleri-
nin 2009-2012 Yillari Arasinda Ulkemizdeki Mevsimsel Dagili-
mi. Turk Mikrobiyol Cem Derg 2013;43(2):56-66.

Mahony JB, Petrich A, Smieja M. Molecular diagnosis of respira-
tory virus infections. Crit Rev Clin Lab Sci 2011;48(5-6):217-49.

Cicek C, Arslan A, Karakus HS, Yalaz M, Saz EU, Pulluk¢u H,
Cok G. Akut solunum yolu enfeksiyonu olan hastalarda solu-
num viruslarinin prevalansi ve mevsimsel dagilimi, 2002-2014.
Mikrobiyol Bul 2015;49(2):188-200.

Alcaide ML, Bisno AL. Pharyngitis and epiglottitis. Infect Dis
Clin North Am 2007;21(2):449-69.

Uyar M, Kuyucu N, Tezcan S, Aslan G, Tasdelen B. Brongiyolit
tanisi alan 0-2 yas grubu ¢ocuklarda insan bokavirus ve diger
solunum viruslarinin sikhginin arastiriimasi. Mikrobiyol Bul
2014;48(2):242-58.

Sancakli O, Yenigiin A, Kirdar S. Alt Solunum Yolu Enfeksiyo-
nunda Nazofaringeal Orneklerde Polimeraz Zincir Reaksiyonu
Sonuglari. J Pediatr Inf 2012;6:84-9.

Appak O, Duman M, Belet N, Sayiner AA. Viral respiratory in-
fections diagnosed by multiplex polymerase chain reaction in
pediatric patients. J Med Virol 2019;91(5):731-7.

Arslan A, Cicek C, Saz EU, Gulen F, Karakus HS. Viral Solu-
num Yolu Enfeksiyonlarinin Tanisinda Bir Multipleks PCR Yon-
teminin Performansinin degerlendiriimesi. Tuirk Mikrobiyol Cem
Derg 2016;46(4):159-64.

. Akcali S, Yilmaz N, Giler O, Sanlidag T, Anil M. Alt solunum

yolu enfeksiyonu olan ¢ocuklarda solunum yolu viral etkenleri-
nin sikhgr. Turk Ped Ars 2013;48(3):215-20.

Ozdamar M, Turkoglu S. Detection of respiratory pathogens
in lower respiratory tract infections by multiplex real time PCR
in Kocaeli/lstanbul province in 2015-2017. Medeniyet Med J
2018;33(3):188-94.

Samlioglu P, Karaca Derici Y, Yilmaz N, Hanci S. Alt Solu-
num Yolu infeksiyonlarinda Polimeraz Zincir Reaksiyonu ile
Saptanan Bakteriyel Etkenlerin Degerlendiriimesi. FLORA
2020;25(1):28-32.

Kuskucu MA, Mete B, Tabak F, Midilli K. Yetiskinlerde Solunum
Yolu Viral Etkenlerinin 2010-2018 Yillart Arasindaki Prevalansi ve
Mevsimsel Dagilimi. Turk Mikrobiyol Cem Derg 2020;50(1): 21-6.

178

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Solunum Yolu Etkenlerinin Arastiriimasi

Goka EA, Vallely PJ, Mutton KJ, Klapper PE. Single and mul-
tiple respiratory virus infections and severity of respiratory dise-
ase: a systematic review. Paediatr Respir Rev 2014;15(4):363-
70.

Magin S, Findik D. Viral pathogens and seasonal distribution in
respiratory tract infections. FLORA 2020;25(1):69-75.

Dereci S, Copur Cicek A, Ozkasap S, Mutlu MA, Kocyigit S,
Sahin K. Distribution of respiratory viruses which cause lower
respiratory tract infection in pediatric age group. J Coast Life
Med 2015;3(7):547-50.

leven M, Coenen S, Loens K, Lammens C, Coenjaerts F, Van-
derstraeten A, ve ark. Aetiology of lower respiratory tract infecti-
on in adults in primary care: a prospective study in 11 European
countries. Clin Microbiol Infect 2018;24(11):1158-63.

Zhang D, He Z, Xu L, Zhu X, Wu J, Wen W, ve ark. Epidemio-
logy characteristics of respiratory viruses found in children and
adults with respiratory tract infections in southern China. Int J
Infect Dis 2014;25:159-64.

Agca H, Akalin H, Ali R, Cetin ED, Cilo BD, Kazak E, ve ark. Not-
ropenik Hastalarin Solunum Yolu Orneklerinde Viral Etkenlerin
Arastirilmasi. Tirk Mikrobiyoloji Cem Derg 2019;49(3):125-31.
Kanberoglu G, Gudeloglu E, Bag O, Ecevit CO. Akut alt solu-
num yolu enfeksiyonu nedeniyle hastaneye yatan ¢ocuklarda
Multiplex-PCR ile saptanan enfeksiyoz etkenlerin degerlendiril-
mesi. Pam Tip Derg 2021;14:604-10.

Kurutepe S, Ecemis T, Ozgen A, Bigmen C, Celik P, Aktogu Oz-
kan S, ve ark. Toplum Kékenli Pnémonisi Olan Eriskin Hastalar-
da Konvansiyonel ve Multipleks PCR Yontemleriyle Bakteriyel
Etiyolojinin Arastiriimasi. Mikrobiyol Bul 2012;46(4):523-31.
Aydemir Y, Aydemir O, Pekcan S, Ozdemir M. Value of mul-
tiplex PCR to determine the bacterial and viral aetiology of
pneumonia in school-age children. Paediatr Int Child Health
2017;37(1):29-34.

Bénet T, Sylla M, Messaoudi M, Sanchez Picot V, Telles JN,
Diakite AA, ve ark. Etiology and factors associated with pneu-
monia in children under 5 years of age in Mali: a prospective
case-control study. PLoS One 2015;10(12):e0145447.
Honkinen M, Lahti E, Osterback R, Ruuskanen O, Waris M. Vi-
ruses and bacteria in sputum samples of children with commu-
nity-acquired pneumonia. Clin Microbiol Infect 2012;18(3):300-7.
Hamano-Hasegawa K, Morozumi M, Nakayama E, Chiba N,
Murayama SY, Sunakawa K, ve ark. Comprehensive detecti-
on of causative pathogens using real-time PCR to diagnose
pediatric community-acquired pneumonia. J Infect Chemother
2008;14(6):424-32.

Asner SA, Science ME, Tran D, Smieja M, Merglen A, Mertz D.
Clinical disease severity of respiratory viral co-infection versus
single viral infection: a systematic review and meta-analysis.
PL0S One 2014;9(6):€99392.

Colak M, Aktas Tapisiz A, Giizel Tungcan O, Bozdayl G. CO-
VID-19 pandemisi 6ncesinde Coronaviridae ailesi pozitifliginin
ve mevsimsel dagiliminin; retrospektif olarak degerlendirilmesi
(2016-2020). FLORA 2020;25(4):480-9.

Cicek C, Bayram N, Anil M, Gilen F, Pulluk¢u H, Saz EU, ve
ark. Solunum viruslar ve influenza A virus alt tiplerinin multip-
leks PCR yontemi ile ayni anda saptanmasi. Mikrobiyol Bul
2014,;48(4):652-60.

Choi EH, Lee HJ, Kim SJ, Eun BW, Kim NH, Lee JA, ve ark.
The association of newly identified respiratory viruses with
lower respiratory tract infections in Korean children, 2000-
2005. Clin Infect Dis 2006;43(5):585-92.



OZGUN ARASTIRMA ORIGINAL RESEARCH

Med J SDU / SDU Tip Fak Derg > 2022:29(2):179-186 doi: 10.17343/sdutfd.993080

FACTORS AFFECTING THE FALL RISK AND ASSISTIVE
WALKING DEVICE USE OF PATIENTS WITH KNEE

OSTEOARTHRITIS

DiZ OSTEOARTRITLI HASTALARDA DUSME RIiSKIiNi VE YARDIMCI YURUME
CiHAZI KULLANIMINI ETKILEYEN FAKTORLER

Tuba BAYKAL!, Esra ERDEMIR?

!Suleyman Demirel University, Medical School, Department of Physical Medicine and Rehabilitation,

Isparta, TURKIYE

2Zile Public Hospital, Department of Physical Medicine and Rehabilitation, Tokat, TURKIYE

Cite this article as: Baykal T, Erdemir E. Factors affecting the fall risk and assistive walking device use of patients with knee

osteoarthritis. Med J SDU 2022; 29(2): 179-186.

Oz

Amag

Bu calismada, ileri evre diz osteoartriti olan hastalar-
da dusme riskini ve yardimci yliriime cihazi kullanim
oranlarini ve bu hastalarda bu cihazlarin kullanimini
etkileyen faktorleri arastirmayr amagladik.

Gerec ve Yontem

Bu prospektif, kesitsel, gozlemsel calismaya Mart
2020 ile Eylul 2020 arasinda poliklinigimize basvuran
ve ileri evre diz osteoartriti olan 79 hastay (72 ka-
din, 7 erkek; medyan yas 60; dagilim, 40-75) dahil
ettik. Hastalarin denge durumunu Berg Denge Olcegi
ile agri diizeylerini Sayisal Derecelendirme Olgegi ile
kisi beyanina dayanan dizabilite skorlarini ise Wes-
tern Ontario and McMaster Universities Osteoarthri-
tis Index ile degerlendirdik. Birincil sonlanim noktasi
hastalarin denge durumu ve yardimci yuriime ciha-
z1 kullanim oranlariydi. ikincil sonlanim noktalari ise
yas, obezite, hastalik siddeti, agri dizeyleri, sakatlik
skorlarl ve diisme oykisiydu.

Bulgular
Berg Denge Skalasina gore 40 (% 50,6) hastada dis-
me riski saptandi. Yardimci yirime cihazi kullanim

oranlari tim hastalarda ve diisme riski olan hastalar-
da sirasiyla % 21.5 ve % 42.5 idi. Dusme riski olan-
lar ile olmayanlar arasinda yardimci yuriime cihazi
kullanimi agisindan istatistiksel olarak anlamli fark
vardi (p<0,001). Artan diisme riski ile obezite, ylksek
hastalik siddeti ve ytksek 6zirlilik skorlari arasinda
anlamli bir iliski bulundu. Ancak diisme riski olan kisi-
lerde yas disinda (p<0,001) yardimci ylriime cihazi
kullanimini etkileyen herhangi bir faktér bulamadik.

Sonug

Calismamizin sonuglari ileri evre diz osteoartriti olan
hastalarda disme riskinin arttigini ve bu hastalarda
yardimci yuriime cihazi kullaniminin disme riski ile
iliskili oldugunu géstermistir.

Anahtar Kelimeler: Diz osteoartriti, disme riski, yar-
dimci yirime cihazi

Abstract

Objective

In this study, we aimed to investigate the risk of falling
in patients with advanced-stage knee osteoarthritis and
the rates of assistive walking device use, and the factors
affecting the use of these devices in such patients.
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Materials and Methods

In this prospective, cross-sectional, observational
study, we included 79 patients (72 females, 7 males;
median age 60 years; range, 40 to 75) with advanced-
stage knee osteoarthritis. We assessed the balance
status of the patients with the Berg Balance Scale,
pain levels with the Numeric Rating Scale, self-
reported disability scores with the Western Ontario
and McMaster Universities Osteoarthritis Index.
Our primary outcome measurements were balance
status, and assistive walking device usage rates of
the patients. Secondary outcome measures were
age, obesity, disease severity, pain levels, disability
scores, and fall history.

Results

According to Berg Balance Scale, 40 (50.6 %)
patients had a risk of fall. Assistive walking device
usage rates were 21.5 % and 42.5 % for the total

Introduction

Osteoarthritis (OA) is the most common form of
arthritis. Among all joints, OA of the knee is one of
the most frequent debilitating and life-altering joint
diseases causing pain and disability. The lifetime risk
of developing symptomatic knee OA is approximately
40 % in men and 47 % women and the likelihood of
knee OA increases with age [1, 2].

Falls in the elderly are a major problem and attenuated
balance control is an important cause of falls in this
group [3]. The prevalence of falls in people over 60
years of age with knee OA is significantly higher than
the others without knee OA, with a rate of 50-60 % [4].
Elderly and people with difficulty in walking demand
assistive walking devices (AWDs), such as canes
(walking sticks), crutches, and walkers, to maintain
their balance and move independently. The use of an
AWD in people with knee OA takes part in guidelines
with strong recommendations [5, 6].

Even though the prevalence of falls is high in patients
with knee OA, the mechanism, certain causes,
and prevention methods of falling in this group are
unclear. Thus more excessive studies are needed to
comprehend the magnitude of balance attenuation in
this group [4, 7].

Albeit biomechanical and clinical studies have
exposed that AWD can help individuals to maintain
balance and to improve their mobility, it remains a
lack of understanding of the effectiveness of these
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of the patients and for the patients at risk of falling,
respectively. There was a statistically significant
difference in assistive walking device use between
those at risk of falling and those without (P<0.001). A
significant correlation was found between increased
risk of falling and obesity, high disease severity, and
high disability scores. However, we did not find any
factors other than age (P<0.001) that affect assistive
walking device use in people at risk of falling.

Conclusion

The results of our study showed that the risk of falling
is increased in patients with advanced-stage knee
osteoarthritis and that the use of an assistive walking
device is associated with the risk of falling in these
patients.

Keywords: Knee osteoarthritis,
Assistive walking device

Risk of falling,

devices [8]. Furthermore, when these devices are
used improperly, on the contrary of expected effect,
they can decrease the control on the balance and
ability of walking and can cause falls [7, 9].

According to limited studies of understanding the
mechanism of the main causes of falls in patients
with knee OA and the necessity of AWD use in such
group; we aimed to reveal the fall risk of these patients
and the rate of assistive walking device use and the
relationship between these two factors.

Materials and Methods

The study protocol conforms to the ethical guidelines of
the 1975 Declaration of Helsinki and was approved by
the Suleyman Demirel University, Faculty of Medicine
Ethical Committee on March 5, 2020 (number
72867572.050.01.04). All participants included in the
study signed a consent form.

Study Design

Our study was a prospective, cross-sectional,
observational study, consisted of 79 patients with
knee OA, who consulted our outpatient clinic between
March 2020 and September 2020. The primary
outcome of our study was the association between
risk of fall and use of AWD among patients with
grade 3 and grade 4 knee OA. Secondary outcome
measures were the association between fall risk and
AWD usage with age, body mass index (BMI), pain,
disease severity, self-reported disability scores, and
fall history.



The patients, who were between the ages of 40 and
75, had the ability of walking and had radiographic
disease severity of grade 3 and grade 4 knee OA
according to the Kellgren-Lawrence (KL) scale, were
admitted to the study. The exclusion criteria were
the following: (1) another lower extremity disease
contributing to a disability, (2) significant cognitive
disorder, (3) visual problems, (4) upper extremity
disorders that interfere with the usage of AWD, (5)
severe respiratory and cardiovascular disease.

All participants were assessed by the same examiner.
Demographic characteristics of the patients consisting
of age, gender, body mass index (BMI) (data were
collected as obese and non-obese), educational
status, smoking habit, comorbidities were recorded.

Clinical Data

Clinical data collected were disease-related features
including disease duration, pain, previous fall
history, serum acute phase reactant (erythrocyte
sedimentation rate (ESR), c-reactive protein (CRP))
levels, and therapy-related factors including use of
an AWD, drug therapy for OA. Knee radiographs
were assessed by the same experienced clinician
according to the KL scale. The numeric rating scale
(NRS) was used to evaluate the pain severity, the
disability was assessed with a self-reported functional
guestionnaire: Western Ontario and McMaster
Universities (WOMAC) Osteoarthritis Index. The
patients’ holistic balance status was assessed with
the Berg Balance Scale (BBS).

Assessment Tools

KL grading scale is a radiographic classification
system for OA of the knee joint [10]. The scale uses
plain radiographs and is graded between 0 and 4.
Radiographicimages according to the KL grading scale
are the following: grade 0: no radiographic features
of OA, grade 1: possible joint space narrowing and
osteophyte formation, grade 2: definite osteophyte
formation with possible joint space narrowing, grade
3: multiple osteophytes, definite joint space narrowing,
sclerosis, and possible bony deformity, grade 4: large
osteophytes, marked joint space narrowing, severe
sclerosis and definite bony deformity.

NRS is a pain severity scale. The numerical scale is 0
to 10. Zero refers to "no pain" while 10 refers to "the
most intense pain that the patient can imagine". The
patient can express the pain severity either verbally
or written [11].

WOMAC OA index is a widely used self-reported
functional questionnaire [12]. The WOMAC measures
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totally 24 items; 5 for pain (score range 0-20), 2
for stiffness (score range 0-8) and 17 for functional
limitation (score range 0-68). Symptom severity is
directly proportional to high scores in the knee.

BBS is a measurement tool used for determining
holistic balance and fall risk of elderly individuals [13].
The scale consists of 14 items. Each item is scored
from 0 to 4, while the maximum score is 56. Scores
between; 0-20 indicate severe balance impairment
and a high risk of fall, 21-40 indicates moderate
balance impairment and a moderate risk of fall, 41-56
indicates normal balance status and a low risk of fall.
The assessment takes about 15-20 minutes.

Statistical Analysis

The statistical analysis was performed using
SPSS for IBM version 21. Data are presented as a
percentage, median (range), or meanzStandard
deviation as appropriate. All the continuous variables
were evaluated for normality by Kolmogorov-Smirnov
and Shapiro-Wilk test. The comparisons between the
risk of fall groups and also walking aid usage groups
were made using the Chi-square or Fisher's exact
tests for nominal and categorical variables and the
Mann-Witney U test for continuous variables. Logistic
regression analysis was performed to evaluate the
risk factors that may affect the fall situation in the
previous year. We considered the p value less 0.05
statistically significant.

Results

Patients

A total of 79 patients, 7 (8.9 %) male, and 72 (91.1 %)
female met the inclusion criteria and enrolled in the
study. The median age of all patients was 64 (40-75).
The baseline characteristics of the patients including
age, gender, body mass index, education level,
smoking habit, and clinical features were detailed in
Table 1.

Clinical Evaluations

The median scores of all patients for NRS, WOMAC
OA index, and BBS were 6 (0-9), 42.7 (4-80.2), 40
(5-56), respectively. According to BBS, 40 (50.6 %)
patients had a risk of fall, 7 (17.5 %) of which had a
high risk. AWD usage rates were 21.5 % and 42.5 %
for the total of the patients and for the patients at risk
of falling, respectively. An AWD was recommended
and prescribed for 31 (77.5 %) patients all of which
were among those who have a risk of fall. Of these 31
patients, 17 (54.8%) used the recommended device,
while 14 (45.2%) did not. Among these 14 patients,
7 patients have tried to use the prescribed AWD but
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Table 1 The baseline characteristics of all patients(n=79)

Number Percentage

Gender

Male 7 8.9 %
Female 72 91.1%
Age

<65 41 51.9%
>65 38 48.1 %
Body mass index (kg/cm?

<30 38 48.1 %

>30 41 51.9 %
Education

Primary 54 68.4 %
High school 15 19 %
Graduate 10 12.6 %
Smoking

Yes 14 17.7 %

No 65 82.3%
Regular drug use

Yes 34 43 %

No 45 57 %
Other chronic disease

Yes 61 772 %
No 18 22.8%
Pain

Yes 76 96.2 %

No 3 3.8%

Median Range
Time from diagnosis(year) 4 1-20
C-reactive protein (mg/l) 3.23 0.04-68
Erythrocyte sedimentation rate (mm/h) 125 2-38
Mean Standart Deviation

Uric acid (mgll) 5.09 +1.31

had to stop using due to increasing pain severity and
further impairment of their walking skills. Despite
professional recommendation four of the other seven
people never used an AWD for cosmetic reasons
and three did not believe they had an imbalance.
The walking aids used were standard canes (12),
Canadian crutches (3), and simple wooden sticks
(2). All AWD users had been using AWD for more
than a year, except for one patient who had been
using Canadian crutch for two months. Walker and
custom-made walking sticks were neither advised
nor prescribed for any of the patients. None of the
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patients without fall risk were using an AWD. 37 (46.8
%) patients had a fall in the one last year, and 20 of
them fell two or more times.

The clinical findings of the patients with and without
risk of fall are compared in Table 2. There were
no statistically significant differences between the
two groups for age and pain (P=0.454, P=0.541
respectively). Only 3 of our patients did not suffer from
pain and 65.8 % of those suffering, were describing
severe pain. The rate of obesity (62.5 % vs 41 %) and
grade 4 knee OA (40 % vs 7.7 %) were statistically



The comparison of clinical findings of patients who have a risk of fall and have not.
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Risk of fall(n=40) No risk of fall(n=39) p value
Age
<65 20(50%) 21 (53.8%) 0.454
> 65 20(50%) 18(46.2%)
Obesity
Yes 25(62.5%) 16(41%) 0.046
No 15(37.5%) 23(59%)
Pain
Yes 39(97.5%) 37(94.9%) 0.541
No 1 (2.5%) 2(5.1%)
KLGS
Grade 3 24(60%) 36(92.3%) 0.001
Grade 4 16(40%) 3(7.7%)
Use of an AWD
Yes 17(42.5%) 0 <0.001
No 23(57.5%) 39(100%)
Fall in the previous year
Yes 30(75%) 7(17.9%) <0.001
No 10(25%) 32(82.1%)
NRS score 6.5 (0-9) 6 (1-9) 0.151
WOMAC score 55.2(21.8-73.95) 31.25(4-80.2) <0.001

AWD: Assistive walking device, KLGS: Kellgren Lawrence grading system, NRS: Numerical rating scale,
WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index

with and without AWD

The comparison of clinical findings and falling status of patients at risk of fall (n=40),

Using a walking aid (n:17) No walking aid (n:23) p value

Age
<65 2 (11.8 %) 18 (78.3 %) <0.001
265 15 (88.2 %) 5(21.7 %)
Obesity
Yes 8 (47.1 %) 17 (73.9 %) 0.107
No 9 (52.9 %) 6 (26.1 %)
Pain
Yes 16 (94.1 %) 23 (100.0 %) 0.425
No 1 (5.9 %) 0 (0.0 %)
KLGS

Grade 3 9 (52.9 %) 15 (65.2 %) 0.522
Grade 4 8 (47.1 %) 8 (34.8 %)
NRS score 7 (0-9) 6 (3-9) 0.381
WOMAC score 66.6 (27-73.95) 53.12 (21.8-71.8) 0.122
Fall in the previous year

Yes 13 (76.5%) 17 (73.9%) 0.853

No 4 (23.5%) 6 (26.1%)
Falling number

0 4(23.5%) 6(26.1%) 0.720
1 5(29.4%) 9(39.1%)

22 8(47.1%) 8(34.8%)

AWD: Assistive walking device, KLGS: Kellgren Lawrence grading system,

NRS: Numerical rating scale, WOMAC: Western Ontario and McMaster Universities Osteoarthritis index

183



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

significantly high in the group of fall risk, WOMAC
scores were statistically significantly different between
the two groups (all P values <0.001). The rate of
falling in the one last year was noticeably higher in
the patients at risk of fall (75 % vs 17.9 %, P<0.001)

The clinical findings of the patients at risk of falls
with or without using an AWD are compared in Table
3. There was a statistically significant difference
between the two groups for age (P<0.001). There
were no statistically significant differences for obesity,
pain, pain scores, and WOMAC scores (all P values
>0.005). To investigate the effect of using a walking aid
on falls, the fall status in the last year and the number
of falls were compared between the patients at risk of
fall who used and did not use an AWD. The number
of falls and falling status in the last year were similar
in the patients who used and did not use a walking aid
(Table 3) (P=0.853 and P=0.720 respectively).

Logistic regression analysis was performed to evaluate
the risk factors that may affect the fall situation in the
previous year. We examined age, gender, obesity,
presence of pain, pain scores, disease severity,
and self-reported functional scores of WOMAC for
disability as risk factors. Only high scores of WOMAC
were associated with fall history in the last year (OR:
1.068, 95 % CI: 1.029-1.109, p=0.001).

Discussion

The main findings of our study are the fall risk of the
patients with moderate to severe knee OA and their
AWD usage rates. Our secondary findings were the
relationship between fall risk and use of an AWD
with age, obesity, pain, the severity of the disease,
disability, and fall history.

We used the BBS tool to determine the fall risk of the
participants. Such performance-oriented functional
tests are widely used in clinical practice to assess the
mobility and balance problems of the elderly. BBS
has been claimed to have a ceiling effect in patients
with mild knee OA who are functioning well [3]. To
our knowledge, a similar relationship has not been
demonstrated in moderate to severe (grade 3-4) knee
OA. Furthermore, in a systematic review, published in
2017, it is reported that the BBS score (<50 points) is
one of the most evidence-based functional measures
in determining the risk of future falls [14].

We found that 50.6 % of the patients had a risk of
fall and 21.5 % of total patients were using an AWD.
The AWD usage rates among patients at risk of falling
were 42.5 %. The amount of fall risk in our study is in
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accordance with the literature while the AWD usage
rates among individuals with knee OA are much lower
than the estimated rates of 40-70 % [9, 15, 16]. In
an analytical systematic review, it is put forward that
people with knee OA have a higher risk of falling and
more than half of them express a fall history in the
previous year [7, 17]. Similar to such knowledge, 46.8
% of our patients had a fall experience in the last
year, and according to our results, the fall history of
the participants in the previous year was an important
predictor of fall risk in our participants.

In our study, we could not find any relationship
between age, pain score, and fall risk. But there
was a statistically significant association between
obesity, disease severity, and self-reported disability
scores. Although 48.1 % of our patients were over 65
years old, contrary to the literature [18] we found no
relationship between age and fall risk. This might be
caused by our patients who had advanced stage knee
OA regardless of age. We could not find a relationship
between pain and fall risk unlike Kim et al. and results
reported in a systematic review [7, 19]. This may be
because almost all of our patients suffer from pain
and a large percentage of them have a high pain
score. On the other hand, our findings suggest a close
relationship between fall risk with disease severity
and self-reported disability scores (WOMAC) like that
of Kim et al. [19] and Adegoke et al., respectively [20].
Since the gait pattern of obese adults is similar to the
elderly, obesity is linked to both static and dynamic
stability and thus to higher rates of fall risk [21, 22]. Our
results were consistent with these reported results in
obesity-related fall risk in patients with knee OA.

According to our results, age was the only factor that
was contributing to the use of an AWD among patients
with knee OA who were at risk of falls. We could not
correlate pain, pain score, obesity, disease severity,
and disability with AWD use. Walking sticks are used
not only to increase balance but also to reduce pain
with a weight-bearing effect. The factors contributing
to the possession of an AWD were determined as
age, disability, and pain [15, 23]. The reason why
we could not associate device use with pain may
be that our patients who were at risk of falling had
similar pain intensity. A similar inference can be made
for disease severity and disability. Because both
of the factors were associated with falling risk, and
patients at risk of falling had similar disease severity
and disability scores. On the other hand, Van Hook
et al. reported that standard canes would not be
sufficient to reduce pain and they offered that offset
walking sticks should be used in such expectation
especially in patients with knee OA. Furthermore to



increase the base of support they put forward that
custom-made devices, fitted to the patients, should
be prescribed [24]. Although all of our patients took
the professional opinion of a clinician, the majority of
them were using simple and non-custom fitted canes.
Additionally, in accordance with nonuse reasons of
our patients, Akinbo et al. found that nonuse is related
to a negative outcome, negative effects on walking,
and no need [23]. Contrary to the relationship with the
risk of falling, fall history did not affect AWD use. Use
of walking aids were specified as the only extrinsic
risk factor for fall risk in a recent comprehensive
review [7]. However, considering that these devices
are generally prescribed for patients at high risk of
falling, we believe that more comprehensive studies
are needed to fully reveal this relationship. A fact that
should not be overlooked is the adaptation process
to AWD use, which is included in the OARSI 2014
recommendations [25]. It was stated in this report that
at the end of the second month of use, compliance
would not be a further concern.

We would like to point out that our study has some
limitations. First, the sample size was small due to
being a single-center study and our sample group
was not homogenous for gender which has been
previously shown to influence pain perception and
expression [26]. Only 7 of the 79 participants were
male. Therefore, we could not perform any statistical
comparisons between male and female participants.
Second, BBS is an objective measurement tool, but
to a certain extent, it depends on the opinion of the
patient and the clinician.

In conclusion, we found that about half of the
participants with moderate to severe knee OA have
fall risk and the rate of acquiring and using walking
devices of such patients is well below than expected.
We think thatitis important to prescribe the right device
for the right purpose and to inform the patient about
the intended use of the device and the adaptation
period. We believe that more comprehensive disease-
specific studies will shed light on scientific literature.
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Amag

inmeli hastalarda disfonksiyonel vaskiiler olaylara yol
acan 6nde gelen faktorlerden bir tanesi olan aterosk-
leroz; endotelyal disfonksiyon ve vaskiler inflamasyo-
nun 6nemli bir rol oynadigi ¢ok faktorli ve kompleks
bir surectir. Biz bu calismada endotel disfonksiyonu
ve inflamatuar streclerle iliskisi gdsterilmis olan IL-
18 ve adropininin akut iskemik inme hastalarindaki
serum duzeyleri ile epidemiyolojik, klinik, radyolojik
bulgular ve inme siddeti arasindaki iliskiyi arastirmayi
amacladik.

Gerec ve Yontem

Calismamiza akut iskemik inme tanisi konulan 61
hasta ve kontrol grubu olarak 30 saglikli birey alin-
di. Hasta grubunda etiyolojik ve klinik olarak inme alt
gruplari ve inme siddeti belirlendi. Hasta grubundan
ilk 24 saatte, kontrol grubundan herhangi bir zaman-
da ventz kan ornekleri alinarak serumlari ayrildi ve
-80°C’de saklandi. ELISA ydntemi kullanilarak I1L-8 ve
adropin duzeyleri belirlendi. Hasta ve kontrol gruplari-
nin IL-18 ve adropin duzeyleri ile iskemik inme arasin-
daki iliskiler istatistiksel olarak analiz edildi.

Bulgular
Adropin diizeyi hasta grubunda kontrol grubuna goére
istatistiksel olarak anlamli derecede dusuktl (sirasiy-

la 398.01+403.51 ve 509.42+1492.89; p=0.041). Ca-
lisma ve kontrol gruplarinin IL-18 dizeyleri benzer-
di (siraslyla 24.87+14.26 ve 21.11+14.93; p=0.112).
inme risk faktorleri, inme alt gruplari ve inme siddeti
ile belirlenen IL-18 ve adropin diizeyleri arasinda iliski
yoktu.

Sonug¢

Bu bulgular, disik adropin dizeylerinin ateroskleroz
gostergesi olarak iskemik inme risk tahmini 6lcekle-
rinde kullanilabilecegini gostermistir. Akut iskemik in-
meli hasta grubu ile kontrol grubu arasinda ortalama
serum IL-18 diizeyi acisindan fark olmamasi, IL-18'in
iskemiye bagl inflamasyonda ge¢ dénem bir sitokin
olarak rol oynayabilecegini dustundirmistdir.

Anahtar Kelimeler: iskemik inme, Adropin, IL-18, inf-
lamasyon, Endotel disfonksiyonu

Abstract

Objective

Atherosclerosis, one of the prominent factors causing
dysfunctional vascular events in stroke patients,
is a multi-factorial and complex process in which
endothelial dysfunction and vascular inflammation
play significant roles. This study aimed to investigate
the relationships between serum levels of IL-18 and
adropin, associated with endothelial dysfunction and
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inflammatory processes in acute ischemic stroke
patients, with epidemiological, clinical, radiological
findings and stroke severity.

Materials and Methods

Sixty-one patients diagnosed with acute ischemic
stroke and 30 healthy individuals were included in the
study as the patient and control groups. In the patient
group, the stroke sub-groups and severity were
determined etiologically and clinically. Venous blood
samples were obtained within the first 24 hours in the
patient group, and at any time in the control group,
their serums were separated and stored at -80°C. IL-8
and adropin levels were determined using the ELISA
method. The relationships between patient and
control groups’ IL-18 and adropin levels and ischemic
stroke were analyzed statistically.

Results
The adropin level was statistically significantly
lower in the patient group than the control group

Introduction

Stroke is an acute clinical syndrome due to
vascular causes and characterized by rapidly
developing symptoms and signs of focal neurologic
deficit (1). Strokes that develop as aresult of decreased
cerebral blood flow due to local arterial pathology
(mostly atherosclerosis), embolism or hemodynamic
reasons and that are pathologically characterized by
infarction are called ischemic strokes (2). In addition to
many well-known classical risk factors, mechanisms
such as free radical formation, lipid peroxidation,
excitotoxicity, increased intracellular calcium, and
inflammation play a role in the pathophysiology of
cerebral ischemia (3). Inflammatory mechanisms
play roles in both the stroke development risk and
the pathophysiology of cerebral ischemia. In recent
years, many inflammatory markers have been defined
in ischemic stroke-related studies. Some of these
markers have been shown to be helpful to determine
the stroke risk, whereas some others were helpful for
diagnosis and prognosis (4).

IL-18 is a proinflammatory cytokine considered to
play a part in the pathophysiology of acute ischemic
stroke like the other proinflammatory cytokines (5, 6).
Experimental studies demonstrated that I1L-18 was
closely linked with atherosclerotic plaque formation
and instability (7). Besides, IL-18 is an independent
predictor of coronary events in healthy males and a
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(398.01+403.51 and 509.42+1492.89, respectively;
p=0.041). The IL-18 levels of the study and control
groups were similar (24.87+14.26 and 21.11+14.93,
respectively; p=0.112). There was no relationship
between the IL-18 and adropin levels determined
with stroke risk factors, stroke sub-groups, and stroke
severity.

Conclusion

These results showed that low adropin levels could be
used to indicate atherosclerosis in the risk prediction
scales of ischemic stroke. The absence of a difference
between the patient group with acute ischemic stroke
and the control group regarding the first 24-hour mean
serum IL-18 level suggested that IL-18 could play
a role as a late-stage cytokine in ischemia-related
inflammation.

Keywords: Ischemic stroke, adropin,
inflammation, endothelial dysfunction

IL-18,

predictor of cardiovascular mortality in patients with
coronary artery disease (8). In various studies related
to ischemic stroke etiology, it has been hypothesized
that the proinflammatory profile due to increased IL-18
level created a pro-thrombotic and pro-atherosclerotic
process (9). Even though an increased IL-18 level
was not determined in stroke patients, multiple pieces
of evidence showed that the IL-18 level could predict
stroke development (9, 10, 11, 12).

Atherosclerosis is a principal factor causing cerebro-
vascular diseases. Atherosclerosis development is a
complex process depending on multiple factors such
as endothelial dysfunction, vascular inflammation,
and thrombus formation (13). Adropin is a newly
discovered peptide that plays a role in energy
homeostasis and lipid metabolism (14). Adropin,
which regulates glucose and fatty acid metabolism,
is also associated with endothelial cell function and
endothelial nitric oxide synthase (eNOS) bioactivity
(15). Adropin can play a protective role by increasing
nitric oxide (NO) release through eNOS activation
(16). Impairment of endothelial functions brings
about the loss of vasomotor control, decreased NO
production, formation of a pro-coagulant surface, and
increased inflammation. Subsequently, aforementioned
events can cause destabilization of atherosclerotic
plagues and initiate acute coronary syndromes (17).
Another recently conducted study has revealed that
decreased serum adropin level would be a coronary



atherosclerosis-related independent determiner and a
new predictor (18). Because endothelial dysfunction
plays a significant role in atherosclerosis development
and progression, besides its favorable metabolic
profile, adropin has been predicted to be a new target
to limit endothelial dysfunction-related diseases
(16). These results have shown adropin would be a
novel and convenient determiner for the non-invasive
assessment of endothelial functions (19).

The study aimed at examining the relationships
between the first 24-hour serum levels of adropin and
IL-18, which play significant roles in atherosclerosis
and inflammatory processes that have a place in
ischemic stroke pathophysiology, with the subtypes
and severity of the ischemic stroke.

Materials and Methods

The study included 61 patients admitted between May
2016 and October 2016 to the Neurology Clinic of
Medical Faculty Hospital of Atatlirk University within
the first 24 hours after the onset of their complaints
and diagnosed with acute ischemic stroke and 30 age/
gender-matched healthy individuals. The approval of
the head of the Ethics Committee of Atatlirk University
Medical Faculty was taken for the study (on April 26th,
2016: 4/29), and ethical principles were observed
over the course of the study. Both groups participating
in the study gave their consent. Volunteer patients
over the age of 18 years and diagnosed with acute
ischemic stroke within the first 24 hours were included.
Patients with stroke history, brain tumor, or systemic
malignancy, severe infection in the last three months,
those with autoimmune, rheumatic, hematologic, or
immunosuppressive disorders, patients treated with
anti-inflammatory drugs during the past six months,
those with severe renal or hepatic failure, history of
myocardial infarction within the last one year, patients
with peripheral arterial disease or deep venous
thrombosis, history of major trauma or surgery within
the last one year, psychiatric disorders, malnutrition,
and intoxication were excluded from the study.

Clinics, Laboratory, and imaging

Epidemiologic data of the patients in the study,
such as age, gender, personal medical, and family
histories, were questioned. A detailed history of
vascular risk factors (HT, DM, AF, coronary arterial
disease (CAD), congestive heart failure (CHF),
hyperlipidemia, and smoking was obtained in every
patient. Systemic and neurological examinations
of all patients were performed. In all patients with
no contraindication for MRI, the diffusion MRI was
performed within the first 24 hours, following the stroke
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protocol. Routine hematologic and biochemical tests,
complete urinalysis, chest X-ray, electrocardiography,
echocardiography, carotid-vertebral artery Doppler
ultrasonography, cranial MRI, and MR angiography
were carried out in all the study group patients.

Ischemic stroke subtypes in the patient group
were determined in accordance with the Bamford
classification as the total anterior circulation infarct
(TACI), partial anterior circulation infarct (PACI),
posterior circulation infarct (POCI), lacunar infarct
(LACI), and according to the TOAST classification as
large- artery atherosclerosis (LAA), cardioembolism
(CE), small vessel occlusion (SVO), the stroke
of undetermined etiology, and the stroke of other
determined etiology. The control group was divided
into two sub-groups: those with two or more risk
factors (age included) and those with less than two
risk factors (age only). In the National Institute of
Health Stroke Scale (NIHSS), the NIHSS levels were
divided into three groups: an NIHSS score of 0-6 as
mild, 7-15 as moderate, and over 16 as severe.

Demographic and clinical data, laboratory and imaging
results of all patients were recorded in the forms
arranged on an individual basis for every patient.

Blood Collection and Serum Preparation
Approximately five ml of blood was drawn into 10-ml
biochemistry tubes with jelly through the antecubital
veins of the patients within the first 24 hours following
symptom onset, was kept at room temperature for
approximately 30 minutes, and then the serum was
separated by centrifuging at 4000 rpm for ten minutes.
The serum samples were placed in two separate
1.5-ml Eppendorf tubes and stored at -80°C until
the analysis day. The IL-18 level was quantitatively
measured employing the Human Interleukin 18 (IL-18)
ELISA Kit (Cat. No: CK-E10092, China) with the brand
name of EASTBIOPHARM. The adropin level was
quantitatively measured using the Human Adropin
(AD) ELISA Kit (Cat. No: CK-E90267, China) with the
brand name of EASTBIOPHARM. The serum IL-18
and adropin concentrations were presented in ng/L.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS)-
Windows software, version #17, performed the
statistical analysis. The Shapiro Wilks test evaluated
the normal distribution of data, and all continuous
variables in the study were determined not to have
a normal distribution. The numerical variables having
a normal distribution were shown as meantstandard
deviation, whereas the ones with no normal distribution
as median (min-max). The categorical variables were
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presented as numbers and percentages. The Mann-
Whitney U test determined the factors related to
2-category risk groups (numerical variables with no
normal distribution). The Kruskal Wallistestwas usedto
determine the factors related to 3-category risk groups
(numerical variables with no normal distribution).
The Chi-square and Fisher's Exact Chi-square tests
were employed to compare the categorical data. The
relationships among the numerical variables were
analyzed employing Spearman’s correlation analysis.
The value for statistical significance was considered
as p<0.05.

Results

The study included 91 individuals in total involving 61
patients with acute ischemic stroke and 30 controls.

IL-18 and Adropin Levels in Patients with Acute Ischemic Stroke

The demographic and clinical data obtained from the
patient and control groups were presented in the table
(Table 1). No statistically significant differences were
observed between the patient and control groups
regarding age and gender (p>0.05). By comparison
of the patient group diagnosed with acute ischemic
stroke with the control group, a significantly lower
mean adropin level was found in the patient group
(398.01+403.51 and 509.42+1492.89, respectively;
p=0.041). No statistically significant difference
was established between the mean IL-18 values
of the patient and control groups (24.87+14.26 and
21.11+14.93, respectively; p=0.112) (Table 1).

When the distributions of risk factors in the stroke
subtypes (TOAST) were analyzed, HT was most
frequent (87.5%) in the group with small vessel

Table 1 Demographic, clinical and laboratory characteristics in patients and healthy controls.

Patients (n=61) Controls (n=30) p
Age (years, meantSD) 71.47+11.67 70.00+£11.86 0.254
Gender (female) 38 (62.3%) 18 (60%) 0.832
Stroke risk factors
Hypertension 41 (67.2%) 12 (40%)
Diabetes 20 (32.8%) 5 (16.7%)
Atrial fibrillation 21 (34.4%) 2 (6.7%)
Coronary artery disease 11 (18%) 2 (6.7%)
Congestive heart failure 13 (21.3%)
Hyperlipidemia 17 (27.9%) 3 (10%)
Smoking 17 (27.9%) 2 (6.7%)
TOAST
LAA 15 (24.6%)
CE 15 (24.6%)
SVO 16 (26.2%)
uD 11 (18%)
oD 4 (6.6%)
Bamford
TACI 11 (18%)
PACI 18 (29.5%)
LACI 22 (32.8%)
POCI 12 (19.7%)
NIHSS
Hafif (0-6) 26 (42.6%)
Orta (7-15) 18 (29.5%)
Agir (>16) 17 (27.9%)
IL 18 (ng/L) 24.87+14.26 21.11+14.93 0.112
Adropin (ng/L) 398.01+403.51 509.42+1492.89 0.041

TOAST: Trial of Org 10172 in Acute Stroke Treatment, LAA: Large-artery atherosclerosis, CE: Cardioembolism,
SVO: Small vessel occlusion, UD: undetermined etiology, OD: Other determined etiology, TACI: Total anterior circulation infarcts,
PACI: Partial anterior circulation infarcts, LACI: Lacunar infarcts, POCI: Posterior circulation infarcts
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occlusion (SVO), which was considered to be
statistically significant (p=0.038). AF was most
common in the cardioembolism group (66.7%) as
expected, being statistically significant (p=0.012).
DM was most common in the SVO group; however,
there was no correlation (p=0.113). No significant
relationships were determined among the other risk
factors and the stroke subtypes (Table 2).

The adropin and IL-18 levels were not correlated
with age in the patient group (p=0.557, and p=0.649,
respectively). The adropin and IL-18 levels of the
control group were not correlated with age (p=0.666,
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and p=0.408, respectively), and not with gender
(p>0.05) (Table 3).

Among ischemic stroke sub-groups (according to the
TOAST classification), the adropin level was highest
in the CE subgroup (536.34+558.09), whereas the
lowest in the stroke subgroups of undetermined
and other determined etiologies (238.60+64.15 and
299.17+183.25, respectively; p=0.946). The IL-18
level was highest in the SVO subgroup (30.89+17.57),
whereas lowest in the CE subgroup (18.95+12.47)
(p=0.172) (Table 4).

Distribution of risk factors in ischemic stroke subtypes (TOAST).

LAA CE svo oD uD p

n 15 15 16 4 1

Hypertension (%) 66.7 46.7 87.5 25 81.8 0.038
Diabetes (%) 33.3 13.3 50 0 455 0.113
Atrial fibrillation (%) 40 66.7 125 0 27.3 0.012
Coronary artery disease (%) 13.3 26.7 12.5 0 27.3 0.587
Congestive heart failure (%) 33.3 26.7 18.8 0 9.1 0.452
Hyperlipidemia (%) 40 20 31.3 25 18.2 0.703
Smoking (%) 40 333 31.3 25 0 0.224

TOAST: Trial of Org 10172 in Acute Stroke Treatment, LAA: Large-artery atherosclerosis, CE: Cardioembolism,
SVO: Small vessel occlusion, UD: undetermined etiology, OD: Other determined etiology

Relationship between gender and adropine and IL-18 levels.

Gender n Mean+SD p
Patients Adropin Male 23 363.09+270.96
Female 38 419.14+468.15
IL 18 Male 23 28.94+18.30
Female 38 22.40+10.69
Control Adropin Male 12 218.50+£73.36 >0.05
Female 18 703.37+1923.25
IL 18 Male 12 21.95+£12.20
Female 18 20.54+16.82

191



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

IL-18 and Adropin Levels in Patients with Acute Ischemic Stroke

Adropine and IL 18 levels in ischemic stroke subtypes (TOAST).

n MeanSD p
LAA 15 342.19+364.73
CE 15 536.34+558.09
Adropin SVO 16 454.96+424.29 0.946
ub 11 238.60+64.15
oD 4 299.17+183.25
LAA 15 24.63+7.47
CE 15 18.95+12.47
IL18 SVO 16 30.89+17.57 0.172
ubD 11 24.341£16.79
oD 4 25.30+£15.15
TOAST: Trial of Org 10172 in Acute Stroke Treatment, LAA: Large-artery atherosclerosis, CE: Cardioembolism,
SVO: Small vessel occlusion, UD: undetermined etiology, OD: Other determined etiology
Adropin and IL 18 levels in healthy controls and controls with risk factors.
Risk faktorii n Ortalama p
Adropin <2 13 203.10+£97.34 e
>2 17 743.67£1974.31
IL18 <2 13 17.80+11.77 0.341
22 17 23.63+16.87

No statistically significant differences were determined
between ischemic stroke risk factors and NIHSS
scores and adropin and IL-18 levels in both the patient
and control groups.

The control group included 13 individuals (43.3%) with
less than two risk factors (no risk factor other than
age). Any significant difference concerning the 1L-18
and adropin levels was not ascertained between the
healthy controls and the controls under risk (having
risk factors other than age) (p=0.341, and p=0.170,
respectively) (Table 5).

Discussion
The study investigated the relationships of acute

ischemic stroke, in which the inflammatory and
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atherosclerotic processes play significant etiological
roles, with IL-18 and adropin. Despite the similar IL-
18 levels of the patient and control groups, the serum
adropin level of the group with acute ischemic stroke
was found to be significantly lower than the control

group.

Detailed molecular-level and cellular-level identification
of intertwined toxic mechanisms, emerging with sudden
interruption of the blood flow and leading to brain cells’
irreversible death, is essential for improving diagnostic
and therapeutic approaches.

Atherosclerosis, having a significant role in the
pathophysiology of ischemic stroke, is a multi-factorial
and complex process. Endothelial dysfunction is one
of the primary mechanisms in the atherosclerotic



process. The conventional and newly described risk
factors cause a chronic injury that leads to impairment
of the endothelial vasodilator response. Thus, events
such as the vasoconstriction in the endothelium,
piling up of inflammatory cells, migration of smooth
muscle cells, and enhanced cytokine production
lead to atherosclerotic plaque formation. Endothelial
dysfunctionisnotonlythefirststep ofthe atherosclerotic
process that causes plaque formation but also leads
the formed plaque to enlarge, crack, triggering the
thrombogenic events (20). NO, released from the
endothelium, enhances reparative vasculogenesis
and acts as an anti-atherosclerotic, anti-inflammatory,
and anti-thrombotic factor. Adropin, which modulates
eNOS expression, has been considered to play a
protective role for the endothelium (16).

The serum adropin level of the patient group
with acute ischemic stroke was ascertained to be
significantly lower than that of the control group. Few
clinical studies were conducted on adropin in patients
with acute ischemic stroke. In the conducted studies,
the low plasma adropin level reported to be linked
with obesity-related insulin resistance, atherogenesis,
diabetes, aging, pediatric obstructive apnea, and
many other metabolic disorders (16). In their study
on diabetic patients, Topuz et al. determined that the
group with endothelial dysfunction had lower adropin
level (19). In their study analyzing the correlation of
serum adropin level with coronary artery disease
(CAD) in 356 patients, Zhang et al. determined that the
serum adropin level of the CAD group was significantly
lower than that of the control group, and adropin was
an independent risk factor for CAD (21). Yu et al., in
their study on patients with stable angina pectoris and
acute myocardial infarction (AMI), reported that the
serum adropin level decreased in AMI patients (22).
In their study, Wu et al. showed that the adropin level
was independently and negatively correlated with the
angiographic severity of coronary atherosclerosis,
and the serum adropin level could be a new indicator
of coronary atherosclerosis (18). In the recent study,
Gunaydin et al. reported a significantly lower adropin
level in ischemic stroke patients compared with the
controls and that adropin could be an independent
predictor of acute ischemic stroke (23). Our study
results supported the studies on both ischemic
stroke and CAD, which have similar risk factors and
etiologies. Even though adropin is known to reduce
the paracellular permeability in brain endothelial cells
in ischemic conditions, little is known about adropin’s
effects on the brain. Adropin has been considered
to provide neuroprotection by activating endothelial
nitric oxide synthase (eNOS) / NO signal pathway
and reducing blood-brain barrier injury (24). Yang et
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al., in their study, claimed that adropin deficiency in
the brain increased neurovascular dysfunction and
thus the severity of stroke damage and that over-
expression of this peptide reduced the cerebral
ischemic damage (25). In our study, low adropin level
was found to be related to ischemic stroke. When the
studies reporting that low adropin levels could be an
indicator of atherosclerosis were considered, it was
shown that adropin could be used in ischemic stroke
risk prediction scales and could be a novel and useful
determiner for the evaluation of endothelial functions.
When all these results are considered, it can be
suggested that adropin can be used as a biomarker
for diagnosing ischemic stroke and is a promising
therapeutic agent in the light of more extensive
clinical studies that will be performed. Even though
adropin seems like a new target to prevent vascular
disorders because of its known impacts on metabolic
regulation, further studies should be conducted to
explain the unique mechanism forming the base for
the relationship between adropin and cerebrovascular
diseases.

Ischemic stroke causes a severe inflammatory
reaction, and cytokines, expressed mainly in the
glial cells and neurons, are produced (26). Besides
inducing IFN- vy, IL-18 induces the synthesis of
cytokines TNF-a and IL-10 that can inhibit the
inflammatory process and cause instability of
atherosclerotic plaques and thrombosis (27). The
studies investigating the relationship between the
IL-18 level and ischemic stroke found inconsistent
outcomes. In the study, even though the mean serum
IL-18 level within the first 24 hours in acute ischemic
stroke patients was higher than in the control group,
no statistically significant difference was observed
between them.

IL-18is consideredto play a partin the pathophysiology
of acute ischemic stroke like the other proinflammatory
cytokines (6). The relationship between acute
ischemic stroke and IL-18 was first shown in a study
published by Zaremba et al. in 2003. They studied
the IL-18 levels in serum samples obtained within
the first 24 hours and determined significantly higher
IL-18 levels in the patient group (10). In their study
published in 2007, Yuen et al. reported significantly
higher IL-18 levels in the patients’ venous blood
samples obtained at the 48th hour following the acute
ischemic stroke onset (27). In their study conducted
in 2011, Ormstad et al. determined significantly high
IL-18 levels in the group with acute ischemic stroke
(28). In their cross-sectional study followed by meta-
analysis in 2019, Hao et al. showed that the IL-18
level of the stroke patients was higher than that of the
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controls (29). However, unlike these studies, in the
studies conducted with animal models, it was shown
that the intracerebral IL-18 levels had not increased
in the early period (within the first 24 hours) (30, 31).
In their study on mice, Wheeler et al. claimed that IL-
18 played a minor part in acute ischemic processes,
could be induced in the late stage of cerebral infarct,
and could change the repair and healing status (31).
In their study investigating whether IL-18 was induced
after focal ischemia in the rat brain, Jander et al.
determined a delayed increase of IL-18 level starting
at 48 hours and reaching its maximal level 7-14
days after ischemia (30). In the study conducted by
Giurkas et al., no significant difference was reported
between the serum IL-18 levels of ischemic stroke
patients within the first 24 hours and the control
group, similar to our study (6). After demonstrating the
inflammation’s role in the pathogenesis of ischemic
stroke, numerous studies have been conducted on
inflammatory markers such as IL-13, TNF-a, IL-6,
and IL-18. The IL-18-related studies in animal models
revealed that IL-18 played a role in the late stage of
ischemic cerebral inflammatory response.

On the other hand, while no increase was determined
in IL-18 level within the first 24 hours in some studies,
other studies reported increases in both the early and
late periods. Because IL-18 levels were studied in
samples obtained within the first 24 hours (mostly at
admission) in our study, the elevation of IL-18 level
might not have been determined. Because of the
different results of these clinical studies, new studies
investigating the IL-18 levels in both the early and late
periods on larger sample-sized patient groups are
required.

Conclusion

The serum adropin level of the patient group with
acute ischemic stroke was significantly lower than the
level of the control group; however, the IL-18 levels of
the patient and control groups were similar. It can be
suggested that adropin can be used as a biomarker
for diagnosing ischemic stroke and is a promising
therapeutic agent in the light of more extensive clinical
studies that will be performed.
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Oz

Amacg

Bu arastirma, PICO oyununun 6grencilerin hemsire-
lik stirecinde tani ve planlamayi belirleme ve problem
¢bzme becerilerine olan etkisinin belirlenmesi ama-
clyla gerceklestirilmistir.

Gerec ve Yontem

Arastirma Subat-Mart 2020 tarihinde yapilan yari-de-
neysel tipte bir arastirmadir. Arastirmanin drneklemini
hemsirelik béliminde hemsirelik sireci dersine de-
vam eden 40 ikinci sinif 6grencisi olusturmustur. Aras-
tirmanin verileri sosyodemografik 6zellikler anketi,
memnuniyeti degerlendirmeye yonelik gorsel analog
olgegdi, problem ¢ozme envanteri ve hemsirelik siireg
planlama tablosu ile toplanmistir.

Bulgular

Ogrencilerin PICO oyunu 6ncesi ve sonrasi Problem
Cozme Becerileri Olcegi toplam ve alt dlgekleri puan
ortalamalari arasinda anlamli bir fark bulunmamistir.
Ogrencilerin dersin islenisi ile ilgili memnuniyet puan
ortalamasi 10 Uzerinden 9.38+1.19 olarak belirlen-
migtir.

Sonuc

Arastirma sonucunda, 6grencilerin PICO senaryolari-
na 6zgu etkili klinik soru sorma ve hemsirelik tanilarini
ve bu tanilara 6zgii girisim ve hasta sonuglarini dogru
bir sekilde belirledikleri saptanmistir.

Anahtar Kelimeler: PICO, Oyuna Dayali Ogrenme,
Hemsirelik, Hemsirelik Sureci, Problem C6zme Bece-
risi

Abstract

Objective

This research was conducted to determine the effect
of the PICO game on students’ problem-solving skills
as well as their ability to determine the diagnosis and
planning in the nursing process.

Materials and Methods

The research is a quasi-experimental study conducted
in February-March 2020. The sample of the research
was comprised of 40 second year students attending
the nursing process course at the department of
nursing. The data of the research were collected with a
guestionnaire for socio-demographic characteristics,
visual analog scale for assessing satisfaction, the
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problem-solving inventory and the nursing process
planning table.

Results

There was no significant difference between the
total and subscale scores of the Problem-Solving
Inventory before and after the PICO game. The
average satisfaction score of the students about the
conduction of the course was found to be 9.38 + 1.19
out of 10.

Introduction

Providing care forms the basis of nursing practices.
Effective care delivery is made possible via the
nursing process (NP), which is a systematic and
planned process that integrates the problem solving
approach into nursing care (1). Since it guides nurses
in making planned and purposeful decisions, the use
of NP in patient care allows the provision of a patient-
centered, holistic and individualized care (1,2). The
foundation of the knowledge and skills required for the
use of the NP by nurses is laid in nursing education
(3). The objectives of the undergraduate programs
that provide nursing education include the training
of graduates who would provide nursing care with a
systematic approach.

The nursing process consists of steps such as
identifying the problems of healthy/sick individuals,
planning, implementing and evaluating the necessary
nursing interventions. The diagnosis step helps the
systematic collection of data on the patient's health
problems. After diagnosis, the health problem of the
patient is determined by using the collected data and
the nursing diagnosis is formulated. The planning of
nursing interventions specific to the problems and
predicted patient outcomes constitutes another step
(1,4). It is of importance that the nursing process is
a tool that teaches students the steps of scientific
problem solving, and it is essential that evidence-
based practices are used while planning the care in
accordance with national practice standards. The
first step in the evidence-based nursing process is to
develop clinical questions. Clinical questions are the
questions that determine the best way to solve the
nursing problems (diagnoses) identified during the
diagnostic phase. The process of developing clinical
questions actually constitutes the nursing diagnosis
and planning steps of the NP (5). The reason for
this is that clinical questions are crucial for students
to be able to plan a purposeful intervention for the
established nursing diagnoses.

198

Effect of Pico Game on Nursing Skills of Students

Conclusion

As a result of the research, the students were able to
correctly identify the effective clinical questions and
nursing diagnoses specific to PICO scenarios and the
interventions and patient outcomes specific to these
diagnoses.

Keywords: PICO, Game Based Learning, Nursing,
Nursing Process, Problem Solving Skills

Well-designed clinical questions increase the likelihood
of practitioners establishing accurate diagnoses and
finding the correct answers (6) Asking the question
is the most challenging step in the evidence-based
nursing process (7). In this research, the PICO method
was used to develop effective clinical questions and
the method was based on a game (8,9). Learning
through games, which is commonly used in health
education (10), is active and student-centered (11).
Game-based teaching is a method that is conducted
in a competitive environment with predetermined rules
by the educator (12). Games are a teaching strategy
used by educators to engage students in learning (10),
increase self-confidence, develop group collaboration
and enable interaction (13). The use of games in
education draws the attention of students by making
the learning environment interesting (11). In this way,
the students are motivated and their self-esteem is
increased (10,14). Games are also an effective tool for
developing critical thinking skills (8,15,16). Increasing
the retention of knowledge previously learned
enhances the knowledge (11). The method of learning
with games in nursing education, which dates back
to the 1980s, improves critical thinking and problem
solving skills that are effective in the clinical decision-
making process (11,12). PICO stands for Problem,
Intervention, Comparison and Outcome. PICO is one
of the best tools that help formulate questions and
directly contribute to finding solutions to the problems of
individuals (8). The clinical questions to be determined
by the students will contribute to their ability to establish
nursing diagnoses specific to cases diagnoses and
plan their interventions as well as predicted patient
outcomes. In this way, students will be able to better
understand the diagnosis and planning steps of the
NP and perform more qualified and evidence-based
nursing care after graduation. Furthermore, the effect
of the PICO game to be used in the teaching of the NP
on problem-solving skill will be examined.

It was determined that the PICO game was used
to develop the ability of nursing students to create



evidence-based, consistent and systematic questions
about practice problems (8,9,17), and in another study,
it was used to provide web-based evidence-based
practice experiential learning (18). In our study, unlike
these studies, the PICO game was used to determine
the nursing diagnosis and nursing interventions and
the effect on students' problem solving skills.

This research was conducted to determine the effect
of the PICO game on students’ problem-solving skills
as well as their ability to determine the diagnosis and
planning in the nursing process.

Materials and Methods

Study Design and Sample

In this quasi-experimental research, a one-group
pretest posttest design was used. The research was
conducted at a faculty of health sciences between
February-March 2020. The sample of the study
consisted of 40 second year students out of those

Sample PICO Tables
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taking the NP course (N: 55) in the 2019-2020
academic year, who agreed to participate in the
research. In the institution where the research was
conducted, the NP course was given for 2 hours a
week in one semester. In calculating the sample
size of the research, power analysis was carried out
post hoc by using the G * Power 3.1 software. The
statistical power of the study was calculated as 0.86
with an alpha error probability of 0.05 and a large
effect size of 0.5.

Intervention in the Classroom

Np course was designed to be instructed by using
case discussion, lecture, question and answer
method. The contents of NP were consisted of the
history of nursing process, critical thinking, problem
solving steps and steps of the nursing process.
After teaching the nursing process and problem-
solving steps, the students’problem-solving skills and
sociodemographic characteristics were determined
and the researchers explained how to play the PICO

Case P | (] (0]
The patient in the intensive care unit Oral Health
o . Oral Health
cannot use upper extremities. Oral care Impaired . L (NOC)
. . . . Restoration Application .
of the patient is provided by relatives. oral mucous o There will be an
: S (NIC) by patient’s .
The patient has oral injuries. The use of membrane . . improvement
5% NaHCO3 is planned for oral care Ol @i G (£ aies in patient’s oral
' 5% NaHCO, .
cavity.
The patient, who was hospitalized in the
orthopedic clinic due to hip fracture, has .

) . ; Pain Level
pain marked as 6 in the visual analogue (NOC)
scale. Other nurses responsible for Conscious . .

o . . The patient will
the patient’s care are trying to cause . Sedation (NIC) . . .
. . . . - Acute pain : Distraction mark the pain
distraction by asking different questions Relaxation
. . level between
to the patient. However, there seems techniques -

. o . 0-3 on the visual
to be no decrease in the patient’s pain. analoaue scale
You are planning to teach the patient 9 '
relaxation techniques.

Constipation/ Bowel
You have a patient expressing an inability Impaction Fast food Elimination
to defecate for five days. It seems that Constipation Management consumption, (NOC)
the patient has had fast food recently and P (NIC) low fluid intake The patient will
hasn’t paid attention to fluid intake. Fluid intake express ability to
Juicy foods defecate.
You measured the fasting blood glucose Teachina: Knowledge of:
level of your DM patient at the internal Individual (%IC) Diet (NOC)
medicine clinic as 250 mg / dl. When you Deficient Information Previous level of | The patient will
talk to the patient, you find out that s/he Knowledge L knowledge state that s/he
3 on nutrition in ;
does not know how to comply with the . pays attention to
. . diabetes . .
recommended dietary regulations. his/her diet.
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game to the students and play one sample. After
that, PICO game was played with students in the
classroom. The object of the PICO game is to be the
first group player to complete 10 PICO table correctly.
All the of students were assessed by the researcher
with educator experience who had previously learned
and practiced PICO game. In the PICO game, 10
cases and case-specific PICO tables and answer
keys cards were created for the students to plan
their nursing process by the researchers. There
are 10 cases tables with different nursing process
issues focusing on comparing an intervention to
usual or standard of nursing care. Ten tables have
a case and P, I, C, O word to match a case. At The
PICO Game (P) is for identify problem and nursing
diagnosis, () is for nursing intervention, (C) is for
comparing attempts with existing evidence (O) is for
expected patient outcomes from clinical cases that
focus on interventions or treatments. Table 1 displays
a sampling of cases and matching P, I, C, O. Group
players are expected to correctly fill in each PICO
tables distributed as soon as possible. Group players
yell “PICO” when they think they have a completed
question, and the researchers check it against the
PICO answer key card. If it is correct, new PICO table
is placed in front of that group player and the game
continues. The PICO game was implemented in the
following steps.

Steps 1: All students were divided into eight groups of
five. Each researcher was responsible for four groups
and checking the PICO tables.

Steps 2: The first of the PICO table was distributed
to each group simultaneously in a sealed envelope.
The game started with the warning "You can open the
closed envelopes". Researchers observed groups of
students. No clues were given.

Step 3: In accordance with the given case, students
were asked to determine their nursing diagnoses,
and plan their diagnostic interventions and patient
outcomes on the PICO tables. Researchers observed
groups of students. No clues were given.

Step 4: The researcher went to the first group that
yelled PICO and checked the PICO table with the
PICO Table answer key card. If it was correct, other
PICO tables gave it. If there was an error, they were
given feedback by the researcher to read the case
carefully again.

Step 5: At last, the first group that finished all the

PICO tables correctly won the game. The winning
group was only applauded.
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Instruments

The data of the research were collected with a
questionnaire on sociodemographic characteristics,
the visual analogue scale (VAS), the problem-solving
inventory and the NP diagnosis and planning table.

Visual Analogue Scale (VAS): Students were asked
to indicate their satisfaction level regarding how the
course was given by choosing a value between 0-10
on the scale. Students marked on a scale from 0 to 10
(0 cm = very dissatisfied, 10 cm = very satisfied). The
distance of the line from the zero point to the point
marked by the individual indicates the condition of the
person and is recorded in inches.

Problem Solving Inventory (PSI): The Turkish version
of PSI developed by Heppner and Petersen (1982)
was conducted by Sahin et al. (1993) (19,20). The
scale consists of 35 items scored on a six-point Likert
scale. The responses to the items correspond to the
following points; “1: | always act like this; 2: | usually
act like this; 3: | often act like this; 4: | sometimes
act like this; 5: | rarely act like this; 6: | never act
like this”. The total score that can be obtained from
the PSI ranges between 32-192, and a high score
indicates that the individual perceives himself/herself
as inadequate in terms of problem solving while a
low score indicates that the individual perceives
himself/herself as adequate. The scale consists
of three subscales which are as follows; Problem-
Solving Confidence (PSC) (5, 10, 11, 12, 19, 23,
24, 27, 33, 34, 35. items) expresses the individual's
self-assurance while engaging in problem-solving
activities, Approach/Avoidance (AA) (1, 2, 4, 6, 7, 8,
13, 15, 16, 17, 18, 20, 21, 28, 30, 31. items) refers
to individuals’ reviewing their initial efforts in problem
solving and actively researching alternative solutions,
and Personal Control (PC) (3, 14, 25, 26, 32. items)
which indicates individuals’ ability to maintain control
in problematic situations (20). The total cronbach
alpha value of the scale was determined to be
0.88 while the cronbach alpha value of the PSC
subscale was 0.76, the cronbach alpha value of AA
subscale was 0.78 and the cronbach alpha value of
PC subscale was 0.69 (20). In this study, the total
cronbach alpha value of the scale was found to be
0.89 and 0.92, the cronbach alpha value of the PSC
subscale was 0.76 and 0.83, the cronbach alpha
value of the AA subscale was 0.86 and 0.89, and the
cronbach alpha value of the PC subscale was 0.46
and 0.69 respectively.

Nursing Process Diagnosis and Planning Table
(PICO tables): is a table where students could plan
their nursing processes in line with the given cases



as P (problem), I (intervention), C (comparison), and
O (outcome).

Data collection

The data collection process took place in the classroom
where the NP course was given and lasted for one
class hour. The data collection phase was carried out
by the researchers in the research (Figure 1).

| Nursing Students n: 40 |

v

Applied Personal Information Form™ and “Problem Solving Inventory™ |

'

| The students were divided into groups |

v

The cases and empty PICO tables were given to groups in enclosed envelope.

¥

PICO game started |

v

| PICO tables were evaluated and given feedback |

v

| Applied “Problem Solving Inventory” and “VAS” |

Figure 1
Flow of data collection

Stage 1: Nursing Process course was taught for 13
two hours with case discussion, lecture and question
and answer method. The PICO game was played in
the 8th week.

Stage 2: After teaching the nursing process and
problem solving steps, the students who were
voluntary were asked to fill out the “Personal
Information Form” and “Problem Solving Inventory”.
The students were told how to play the PICO game
and groups of 5 students were formed for the PICO
game and PICO game was played.

Table 2

Scores Before and After the PICO Game

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Stage 3: One week after the PICO game, the students
who were voluntary were asked to fill out “Problem
Solving Inventory” and evaluate their satisfaction level
regarding the course through “VAS”.

Data Analysis

For the analysis of the study data, the statistical
package for social sciences (SPSS) version 20.0
(SPSS Inc., Chicago, IL, USA) for Windows was
used. In analyzing students’ sociodemographic
characteristics and satisfaction levels; number,
percentage, arithmetic mean, and standard deviation
were used. To evaluate the problem-solving skills
of students before and after the PICO game, Paired
Sample t test and Wilcoxon Signed Rank test were
used.

Ethical Considerations

In order to conduct the research, written consent was
obtained from the ethics committee of the institution
(ethical committee number: 13/01 dated 26.12.2019)
and the faculty where the research was conducted.
The students who agreed to participate in the research
were asked to fill in an informed consent form.

Results

A total of 40 students from the nursing department
participated in the research. It was determined that
the mean age of the students was 19.78 + 0.76 and
75% (n = 30) were women. The mean VAS score
used to measure students’ satisfaction with the PICO
game was determined as 9.38 + 1.19.

The total mean scores and the mean subscale scores
of the students obtained from the PSI are given in
Table 2. It was found that the students PSI mean

Comparison of the Students’ Problem-Solving Inventory Total Scale and Subscale Mean

Before PICO Game Atter PICO - .

PSI Total Scale and (n=40) Game Statistical Analysis
Subscale (n=40)

M=SD M=SD t p
PSC 25.13+6.84 24.50+7.79 .601 .562
PC 15.30+3.47 14.60+4.11 1.297 .202
AA 41.08+£11.18 38.45+12.20 1.893 .066
Total Scale 95.25+18.55 90.68+20.47 1.912 .063

Note. M= mean; SD= standard deviation; t= paired sample t test, PSC=Problem-Solving Confidence,

PC= Personal Control, AA= Approach/Avoidance,
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Table 3

Effect of Pico Game on Nursing Skills of Students

Comparison of the Male and Female Students’ Problem-Solving Inventory Total Scale and
Subscale Mean Scores Before and After the PICO Game

PSI Total Scale Female (n=30) Male (n=10)

;rt]l?)scale M£SD MR SR M£SD MR SR

PSC 25.13+£7.11 13.67 123.0 25.10+£6.31 5.0 40.0

PSC* 23.60+8.02 14.17 255.0 27.20+6.68 7.50 15.0
Z:-1,588 p=.112 Z:-1.283 p=.199

PC 15.27+3.79 10.95 120.50 15.40+2.46 6.30 31.50

PC* 14.10+4.34 16.79 285.50 16.10+3.00 4.70 23.50
Z:-1.885 p=.059 Z:-0.413 p=.679

AA 40.23+12.10 13.44 121.00 43.60+£7.81 5.83 17.50

AA* 37.03£13.01 15.70 314.00 42.70+£8.54 4.58 27.50
Z:-2.090 p=.037 Z:-0.595 p=.552

Total Scale 94.43+£19.70 12.11 109.00 97.70+£15.23 5.25 21.00

Total Scale* 87.97+21.34 16.95 356.00 98.80+15.82 4.80 24.00
Z:-2.541 p=.011 Z:-0.178 p=.859

Note. M= mean; SD= standard deviation; MR= mean rank; SR= sum of ranks; Z= Wilcoxon signed rank test
* Post PICO game, PSC=Problem-Solving Confidence, AA= Approach/Avoidance, PC= Personal Control

score before the PICO game was 95.25, while it was
found to be 90.68 after the game. Female students
PSI mean score before the PICO game was 94.43,
while it was found to be 87.97 after the game. Male
students PSI mean score before the PICO game
was 97.70, while it was found to be 98.80 after the
game. There was no significant difference between
the students’ PSI total and subscale mean scores
before and after the PICO game. In terms of gender,
a significant difference was found between the total
PSI mean scores of the female students before and
after the PICO game (Z: -2.541 p: 0.011) as well as
their scores from the Approach-Avoidance subscale
(Z: -2.090 p: 0.037). As for the male students, no
significant difference was found (Table 3).

Discussion

Since the basic principles of the nursing process are
based on the scientific process of problem solving, it
is necessary to make evidence-based decisions while
forming the steps of the NP. In this research, PICO,
one of the game-based learning strategies, was used
to evaluate the evidence-based nursing process.
The aim of the game is to be the first player/group
of players to complete the PICO question correctly
(9,21). In our study, 10 different clinical case were
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created by the researchers. Student groups were
asked to determine their nursing diagnoses specific
to clinical case and turn them into clinical questions.
As a result of the research, it was seen that the
average satisfaction level of students regarding
the PICO game was high (9.38£1.19). In studies
conducted with nursing students, it has been reported
that students want the lessons to be supported by
games (11,22). In a systematic review, it was stated
that nursing students reported the benefits of games
as providing an active learning environment, quick
feedback; facilitating the understanding of complex
situations, increasing experience, empathic skills,
communication, interaction and motivation (23). In
the research, PICO method was developed based
on the game. Milner and Cosme (2017) reported that
most students considered PICO to be an exciting and
entertaining method (8).

In order to facilitate the evidence-based nursing
process, student nurses are expected to have
sufficient knowledge and skills for creating clinical
questions (7). In our study, with the PICO game,
each group of students was asked to determine the
existing nursing diagnoses specific to the case, and
the interventions and patient outcomes specific to
these diagnoses. In this way, it was also possible



for the instructor to evaluate whether the students
understand these stages correctly. The first group
that won the PICO game completed the game in an
average of 20 minutes. Except for only one group, the
participating groups saw all the case and completed
the PICO tables specific to these cases. One group
did not have enough time to see the last two cases.
Most of the student groups did not have any difficulty
in identifying nursing diagnoses and interventions
specific to the cases. However, there were groups
that experienced difficulty in determining patient
outcomes.

In this study, it was determined that the students
perceived themselves at an intermediate level
regarding problem solving skills. In other studies
conducted on nursing students, the problem solving
levels of the students were found to be similar to
our study (24-28). Although there is no significant
difference between the problem-solving skills of the
students before and after the PICO game, aquantitative
difference was found. Furthermore, the fact that
female students perceived their problem-solving skills
better after the PICO game is a result that indicates the
contribution of PICO game to problem solving skills.
The female students perceived themselves as more
adequate in reviewing their problem-solving efforts
and doing research for alternative solutions to solve a
new problem. In another study, it was determined that
female students perceived their perception of problem
solving skills better (29) It can be said that gender has
an effect on perception of problem solving skills.

One of the educational objectives that games will
provide students with is the problem-solving element.
The findings of a study demonstrate that it is essential
to design a game-based learning environment to
increase the motivation and participation of students
and that this motivation is effective on problem solving
results (30). The nursing process is a systematic
method used for finding solutions to the problems of
the healthy/sick individuals. The steps of the nursing
process are similar to those of scientific problem
solving. The problem-solving process enables one
to notice problems. The basis of the problem-solving
process in nursing is the diagnostic phase where the
problems are noticed. In the diagnostic process, the
problem is completely and accurately revealed. In
this process, nurses reconsider the causes of the
problems they notice. Furthermore, they also plan the
interventions specific to the problem. In the research,
the PICO game helped students identify case-specific
patient problems, diagnostic-specific interventions,
and patient outcomes, contributing to their problem-
solving skills.
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The limitations of the research are that the PICO game
was played only once, the course is given with case
discussions, lecture, question and answer method.
The evaluation of students' problem-solving skills one
week after PICO game is another limitation.

Conclusion

It was determined that students correctly identified
the clinical questions, nursing diagnoses specific
to the PICO cases as well as the interventions and
patient outcomes specific to these diagnoses. It
was found that students perceived themselves to
be moderately adequate in problem solving skills. It
was also determined that female students perceived
their problem-solving skills more adequate after the
PICO game. This finding shows that the PICO game
contributes to students’ problem-solving skills. Due
to the students’ high level of satisfaction regarding
the lesson, it is recommended that game-based
educational tools such as PICO are also used in
addition to different educational methods in enabling
students to gain the nursing process, which is the
most important competency of nursing undergraduate
education. The PICO game will be used repeatedly
in teaching and evaluating the nursing process; thus,
enabling students to perform more qualified and
evidence-based nursing care after graduation. It is
recommended to carry out studies in which the PICO
game is played repeatedly during NP and others
course teaching with large groups in the future. In
addition, a long-term evaluation of students' problem-
solving skills is recommended.
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Oz

Amac

Bu calismada kisilerin mikrobiyota farkindalik diizey-
lerini belirlemeye yonelik gecerli ve givenilir bir dlgme
araci gelistirmek amaglanmistir.

Gerec ve Yontem

Metadolojik tirde ydritilen bu arastirma Eyldl
2019-Eylul 2020 tarihleri arasinda Isparta ili Egirdir
ilcesi aile saghgi merkezine basvuran kisilerde ya-
pilmistir. Calismaya 301 kisi katilmis olup ¢ogunlu-
gu (%61,5) kadindir. Literatir taranarak olusturulan
taslak dlgek formu daha sonra kapsam gecerliligi
amaciyla konuyla ilgili uzman goértstune sunulmustur.
Kapsam gecerliligi sonucunda katilimicilara uygula-
nan oOlcege ait verilere aciklayici ve dogrulayici faktor
analizi uygulanmistir.

Bulgular

Yapilan aciklayici faktdr analizi sonucu 4 faktorlt 20
maddeli bir yapi elde edilmistir. Olcege daha sonra
dogrulayici faktor analizi yapiimis ve odlgegin iyi uyum
degerleri gosterdigi belirlenmistir. Olgegin glivenirlik
icin hesaplanan Cronbach Alpha katsayisi 0,852 sap-
tanmis olup iyi diizeydedir.

Sonug¢

Calisma sonucunda mikrobiyota farkindalik dlgegi'nin
kapsami dlgmeyle ilgili gecerli ve uygulanma metado-
lojisi acisindan guvenilir bir dlgme araci oldugu sap-

tanmistir. Olgegin faktorlere ayrilmadan toplanarak
kullaniimasi tavsiye edilmektedir.

Anahtar Kelimeler: Mikrobiyota farkindaligi, probiyo-
tik, prebiyotik, faktor analizi

Abstract

Objective

This study aimed to develop a valid and reliable
measurement tool to determine the microbiota
awareness levels of individuals.

Materials and Methods

This methodological study was conducted on people
who applied to the family health center of Egirdir
District of Isparta Province between September
2019 and September 2020. Three hundred one
people participated in the research, and the majority
(61.5%) were women. The draft scale form, created
by scanning the literature, was then presented to
the expert opinion on the subject for content validity.
As a result of the content validity, explanatory and
confirmatory factor analysis was applied to the data of
the scale applied to the participants.

Results

As a result of the explanatory factor analysis, a
structure with 4 factors and 20 items was obtained.
Afterward, confirmatory factor analysis was
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performed on the scale, and it was determined that
the scale showed good fit values. The Cronbach
Alpha coefficient calculated for the scale's reliability
was found to be 0.852 and is at a reasonable level.

Conclusion
As a result of the study, it has been determined that the
microbiota awareness scale is a valid measurement

Introduction

The human body is an ecosystem that supports
trillions of living microorganisms (1). All of the
microorganisms that can be found in different
regions of the human are called the microbiota, and
the genome of these microorganisms is called the
microbiome (2). The gastrointestinal tract (GIS) is
very suitable for colonization because it has a large
surface area and contains rich nutrients (3). This
ecosystem, which consists of these microorganisms
colonized in the GIS and functions like an organ, is
called the intestinal microbiota (4). The composition
of the microbiota is region dependent and also highly
dynamic. Changes in this composition can affect
host physiology and health. Evidence shows that
the etiology and persistence of both metabolic and
behavioral disorders are related to the microbiota
(5). Studies have shown that the intestinal microbiota
is as unique as a fingerprint and creates a different
pattern in each person (6). The genetic richness
of the intestinal microbiota enables the microbiota
to be considered an organ on its own. It can affect
the intestines, brain, liver and other organs at the
molecular level (7, 8).

When the national and international literature on
this subject is examined, it has been observed that
there is a lack of an up-to-date scale that has a
holistic perspective, which has completed validity and
reliability studies, therefore within the scope of the
current study, it is aimed to develop a valid and reliable
scale that measures the microbiota awareness levels
of individuals.

Materials and Methods

This study was conducted methodologically in order to
develop a measurement tool for assessing individual
microbiota awareness levels and to evaluate the
assessmenttool's reliability and validity. The research
sample consists of patients and their relatives aged
18 and above who have no communication problems
and who applied to the Family Health Center in the
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tool for measuring the scope and a reliable
measurement tool in terms of application methodology.
It is recommended to use the scale without separating
it into factors.

Keywords:  Microbiota
prebiotic, factor analysis

awareness,  probiotic,

Eqirdir district of Isparta province at the time of the
research. No sample selection method was used in
the study. The data collection tool consists of two
parts. In the first part, some questions investigate the
participants' sociodemographic characteristics (age,
gender, educational status, occupation, etc.). The
other part consists of the draft form of the Microbiota
Awareness Scale, in which the researchers by
review the literature prepared. The draft form of
the scale was developed in a five-point Likert type
(1=strongly disagree, 2=disagree, 3=undecided,
4=agree, 5=strongly agree) and includes 27 positive
and 2 negative statements. Two of the questions in
the scale are information questions with five options,
and marking each correct one in these questions was
evaluated as 1 point, and not marking any incorrect
one was assessed as 1 point. The last two questions
of the scale were designed as open-ended questions,
and evaluations were made in such a way that those
who wrote no answer received 1 point, one answer 2
points, two answers 3 points, three answers 4 points,
and those who answered four and above received 5
points. In order to enable people to understand the
questions more easily, definitions of scientific words
in the scale are given at the beginning of the scale
form. The research was carried out with the approval
of the Ethics Committee of the Faculty of Health
Sciences of Sileyman Demirel University, dated
29.11.2019, and numbered 326. The data used in
the research were collected between January 28 and
February 11, 2020. In scale development studies, it
is necessary to reach a sample size of 10 times the
number of scale items (9). For this reason, a total of
301 people, 185 females and 116 males, who met
the criteria and agreed to participate in the research,
were reached.

Frequency, percentile, and mean tests were used
to define the participants' sociodemographic
characteristics. To perform validity and reliability
analyses, the content validity of the draft scale was
first checked, and then factor analysis was performed
to evaluate the construct validity. For the validity and
reliability studies of the scale, Keiser-Meyer-Olkin



Sample Adequacy Scale was used, Bartlett's Test of
Sphericity was used for the suitability of the sample
for analysis, Cronbach Alpha (a) was used for item
analysis and item-whole correlations, followed by
the Split-Half Test method and explanatory factor
analysis method. The floor-to-ceiling effect and item
distinctiveness index of the scale were also evaluated.
The T-Test in independent groups and oneway
ANOVA tests examined the relationship between
the independent variables and the average scores
obtained from the sub-factors and the whole scale.
IBM SPSS 25 package program was used for the
explanatory factor analysis to analyze the research
data, and the AMOS 23 package program was used
for the confirmatory factor analysis.

Results

The study determined that 61.5% of the participants
were female, and 38.5% were male. The mean
age of the individuals participating in the survey is
38.50+14.88, 22% are primary school graduates,
and below, 10.6% are secondary school graduates,
38.5% are high school graduates, 10.3% are
associate degree students, and 18.6% of them have
undergraduate and postgraduate education. When
we look at the distribution by occupational groups,
it was determined that 36.9% of the participants do
not work in any paid job, 14.6% are students, 3.3%
are farmers, 4.3% are tradesmen, 20.3% are white-
collar workers, 13% are blue-collar workers, 4.3%
are health workers, and 3% were members of high-
qualification occupational groups. In the study, 23.9%
of the participants have at least one chronic disease,
62.1% have never smoked before, 13% have quit
smoking, and 24.9% are still smoking. Looking at the
family type, 87% of the participants had a nuclear
family, 9.6% had an extended family, and 3.3% lived
alone.

Content Validity

An expert primarily evaluated the Microbiota
Awareness Scale consisting of 29 items in terms of
grammar, and necessary revisions were made. Then,
the Lawshe technique was used for content validity.
Since the opinion of at least 5 and maximum 40
experts should be sought in this technique, the views
of 11 experts were obtained (10).

Experts evaluated items in three categories as
"Appropriate/ items can be used as such; partially
appropriate/ltem can be used with suggested
corrections; "Not at all suitable/ Iltem should be
removed." In addition, experts were asked to suggest
additional item suggestions and indicate corrections
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for items that were thought to be changed. The
qualitative data obtained from the expert opinion
were converted into quantitative data by calculating
the content validity ratio (CVR) and content validity
index (CVI) (11). As a result of the evaluations, no
item with a negative or zero content validity ratio
(CVR) was found on our scale. Eleven experts
evaluated the scale, and the equivalent of CVRs in
the minimum value table was specified as 0.59 at
the a=0.05 significance level (12). It was decided to
exclude items with a CVR value less than 0.59 from
the scale. As a result of the calculations, no item with
CVR<0.59 was found. An item similar to the other
questions in the scale was removed from the scale
upon suggestions. In the calculation made with the
remaining items, the content validity index (CGI) was
0.81. After the necessary arrangements were made,
the draft version of the scale consisting of 26 positive
and 2 negative propositions was determined.

Construct Validity and Reliability

For construct validity and reliability, item-whole
correlations of the items, the change in the Cronbach's
alpha coefficient when the item was removed, the
common variance values in the items, and the item
distinctiveness power indices were examined. If the
item-whole correlation coefficient of an item is low, the
contribution of that item to the scale is also low. The
item-total correlation coefficient should be positive
and greater than 0.25 (13). Five items with an item-
whole correlation coefficient below +0.25 (m7, m11,
m12, m22, m24) were identified in the scale.

These items were not included in the scale and were
removed from the scale.

In determining the distinctiveness (item validity) of the
items, the method of comparing the item averages of
the lower and upper 27% groups was used, and the
item distinctiveness power index was calculated. As
a result of the analysis, it was determined that the t
value for each item was positive and significant at the
p<0.001 level (13).

In order to test the structural validity of the scale,
the principal components method from explanatory
factor analysis methods and direct oblimin method
from oblique rotation methods were used. The load
distributions formed according to the analysis were
examined, and three items (6, 10, 15) with a load
value difference of less than 0.1 in at least two
factors were removed from the scale (14). Kaiser-
Meyer Olkin (KMO), Bartlett Sphericity tests were
performed, and anti-image correlation values were
examined to examine the data's suitability for the
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principal component analysis of the sample. The
KMO coefficient of the Microbiota Awareness Scale
was 0.834, and the chi-square value of the Bartlett
test was found to be 1923.84 and was found to be
significant (p<0.001). The anti-image correlation
values of the questions in the scale were found above
0.50. Accordingly, due to the factor analysis with the
remaining items, 20 items were grouped under four
factors with an eigenvalue greater than 1.0 (Kaiser's
Criterion). It is considered significant if the eigenvalue
of the factors is greater than 1 (15). The resulting scree
plot also supports the four-factor structure (Fig 1).

Scree Plot

Eigenvalue
i

88 38 80088 &0 88 4 Kk
1234567 891011121314151617181920
Component Number

Figure 1
Factor number eigenvalue slope graph

According to the analysis results, the rate of total
variance explained by the four-factor structure
was 53,331%, and the eigenvalue was 1,273. The
mean, standard deviation, item-total correlation, item
distinctiveness index, factor analysis, and rotated
factor analysis results of the items in each factor are
shown in Table 1.

As a result of the factor analysis, it was seen that the
Microbiota Awareness Scale, consisting of 20 positive
statements, was distributed over four factors. Factors
to reflect the content;

Factor 1: General Information (m1, m2, m4, m5, m6,
m13),

Factor 2: Product Information (m17, m18, m19, m20),

Factor 3: Chronic Disease (m8, m10, m12, m14, m16),
Factor 4: It was named as Probiotic and Prebiotic
(m3, m7, m9, m11, m15).

Reliability analysis of the scale consists of 20 items
and 4 factors. According to the factors and as a whole,
Cronbach's alpha reliability coefficient was calculated
using the Spearman-Brown inter-half reliability
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formula and the Guttman inter-half reliability formula.
The results regarding the reliability of the scale are
shown in Table 2. The Spearman Brown reliability
coefficient for the entire Microbiota Awareness Scale
was 0.789; Guttman Split Half reliability value was
found to be 0.782. The Cronbach Alpha reliability
coefficient was found to be 0.852. If the scale is
deleted in its final form, no item increases the alpha
coefficient. In the study, Spearman-Brown, Guttman
Split Half, Cronbach Alpha coefficient were also used
to measure the reliability of the subgroups of the scale
(Table 2).

Confirmatory factor analysis was applied on the
sample in which explanatory factor analysis was
performed, and fit indices related to the model
were examined. Covariance in modification indices
M.l. Covariance was created between 4 values e9-
el0 and el6-el7 with a value above 50, and the fit
values were improved. Confirmatory factor analysis
compatibility values of the scale are shown in Table 3,
and the path diagram for confirmatory factor analysis
is shown in Fig 2.

® 0 0 6 6

Figure 2
Confirmatory factor analysis diagram
of the Microbiota Awareness Scale.

Discussion

Since there are no physical tools for measuring
individuals' attitudes, behaviors, and similar charac-
teristics, different measurement tools (scales) are
developed to obtain indirect measurements. There
are two requirements for a newly developed scale to
fulfill. These are validity and reliability (13). Validity
means that a test can accurately measure the feature
it wants to measure without confusing it with other
features (16).
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e Mean, Standard Deviation, Item Total Correlation, Factor Analysis, Rotated Factor Analysis,
and Item Distinctiveness Index Results of Microbiota Awareness Scale Items

Item Standard Item Total Factor Rotated L Ite_m
Number Average Deviation Correlation Load Factor Distinctiveness

Load Index

1 3,86 1,33 0,506 0,607 0,856 9101

o 2 3,52 1,11 0,446 0,540 0,669 7526
g 4 3,66 1,19 0,507 0,602 0,594 10331
E’ 5 3,63 1,12 0,470 0,563 0,685 8334
* 6 3,97 1,12 0,572 0,656 0,709 10454
13 3,86 1,25 0,579 0,670 0,477 11348

N 17 3,03 1,21 0,295 0,566 0,629 8140
g 18 1,98 1,27 0,345 0,517 0,770 7150
E 19 1,67 0,96 0,376 0,679 0,764 7142
- 20 1,48 0,96 0,295 0,596 0,849 5348
8 3,41 1,05 0,355 0,355 0,504 6246

2 10 3,42 1,04 0,288 0,323 0,663 5337
g 12 3,47 1,05 0,277 0,259 0,527 4727
E 14 3,26 0,96 0,329 0,389 0,670 5864
16 3,08 1,03 0,410 0,037 0,583 7514

3 3,06 1,29 0,454 0,186 0,717 9547

: 7 3,05 1,29 0,467 0,234 0,821 10551
g 9 3,58 1,12 0,594 0,192 0,473 11957
E 11 3,40 1,04 0,522 0,225 0,543 9821
15 3,47 1,05 0,603 0,145 0,556 12534

Results Regarding the Reliability of the Scale

Spearman .
Factors Item Number Brown IR CELERET
L. Half Alfa
coefficient
Factor 1 6 0.804 0.803 0.806
Factor 2 4 0.692 0.684 0.758
Factor 3 5 0.641 0.606 0.639
Factor 4 5 0.723 0.665 0.786
Microbiota Awareness Scale 20 0.789 0.782 0.852
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Table 3 Confirmatory factor analysis compatibility values of the scale.

Microbiota Awareness Scale

Model fit indices Good Fit Acceptable fit Scale Values
NPAR 48
Chi-square(x2) 326,797
p value 0,05<p£l 0,001<p£0,05 0,000
Degrees of Freedom(df) 162
Chi-square / Degrees of Freedom (x2/df) Of x2/sd £2 2< x2/sd £3 2,017
The Root Mean Square Error of Approximation (RMESA) | O£ RMSEAE£0,05 0,05< RMSEA£1 0,058
Standardized Root Mean Squared Residual (SRMR) 0£ SRMR£0,05 0,05< SRMR£1 0,061
Comparative Fit Index (CFI) 0,95£ CFI £1 0,90£ CFI <0,95 0,908
The Goodness of Fit Index (GFI) 0,95£ GFI £1 0,90£ GFI <0,95 0,904
Adjusted Goodness of Fit Index (AGFI) 0,90£ AGFI £1 0,80£ AGFI<0,90 0,876
Incremental Fit Index (IFI) 0,95£ IFI £1 0,90£ IFI <0,95 0,909
Tucker-Lewis Index (TLI) 0,95£ TLI £1 ?stg 'IT'Il:II><OO8%5) 0,892

Reliability, on the other hand, means that the expected
results from the test are similar when a test is applied
to the same individual more than once (13).

If the developed scale includes all the essential sub-
headings of the subject to be examined, it is concluded
that the scale has content/content validity (13). In this
study, the opinions of eleven experts were consulted
for content validity, and the CVR and CGI values of
the scale were calculated accordingly. Questions with
negative or zero CVR values are removed from the
scale with priority. At 0=0.05 significance level, the
smallest CVR value required for eleven experts is 0.59.
CGl is the average of the CVR values of the items.
The CGI value found is required to be greater than
0.67 (13). There was no question for the microbiota
awareness scale with a negative CVR value, zero or
less than 0.59, and the total CGl value of the scale was
found to be 0.81. Since this value is greater than 0.67,
the scale was evaluated as statistically significant.

The structure can be defined as the whole or the pattern
formed by the items related to each other. Factor
analysis is often used to determine to construct validity.
Factor analysis is basically of two types as explanatory
factor analysis and confirmatory factor analysis (13).

While the factor structure in the data is tried to be
determined in explanatory factor analysis, confirmatory
factor analysis aims to test the statistical significance
of the structure with a certain number of items. In other
words, we can check with confirmatory factor analysis
that the sample data confirms the proposed structure
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(13, 17). KMO, Bartlett Sphericity test, and anti-
image correlation values were calculated to evaluate
the scale's suitability for factor analysis. It is used to
determine the adequacy of the sample size for KMO
factor analysis and the Bartlett sphericity test to assess
the adequacy of the correlation ratio between the
variables (18). The suitability of each question for factor
analysis is determined by the anti-image correlation
(19). KMO takes a value between 0-1, and it is required
to be more than 0.80 for good factor analysis. A Bartlett
Test p value less than 0.05 indicates a sufficient level
of correlation for factor analysis (18). If the anti-image
correlation value is less than 0.50, exclude the relevant
item from the analysis (20). The KMO coefficient of
the Microbiota Awareness Scale was 0.834, and the
chi-square value of the Bartlett test was found to be
1923.84 and was found to be significant (p<0.001).
The anti-image correlation values of the questions in
the scale were found above 0.50. The results obtained
showed that factor analysis could be performed on the
scale.

After these stages, the confirmatory factor analysis
stage is started to test the predetermined structure's
accuracy. Accordingly, how well the model created
explains the obtained data is determined through fit
indices (22). The fit values of the scale were found as x2/
sd=2.017, RMSEA=0.058, SRMR=0.061, CFI=0.908,
GFI=0.904, AGFI=0.876, IFI=0.909, and TLI=0.892.
In line with the found fit indices, it was seen that the
Microbiota Awareness Scale had good fit values, and
the study was at an acceptable level.



The reliability of the scale includes internal consistency
and stability. The Cronbach Alpha -coefficient is
frequently used to calculate the internal consistency of
the Likert-type scale. The Cronbach Alpha coefficient
for the whole scale was found to be 0.852. According
to the literature, if the alpha coefficient is between 0.60-
0.79, the scale is highly reliable, and if it is between
0.80-1, the scale is highly reliable (13). In this case,
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it can be said that the Microbiota Awareness Scale
is highly reliable. Considering the sub-dimensions of
the scale, it was found that general information sub-
dimension (Cronbach Alpha value 0.806) was highly
reliable, product knowledge (Cronbach Alpha value
0.758), chronic disease (Cronbach Alpha value 0.639),
probiotic and prebiotic (Cronbach Alpha value 0.786)
sub-dimensions were quite reliable. The scale's stability

Microbiota Awareness Scale TR-Form- Mikrobiyota Farkindalik Olcegi

Mikroorganizma: Gozle gorulemeyen kiguk canli.

mikroorganizmalardir.

Mikrobiyota: insanda farkli bolgelerde bulunabilen mikroorganizmalarin tamami.
Probiyotik: Probiyotikler insanlarda cesitli organlarin mikrobiyotasinda yer alabilen

Prebiyotik: insan viicudunda bulunan probiyotiklerin gelismesini tesvik eden bilesenlerdir.

Katiliyorum

Katilmiyorum
Kesinlikle
katiliyorum

Kesinlikle
katilmiyorum
Kararsizim

1. insan viicudu ¢ok sayida mikroorganizma icermektedir.

2. Bagirsak mikrobiyotasi bebek anne karnindayken olusmaya baslamaktadir.

3. | Prebiyotik Uriinlerin neler oldugu hakkinda bilgim var.

4. | Antibiyotik kullanimi bagirsak mikrobiyotasini olumsuz yonde etkiler.

5 Bagirsak mikrobiyotasinda meydana gelen bozulmalar obeziteye neden olur.

6. Beslenme sekli bagirsak mikrobiyotasini etkileyen 6nemli faktdrlerden biridir.

7. | Probiyotik drtinlerin neler oldugu hakkinda bilgim var.

8. Mikrobiyotada meydana gelen degisiklikler bagirsak kanseri ile iligkilidir.

9. Probiyotikler diizenli olarak tiketilmelidir.

10.
neden olur.

Bagirsak mikrobiyotasinda meydana gelen bozulmalar diyabete (seker hastaligr)

11. | Probiyotik kullaniminin ishal sorununu ¢6zebilecegini distiniyorum.

12.
yaglanmasina neden olabilir.

Bagirsaklarda zararli bakteri sayisinda meydana gelen artis alkole bagli olmayan karaciger

13. | Anne situ ile beslenme bebegin bagirsak mikrobiyotasini olumlu yonde etkiler.

14. | Bagirsak mikrobiyotasinda meydana gelen degisiklikler ¢olyak hastalgiyla iliskilidir.

15. | Probiyotik kullaniminin kabizlik sorununu ¢ézebilecegini diistiniiyorum.

16. | Bagirsak mikrobiyotasi ile depresyon ve alzheimer hastaliklari arasinda iliski vardir.

17.

Kefir Cay Sirke Boza Yumurta

Asagidaki besinlerden probiyotik olanlari kutucuk igine aliniz.

**

18.

Badem Muz Yulaf Sogan Kirmizi et

Asagidaki besinlerden prebiyotik olanlari kutucuk igine aliniz.

*%

19. | Probiyotik 6zelliginden dolayi 6zellikle tiikettiginiz Grlinleri yaziniz.

20.

Prebiyotik 6zelliginden dolayi ézellikle tiikettiginiz Grlnleri yaziniz.

*1-16 arasindaki sorular kesinlikle katilmiyorum:1......kesinlikle katiliyorum: 5 olacak sekilde 1-5 arasi puanlanmalidir.

**17 ve 18 sorular:

( Isaretlenen dogru sayisi
Gergek dogru sayisi

Gergek yanlis sayisi

(Dogru yanit; 17: Kefir, sirke, boza- 18: Badem, muz, yulaf, sogan)

Isaretlenen yanlis sayis! y «g 5|arak hesaplanacak ve en yakin oldugu 1,2,3,4,5 rakamlarina yuvarlanacaktrr.

***19 ve 20 sorular: Her 1 dogru yanita 1 eklenecektir, 4 ve Gizeri dogru yapan 5 puan, hi¢ dogru yaniti olmayan da 1 puan alacaktir.
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was calculated by dividing the test into two halves.
In this method, the test is divided into two halves.
Spearman-Brown or Guttman approaches calculating
the reliability coefficient between the two variables
obtained from the sum of the items in each half. The
Spearman-Brown coefficient of the scale was 0.789,
and the Guttman coefficient was 0.782. According to
the literature, if these coefficients are between 0.70-
0.89, the scale is highly reliable, and if it is between
0.90-1, the scale is highly reliable (13). Accordingly, the
scale is highly reliable in terms of stability.

Conclusion

As aresult, the scale was constructed within the scope
of this research to measure individual microbiota
awareness. The Microbiota Awareness Scale was
created due to the research and included 20 items
and 4 sub. The scale's lowest score is 18, and highest
score is 100. The high score obtained from the scale
was evaluated as a high level of microbiota awareness.
Explanatory and confirmatory factor analyzes obtained
provided reliability and validity. Accordingly, it was
determined that the Microbiota Awareness Scale could
be used as areliable and valid scale. Itis thought that the
developed scale will contribute to the literature within the
scope of determining the microbiota awareness levels
of individuals and taking the necessary precautions
with the results obtained. The Microbiota Awareness
Scale and TR-form are shown in Appendix.
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Amac

Bethesda sistemi, tiroid nodullerinin aspirasyonunu
degerlendirmek igin yaygin olarak kullaniimaktadir.
Calismanin amaci sitoloji ve histopatoloji sonuglari
arasindaki korelasyonun isiginda sistemin kullanila-
bilirligini degerlendirmek ve literatiir esliginde gézden
gecirmexktir.

Gerec¢ ve Yontem

Bethesda sistemi kullanilarak raporlanan tiroid nodul-
lerinin ince igne aspirasyon sonuglari analiz edildi.
Tiroidektomi sonuclarina goére malignite oranlari he-
saplandi. Bethesda sisteminin gucuni analiz etmek
icin alti farkli alt grup tasarlandi. Duyarlilik, 6zgulluk,
pozitif prediktif deger, negatif prediktif deger ve tanisal
dogruluk bu alt gruplarda ayri ayri hesaplandi. Veriler,
Windows i¢in SPSS 20 kullanilarak analiz edildi.

Bulgular

Tiroid nodullerin Bethesda'ya gére dagihmi sirasiyla
2212 (%33,5), 3163 (%47,9), 720 (%10,9), 67 (%1),
361 (%5,5) ve 75 (%1,1) idi. Tiroidektomi yapilan 873
nodiliun 254'U (%29.9) malignite tanisi aldi. Tiroidek-
tomilere gore tani kategorileri sirasiyla 233 (%26,7),
277 (%31,7) 137 (%15,7), 23 (%2,6), 163 (%18,7) ve

222.

40 (%4,6) idi. Her Bethesda kategorisinin malignite
oranlar %14,5, %6,8, %32,8, %52,1, %66,8 ve %97,5
idi. ince igne aspirasyonunun sensitivitesi, spesifisite-
si, pozitif prediktif degeri (PPV), negatif prediktif dege-
ri (NPV), dogrulugu hesaplandi ve sirasiyla %61,8 ile
%89,3, %79,6 ile %99,6, %70,4 ile %97,5, %84,5 ile
%93,1 ve %79,5 ila %93,6 arasinda degismekteydi.

Sonuc

Bu ¢alismanin sinirhhidr B1 kategorisinin ¢ok yiiksek
olmasidir. Ancak verilerin sadece bir patolog tarafin-
dan degerlendirilmesi ve en fazla vaka sayisina sahip
ilk ic calismadan biri olmasi nedeniyle B1 disindaki
diger kategoriler agisindan literatiire dnemli bir katki
saglamaktadir. Bethesda sistemi, klinisyene uygun
klinik takip ve dogru tedavi yaklasimi saglayan ve pa-
tologlar igin gozlemciler arasi uyumun yiksek oldugu
bir siniflandirmadir.

Anahtar Kelimeler: Tiroid, ince igne, Tiroidektomi,
Bethesda

Abstract
Objective

The Bethesda system is widely used to evaluate
aspiration of thyroid nodules. The aim of the study is to
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evaluate the usability of the system by the correlation
between cytology and final histopathology results and
to review the literature.

Materials and Methods

Fine needle aspiration ofthyroid nodulesreported using
Bethesda system were analyzed. Malignancy rates
were calculated by the results of thyroidectomies. To
analyze the power of the Bethesda system six distinct
subgroups were designed. The sensitivity, specificity,
positive predictive value, negative predictive value
and diagnostic accuracy were calculated separately
in these subgroups. The data were analyzed using
SPSS 20 for Windows.

Results

The distribution of thyroid nodules according to
the Bethesda was 2212 (33.5%), 3163 (47.9%),
720 (10.9%), 67 (1%), 361 (5.5%) and 75 (1.1%),
respectively. Of 873 nodules that underwent
thyroidectomy, 254 (29.9%) were diagnosed as
malignant. The diagnostic categories according to
thyroidectomies were 233 (26.7 %), 277 (31.7%),

Introduction

Approximately 1 in 20 people have thyroid nodules
and the risk of developing malignancy is 5% in these
(1, 2). A reliable and feasible test is needed to identify
this possibility (1). Fine needle aspiration of thyroid is
primary choice and also most useful diagnostic tool.
It has a critic role to distinguish benign and malignant
nodules to avoid unnecessary surgery (3). The
sensitivity and spesificity of the test are 57 to 99% and
45 to 99% in the literature, respectively (1).

The accepted classification for standardized diagnosis
of thyroid nodules is The Bethesda System for
Reporting Thyroid Cytopathology (TBSRTC) which
was created in 2007, published in 2009 and revised
in 2017. The system comprises six diagnostic
categories which provide to predict the malignancy
risk of each nodule and to make decision about clinical
management (4, 5).

The aim of this study is to compare the results of
the aspirations evaluated according to Bethesda
system with the actual diagnoses after surgery and to
determine the strength of the test. Also aimed to see
the distribution of the data and compare the sensitivity,
spesificity, positive predictive value, negative
predictive value and accuracy of our data with the
other publication’s data in the literature.
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137 (15.7%), 23 (2.6%), 163 (18.7%) and 40 (4.6%),
respectively. The malignancy rates of each Bethesda
category were 14.5%, 6.8%, 32.8%, 52.1%, 66.8%
and 97.5%. The sensitivity, spesifity, positive
predictive value (PPV), negative predictive value
(NPV) and accuracy of fine needle aspiration was
calculated and ranged from 61.8% to 89.3%, 79.6% to
99.6%, 70.4% to 97.5%, 84.5% to 93.1% and 79.5%
to 93.6%, respectively.

Conclusion

The limitation of this study is that the B1 category is very
high. However, since the data are evaluated by only
one pathologist and it is one of the first three studies
with the highest number of cases, it makes a significant
contribution to the literature in terms of all categories
except B1. The Bethesda system is a classification
that provides the clinician with appropriate clinical
follow-up and the accurate treatment approach, and a
high interobserver agreement for pathologists.

Keywords: Thyroid, Fine-needle, Thyroidectomy,
Bethesda

Materials and Methods

This study was approved by the ethics committee
of Manisa Celal Bayar University (18.9.2019,
20.478.486).

From January 2015 to June 2019 (54 months), the
patients which have ultrasonography guidedfine needle
aspiration (FNA) cytology of thyroid were obtained.
Conventional smears were prepared for all nodules.
All of the slides were stained with May-Grunwald-
Giemsa and evaluated by one expert pathologist using
TBSRTC which included six diagnostic categories
defined as Nondiagnostic (ND) or Unsatisfactory,
Benign (BG), Atypia of Undetermined Significance
(AUS) or Follicular Lesion of Undetermined Significance
(FLUS), Follicular neoplasm (FN) or Suspicious for a
Follicular neoplasm (SFN), Suspicious for Malignancy
(SFM) and Malignant (MG), respectively. These
categories were also abbreviated as B1, B2, B3, B4,
B5 and B6, respectively. The patients who underwent
thyroidectomy were also recorded and histopathologic
diagnoses were noted. The cases diagnosed as
FVPTC were reevaluated to determine whether they
were noninvasive follicular thyroid neoplasm with
papillary-like nuclear features (NIFTP) or not.

To analyze the power of the system six distinct
subgroups were designed. The each subgroup was



categorized as negative and positive. The sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV) and diagnostic accuracy were
calculated according to each groups.

Results

Atotal of 6598 thyroid nodulesin 4447 pathology reports
from 3635 patients were included in this study. The
mean age and standard deviation (SD) of aspirations
was 52.19+13.44 with a range of 8-94 years. The
mean of age was 51.58+13.67 for pathology reports
(n=4447) and 51.31+13.88 for patients (n=3635).
The female/male ratio was 3.44 (F/IM=5114/1484) for
all aspirations, 3.38 (F/M=3665/1082) for pathology
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reports and 3.53 (F/M=2834/801) for patients. 3240
(49.1%) of the nodules were located in the right lobe,
3050 (46.2%) of the nodules were located in the
left lobe, 246 of (3.8%) nodules were in the isthmus
and pyramidal lobe and 62 of them have unknown
localization. The mean nodule size was 19.06 + 10.86
mm and the range was 5-112 mm in 4972 nodules
with known diameters.

The distribution of nodules according to the Bethesda
category was 2212 (33.5%), 3163 (47.9%), 720
(10.9%), 67 (1%), 361 (5.5%) and 75 (1.1%),
respectively. Overall, 594 (15.48%) patients underwent
surgery for 873 (13.23%) nodules, and malignancies
were identified in 254 nodules (29.09% of nodules

Table 1 The cytological diagnosis and cytological-histopathological correlation

BETHESDA CATEGORIES
CYTOLOGICAL ND BG | AUSIFLUS | FNISEN | SEM MG Total
Dot 2212 3163 720 67 361 75 s508
(33.5%) | (48%) | (10.9%) a%) | (G5%) | (1.1%)
182 246 69 5 28
FNDING | 75106) | (88.8%) | (50.4%) | (21.7%) | (17.2%) L =l
12 10 17 13
HT G.2%) | (36%) | (12.4%) 0 (8%) 0 52
BENIGN 5 A ) - 5
Z Al e (13%) | (04%) | (29%) | (26.1%) | (5.6%) L 2
3
e} 2 1 2 4 1
Q LS 0.9%) | (0.4%) (1.4%) L 24%)1 | (2.5%) L
I 199 258 92 1 54 1 615
2 (85.5%) | (93.2%) | (67.2%) | (47.8%) | (33.2%) | (2.5%)
5 31 17 43 10 104 38
g PTC | (133%) | (61%) | (31.4%) | (43.5%) | (63.8%) | (95%) e
2 1 2 1 1 1
o | MALIGNANTIFTC | 0496 | ©7%) | ©7%) | (43%) | (06%) ¢ g
o
o 1 1 2 1
% L (0.4%) 0 (0.7%) L (1.2%) (2.5%) g
rotal 33 19 45 1 107 39 -
(141%) | (6.9%) | (37.8%) | (%47.8) | (65.6%) | (97.5%)
1 1 2
Ll (0.4%) L ¢ @a%) | (1.2%) e &
Total 233 277 137 23 163 40 873

AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance, BG: benign,

FA/HCA: follicular adenoma/hurthle cell adenoma, FN/SFN: follicular neoplasm/suspicious for a follicular neoplasm,
FND/NG: follicular nodular disease/nodular guatr, FTC: follicular thyroid carcinoma, HT: hashimoto’s thyroiditis,

MG: malignant, MTC: medullary thyroid carcinoma, ND: nondiagnostic, NIFTP: noninvasive follicular thyroid neoplasm with
papillary-like nuclear features, PTC: papillary thyroid carcinoma, SFM: suspicious for malignancy
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with surgical resection). The diagnostic categories
according to thyroidectomies were 233 (26.7 %), 277
(31.7%), 137 (15.7%), 23 (2.6%), 163 (18.7%) and 40
(4.6%), respectively.

The cytologic diagnosis of nodules which underwent
thyroidectomy were described by individual categories
and demonstrated in Table 1. The others category in
Table 1 is included subacute thyroiditis and diffuse
hyperplasia. Five cases which diagnosed as subacute
thyroiditis in thyroidectomy were diagnosed as AUS (1
case), SFN (3 case) and MG (1 case). Five cases which
diagnosed as diffuse hyperplasia in thyroidectomy
were diagnosed as ND (2 case), BG (1 case), AUS/

Analysis of Fine Needle Aspirations of the Thyroid

FLUS (1 case) and FN/SFN (1 case).

The malignancy rates of each Bethesda category were
calculated. The rates were given in two different forms
(without or with NIFTP) and were shown in Table 2.

Six subgroups were classified as FNA negative and
FNA positive. In group | “BG (Bethesda 2)” was
accepted as FNA-negative, and “MG (Bethesda 6)”
was accepted as FNA-positive. The remaining four
Bethesda categories (ND, AUS/FLUS, FN/SFN, SFM)
were excluded from the evaluations of group I. The
division of the other groups was shown in Table 3.

The malignancy rates of each Bethesda category

Bethesda . . Malignant NIFTP AT paligpaucy
category Prevalance | Tiroidectomies diagnosis diagnosis _ rate _ rate
without NIFTP with NIFTP
B1 2212 233 33 1 14.16% 14.59%
B2 3163 277 19 0 6.85%
B3 720 137 45 0 32.84%
B4 67 23 11 1 47.82% 52.17%
B5 361 163 107 2 65.64% 66.87%
B6 75 40 39 0 97.5%
Total 6598 873 254 4

NIFTP: noninvasive follicular thyroid neoplasm with papillary-like nuclear features

Table 3 The created six new subgroups

FNA positive FNA negative
Group | MG BG
Group Il SFM + MG BG
Group Il FN/SFN + SFM + MG BG
Group IV SFM + MG BG + AUS/FLUS
Group V FN/SFN + SFM + MG BG + AUS/FLUS
Group VI FN/SFN + SFM + MG ND + BG + AUS/FLUS

AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance
BG: benign, FN/SFN: follicular neoplasm/suspicious for a follicular neoplasm,
MG: malignant, ND: nondiagnostic, SFM: suspicious for malignancy
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According to the all prepared groups the diagnoses
were noted as benign and malignant with or without
NIFTP. The sensitivity, spesifity, positive predictive
value (PPV), negative predictive value (NPV) and
accuracy of fine needle aspiration were calculated and
showed in Table 4.

Table 4

all subgroups

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

To detect the accuracy and availability of the test, we
searched all publications including all metaanalyses.
The number of aspirations of 27 publications with full
text available was noted. [5-31] Monthly time of the
study and number of aspirations per month were
calculated for all studies. These data and the Bethesda

The histopathological diagnosis, sensitivity, spesificity, PPV, NPV and accuracy of

Hlst(_)pathol_oglc Sensitivity | Specificity PPV NPV Accuracy
diagnosis
eS| =5 < | <« | < <« «| g «| «| «| «
EQIEQ | c| 0| 0| 0| 0| O o 0| 0| O o
Sp Sq =) H T H T H I H I H I
ok | o = o o a | a o o o o o o
=L| S S | F = = = = = = = = =
Sz 82| o | L | L || k)| Lo |C| Q| L
= B2 = = zZ | Z = = = = = =
_ positve | ¥ | % |1
= 67.2 | 67.2 99.6 975 | 975 | 93.1 | 93.1 | 93.6 | 936
o |FNA 19 | 19 | 258
O | negative
- Ecl\:gtive 146 | 148 | 55
= 88.4 | 88.6 82.4 72.6 | 729 | 93.1 | 93.1 | 845 | 845
o |FNA 19 19 | 258
O | negative
= S('\)':;tive 157 | 160 | 66
= 89.2 | 89.3 79.6 70.4 | 70.7 | 93.1 | 93.1 | 83.0 | 83.1
o |FNA 19 19 | 258
O | negative
> E':gtive 146 | 148 | 55
= 69.5 | 69.8 86.4 72.6 | 72.9 | 845 | 845 | 80.6 | 80.7
g |FNA 64 | 64 | 350
O | negative
o |FNA 157 | 160 | 66
positive
= 71.0 | 71.4 84.1 70.4 | 70.7 | 84.5 | 845 | 795 | 79.6
o |FNA 64 | 64 | 350
O | negative
s FNA 157 | 160 | 66
positive
= 61.8 | 62.0 89.2 70.4 | 70.7 | 84.9 | 84.8 | 81.2 | 813
o |FNA 97 98 | 549
O | negative

CA: carcinoma, NIFTP: noninvasive follicular thyroid neoplasm with papillary-like nuclear features,

NPV: negative predictive value, PPV: positive predictive value
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distribution for all series were shown in Table 5. The
series with the highest and lowest percentage in the
distribution of the series according to the Bethesda
categories are marked in bold in Table 5. The numbers
of the studies above the mean value in all categories
were 10, 14, 12, 14, 10 and 7, respectively.

Analysis of Fine Needle Aspirations of the Thyroid

The malignancy rates of the 24 studies with both
Bethesda (first and revised) were shown in Table 6 (1,
6-33). The malignancy rates of Bethesda was shown
in the first two rows of Table 6 and the differences
between the old and new Bethesda were showed
as bold. Also the values above the Bethesda were
marked in bold.

The number of aspiration and the distribution of the Bethesda categories of each study

Tim
'::;:z:i'o‘:‘f perioed ASp:;zt::: P"| B1% | B2% | B3% | B4% | B5% | B6%
(month)

Yang et al 2007 4703 132 36 10.4 64.6 3.2 11.6 2.6 7.6
Yassa et al 2007 3589 120 30 7 66 4 9 9 5
Nayar et al 2009 5194 78 67 5 64 18 6 2 5]
Theoharis et al 2009 3207 12 267 11.1 73.8 3 55 1.4 52
Jo et al 2010 3080 204 15 18.6 59 3.4 9.7 2.3 7
Renshaw 2010 7089 156 45 25 54 8 9 2 4
Kim et al 2011 865 36 24 1.8 58.5 16.3 1.2 6.2 16.2
Bohacek et al 2012 1000 130 8 5.6 67.1 0.8 17.2 24 6.9
Bongiovanni et al 2012 3724 36 103 3 55.4 6.7 23.8 6 51
Mufti et al 2012 250 72 3 11.6 77.6 0.8 4 2.4 3.6
Wu et al 2012 1382 36 38 20.1 39 27.2 8.4 2.6 2.7
Mondal et al 2013 1020 36 28 1.2 87.5 1 4.2 1.4 4.7
Williams et al 2013 1481 57 30 28.9 45.7 18.8 44 1.3 0.9
Naz et al 2014 528 unknown unknown 4.7 76.3 12.7 2.1 3.4 0.8
Park et al 2014 1730 8 577 138 40.6 9.1 0.4 19.3 17.3
Arul et al 2015 603 30 20 2.7 65.2 10 10.6 583 6.3
Lee etal 2017 1925 6 321 9.4 57.1 10.7 1 3.5 18.3
Abdullah et al 2018 499 39 13 11.4 54.7 16.2 4 7.2 6.4
Nandedkar et al 2018 606 121 5 4.29 82.67 0.82 9.07 1.15 1.98
Paajenen et al 2018 363 12 30 26 49 9 9 5 2
Reuters et al 2018 980 24 41 11 59.8 7.1 8.5 5.1 8.2
Ke etal 2019 13351 68 196 13.5 32.3 13.2 2.8 9.5 28.7
Ronen et al 2019 287 49 6 21.6 55.1 13.2 4.2 3.8 2.1
Current study 6598 54 122 33.5 47.9 10.9 1 55 1.1
Total 64054 Mean value 12.52 59.70 9.33 6.94 4.59 6.96
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Table 6 The malignancy rates of all the studies

MALIGNANCY RATES
NE Cl Final diagnosis:

resected .

nodules malignant B1% B2% B3 % B4 % B5 % B6 % Overall
Cibas
2009 - - 1-4 0-3 5-15 15-30 60-75 97-99 -
Cibas
2017 - - 5-10 0-3 10-30 25-40 50-75 97-99 -
Yang 1052 478 11 1 19 32 65 98 46
2007 (5/46) (18/247) (10/52) (105/326) | (68/105) (272/276) (478/1052)
Yassa 1242 433 10 0,3 24 28 60 97 35
2007 (8177) (6/369) (20/84) (74/268) | (173/288) (152/156) (433/1242)
Nayar VI -~ 9 2 6 14 53 97 24
2009 (6170) (6/357) (25/430) (36/248) (44/97) (217/255) (334/1413)
Theoharis 378 202 32 10 48 34 87 100 53
2009 (8/25) (8/82) (13/27) (35/102) (26/30) (112/112) (202/378)
Jo 892 276 9 3 17 25 70 98 31
2010 (12/135) (20/317) (9/53) (45/177) (39/56) (151/154) (276/892)
Renshaw 1331 425 2 25 30 33 99 50 32
2010 (6/361) (50/204) (53/179) (27/108) (72/73) (1/2) (425/1331)
Kim 0 76 50 100 100 89

204 182 NE
2011 (0/8) (32/42) (418) (34/34) (112/112) (182/204)
Bohacek 451 130 26 7 13 21 58 97 29
2012 (5/19) (12/173) (1/8) (33/160) (14/24) (65/67) (130/451)
Bongiovanni 1358 563 32 8 14 32 75 99 41
2012 (8/25) (4/158) (19/132) | (224/698) | (137/183) (161/162) (563/1358)
Mufti a4 20 20 10 50 20 80 100 24
2012 (1/5) (6/60) (1/12) (1/5) (4/5) (717) (20/84)
Wu 221 64 14 10 22 27 67 100 30
2012 (3121) (6/63) (11/51) (13/49) (12/18) (19/19) (64/221)
Mondal 323 75 0 5 20 31 75 98 23
2013 (0r3) (10/222) (1/5) (11/36) (9/12) (44/45) (75/323)
Williams 388 110 18 16 25 32 94 100 28
2013 unknown unknown unknown unknown unknown unknown unknown
Naz 61 16 0 11 33 25 100 100 26
2014 (0/0) (5/45) (2/6) (1/4) (4/4) (212) (16/61)
Park 1547 761 35 6 69 50 99 99 49
2014 (41/116) (39/702) (87/126) (214) (310/314) (282/285) (761/1547)
Arul 392 59 0 1 24,4 28,9 70,8 100 15
2015 (0110) (3/256) (10/41) (13/45) (17/24) (16/16) (59/392)
Gunes 1100 131 4 5 21 16 68 95 12
2015 (4/103) (37/797) (10/48) (11/68) (27/40) (42/44) (131/1100)
Lee 381 307 27 20 56 33 98 100 80
2017 (3/11) (9/46) (28/50) (319) (42/43) (222/222) (307/381)
Abdullah 101 52 100 11 25 27 76 96 51
2018 (/1) (2/19) (6/24) (3/11) (16/21) (24/25) (52/101)
Nandedkar 171 21 0 2 0 50 100 100 12
2018 (0/0) (3/142) (012) (9118) (313) (6/6) (21/171)
Pajanen 78 27 83 0 8 13 71 100 35
2018 (1/3) (0/10) (1/13) (3/24) (15/21) (717) (27/78)
Reuters 218 140 26 6 12 21 73 97 33
2018 (9/35) (10/166) (3/25) (16/77) (29/40) (73/75) (140/418)
Ke 3890 3396 67 14 54 30 82 99 87
2019 (46/69) (33/233) (84/157) (19/63) (586/715) | (2628/2653) | (3396/3890)
Ronen 53 21 50 25 27 50 83 100 40
2019 unknown unknown unknown unknown unknown unknown (21/53)
14.5 6.8 32.8 52.1 66.8 97.5 29

Gl Sy 8 =8 (34/233) (19/277) 45/137) | (12/23) | (109/163) (39/40) (258/873)
Total 18402 8481

NE: not evaluated
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Discussion

The classification systems provides to use the same
terminology which predicts the correct malignancy
rates. There were numerous study in the literature
about the using TBSRTC (1, 3-14, 16-33).

According to this analyse, this study ranked third in the
highest number of cases (Table 5). It was fifth in the
number of aspirations evaluated monthly. The results
of this series, which has a very high number of cases,
will have a significant contribution to the literature.

For B1 category, the average of all series was 12.52%,
and 3 of the 9 studies that were above this threshold
were the highest series studies (Ke et al., Renshaw
et al. and current study) (Table 5) (12, 24). Of the
other six studies, only three had aspiration below 500
and B1 rates were 26%, 21.6% and 11.6% (18, 22,
26). The study with the lowest Bl rate belonged to
Mondal et al with 1.2% and it's a great experience of
aspiration (17). According to this analysis, this study,
which is among the top three series with the highest
case number, is the study with the highest ND rate.
The reason for this is that the diagnostic criteria of
Bethesda cannot be met and therefore the application
of aspiration is insufficient. Our hospital does not have
on-site and this rate can only decrease with routine
on-site use.

Mondal et al was the first study in B2 category with
87.5%, B3 category was only 1% and B4 category
was 4.2% (17). The B3 and B4 categories in this study
were well below the average and the benign category
was well above. In this study, when 323 (323/1020 =
31.6%) surgical follow-up was examined, the number
of surgical cases in B2, B3 and B4 categories was
222, 5 and 36, respectively. The malignancy rates
were 5, 20 and 31, respectively. Since the number of
surgeries in the benign category is high, 87.5% was
thought to reflect the actual rate. In this study, the B2
ratio is below the average of all studies, this may be
because B1 category is well above average.

The average of all studies for the B3 category is 9.33%.
In this study, our percentage of B3 is 10.9% and is
close to the average. Wu et al. has the highest value
with a rate of 27.9% and the benign category is quite
low (29). When the number of cells in aspiration is low,
the differential diagnosis between categories B2 and
B3 can sometimes be difficult (4, 5). In this study, there
may be a tendency to make B3 diagnosis in B2 cases.
In the B4 category, the study of Bongiovanni et
al., Yilmaz et al. and Bohacek et al. which had a
significantly higher value than all other studies had

220

Analysis of Fine Needle Aspirations of the Thyroid

a ratio of 23.8%, 17.5% and 17.2% respectively;
where the mean was 7.7% (9, 10, 32). Among the
other categories of these studies, B1 category was
very low in all and B3 category was very low (0.8%)
in one of them. Above the mean value there was ten
studies in the B5 category but the first one (Yilmaz et
al) was significantly higher than the others (21.3%)
(32). In this study the authors studied only cases
which have thyrodectomies. In the B6 category, Ke
et al had a highest value with 28.7% where the B2
category was very low (12). This data shows that the
nodules aspirated in these studies are made with
more meaningful indications than other studies. In the
current study the values of B4, B5 and B6 categories
were 1%, 5.5% and 1.1 %, respectively. The B4 and
B6 values of the study were below the mean but the
malignancy rates were meaningful with 52.1%, 66.8%
and 97.5%.

To review the B1 category is unnecessary for
malignancy rates because usually its cause is
insufficient aspiration not inadequate evaluation. The
range of malignancy rates were 0-25% for B2, 0-76%
for B3, 13-50% for B4, 45-100% for B5 and 50-100%
for B6 in all studies. Today, the expected rates was
0-3% for B2 category and 15 (53.5%) of them above
it. 35.7% of them had higher rates for B3, 21.4% of
them for B4 and 50% of them for B5. Three of them
had lower rates for B3 and seven of them for B4. The
remaining of them were in normal rates (1, 4-14, 16-
33). The current study’s malignancy rates were 6.8%
(high), 32.8% (high), 52.1% (high), 66.8% (normal)
and 97.5% (normal). Most of the studies had higher
rates for B2, this was because of the limited cellularity
and difficulty in interpretation of the aspirations. The
rate for B3 category is nearly high, it can be ignored.
The rate of B4 category is high due to the low number
of cases. When aspiration had adequate cellularity the
correct diagnosis can be made.

According to the literature, the sensitivity and
spesificity of the studies range from 50% to 96.5%
and from 62.7% to 100%, respectively (12, 15). The
B1 category should not be included for real evaluation.
The sensitivity and spesificity of the current study is
calculated for each created groups. The group IV is
the ordinary evaluation and the results were 71% and
84% which were concordant with the literature. If B4
category was added the positive part, the ratios were
changed minimally. If B3 category was extracted from
the negative part the sensitivity was rising while the
spesificity was falling. Because of the limited number
of NIFTP cases in this study, the end results did not
significantly different from each other. The PPV was
72% and NPV was 84% in the current study while the



accuracy was 80%. The accuracy ranged from 64.6%
to 99% in the literature (12).

The limitation of this study is the high percentage of the
B1 category. However, the data will make an important
contribution to the literature as it is evaluated by only
expert pathologist and is one of the first three studies
with the largest number of cases.

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

Ethical Approval

Manisa Celal Bayar University Ethics Committee
approval was obtained for the study (No: 20.478.486,
Date: 18.9.2019). The study was conducted in line
with the principles of the Helsinki Declaration.

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 are available on request due to privacy or other
restrictions.

Authors Contributions

AT: Conceptualization; Data curation; Formal analysis;
Investigation; Methodology; Validation; Visualization;
Writing-original draft.

References

1. Gunes P, Demirtiirk P, Aker F, Tanridver O, Goniiltas A, Akkay-
nak $. Evaluation of Fine-Needle Aspiration of Thyroid Nodules
in a Series of 1,100 Patients: Correlation Between Cytology
and Histopathology Original Article. The Indian journal of sur-
gery. 2015;77(Suppl 3):990-5.

2. inan G, Sert S, Bircan S, Karahan N, Ciris M, Baspinar S, et
al. Tiroid lezyonlarinda tiroid ince igne aspirasyon biyopsisi ve
histopatoloji sonuglarinin karsilastirimasi. SDU Tip Fak Derg.
2006;13(4):27-31.

3. Abi-Raad R, Prasad M, Baldassari R, Schofield K, Callender
GG, Chhieng D, et al. The Value of Negative Diagnosis in Thy-
roid Fine-Needle Aspiration: a Retrospective Study with Histo-
logic Follow-Up. Endocrine pathology. 2018;29(3):269-75.

4. Cibas ES, Ali SZ. The Bethesda System for Reporting Thyroid
Cytopathology. Thyroid : official journal of the American Thyroid
Association. 2009;19(11):1159-65.

5. Cibas ES, Ali SZ. The 2017 Bethesda System for Reporting
Thyroid Cytopathology. Thyroid : official journal of the American
Thyroid Association. 2017;27(11):1341-6.

6. Abdullah N, Hajeer M, Abudalu L, Sughayer M. Correlation
study of thyroid nodule cytopathology and histopathology at
two institutions in Jordan. CytoJournal. 2018;15:24.

7. Arul P, Akshatha C, Masilamani S. A study of malignancy rates
in different diagnostic categories of the Bethesda system for
reporting thyroid cytopathology: An institutional experience. Bi-
omedical journal. 2015;38(6):517-22.

8. Avior G, Dagan O, Shochat I, Frenkel Y, Tessler I, Meir A, et

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Siileyman Demirel Universitesi Tip Fakdltesi Dergisi

al. Outcomes of the Bethesda system for reporting thyroid
cytopathology: Real-life experience. Clinical endocrinology.
2021;94(3):521-7.

Bohacek L, Milas M, Mitchell J, Siperstein A, Berber E. Di-
agnostic accuracy of surgeon-performed ultrasound-guided
fine-needle aspiration of thyroid nodules. Annals of surgical
oncology. 2012;19(1):45-51.

Bongiovanni M, Crippa S, Baloch Z, Piana S, Spitale A, Pagni
F, et al. Comparison of 5-tiered and 6-tiered diagnostic systems
for the reporting of thyroid cytopathology: a multi-institutional
study. Cancer cytopathology. 2012;120(2):117-25.

Jo VY, Stelow EB, Dustin SM, Hanley KZ. Malignancy risk for
fine-needle aspiration of thyroid lesions according to the Bet-
hesda System for Reporting Thyroid Cytopathology. American
journal of clinical pathology. 2010;134(3):450-6.

Ke J, Jianyong L, Ying L, Genpeng L, Linlin S, Zhihui L, et al.
The use of The Bethesda System for Reporting Thyroid Cyto-
pathology in a Chinese population: An analysis of 13351 speci-
mens. Diagnostic cytopathology. 2019;47(9):876-80.

Kim SK, Hwang TS, Yoo YB, Han HS, Kim DL, Song KH, et
al. Surgical results of thyroid nodules according to a mana-
gement guideline based on the BRAF(V600E) mutation sta-
tus. The Journal of clinical endocrinology and metabolism.
2011;96(3):658-64.

Lee YB, Cho YY, Jang JY, Kim TH, Jang HW, Chung JH, et al.
Current status and diagnostic values of the Bethesda system
for reporting thyroid cytopathology in a papillary thyroid carci-
noma-prevalent area. Head & neck. 2017;39(2):269-74.
Madgar O, Avior G, Shochat |, Joshua BZ, Baraf L, Avidor Y,
et al. Thyroid malignancy rates according to the Bethesda re-
porting system in Israel - A multicenter study. European journal
of surgical oncology : the journal of the European Society of
Surgical Oncology and the British Association of Surgical On-
cology. 2021;47(6):1370-5.

Mandal S, Barman D, Mukherjee A, Mukherjee D, Saha J, Sin-
has R. Fine needle aspiration cytology of thyroid nodules--eva-
luation of its role in diagnosis and management. Journal of the
Indian Medical Association. 2011;109(4):258-61.

Mondal SK, Sinha S, Basak B, Roy DN, Sinha SK. The Bet-
hesda system for reporting thyroid fine needle aspirates: A
cytologic study with histologic follow-up. Journal of cytology.
2013;30(2):94-9.

Mufti ST, Molah R. The bethesda system for reporting thy-
roid cytopathology: a five-year retrospective review of one
center experience. International journal of health sciences.
2012;6(2):159-73.

Nandedkar SS, Dixit M, Malukani K, Varma AV, Gambhir S.
Evaluation of Thyroid Lesions by Fine-needle Aspiration Cyto-
logy According to Bethesda System and its Histopathological
Correlation. International journal of applied & basic medical re-
search. 2018;8(2):76-82.

Nayar R, Ivanovic M. The indeterminate thyroid fine-needle
aspiration: experience from an academic center using termi-
nology similar to that proposed in the 2007 National Cancer
Institute Thyroid Fine Needle Aspiration State of the Science
Conference. Cancer. 2009;117(3):195-202.

Naz S, Hashmi AA, Khurshid A, Faridi N, Edhi MM, Kamal A,
et al. Diagnostic accuracy of Bethesda system for reporting th-
yroid cytopathology: an institutional perspective. International
archives of medicine. 2014;7:46.

Paajanen |, Metso S, Jaatinen P, Kholové I. Thyroid FNA diag-
nostics in a real-life setting: Experiences of the implementation
of the Bethesda system in Finland. Cytopathology : official jour-
nal of the British Society for Clinical Cytology. 2018;29(2):189-
95.

Park JH, Yoon SO, Son EJ, Kim HM, Nahm JH, Hong S. In-
cidence and malignancy rates of diagnoses in the bethesda
system for reporting thyroid aspiration cytology: an institutional
experience. Korean journal of pathology. 2014;48(2):133-9.

221



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Renshaw AA. Should "atypical follicular cells" in thyroid fi-
ne-needle aspirates be subclassified? Cancer cytopathology.
2010;118(4):186-9.

Reuters KB, Mamone M, lkejiri ES, Camacho CP, Nakabashi
CCD, Janovsky C, et al. Bethesda Classification and Cytohis-
tological Correlation of Thyroid Nodules in a Brazilian Thyroid
Disease Center. European thyroid journal. 2018;7(3):133-8.
Ronen O, Cohen H, Abu M. Review of a single institution's fine
needle aspiration results for thyroid nodules: Initial observati-
ons and lessons for the future. Cytopathology : official journal
of the British Society for Clinical Cytology. 2019;30(5):468-74.
Theoharis CG, Schofield KM, Hammers L, Udelsman R,
Chhieng DC. The Bethesda thyroid fine-needle aspiration
classification system: year 1 at an academic institution. Th-
yroid : official journal of the American Thyroid Association.
2009;19(11):1215-23.

Williams BA, Bullock MJ, Trites JR, Taylor SM, Hart RD. Rates
of thyroid malignancy by FNA diagnostic category. Journal of
otolaryngology - head & neck surgery = Le Journal d'oto-rhi-
no-laryngologie et de chirurgie cervico-faciale. 2013;42(1):61.
Wu HH, Rose C, Elsheikh TM. The Bethesda system for re-
porting thyroid cytopathology: An experience of 1,382 cases
in a community practice setting with the implication for risk of
neoplasm and risk of malignancy. Diagnostic cytopathology.
2012;40(5):399-403.

Yang J, Schnadig V, Logrono R, Wasserman PG. Fine-needle
aspiration of thyroid nodules: a study of 4703 patients with his-
tologic and clinical correlations. Cancer. 2007;111(5):306-15.
Yassa L, Cibas ES, Benson CB, Frates MC, Doubilet PM,
Gawande AA, et al. Long-term assessment of a multidiscipli-
nary approach to thyroid nodule diagnostic evaluation. Cancer.
2007;111(6):508-16.

Yildirim E, Akbas P, Erdogan KO, Bektas S, Gumuskaya PO, Er
AM, et al. The comparison of the histopathological results of the
thyroid fine-needle aspiration biopsies in the 795 patients with
thyroidectomy. Diagnostic cytopathology. 2021;49(6):671-6.
Yilmaz N, Cansu GB, Toru S, Sari R, Ocak GG, Arici C, et al.
Cytopathology-histopathology correlation and the effect of no-
dule diameter on diagnostic performance in patients undergo-
ing thyroid fine-needle aspiration biopsy. Journal of cancer re-
search and therapeutics. 2020;16(Supplement):S53-s8.

222

Analysis of Fine Needle Aspirations of the Thyroid



OZGUN ARASTIRMA ORIGINAL RESEARCH

Med J SDU / SDU Tip Fak Derg > 2022:29(2):223-228 doi: 10.17343/sdutfd.1052285

KARACIGER KiST HIDATIGINDE

LAPAROSKOPIK PERIKISTEKTOMI DENEYIiMiMiz
OUR EXPERIENCE WITH LAPAROSCOPIC PERICYSTECTOMY

IN LIVER HYDATID DISEASE

Alparslan Fedayi CALTA!, Ali DURAN?

1 On Yedi Eyliil Universitesi, Tip Fakiiltesi, Genel Cerrahi Ana Bilim Dali, Balikesir, TURKIYE
2Balikesir Universitesi, Tip Faktiltesi, Genel Cerrahi Ana Bilim Dali, Balikesir, TURKIYE

Cite this article as: Calta AF, Duran A. Karaciger Kist Hidatiginde Laparoskopik Perikistektomi Deneyimimiz. Med J SDU 2022;

29(2): 223-228.

Oz

Amacg

Calismanin amaci laparoskopik cerrahi tedavi uygula-
digimiz kist hidatik olgularini yas, cinsiyet, kist yerle-
simi, kist boyutu ve tipi, uygulanan tedavi, operasyon
suresi, erken ve ge¢ donem komplikasyonlari ve niiks
acisindan retrospektif olarak degerlendirmek ve bu
bulgulari literatirle karsilastirmaktir.

Gerec¢ ve Yontem

Hastalarin yas, cinsiyet gibi demografik bilgileri, se-
rolojik ve radyolojik tetkik sonuclari, kistlerin sayisi,
Gharbi siniflamasina goére tipi, boyutu, lokalizasyo-
nu, operasyon sekli ve suresi, erken ve ge¢ dénem
komplikasyonlari, hastanede kalis sireleri, mortalite
ve morbidite verileri hastane kayit sisteminden geri-
ye donik tarandi ve veri tabani olusturularak analiz
edildi.

Bulgular

Hastalarin yas ortalamasi 35.28 +16.12 olup, %42.9'u
kadin (6/14) ve %57.1'i erkek (8/14) hastalardan olus-
maktaydi. Hastalarin en sik basvuru nedeni sirasiyla
agri (%57.1) ve sarilik (%21.4) sikayetleriydi. Hastala-
rin tamamina tani asamasinda (Bilgisayarli Tomogra-
fi) BT ve (Ultrasonografi) USG istendi. Medikal tedavi

tim hastalara uygulanmisti. TiUm hastalara laparos-
kopik perikistektomi operasyonu yapildi. Oral tedavi
birinci gtin baslandi. Hastalarin t¢iinde (% 21.4) ope-
rasyon esnasinda safra sizintisi gelisti ve primer ona-
rildi. Postoperatif yedi hastada (%50.0, 7/14) safra
sizintisi gelisirken, bu hastalardan ikisinde (%14.3)
ise Endoskopik Retrograd Kolanjiyo Pankreatografi
(ERCP) gereksinimi oldu. Hastalar bir yil stireyle takip
edildi, bu sliirede mortalite ve niiks gelismedi.

Sonug

Deneyimli merkezlerde ve tecrubeli cerrahlarca ya-
pilan laparoskopik cerrahinin kist hidatik tedavisinde
daha sik tercih edilecedi distunilmektedir.

Anahtar Kelimeler: Kist Hidatik, ERCP, Laparoskopi
Abstract

Objective

The aim of the study is to retrospectively evaluate
hydatid cyst cases in which we underwent laparos-
copic surgical treatment in terms of age, gender,
cyst location, cyst size and type, treatment applied,
duration of operation, early and late complications,
and recurrence, and compare these findings with the
literature.
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223



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Materials and Methods

Demographic information of patients such as age,
gender, serological and radiological examination re-
sults, number of cysts, type, size, localization, type
and duration of operation, early and late complicati-
ons, duration of hospital stay, mortality and morbidity
data according to Gharbi classification. It was scan-
ned retrospectively from the registry system and anal-
yzed by creating a database.

Results

The mean age of the patients was 35.28 +16.12 ye-
ars, and 42.9% were female (6/14) and 57.1% were
male (8/14).The most common complaints of patients
were pain (57.1%) and jaundice (21.4%), respectively.
CT (Computed Tomography) and USG (Ultrasound)
were requested for all patients at the stage of diag-
nosis. Medical treatment was applied to all patients.

Giris

Kistik ekinokokkoz (KE) veya kist hidatik, Echinococ-
cus granulosus'un neden oldugu, zoonotik enfeksi-
yon hastaligidir (1). Hidatik kistler en sik karacigerde
(%70) gorulmektedir. Ancak akciger (%20), bébrek,
dalak, pankreas, kalp, beyin, kemik gibi diger bircok
organ da (%10) rastlanabilmektedir (1-3). Vakala-
rin cogunun asemptomatik olmasina ragmen, tani
alan hastalarda baskin semptom karin agrisidir (4).
Obstriktif sarilik, istahsizlik, kasinti, ve kitle basisina
bagh portal hipertansiyon diger semptomlaridir (5).
Tani indirekt hemagliitinasyon (iHAT), ultrasonografi
(USG), bilgisayarli tomografi (BT) ve manyetik rezo-
nans (MR) gorintileme ydntemleri ile konulmaktadir
(6). Karaciger kist hidatigine yénelik yapilan USG'’ye
gore olusturulan Gharbi siniflamasi ve DSO sinifla-
masi halen kullaniimaktadir (7).

Kist hidatik tedavisi medikal, cerrahi ve minimal inva-
ziv yéntemlerle yapilmaktadir. Minimal invaziv teknik-
ler girisimsel radyolojinin gelismesiyle 6n plana ¢ikmis
yontemlerdir. PAIR (ponksiyon, aspirasyon, injeksiyon
ve reaspirasyon), PAIRD (ponksiyon, aspirasyon, in-
jeksiyon, reaspirasyon ve drenaj), PEVAC (perkitan
“evacuation”), MoCAT (modifiye kateterizasyon tekni-
gi) yontemleri kist hidatikte kullanilan minimal invaziv
yotemlerdir. Kistektomi, parsiyel ya da total perikis-
tektomi, hepatektomi, basit drenaj, pencere agma(un-
roofing) ve marsupializasyon ise cerrahi tekniklerdir.
Cerrahi yontemler acik ya da laparoskopik yontemler-
le yapilabilmektedir (8,9). Laparoskopik yontemlerin
genellikle komplike olmayan (Gharbi Tip 1-3), basit,
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All patients underwent laparoscopic pericystectomy
operation. Oral treatment was started on the first day.
Bile leakage developed during the operation in three
(21.4%) patients and the primary was repaired. Bile
leakage developed in seven patients (50.0%, 7/14)
postoperatively, while two (14.3%) of these patients
required Endoscopic Retrograde Cholangio-Pancrea-
tography (ERCP). The patients were followed up for
one year, during which time mortality and recurrence
did not occur.

Conclusion
It is thought that laparoscopic surgery performed in
experienced centers and by experienced surgeons
will be preferred more frequently in the treatment of
hydatid cyst.

Keywords: Hydatid Cyst, ERCP, Laparoscopy

anterior yerlesimli, bes cm’den ku¢uk kistler igin uy-
gun oldugu dusundlmastar. Segment | =VII =VIII' de
yer alan ve derin yerlesimli kistler i¢in uygun olmadigi
sdylenmesine ragmen endikasyonlari halen net ola-
rak ifade edilmemistir (10). Laparoskopik olarak, basit
drenajdan, secilmis vakalarda perikistektomi ve ka-
raciger segment rezeksiyonu gibi morbiditesi ylksek
yontemlere kadar bir¢ok teknik uygulanabilmektedir
(112).

Bu calismanin amaci laparoskopik cerrahi tedavi uy-
guladigimiz kist hidatik olgularini yas, cinsiyet, kist
yerlesimi, kist boyutu ve tipi, uygulanan tedavi, ope-
rasyon stresi, erken ve ge¢c donem komplikasyonlari
ve niiks agisindan retrospektif olarak degerlendirmek
ve bu bulgulari literatirle karsilastirmaktir.

Gerec ve Yontem

Calisma icin Balikesir Universitesi Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu onayi alindi (2021/274). Bu
calismaya, 2018-2020 yillari arasinda karaciger kist
hidatigi nedeniyle laparoskopik cerrahi uyguladigimiz
14 hasta dahil edilmistir.

Hastalarin yas, cinsiyet gibi demografik bilgileri, se-
rolojik ve radyolojik tetkik sonuclari, kistlerin sayisi,
Gharbi siniflamasina gore tipi, boyutu, lokalizasyo-
nu, operasyon sekli ve siresi, erken ve ge¢ donem
komplikasyonlari, hastanede kalis sureleri, mortalite
ve morbidite verileri hastane kayit sisteminden geri-
ye donuk taranmis ve veri tabani olusturularak analiz
edilmistir.



Calismaya 18 yas Ustl Gharbi Tip1-3 hastalar dahil
edilirken, 18 yas alti hastalar ve Gharbi tip V-V hasta-
lar calisma disi birakilmistir.

Hastalara anestezi indiksiyonundan dnce profilaktik
antibiyotik (sefazolin 1 gr) verilmistir. Ardindan supra-
umbilikal bolgeye yapilan 1 cm’lik insizyondan katlar
gecilerek fasyaya ulasiimistir. Weres ignesi ile bati-
na girilerek batin i¢i basinci 12 mmHg olacak sekilde
insifle edilmistir. Yeterli basinca ulastiktan sonra bu
bélgeye 10 mm trokar yerlestirildi ve 30° teleskop ile
girilerek batin eksplore edilmistir. Daha sonra kist yer-
lesimine gdre 10 mm'lik bir trokar ve iki adet 5 mm'lik
trokar epigastriuma yerlestirilmistir. Rutin eksploras-
yondan kist etrafina, morrison posuna ve karaciger
etrafina hipertonik salin (%20 sodyum klortir) emdiril-
mis gazli bezler yerlestirilmistir. Bu islemin hastalarda
konvulziyona neden olabilecek kadar ciddi hipernatre-
mi olusturabilecegi bildirilmistir (12). Bu nedenle ope-
rasyondan sonra serum sodyum dizeylerine bakil-
mistir. Weress ignesi kullanilarak kist icerigi bosaltildi
ve kist hipertonik salin ile yeniden doldurulmustur. Hi-
pertonik soltisyon 10 dakika kist icerisinde birakiimis,
ardindan aspirasyon yapilmistir. Kist duvari perforator
oguticu aspirator ile delinmis ve kistteki kiz vezikller
tamamen aspire edilmistir. Perikist duvari LigaSure™
(Valleylab, Boulder, CO, ABD) kullanilarak ¢ikariimis-
tir. Eksize edilen perikist duvari, germinal membran
ve gazlar, bir endobag kullanilarak 10 mm'lik trokar-
dan cikariimistir. Daha sonra laparoskopi ile kist bos-
lugunda kist kalintilari, kanama ve safra yolu riptiri
olup olmadigi incelenmistir. Kist duvari ile safra yol-

Kist Ozellikleri
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lari arasinda bir baglanti gozlendiginde, emilmeyen
dikislerle dikilmis ve kistin konumuna goére dren yer-
lestirilmistir. Omentum dolasimi bozulmayacak sekil-
de hareket ettirilmis ve kist bosluguna yerlestiriimis-
tir. Rutin batin kapatma derlenme isleminden sonra
hastalar servise alinmistir. Tim hastalara postoperatif
birinci gtin oral baslanmistir. Ginliik yara bakimlari ve
dren takipleri yapiimistir. Spontan kapanmayan safra
fistulleri icin endoskopik retrograd pankreatikoduode-
nostomi (ERCP) ile midahale edilmistir. Takipleri ta-
mamlanan hastalar kontrole ¢cagirilmak tzere taburcu
edilmistir. Hastalar niiks, morbidite ve mortalite acl-
sindan ortalama bir yil strre ile takip edilmistir.

istatistiksel Analiz
Calismada elde edilen veriler SPSS 22.0 (SPSS INC,
Chicago, IL, USA) programina kaydedildi ve istatis-
tiksel analizleri yapildi. Kalitatif veriler yiizde olarak,
kantitatif veriler ise ylizde ve ortalamazstandart sap-
ma olarak sunuldu.

Bulgular

Hastalarin yas ortalamasi 35.28 £16.12 olup, %42.9'u
kadin (6/14) ve %57.1'i erkek (8/14) hastalardan olus-
maktaydi. Hastalardaki kistlerin 6zellikleri Tablo 1'de,
preoperatif ve postoperatif donem bulgulari Tablo
2'de 6zetlenmistir.

En sik tip-3 kist hidatik (%92.9) saptanmistir. Hastala-
rin %71.4’tinde tek kist (10/14) mevcuttu. Hastalarin
yarisinda (7/14, %50.0) kistler sol lobda, %42.9'unda

Kist Ozellikleri Say! %
Tip 2 1 7.1
Kist Tipi (Gharbi Siniflamasi)
Tip 3 13 92.9
Tek Kist 10 71.4
Kist Sayisi Iki Kist 3 21.4
Uc Kist 1 7.1
Sol Lob 7 50.0
Lokalizasyon e el 2 i
Bilateral 1 7.1
Kist Capi (OrtalamaSS) 66.70+34.20 (mm)

SS: Standart sapma
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(6/14) ise sag lobda yerlesikti. Yalnizca bir hastada
(%7.1) bilateral tutulum vardi (Tablo-1).

Hastalarin en sik basvuru nedeni sirasiyla agri
(%57.1) ve sarilik (%21.4) sikayetlerinden olusmak-
taydl. Hastalarin tamamina tani asamasinda BT ve
USG istenmistir (Resim 1). Medikal tedavi tim has-
talara uygulanmistir. Tim hastalara laparoskopik
perikistektomi operasyonu yapilmistir. Oral tedavi
birinci giin baslanmistir. Hastalarin tGg¢tnde (% 21.4)

Laparoskopik Perikistektomi Deneyimimiz

operasyon esnasinda safra sizintisi gelismis ve pri-
mer onarilmistir. Postoperatif yedi hastada (%50.0,
7/14) safra sizintisi gelisirken, bu hastalardan ikisinde
(%14.3) ise ERCP gereksinimi olmustur. Hastalarda
laparoskopi sirasinda iki hastada c¢ok sinirli miktar-
da kist icerigi batina dékulmus olup kist etrafina yer-
lestiriimis olan hipertonik salin emdirilmis tamponlar
sayesinde bulasin dniine gecilmistir. Hastalar bir yil
sureyle takip edilmis, bu siirede mortalite ve niiks ge-
lismemistir (Tablo-2).

Preoperatif ve Postoperatif Donem Ozellikleri

Ozellikler n(%), Ortalama*SS (min-max)
Agri 8 (57.1)
Basvuru Semptomu Sarilik 3(21.4)
insidental 3(21.4)
Radyoloji BT 14 (100.0)
USG 14 (100.0)
RE I e Ert Albendazol Tedavisi 14 (100.0)
Operasyon Sekli Laparoskopik Perikistektomi 14 (100.0)

Operasyon Siiresi

OrtalamazSS (min-max)

40.35+12.91 dakika (25-70)

Komplikasyonlar

Perioperatif komplikasyon
Safra Sizintisi (n:3)

3(21.4)
(Operasyon sirasinda kapatildr)

Postoperatif komplikasyon
Safra Sizintisi (n:7)

3(21.4)
(3.gUn spontan kapandr)

2(14.3)
(7.gUn spontan kapandr)

1(7.1)
(15.gun ERCP sonras! kapand)

1(7.1)
(20. glin ERCP sonrasi kapandi)

Ortalama Yatis Siiresi

Ortalama£SS (min-max)

6.64+4.34 giin (2-15)

Ortalama Dren Kalis Siiresi

OrtalamaxSS (min-max)

6.71%6.47 giin (1-20)

Mortalite

Yok

Niiks

Yok

BT: Bilgisayarli Tomografi, USG: Ultrasonografi, ERCP: Endoskopik Retrograd Kolanjiyo Pankreatografi, SS: Standart sapma
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Resim 1
Karaciger Kist Hidatigi BT Gorlntisu

Tartisma

Kist hidatik hastaliginin semptomlari kistin tipine, bo-
yutuna, lokalizasyonuna ve bulundugu organa bagl
olarak degismektedir. Karaciger kist hidatiginde en sik
semptomun karin agrisi oldugu bilinmektedir. Ahmed
H.V ve ark. yaptiklari 37 vakalik seride karin agrisi
semptomu %51.5 oraniyla en sik gériilen semptom
olmus ve bu da literatirle uyumlu bulunmustur. Bizim
calismamizda da %57.1 ile benzer sonug¢ saptanmis-
tir (4,13,14). Tani asamasinda IHAT, USG ve BT yay-
gin olarak kullanilan tetkiklerdir. USG tani asamasin-
da birincil goruntileme ydntemi olmasina ragmen BT
kicuk kistleri tanimada ve anatomik iliskileri ortaya
koymada daha avantajlidir. Bunlarin disinda karaci-
ger fonksiyon testleri de operasyonu planlama asa-
masinda gerekmektedir (15,16). Calismamizda tim
hastalara USG, BT, IHAT tetkikleri yapiimistir.

Laparoskopik cerrahi yéntemlerin uygulanma oranlari
hem endemik hem de endemik olmayan bélgelerde
hizla artmaktadir (11). Laparoskopinin kist icerisinde-
ki safra kacaklarini gosterme ve ulasiimasi zor bélge-
lerde daha iyi gorintii saglama konusunda avantajh
oldugu bilinmektedir. Bu sayede safra kacaklarina
operasyon sirasinda midahale etme olanagdl sag-
lanmaktadir. Laparoskopik yodntemlerde kistektomi,
parsiyel ya da total perikistektomi, hepatektomi, basit
drenaj, pencere acma (unroofing) ve marsupializas-
yon gibi yéntemler yer almaktadir. Hastalarimiza total
perikistektomi yontemi uygulanmistir (9,17). Laparos-
kopik cerrahi daha kucuk bir insizyon, dusuk morbi-
dite, kisa hastanede kalis ve ise erken donis dahil
olmak Uzere bir¢cok avantaj sunmaktadir. Bununla bir-
likte operasyon sirasinda kist iceriginin batina dokiil-

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

mesi ve anaflaktik sok gibi korkulan komplikasyonla-
rin beklenenden az oldugu calismalarla gosterilmistir
(18-20). Shaikh ve ark.'larinin (21) 35 vakayi iceren
serilerinde ¢ (%8.5) hastada batina doékilme sap-
tanmis ancak hicbirisinde anaflaktik sok gibi korkulan
komplikasyon olmamistir. Bizim calismamizda da sa-
dece iki (%14.28) hastada aspirasyon kanuliniin ke-
narindan minimal kist icerigi sizmis olup etrafa yerles-
tirilen hipertonik salin emdirilmis tamponlar sayesinde
bulas engellenmistir. Hastalarin higbirinde anaflaktik
sok meydana gelmemistir. Safra sizintisi agik kist hi-
datik operasyonlarinda gortlebildigi gibi laparoskopik
yontemlerde de gorulebilir. Siklikla eriskinlerde kulla-
nilan laparoskopik yéntemlerden, hepatik rezeksiyon
ve total perikistektomide kanama ve safra kagaginin
yiksek oldugu bilinmektedir. Al-Doghan ve ark.’lari-
nin (22) 54 hastay! iceren laparoskopik parsiyel kis-
tektomi deneyiminde Ug¢ hastada (%5.6) safra kacagi
meydana gelmis ve bir hastada ERCP gereksinimi
olmustur. Benzer sekilde, Kaya ve ark.larinin (23)
laparoskopik serisinde iki hastada (11.11%100) safra
kacagl meydana gelmistir. Calismamizda U¢ hastada
(%21.4) operasyon sirasinda safra kacagi gorilmuis
ve onarilmistir.  Yedi hastada (%50.0) ise postope-
ratif ddnemde drenden safra geldigi gbzlenmis olup,
Uc hastada (%21.4) postoperatif Gglncl ginde, iki
hastada (%14.3) postoperatif yedinci giinde spontan
kapanmistir. iki hastada ERCP gereksinimi olmus ve
ERCP sonrasinda bir hastada 15.glinde diger hasta-
da ise 20.giinde kacak kapanmistir. Safra kacagi ora-
nimizin literattire gére yiksek olmasi cerrahi teknik
olarak total perikistektomi kullaniimasindan kaynakli
oldugu dustnulmektedir.

Laparoskopi cerrahiden sonra hastanede kalis sure-
sinin daha kisa oldugu bilinmektedir. Calismamizda
operasyon siresi 40.35+12.91 dakika (aralik 25-70
dakika), hastanede yatis siresi 6.64+4.34 gundir. Za-
harie ve ark.’larinin (10) acik ve laparoskopik teknigi
karsilastirdigi calismada ameliyat siireleri agik yapilan
grupta 65 dakika (aralik 35-120 dakika) iken laparosko-
pik grupta 72 dakika (aralik 45-140 dakika) olarak bu-
lunmus ve istatistiksel olarak anlaml oldugu bildirilmis-
tir. Hastanede kalis sureleri ise laparoskopik yontem
uygulanan grupta 6.42 gun (aralk 1-21 giin), agik cer-
rahi yapilan grupta ise 11.7 guin (aralik 4-80 giin) olarak
bildirilmistir. Kaya ve ark.’larinin (23) calismasinda ise
laparoskopik yéntem uygulanmis olup operasyon su-
resi 75 dakika (aralik 50-135 dakika), hastanede kalis
strresi 3.3 guin (aralik 2-7 gin) olarak sunulmustur.

Diinya Saglik Orgiiti, opere edilen KE olgularinin yak-
lasik %6.5'inde niks gelistigini ve %2.2'sinin 6limle
sonuclandigini rapor etmektedir. Calismamizda bir
yillik takiplerde niks ve mortalite saptanmamistir.
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Literattirde acik ve perkitan yontemin laparoskopik
cerrahi ile karsilastirildigi bir calismada niksin daha
az oldugu gosterilmistir. Ayni calismada laparoskopik
ve perkitan girisim sonrasi mortalite saptanmazken,
acik cerrahide %2.0 oraninda mortalite saptanmistir.
Toplam 57 makale, 914 laparoskopik kist hidatik ame-
liyatinin incelendigi derlemede iki hastanin (%60.22)
oldigu, 10 hastada da (%1.09) niks gelistigi rapor-
lanmistir (11,24).

Sonug

Calismamizdaki hasta sayisinin az olmasi ve calis-
manin retrospektif olmasi kisitlayici yanini olustur-
masina ragmen Ulkemizde bu konuda yayinlanmis
az sayidaki calismalardan biridir. Laparoskopik kist
hidatik cerrahisi uyguladiimiz bu hasta grubunda
operasyon suresi, hastanede kalis siresi, niks ve
mortalite oranlari disik olarak saptanmistir. Dene-
yimli merkezlerde ve tecribeli cerrahlarca yapilan
laparoskopik cerrahinin kist hidatik tedavisinde daha
sik tercih edilecegi dusunilmektedir.
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Oz

Amacg

COVID-19 enfeksiyonu tedavisi i¢cin immin plazma
uygulanan hastalarin demografik ve klinik verilerinin
ve immin plazma transfuizyonu ile iligkili reaksiyonla-
rin degerlendiriimesi amaclanmistir.

Gerec¢ ve Yontem

Etik kurul onay! alinilan ¢alisma, retrospektif ve ta-
nimlayici bir arastirmadir. 2020 yilinda COVID-19
enfeksiyonu nedeniyle immun plazma uygulanan 130
hasta calismaya dabhil edildi. Hastalarin dosyalari ve
transfizyon merkezi sisteminde kayith olan bilgileri
degerlendirilerek arastirmacilar tarafindan SPSS pa-
ket programi kullanilarak analiz edildi.

Bulgular

immiin plazma klinik uygulama kriterlerini saglayan
130 hastaya 154 kez immin plazma transfiizyon
uygulamasi yapildi. Hastalarin bir ya da birden faz-
la kot prognostik 6lcite sahip, orta ve agir pnémo-

ni hastalar oldugu, ortalama 17,9 giin hastanede
yatarak tedavi goérdugl, %35,4'Unde siirecin 6limle
sonuglandigi belirlendi. immun plazma transfiizyon
reaksiyonu sikhgi %1,95 olarak saptandi. Anti - A an-
tikoruna sahip hastalarda %23,1'inde surecin élumle
sonuglandigr belirlendi.

Sonug

immiin plazma uygulanan bir veya daha fazla kétii
prognostik kritere sahip orta ve siddetli pnémonili has-
talar hakkinda veri saglanmasinin literatiire katkida
bulunabilecegi dustnilmektedir.

Anahtar Kelimeler: immiin plazma, Prognoz, Trans-
fizyon reaksiyonu, ABO gruplari

Abstract

Objective

Itis aimed to evaluate the demographic and clinical data
of patients receiving immune plasma for the treatment
of COVID-19 infection and reactions associated with
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immune plasma transfusion.

Materials and Methods

The study, which received the approval of the ethics
committee, is a retrospective and descriptive study. In
2020, 130 patients who were administered immune
plasma due to COVID-19 infection were included in
the study. The patients' files and information stored
in the transfusion center system were evaluated and
analyzed by the researchers using the SPSS package
program.

Results

Immune plasma transfusion was performed 154
times in 130 patients who met the criteria for clinical
application of immune plasma. It was determined that

Giris

Koronaviriis hastaligi 2019 (COVIiD-19) pandemisine
neden olan siddetli akut solunum sendromu koronavi-
ris 2 (SARS-CoV-2) virusu oldukca bulasici ve pato-
jenik bir koronaviriistur (1). immin plazma tedavisi,
COVID-19 icin potansiyel yardimci tedavilerden birisi-
dir. Literatirde, immun plazma tedavisi sonrasi klinik
iyilesme oldugunu bildiren olgu serileri yer almaktadir
(2, 3). Bunun yanisira The United States Food and
Drug Administration (FDA), COVID-19 immin plaz-
ma kullaniminin antikor aracili enfeksiyon artisina,
transflzyonla iliskili akut akciger hasarina ve alerjik
transflizyon reaksiyonlarina neden olarak olumsuz et-
kilerinin de olabilecegini bildirmistir (1). Pandemi do6-
neminde Turkiye Cumhuriyeti Saglik Bakanligi (T.C.
Saglik Bakanhgi) immin plazma tedavisine yonelik
hasta ve dondr secimine ait kriterlerlerin yer aldigi bir
rehber yayimlamis ve sire¢ icinde giincellenmeler
yapmistir. Anti-SARS COV-2 antikoru iceren immin
plazmanin hazirlanmasina ve klinik kullanimina iliskin
dizenleme ile belirlenen kurallara uygun olarak CO-
ViD-19 enfeksiyonlu olgularda immiin plazma tedavi-
si gerceklestirilmistir (4,5).

Calismamizda, immun plazma uygulanan hastalarin
demografik ve klinik verilerinin, laboratuvar sonucla-
rinin, immin plazma transfiizyonuna bagl reaksiyon-
larin ve hastalarin klinik sonlanimlarinin degerlendiril-
mesi amaclanmistir.

Gerec ve Yontem
Saglik Bilimleri Universitesi istanbul Egitim ve Aras-
tirma Hastanesi Klinik Arastirmalar Etik Kurulunun

12.06.2020 tarihli toplantisinda 2395 karar numara-
sI ile onaylanan calisma retrospektif, tanimlayici bir
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the patients had moderate and severe pneumonia with
one or more poor prognostic criteria, were hospitalized
for an average of 17.9 days, and the process resulted
in death in 35.4% of them. The frequency of immune
plasma transfusion reaction was found to be 1.95%. It
was determined that the process resulted in death in
23.1% of patients with anti - A antibody.

Conclusion

It is thought that the provision of data on patients with
moderate and severe pneumonia with one or more
poor prognostic criteria undergoing immune plasma
may contribute to the literature.

Keywords: Immune plasma, Prognosis, Transfusion
reaction, ABO groups

arastirmadir. Yedikule Gogus Hastaliklar ve Gogus
Cerrahisi Egitim ve Arastirma Hastanesine'ne CO-
VID-19 enfeksiyonu nedeni ile yatan hastalarin te-
davileri ulusal tedavi rehberleri dogrultusunda yuri-
tilmekte olup 2020 yilinda immin plazma uygulanan
130 hasta ¢alismaya dahil edildi (4-6). COVID-19 im-
min plazma ile hastanin ABO kan grubunun uyumiu
olmasi, hastanin IgA eksikligi olmamasi ve COVIiD-19
immiin Plazma Tedarik ve Klinik Kullanim Rehberinde
yer alan klinik kullanim kriterlerinin saglamasi halinde
hastalara COVID-19 immiin plazma, minimum doz
200 mililitre COVID-19 immiin plazma (nitesinden
glnde 1 adet, gerek gorilirse 2 glin ara ile maksi-
mum 3 doz (600 mililitre) seklinde uygulandi.

Hemovijilans sorumlusu ve hemsiresi tarafinca, CO-
VID-19 immiin plazma transfizyonu iliskili reaksiyon-
lar degerlendirilerek kayit altina alindi.

COVID-19 pandemisi sirasinda immin plazma uy-
gulanan hastalarin dosyalari, transfiizyon merkezi
sisteminde kayitli olan verileri degerlendirilerek aras-
tirmacilar tarafindan SPSS paket programiyla analiz
edildi. Tanimlayici veriler olarak merkezi dagilim ve
yayihm olgutlerinin (sikliklar, yizdelikler, ortalama, or-
tanca, minumum-maksimum degerleri) tek degiskenli
verilerin karsilastirmasinda surekli degiskenlerde veri
normal dagilima uyuyorsa student-t testi, uymuyor-
sa Mann-Whitney U testi, kategorik degiskenler icin
ki-kare testi uygulandi.

Bulgular

Yedikule Gogus Hastaliklari ve Gégus Cerrahisi Egitim
ve Arastirma Hastanesine'ne COVID-19 enfeksiyonu
nedeni ile yatan ve klinik kriterlere uyumlu olan 130
hastaya 154 kez immuin plazma transftizyon uygulama-



si yapildi. immiin plazma hastalarin %83,1'inde bir doz
uygulanirken 22 hastaya birden daha fazla doz uygu-
landi. Hastalarin tima ulusal tedavi rehberlerine uygun
olarak diger standart tedavilerini aldi. immiin plazma
uygulanan hastalarin dzellikleri ve k&t prognostik gos-
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tergelerin dagihmi Tablo 1. ve Tablo 2.’de verilmistir.

Transflizyon 6ncesi yapilan kan grubu tetkikleri de-
gerlendirildiginde en sik saptanan kan grubu A Rh-po-
zitif oldu. ABO grubuna gore dagilimi; A grubu %50,8,

Tablo 1 immun plazma uygulanan hastalarin demografik 6zellikleri ve kétii prognostik

gOstergelerin dagilimi

Ortalama Standart hata Sayi Yiuzde
Yas (yil) 61,3 +1,4 (min: 23 max:93)
Cinsiyet
Kadin 40 30,8
Erkek 90 69,2
Kronik hastalik varligi 91 70
Kan tetkiklerinde kotiu prognostik odlciitler
Lenfosit sayisi 932 + 587 (Min:150 max:3400)
D-dimer 3,02 + 4,52 (min:0,04 max:27,3)
Ferritin 692 +512 (min: 10,4 max:2000)
CRP 82,7 +7,2 (min:0,09 max:315)
IgA 2,7 +1,2 (min:0,7 max:8,3)
Almakta oldugu solunum destek tedavisi
Maske veya nazal kanil ile O2 tedavisi 52 40
Noninvaziv mekanik ventilasyon destegi 55 42,3
invaziv mekanik ventilasyon destegi 23 17,7
SPO2 92,8 + 3,8 (Min:80 max:99)
Yogun bakim yatisi olan hastalar (giin) 17,9 + 13,5 (min:0 max:65) 51 39,2
Hastanede yatis siiresi (giin) 17,1 + 13,4 (min: 2 max:122) 130 100

Tablo 2 immun plazma uygulanan hastalarin sonlanima gére kéti prognostik faktorlerin dagilimi

Immun plazma uygulanan Slen hastalarda Sag kalan

hastalarda hastalarda

Sayi Yuzde Say!i Yizde Sayi Yuzde

65 yas ustu 60 46,2 20 43,5 40 47,6
Erkek 90 69,2 34 73,9 56 66,7
Diyabet 39 30 18 39,1 21 25
Hipertansiyon 56 43,1 25 54,3 31 36,9
Kronik akciger hastaligi 26 20 13 28,3 13 15,5
Kronik kalp hastaligi 30 23,1 16 34,8 14 16,7
Malignite 14 10,8 7 15,2 7 8,3
Lenfosit sayisi <800/pl 64 49,2 31 67,4 33 39,3
D-dimer > 1 mg/L 68 58,6 32 80 36 47,6
Ferritin >500 ng/L 66 51,2 23 50 43 51,2
CRP > NUSX10 75 57,7 26 56,5 49 58,3
SPO2 <93 59 45,4 27 58,7 32 38,1
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O grubu %24,6, B grubu %15,4 ve AB grubu %9,2
olup, Rh’a gore dagihmin da ise %93,1'i Rh pozitif
olarak saptandi. Hastalarin %401 Anti-A antikoruna
sahipti. Immiin plazma alan hastalarin kan grubu da-
gihmi Tablo 3'te verilmigtir.

immun Plazma Uygulanan Hastalarin Degerlendirilmesi

Uygulanan 154 immiin plazma transfiizyonu sonu-
cunda istenmeyen ciddi reaksiyonun dogrulandigi
Uc hasta (%1,95) oldu. Transfiizyon reaksiyonlarinin
dagilimi degerlendirildiginde; %1,30’unda febril non-
hemolitik, %0,65’inde hafif alerjik transflizyon reaksi-
yonu saptandi.

Tablo 3 immun plazma uygulanan hastalarin kan grubu dagilmi*

Hasta kan grubu Hasta Sayisi Hasta Yuzdesi
A Rh - pozitif 61 46,9

O Rh - pozitif 29 22,3

B Rh - pozitif 19 14,6

AB Rh - pozitif 12 9,2

A Rh - negatif 3,8

O Rh - negatif 2,3

B Rh - negatif 1 0,8
Toplam 130 100,0

*istanbul ili 2012-2018 yillari arasinda, 123,900 saglikli bireyin kan gruplari analizinde; 47,496 (%38,3) kisi A Rh (+), 36,427
(%29,4) kisi O Rh (+), 16,294 (%13,2) kisi B Rh (+), 7,971 (%6,4) kisi AB Rh (+), 6,793 (%5,5) kisi A Rh (-), 5451 (%4,4) kisi
O Rh (-), 2,560 (%2,1) kisi B Rh (-), 908 (%0,7) kisi AB Rh (-) olarak saptanmistir (7).

Tablo 4 immun plazma uygulanan hastalarin sonlanima gére kétii prognostik faktérlerin dagilimi

Olii (Sayi:46 %35,4) Sag (Say1:84 %64,6)
Sonlanim Standart . Standart N
Ortalama hata Sayi | Yiizde | Ortalama hata Sayi | Yuzde

Yas (yil) 63,1 +129 60,3 +14,0
Cinsiyet
Kadin 12 26,1 28 33,3
Erkek 34 73,9 56 66,7
Kronik hastalik varligi 36 78,3 55 65,5
Kan tetkiklerinde kot
prognostik dlcutler
Lenfosit sayisi 0,7 +0,5 1,0 +0,6
D-dimer 1,8 +04 1,5 +0,5
Ferritin 747,2 +535,8 661,5 + 498,6
CRP 89 + 82,6 79,2 + 66,4
IgA 2,7 +1,4 2,7 +11
Almakta oldugu solunum
destek tedavisi N N 5 10,9 47 56
Maske veya nazal kanl ile O, tedavisi

. : . . 2 .. 21 45,7 34 40,5
Noninvaziv mekanik ventilasyon destegi
: . . . o 20 43,5 3 3,6
Invaziv mekanik ventilasyon destegi
Yogun bakim yatisi olan hastalar (giin) 14,2 +13,3 2,6 i B9
Hastanede yatis siiresi (giin) 19,2 +13,2 17,3 +13,8
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Immiin plazma uygulanan hastalarin ortalama 17,9
glin hastanede yatarak tedavi gérdagu, %39,2’sinin
ortalama 17,1 giin yogun bakim yatisi oldugu belirlen-
di. Hastalarin %35,4’iinde sire¢ 6limle sonuclandi.
Anti-A antikoruna sahip olan hastalarin %23.1'i, Anti-A
bulunmayan hastalarin 43,6’sinin 6limle sonuglan-
digi belirlendi. immiin plazma uygulanan hastalarin
sonlanima goére kot prognostik faktorlerin dagilimi
Tablo 4'te yer almaktadir.

Tartisma

Pasif antikor tedavisi, belirli bir ajana karsi antikorla-
rin, o ajandan kaynaklanan bir bulasici hastaligi 6nle-
mek veya tedavi etmek amaciyla duyarli kisiye uygu-
lanmasi seklinde kullanilir (8). Pasif antikor tedavisi,
solunum sistemini ilgilendiren bulasici hastaliklarin te-
davisinde uzun suredir denenen bir tedavi stratejisidir.
Immiin plazmanin, COVID-19 enfeksiyonunun tedavi-
sinde de kullanimi denenmis ancak tedavideki etkin-
ligi halen belirsizligini korumaktadir (9,10). Solunum
sistemini ilgilendiren bulasici hastaliklarin tedavisinde
pasif antikor tedavisi deneyimleri; 2009 HIN1 influen-
za virist pandemisinde, yogun bakim gerektiren sid-
detli HIN1 2009 enfeksiyonunun immin plazma ile
tedavisinin solunum yolu viral yikint, serum sitokin
yanitlarini ve mortaliteyi azalttigini, Sierra Leone'de
yapilan bir ¢calismada, standart tedavi alanlara gore
immun tam kanla tedavi edilenler icin énemli dlgtide
daha yiksek sagkalim oldugunu, H7N9 salgininda
immin plazma kullaniminin etkili oldugu hastalarin
hayatta kaldigini gostermisti (11-13). SARS - CoV - 1
gibi diger koronavirislerle gelisen dnceki salginlar-
dan edinilen deneyimler ise bu tir immin serumla-
rin ilgili virise karsi nétralize edici antikorlar icerdigini
gostermekteydi (14). Covid-19 pandemi siirecinde
de immin plazma tedavisi sonrasi klinik iyilesme ol-
dugunu bildiren olgu serileri literatiirde yer almis ve
FDA COVID-19 ile hastaneye yatirilan hastalarin yo-
netimi i¢in immun plazma kullanimina izin veren bir
acil kullanim iznini yayinlayarak bilinen ve potansiyel
faydalarinin bilinen ve potansiyel risklerden daha agir
bastigini bildirmistir (2,3,15). COVID-19 hastalarinda
immin plazma tedavisinin etkinligini degerlendiren 19
Nisan 2020 tarihine kadar yapilan calismalari kapsa-
yan sistematik derlemede; COVID-19 hastalarinda
immiin plazma tedavisinin givenli, klinik olarak etkili
gorinmesi yaninda mortaliteyi azalttigi belirtiimis ve
Ye ve arkadaslarinin yaptigi calismada plazma teda-
visi Gimit verici olarak tanimlanmistir (16, 17). immin
plazma tedavisinin uygulama zamanlamasi degerlen-
dirildiginde erken uygulama yapilan hastalarda daha
iyi sonuclar elde edildigi, tanidan sonraki 3 glin i¢inde
plazma transflizyonu alan hastalarin, tanidan itiba-
ren 3 giinden uzun slre sonra transflizyon alanlara
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kiyasla ya da daha yiiksek antikor seviyelerine sahip
plazma uygulamasiyla, hem 7 hem de 30 glinde daha
dusuk 6lim oranlarina sahip olduklari bildirilmistir (18,
19). Literaturde yer alan farkh ¢alismalarda ise gug-
|0 antiviral immdn yanitlar ve organ komplikasyonlari
gelistirmis kritik hastaligi olan COVID-19 hastalarinin
immin plazma tedavisinin etkinliginin sinirh oldugu
belirtiimektedir (20, 21). immun plazmanin uygulana-
cag! hasta grubu net olarak tanimlayacak kontrollG bir
¢alisma mevcut olmadigi ancak pandemi sirasinda
medRxiv web portalinda yayimlanan immin plazma
tedavisinin iyi tolere edildigini ve ciddi COVID-19 va-
kalarinda viremiyi notralize ederek klinik sonuclari po-
tansiyel olarak iyilestirebilecegini gdsteren ¢alisma ve
FDA tarafindan yayimlanan deklarasyonla, yasamsal
risk tasiyan hastalarda tercihen 7-14 gin arahgdin-
da ve sitokin firtinasi baslamadan 6nce kullaniimasi
Onerilmistir (3,22). Literatiirde yer bulan strekli giin-
cellenen bilimsel veriler dogrultusunda T.C. Saghk
Bakanhdr immiin plazma tedavisine yonelik bir rehber
yayinlanmis, klinik uygulamalarla iliskili kriterler dog-
rultusunda COVID-19 enfeksiyonunun tedavisinde
immun plazma kullanilmistir (4).

COVID-19 pandemisinde hafif ve orta siddette pno-
moni varliginda, kotl prognostik faktor varlig, ileri
yas ve komorbite hastaliklarin bulunmasi halinde ve
agir pnémoni hastalarina hastane yatisi verilmesi,
ek olarak immin plazmanin kesin (molekdler labora-
tuvar test sonucu pozitif) veya kuvvetle olasi (klinik/
radyolojik bulgular + PCR bekleniyor) COVID-19 tani-
si olan, 18 yasin Uzerindeki hastalarda ve hastaligin
ilk 14 guninde semptomlarin baslamasindan 7-10
gln sonra kullanilmasi, Nisan-Ekim 2020 tarih ara-
hdinda yasamsal risk tasiyan bu hastalardan belirli
kriterleri saglayanlarin tedaviyi almasi, calismadaki
hasta dagihmini etkilemistir. Calismada, immun plaz-
ma uygulanan hastalarin %69,2’si erkek cinsiyetteydi,
%46,2'si 65 yas Ustiindeydi ve %70’inin bir ve birden
fazla kronik hastahgi vardi. Literatiirde yer alan c¢als-
malarda erkek cinsiyet, ileri yas ve komorbiditelerin,
kotl prognoz ve ciddi hastalik ile iliskilerine dair gicli
epidemiyolojik kanitlara sahip oldugu vurgulanmak-
tadir (23, 24). COVID-19'lu erkekler yastan bagimsiz
olarak daha kotl sonuglar ve 6lim icin daha fazla risk
altinda oldugu bildirilmistir (25). Siddetli COViD-19
hastalarinin prognozunu SpO2, lenfosit, CRP, PCT ve
LDH seviyelerinin dngoérebilecegdi bildiriimektedir (6,
26). immiin plazma uygulanan hastalarin %2,3’uniin
kan tetkiklerinde tanimlanan kotu prognostik dlgitler-
den (SPO2, lenfosit sayisi, D dimer, ferritin, CRP )
herhangi birine rastlanmadi.

immun plazma uygulamasinda, hastaya verilecek
olan COVID-19 immun plazma ile hastanin ABO kan
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grubu uyumlu olmalidir ancak Rh kan grubu g6z ardi
edilebilmektedir (4). immin plazma uygulamasi 6n-
cesi yapilan ABO kan grubu degerlendiriimesinde
en sik (%50,8) A kan grubuna rastlandi. Literatirde
ABO grubu ile COVID-19'un siddeti veya mortalitesi
arasinda higbir korelasyon bulunmadigini, kan grubu
Aolan hastalarin SARS - CoV - 2 enfeksiyonu i¢in art-
mis risk tasidigini, ABO kan gruplarinin SARS - CoV
- 2 duyarhhgi ile iliskili oldugunu bildiren calismalar
yer almaktadir. SARS - CoV - 2 enfeksiyonuna karsi
degisken duyarhihgdin, viris-hiicre yapisma surecini
etkileyebilecek ve hatta engelleyebilecek dolasimda-
ki anti - A antikorlarina baglanabilecegi de farkli bir
bakis agisi olarak literatiirde yerini almistir (27-30).
Calismamizda immun plazma uygulanan hastalarin
%401 Anti - A antikoruna sahipti bunlarin %23,1'inde
Covid-19 enfeksiyonu 6limle sonuclandi.

Mekanik ventilasyon almayan COVID-19 ile hasta-
neye yatirilan hastalar arasinda, daha yuksek an-
ti-SARS - CoV - 2 IgG antikor seviyelerine sahip
plazma transflizyonunun, daha disuk antikor seviyeli
plazma transflizyonuna gore daha diisiik 6lim riski ile
iliskili oldugu bildirilmistir (31). Anti-SARS COV-2 an-
tikoru iceren immin plazmanin hazirlanmasi ile ilgili
dizenlemede, plazmalardan anti-SARS - CoV - 2 tit-
releri notralizan antikor degeri 1:80 ve lizerinde olan-
larin segilmesi planlanmis olup tim immun plazmalar
Tirk Kizilay'r tarafinca saglanmistir. immiin plazma
dozu 200 mililitrelik COVID-19 immiin plazma (nite-
sinden giinde 1 adet, gerek goriilirse 48 saat ara ile
maksimum 3 doz (600 mililitre) seklindedir (4). Calis-
mamizda 154 immiin plazma transfiizyonu gergekles-
tigi ve 22 hastaya birden fazla doz verildigi belirlendi.

immiin plazma uygulanmasindan kaynaklanan risk-
ler; bilinen ve teorik olmak Uzere iki kategoriye ayri-
lir. Bilinen riskler, baska bir bulasici hastalik ajani ile
yanlislikla enfeksiyonu ve serum hastaligi gibi immu-
nolojik reaksiyonlar dahil olmak tzere serum bilesen-
lerine reaksiyonlari iceren kan maddelerinin transfe-
riyle iligkili risklerdir. Kan yoluyla bulasan patojenleri
tarayan ve dondr ve alicilarin kan grubuyla eslesen
modern kan bankasi teknikleriyle, bilinen bulasici
ajanlarin yanhslikla transfer edilmesi veya transfiiz-
yon reaksiyonlarinin tetiklenmesi riski dusuktir (8).
Tedavi amaci ile kullanilan immin plazma, transfiiz-
yonla iliskili akut akciger hasari (TRALI) icin risk tasi-
maktadir (32). Rizk ve arkadaslarinin yaptigi calisma-
da, immun plazmanin transflizyonundan sonraki ilk 4
saat icinde hastalarin %21'inden daha azinda transfiiz-
yonla iligkili dolasim yuku, transfizyonla iliskili akut
akciger hasari, siddetli alerjik transfiizyon reaksiyonu
bildirilmis bu olaylarin 146’sindan sadece 13'lnin Kli-
nik olarak kesinlikle transflizyonla iliskili olarak deger-
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lendirildigi bildirilmistir (19). Calismamizda ise immun
plazma transflizyon uygulamalarinin %1,30’'unda feb-
ril nonhemolitik, %0,65’inde hafif alerjik transfiizyon
reaksiyonu gelistigi saptandi.

Agir COVID-19 pnémonisi olan yetiskin hastalari kap-
sayan randomize kontrollii calismada toplam SARS -
CoV - 2 antikor titrelerinin, miidahaleden sonraki ikinci
glinde immin plazma grubunda daha yiiksek oldugu
ancak olumsuz olaylarin ve ciddi yan etkilerin iki grup-
ta da benzer oldugu bildirilmistir. immiin plazmaile te-
davi edilen hastalar ile plasebo alan hastalar arasinda
klinik durumda veya genel mortalite agisindan 6nemli
bir farkhlik gozlenmedigi saptanmistir (33). 1 Ocak
2020 ve 16 Ocak 2021 tarihleri arasindaki COVID-19
enfeksiyonunda immun plazma tedavisinin mortalite
Uzerine etkilerinin degerlendirildigi calismalara ait bir
meta analizde; immin plazma transflizyonu yapilan
COVID-19 enfeksiyonu olan hastalarin toplam morta-
lite oraninin, imman plazma transfiizyonu yapilmayan
hastalardan daha disik oldugu, yiksek titreli plazma-
nin erken transfiizyonunun COVID-19 hastalarinda
mortaliteyi azalttigi bildirilmistir (34). Literatirde yer
alan ciddi COVIiD-19 enfeksiyonu olan hastalarin da-
hil edildigi calismada 6lim orani %61,5 olarak bildiril-
misken, Grasselli ve arkadaslarinin yaptigi calismada
%53,4’Unln hastanede yatis sirasinda oldugu bildiril-
mistir (35, 36). Calismamizda immiin plazma uygu-
lanan hastalar ortalama 17,9 giin hastanede yatarak
tedavi gordiga, %39,2'sinin ortalama 17,1 gin yogun
bakim yatisi oldugu ve %35,4’'inde sirecin 6limle
sonuclandigi belirlendi.

Sonug¢

COVID-19 pandemisi ortaya ciktigindan beri, CO-
VID-19 enfeksiyonu tedavisinde kullaniimak Uzere
immin plazma gibi alternatif tedavi yontemlerinin
kullaniimasi da dahil olmak tzere yapilan bilimsel ¢a-
hsmalarin sayisi her gecen gin artmaktadir. Pande-
mi dinamik bir stre¢ olup, pandemide hastane yatis
kriterlerinin ve immiin plazma klinik uygulama kriter-
lerini saglayan hastalara immin plazma uygulamasi
yapiimasinin ¢alismadaki hasta dagihmini etkiledigi
gOrulmustir. Bu nedenle galismada, cogunlukla bir ya
da birden fazla kot prognostik oOl¢lite sahip orta ve
agir pndmoni hastalari yer almaktaydi. Calismamizin,
immun plazma uygulanan bu hastalarda Covid- 19
enfeksiyonunun klinik seyrine, sonlanimina ek ola-
rak immin plazmanin transflizyonuyla iliskilendirilen
reaksiyonlara ait veri saglamasinin literattire katkida
bulunabilecegi distnilmektedir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.
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Oz

Amagc
intraparenkimal hematom nedeniyle opere ettigimiz
hastalarin hematom hacimleri ve preoperatif ASA
skorlarinin mortaliteye etkisini degerlendirmeyi amac-
ladik.

Gerec ve Yontem

Calismamiz hastanemiz Beyin ve Sinir Cerrahisi Kli-
niginde Subat 2015 - Subat 2020 tarihleri arasinda
intraparenkimal hematom nedeniyle opere edilen 34
hastanin dosyalari geriye dénik olarak taranmasi ile
yuritildi. Hastalarin preoperatif glaskow koma sko-
ru, hematom hacmi, antiagregan kullanimi, hipertan-
siyon varligl, kanamanin lokalizasyonu ve ventrikile
acilip acilmadigi ve ASA skorlari degerlendirilmek icin
toplandi.

Bulgular

Calismaya dahil edilen 34 hastanin 20'i erkek 14’
kadin hastaydi. Hastalarin gelis anindaki ortalama
hematom hacimleri 120cm3 ( min:41 — max: 278
cm3)'dl. Hastalarin takiplerinde 28 tanesi ex olmus
olup mortalite oranimiz %82'dir. Hematom hacimleri
ile mortalite arasinda anlamli bir iliski saptanmistir

(P<0.05). Hastalarin 11'iASA 2, 4 GASA3, 17'siASA
4 ve 2 hasta ASA 5 olarak degerlendirilmistir. Hasta-
larin ASA skoru ile mortalitesi degerlendirildiginde an-
laml bir iliski saptanmamistir( P>0.05).

Sonug

Glaskow koma skoru ve ASA skoru mortaliteyi belirle-
yen 6nemli faktorlerdir. Glaskow koma skoru ve ASA
skoru birlikte degerlendirilmelidir. Glaskow koma sko-
ru duisuk bile olsa komorbid hastaliklari olmayan has-
talarda mortalite azalmaktadir.

Anahtar Kelimeler: intraparenkimal hematom, He-
matom hacmi, Glaskow koma skoru, ASA, Mortalite

Abstract

Objective
We aimed to evaluate the effect of hematoma volumes
and preoperative ASA scores on mortality of the
patients we operated on due to intraparenchymal
hematoma.

Materials and Methods
This study was conducted by retrospectively scanning
thefiles of 34 patients operated onfor intraparenchymal
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hematoma in our hospital's neurosurgery clinic
between February 2015 and February 2020. The
preoperative glasgow coma score, hematoma
volume, antiaggregant use, presence of hypertension,
localization of bleeding and whether it was opened
to the ventricle and ASA scores of the patients were
collected to evaluate.

Results

Of the 34 patients included in the study, 20 were male,
and 14 were female. Preoperative mean hematoma
volumes of the patients were 120 cm3 (min;: 41 —
max: 278 cm3). In the follow-up of the patients, 28 of
them were dead, and our mortality rate was 82%. A
significant correlation was found between hematoma

Giris

intraparenkimal hematomlar genellikle hipertansi-
yonun eslik ettigi ventz veya arteriyal kanamalardir.
intraparenkimal hematomlar inme vakalarin yaklasik
olarak %10-20 sini olusturur (1). Antiagregan kullani-
mi, sistemik hastaligin varligi, ileri yas ve hipertan-
siyonu olan hastalar intraparenkimal hematomlar icin
riskli hastalardir. Gelismis toplumlarda kan basinci
kontroluniin daha diizenli yapiimasi sonucu hipertan-
siyona bagl kanama orani azalmistir (2). Fakat gelis-
mekte olan toplumlarda intraparenkimal hematomla-
rin orani azalmamistir (3). intraparenkimal hematom
nedeniyle opere edilen hastalarin morbidite ve morta-
lite oranlari hematomun voliimine, lokalizasyonuna,
ventrikile acilip acilmamasina gore degismektedir.
Bu hastalarin ilk 6 ayda sadece %20’si bagimsiz ola-
rak gunlik hayatlarini strdarebilirken, bir yil icinde
%50 den fazlasinin kaybedildigi bilinmektedir (4, 5).

Cerrahi tedavi 6ncesi hastalarin operasyon riskinin
belirtildigi ASA (Amerikan Anesteziyoloji Dernegi Si-
niflamasi) skorlamasi anestezi uzmanlarinca Kkul-
laniimaktadir 14(Tablo 1) (6). ASA skorlamasi ko-
morbiditenin belirlenmesinin disinda pratikte kolay
kullanilmasi bir avantajdir.

intraparenkimal hematomlarda cerrahi tedavinin pri-
mer amacli beyin dokusu lzerindeki baskiyi azaltarak
kafa ici basinci disirmek ve hematomun toksik bile-
senleri ile beyin dokusu arasindaki temasi azaltmak-
tir(6).

Yazimizda intraparenkimal hematom nedeniyle opere
ettiimiz hastalarin preoperatif ASA skorlari ve hema-
tom hacimlerinin mortaliteye etkisini degerlendirmeyi
amacladik.
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volumes and mortality (P<0.05). 11 of the patients
were evaluated as ASA 2, 4 as ASA 3, 17 as ASA 4,
and 2 patients as ASA 5. No significant correlation
was found between the patients' ASA score and
mortality (P>0.05).

Conclusion

Glasgow coma score and ASA score are important
factors determining mortality. The glasgow coma
score and ASA score should be evaluated together.
Even if the glasgow coma score score is low, mortality
decreases in patients without comorbid diseases.

Keywords: Intraparenchymal hematoma, Hematoma
volume, Glasgow coma score, ASA, Mortality

Gerec ve Yontem

Calismamiz icin Eskisehir Osmangazi Universitesi Giri-
simsel Olmayan Klinik Arastirmalar Etik Kurul Baskan-
hgindan etik kurul onay! alinmistir (Tarih: 04.05.2021,
Karar No:13). Calismamiz Eskisehir Yunus Emre Dev-
let Hastanesi Beyin ve Sinir Cerrahisi kliniginde Subat
2015 - Subat 2020 tarihleri arasinda intraparenkimal
hematom nedeniyle opere edilen 34 hastanin dosya-
lari geriye donik olarak taranmasi ile ydratildi. Tim
hastalarin yakinlarindan yapilacak cerrahi islem ile il-
gili yazili ve s6zli olarak bilgilendiriime yapildi ve daha
sonra islemi kabul ettiklerine dair yazili onamlar alindi.
Radyolojik veriler hastane arsivinden tarandi. Calisma-
ya spontan intraserebral hematom sebebi ile hastane-
ye basvuran ve ilk 6 saat icinde opere edilen hastalar
dahil edildi. Travma sonrasi gelisen intraparenkimal
hematomlar, vaskiler patolojilerin eslik etti§i hematom-
lar, enfarkt sonrasi gelisen hematomlu hastalar ve 6
saat sonrasi ge¢c donem hastaneye basvuran hastalar
calisma disi tutuldu. Tim hastalara ilk 6 saat icerisinde
genel anestezi altinda genis kraniektomi ile hematom
bosaltildi ve dekompresyon amagl dura grefti ile dura
genisletildi ve kemik yerlestiriimedi.

Degerlendirilen Parametreler

Hastalarin preoperatif glaskow koma skoru(GKS), he-
matom hacmi, antiagregan kullanimi, hipertansiyon
varligi, kanamanin lokalizasyonu ve ventrikile acilip
aclimadigi ve ASA skorlarl degerlendiriimek icin toplan-
di. Hastalarin hematom hacmi preoperatif cekilen beyin
tomograsinde OsiriX Dicom Viewer (Pixmeo SARL, CH-
1233 Bernex. Isvicre) programi kullanilarak élctimler
yapildi. Hacim A*B*C/2 formilii kullanilarak belirlendi.

Istatistiksel Analiz
Istatistiksel analiz icin IBM SPSS 20.0 (IBM Corp.)



kullanildi. Preoperatif ASA skoru ve hematom hacmi-
nin mortalite ile arasindaki iliski icin Mann-Whitney U
testi kullanild. istatistiksel anlamliik P<0.05 olarak
ayarlandi

Bulgular

Calismaya dahil edilen 34 hastanin 20’si erkek 14’0
kadin hastaydi. Tum hastalarin yas ortalamasi 69.76
(min:45-max:92) olup kadinlarin yas ortalamasi 68.28,
erkeklerin yas ortalamasi 70.8'di. Hastalarin 24’tinde
hipertansiyon (HT), 5’inde diyabet (DM) ve 13'Unde
antiagregan ila¢ kullanimi vardi.

Hastalarin gelis anindaki ortalama hematom hacimle-
ri 120cm? (min:41 — max: 278 cm?) olup erkek hastala-
rin ortalama hacimleri 127,5 cm?® iken kadin hastalarin
109,2 cm? olarak hesaplandi. Hastalarin cerrahi son-
rasi ve taburculuktan sonraki ilk ay icinde 28 tanesinin
ex oldugu tespit edilmis olup, mortalite oranimiz %82
olarak hesaplanmistir (Tablo 2). Hematom hacimleri
ile mortalite arasinda istatistiksel olarak anlamli bir
iliski oldugu tespit edilmistir (P<0.05).

Hastalarimizda bulunan hematomlarin 3 tanesi sere-
bellar yerlesimli, 5 tanesi talamik yerlesimli ve 26 ta-

Tablo 1
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nesi lober yerlesimliydi. Toplam 16 hastada (11 erkek,
5 kadin) hematomun ventrikile acilarak intraventriki-
ler hematoma neden oldugu gordlda.

Hastalarin preoperatif ASA degerlendirmeleri ope-
rasyon 6ncesi operasyona girecek anestezi uzmani
tarafindan degerlendirildi. Degerlendirme sonucunda
11 hasta ASA 2, 4 hasta ASA 3, 17 hasta ASA 4 ve
2 hasta ASA 5 olarak operasyona alindi. Hastalarin
preoperatif ASA degerleri ile mortalite orani karsilasti-
rildiginda istatiksel olarak anlamli bir iliski saptanmadi
( P>0.05).

Hastalar ASA skorlamasi yani sira GKS’lerine gére de
degerlendirildi. 21 hastanin gelis GKS’si 3-7 arasinda
iken, 13 hastanin 8-13 puan arasinda oldugu gorald.

Tartisma

intraserebral hematomlar diinya capinda yillik 1 mil-
yondan fazla insani etkileyen ve en ¢ok mortalite ve
morbitideye neden olan inme turidir (5). intrasereb-
ral hemetomlar cesitli lokalizasyonda gorilebilmekte-
dir ve %80'ni supratentoriyal yerlesimlidir (7). intrase-
rebral hematomlar i¢in akut ve kronik hipertansiyon
varligi, ileri yas, antiagregan kullanimi, erkek cinsiyet,

ASA (Amerikan Anesteziyoloji Dernegdi Siniflamasi) Skoru

ASA 1 Elektif cerrahi yapilacak normal kisi

ASA 2 Hafif dizeyde sistemik hastalik varligi

ASA 3 Ciddi dizeyde sistemik hastaligi olan fakat glinliik aktiviteleri etkilenmeyen hasta

ASA 4 Gunluk aktiviteleri etkileyen ve hayati tehlike yaratan ciddi sistemik hastaligin varligi

ASA 5 Olum tehlikesi olan ve 24 saat fazla yasam beklentisi olmayan hasta

ASA 6 Beyin 6limu olan ve organ nakli icin bekletilen hasta

Tablo 2 Hematom hacimlerinin cinsiyete gore dagilimi ve mortalite oranlari
Hacim Kadin Erkek Mortalite (%)
0-50 cm?® 1 1 1 (%50)
50.1 - 100 cm?® 8 4 7 (%58)
100.1 cmdve Ustl 5 15 20(%100)

239



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

alkol kullanimi ve diyabet risk fakttrlerinden birkagidir
(8). Hastalarimizin yas ortalamasi literatirle uyum-
lu olarak yiksektir (5) ve %70'inde hipertansiyon,
%38’inde antiagregan kullanimi mevcuttu.

intraserebral hematomlarin cerrahi tedavi endikas-
yonlari ile tedavi sonuclari norosirlrji pratiginde en
¢ok tartisilan ve tzerinde calisma yapilan konulardan
biridir (9). Hastanin yasi, hematomun hacmi, hastanin
norolojik durumu ve hematomun lokalizasyonu cerra-
hi kararin verilmesinde 6énemli rol oynamaktadir. Cer-
rahi tedavinin primer amaci kafa i¢i basinci azaltarak
mortalite ve morbitideyi énlemektir (10). Bu ylzden
hastalarimiza ilk 6 saate kraniektomi uygulanmistir.

Yapilan calismalar incelendiginde intraserebral he-
matomlarda mortalite orani ¢ok degiskenlik goster-
mektedir. Takip surelerinin uzun oldugu c¢alismalarda
mortalite oranlari da artmaktadir. Mortalite oraninin
artmasinda bircok faktér rol oynamaktdir. Ozellikle
hematom hacminin 30 cm3’Uin Uzerindeki hastalarda
mortalite orani daha fazla oldugu bildirilmistir (11). Ay-
rica hematom hacminin her % 1 artiginda mortalite
oraninda % 1 arttigi bildirilmistir (12). Bizim c¢alis-
mamizda mortalite oranimiz %82'dir. Literatiirde int-
raserebral hematomlarda mortalite oranin %22-%91
arasinda degismektedir (13, 14). Mortalite oranimizin
yiksekligi, hastalarimizin ortalama hematom hacmi-
nin 120 cm3 olmasina bagl oldugunu distinmekteyiz.

Hastalarin preoperatif glaskow koma skoruda morta-
liteyi etkilemektedir. Dusuk glaskow koma skoru kot
prognoz gostergesidir(15). GKS 7 ve altinda olan has-
talarda mortalite % 100’e ulasmaktadir (16).

intraserebral hematomlarin mortalite oranini belirle-
mek bu multifaktoriyel etkenlerden dolayi oldukca zor-
dur. Her bir parametre ayri ayri degerlendirildiginde
prognoz 6ngorulebilirken, birden fazla parametrenin
birlikte olmasi zorlastirmaktadir. Ornegin ileri yas ve
disik GKS mortalite orani yiiksek iken, ileri yas ve
yiksek GKS olan hastalarda belirsizlik vardir. Hem-
phill ve arkadaslari yas, hematomun hacmi, GKS,
ventriklle i¢ine agilip agilmamasi ve hematomun lo-
kalizasyonunu iceren bir skorlama sistemi bildirmis-
lerdir (17). Bizim calismamizda mortalite orani yuk-
sek olmasina ragmen hastalarin gelis GKS oranlari
degisiklik gostermektedir. Hematomun hacmi benzer
hastalarda, GKS 7 ve alti olan hastalarin mortalite
oranlari degisiklik gostermekteydi. Bu belirsizlik ASA
skorunuda parametreler arasinda degerlendirmemiz
gerektigi hipotezini dogurmustur.

ileri yas intraserebral hematomlar icin degistirilemez
risk faktoradir. lleri yasla birlikte hastalarda komor-
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bidite orani artmaktadir. Tayvan'da kint travma gegi-
ren hastalarda yapilan bir ¢calismada komorbiditenin
yuksek mortaliteye neden oldugu rapor edilmistir (18).
Hastalar cerrahiye alinmadan dnce anestezi hekime-
lerince komorbiditelerinin degerlendirildigi ASA skor-
lamas! yapilmaktadir. inme sonrasi karotid endarte-
rektomi yapilan hastalarda preoperatif ASA degeri
2'nin Uzerinde olan hastalarda postoperatif nérolojik
komplikasyon ve mortalite orani ASA degeri 2 ve altin-
da olan hastalara gore daha yiksektir (19).

Calismamizda GKS 7 ve altinda olup ASA 2 olan
hastalarda mortalite oraninin %40 oldugunu gorduk.
Ayni sekilde GKS yiksek olan fakat ASA skoru 4 olan
hastalara bakildiginda mortalite oraninin %75 oldugu
izlenmistir. Calismamiz sonucunda hastalarda GKS
disiik olsa bile eslik eden komorbid hastaliklarin
olmamasi (ASA'nin dusuk olmasi) mortaliteyi azalt-
maktadir. Pateder ve ark. yaptigi calismada spinal
cerrahi sonrasinda morbitide ve mortalite riskinin
ASA skoruyla dogru orantili oldugu bildirilmistir (20).
GKS'nin yuksek olmasi komorbid hastaliklar eslik et-
tiginde (ASA'nin yuksek olmasi) mortaliteyi azaltma-
maktadir.

Calismamizin limitasyonlari; retrospektif olmasi, ca-
hsmaya dabhil edilen hastalarin birgogunun postope-
ratif kontrol tomografilerinin olmamasi nedeniyle pre-
operatif goruntulerle karsilastirlamamasi ve cerrahi
islemlerin tek hekim tarafindan yapilmamis olmasi
sayilabilir.

Sonug¢

intraserebral hematomlu hastalarda mortaliteyi etkile-
yen bircok faktor vardir. Hastanin basvuru anindaki
GKS ve ASA skoru mortaliteyi belirleyen énemli fak-
torlerdir. Komorbiditenin varhgi (kullanilan antiagre-
gan ilaclar ve kanama diatezi bozuklugu) hematomun
hacmini de etkilemektedir. Bunun sonucunda olusan
noral hasar mortaliteyi belirlemektedir. Hastanin mor-
talite riskini hesaplarken GKS, yas ve hematom volu-
minun yani sira mutlaka ASA degerini de gdz éniinde
bulundurmak gerekir. GKS 7 ve alti olsa bile her za-
man mortal seyretmeyecegdi, ASA degeri disik olan
hastalarda riskin de azaldi§i akilda tutulmalidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calismamiz icin Eskisehir Osmangazi Universite-
si Girisimsel Olmayan Klinik Arastirmalar Etik Ku-
rul Baskanligindan etik kurul onayr alinmistir (Tarih:
04.05.2021, Karar No:13).
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Oz

Amac

Periodontitisin patogenezindeki sitokin ve kemokin-
lerin rolU,periodontitisin baglamasi ve ilerlemesinde
onemli fonksiyonlara sahip olan ile Tumor Nekroz
Faktor alfa (TNF-a) ve Makrofaj inflamatuar Protein
laile (MIP 1la) gosterilmistir. Bununla birlikte, farkl
periodontitis derecelerinin sitokin ve kemokin profilleri
hala belirsizdir ve periodontitisin ilerleme hizi ile iligkili
biyobelirtecler hakkinda hentiz kesin bilgiler bildiril-
memistir. Bu nedenle, bu ¢alismanin amaci Derece A,
B ve C'deki diseti olugu sivisindaki (DOS) MIP-1a ve
TNF-a'nin dizeylerini tahmin etmek ve periodontitis
derecesini belirlemede guvenilir biyobelirtegler olarak
rollerini degerlendirmektir.

Gerecg ve Yontem

Bireyler periodontitis derecelerine gére Evre IV peri-
odontitis tanisi alan ve Derece A (Derece A, n = 21),
Evre IV periodontitis tanisi alan ve Derece B (Derece
B, n =21) ve Evre IV periodontitis tanisi alan Derece
C bireyler (Derece C, n = 21) olmak tzere U¢ gruba
ayrildi.

Bulgular
Ortalama TNF-a seviyeleri acgisindan gruplar ara-
sinda anlamli bir fark olmamasina ragmen, Derece

C’deki ortalama MIP-1a seviyesi Derece B ve Derece
A'dan anlamli derecede yuksekti. Derece B'deki or-
talama MIP-1a seviyesi Derece A'dan 6nemli 6lcide
daha yiksek (p < 0.05, Kruskal-Wallis testi) bulundu.
Sonug: MIP-1a, periodontitis derecesi icin tanimlayici
bir biyobelirte¢ olarak klinik kullanima sahip olabilir.

Anahtar Kelimeler: Diseti Olugu Sivisi, Kemokin,
Periodontitis, Sitokin

Abstract

Objective

The role of cytokines and chemokines in the
pathogenesis of periodontitis indicates that tumor
necrosis factor alpha (TNF-a) and macrophage
inflammatory protein 1a (MIP1a) have crucial functions
in the initiation and progression of periodontitis.
However, the cytokine and chemokine profiles of
different grades of periodontitis are still unclear, and
no conclusive information has yet been reported
on biomarkers associated with the progression rate
of periodontitis. Thus, the aim of the present study
was to estimate the gingival crevicular fluid (GCF)
levels of MIP-1a and TNF-a in Grades A, B, and C
and to evaluate their role as reliable biomarkers in
determining the grade of periodontitis.
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Materials and Methods

Individuals were divided into three groups according
to their grade of periodontitis: individuals diagnosed as
Stage |V periodontitis with Grade A (Grade A, n = 21),
individuals diagnosed as Stage IV periodontitis with
Grade B (Grade B, n = 21), and individuals diagnosed
as Stage IV periodontitis with Grade C (Grade C,
n=21).

Results
Although there were no significant differences between
groups in terms of mean TNF-a levels, the mean MIP-

Introduction

Periodontitis is a consequence of the interaction
between the host immune response and subgingival
microbial communities. This interaction promotes the
release of inflammatory mediators that results in the
destruction of tooth-supporting structures.1 Cytokines
and chemokines, which are among the inflammatory
mediators present in the diseased periodontium, have
been implicated in the pathogenesis of periodontitis.2

Tumor necrosis factor alpha (TNF-a) is a pro-
inflammatory cytokine that has a wide range of biological
effects, from stimulation of inflammatory responses to
protection. TNF-a induces alveolar bone resorption and
plays a critical role in the pathogenesis of periodontitis.
Higher gingival crevicular fluid (GCF) levels of TNF-a
are found in diseased periodontal sites.3,4

Macrophage inflammatory protein 1a (MIP1a) is a
biologically active chemokine secreted by a variety
of cell types and plays various biological roles, such
as recruiting inflammatory cells and maintaining the
effector immune response. MIP-1a induces bone
destruction, and higher levels have been reported in
the GCF of patients with periodontitis.5,6

Periodontitis  classification has been modified
several times in the last 30 years in accordance with
emerging scientific findings. The 2017 classification
included the rate of periodontitis progression and
disease susceptibility in addition to the severity of
periodontitis, which had been used as a main identifier
of periodontitis for a long time. Thus, periodontitis was
reclassified into four stages (I, Il lll, and 1V) according
to severity of the disease, and three grades (A, B, and
C) were used to differentiate disease susceptibility
and rate of periodontitis progression.7-9

Understanding the role of cytokines and chemokines
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la level of Grade C was significantly higher than that
of Grade B and Grade A. The mean MIP-1a level of
Grade B was significantly higher than that of Grade A
(p < 0.05, Kruskal-Wallis test).

Conclusion
MIP-1a could have clinical utility as a screening
biomarker for the grade of periodontitis.

Keywords: Chemokines, cytokines, gingival crevicular
fluid, periodontitis

in the pathogenesis of periodontitis revealed that
TNF-a and MIP-1la have a crucial function in the
initiation and progression of periodontitis. However,
similarities and dissimilarities between cytokine and
chemokine profiles of different grades of periodontitis
are still unclear, and no conclusive information has
yet been reported on biomarkers associated with the
progression rate of periodontitis. Thus, the aim of the
present study was to estimate the GCF levels of MIP-
la and TNF-a in Grades A, B, and C and to evaluate
their role as reliable biomarkers in determining the
grade of periodontitis.

Materials and Methods

This study was conducted between August 2019 and
February 2020 in Usak University, Faculty of Dentistry,
Department of Periodontology. The individuals were
informed about the study, and written consent was
obtained. This study was designed according to
Helsinki declaration principles and approved by the
Usak University Faculty of Medicine Ethics Committee
(decision no: 38-38-14, date: 03.02.2021).

Participants

Individuals 18 years of age or older woman and man
were included in the study. Exclusion criteria included
periodontal treatment in the previous six months,
use of antibiotics or anti-inflammatory drugs in the
previous six months, smoking, diabetes, lactation,
pregnancy, or any systemic condition.

Clinical Periodontal Measurements

All clinical examinations were performed by one
examiner, who was calibrated as previously reported.
10 Plaque index (PI),11 gingival index (Gl),12 probing
depth (PD), and clinical attachment loss (AL) were
assessed at six sites of all teeth except third molars
using a manual periodontal probe (Williams, Hu-
Friedy, Chicago, IL).



Classification of Individuals

Patients were classified using the 2017 classification of
periodontal and peri-implant diseases and conditions.
Individuals were divided into three groups according
to their grade of periodontitis: individuals diagnosed as
Stage IV periodontitis with Grade A (Grade A, n = 21),
individuals diagnosed as Stage IV periodontitis with
Grade B (Grade B, n = 21), and individuals diagnosed
as Stage IV periodontitis with Grade C (Grade C, n = 21).

GCF Sampling

Clinical examination was performed one week before
GCF samples were collected. Four nonadjacent and
deep periodontal pockets were selected for GCF
sampling. After supragingival biofilm removal, sites were
isolated and gently dried to avoid saliva contamination.
Standard paper strips were inserted approximately 2
mm into the pocket/sulcus for 30 seconds to collect
GCF. Blood-contaminated strips were discarded, and
the strips were immediately transferred into sterile
Eppendorf Tubes and stored for further analysis.

Cytokine/Chemokine Quantification

Enzyme-linked immunosorbent assay was used to
analyze the GCF levels of TNF-a and MIP-1a with
commercially available kits. The tubes were vortexed
for 30 seconds and centrifuged for 5 minutes at 1500
g to elute. Assays were carried out according to the
manufacturer's recommendations. The results were

Table 1 The mean age of groups
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described as the total amount (pg/30sn) of cytokine.

Sample Size

The effect size (0.84), type 1 error (o = 0.05), and
test power (1-B = 0.80) were determined for sufficient
sample size. According to these -calculations, a
minimum of 19 individuals per group (total sample size
of 57 individuals) was necessary.

Statistical Analysis

Normality of data was checked by using Kolmogorov—
Smirnov and Shapiro-Wilk tests. As the normality
assumption was violated, nonparametric Kruskal—
Wallis and chi-squared tests were used in the
comparison of the groups. The data were considered
as mean and the standard deviation and statistical
significance level were set at 0.05.

Results

A total of 37 (58.7%) male and 26 (41.3%) female
participants were included in the study. The mean
age of the participants was 51.95+8.34. The mean
age of the individuals in Grade C was significantly
lower than that of the individuals in Grade B and
Grade A (p < 0.05, Kruskal-Wallis test) (Table 1).
There was no significant difference between the
groups in terms of gender distribution (p > 0.05, chi-
squared test) (Table 2).

Grade n Meanzsd o] Difference
A 21 58.43+6.25
Age 1-2
B 21 54.71+4.70 0.001* 1-3
© 21 42.71+3.59 &)
Table 2 Gender distribution of groups
Grade
Gender Total o]
A B C
n 13 11 13 37
Male % Row 35.1% 29.7% 35.1% 100.0%
% Column 61.9% 52.4% 61.9% 58.7%
0.771
n 8 10 8 26
% Row 30.8% 38.5% 30.8% 100.0%
Female
% Column 38.1% 47.6% 38.1% 41.3%
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Table 3 The mean periodontal clinical parameters of groups

Clinical parameters Grade n Meanzsd p Difference
A 21 2.11+0.34
PI B 21 2.10+0.38 0.651 -
C 21 2.14+0.31
A 21 2.32+0.29
Gl B 21 2.33+0.24 0.639 -
C 21 2.37+0.20
A 21 5.57+0.87
AL (mm) B 21 5.62+0.71 0.801 -
C 21 5.67+0.65
A 21 4.60+0.75
PD (mm) B 21 4.65+0.63 0.351 -
C 21 4.89+0.65
The mean TNF-a and MIP-1a levels of groups
Inflammatory mediators Grade n Meanzsd p Difference
A 21 25.21+25.46
TNF-o (pg/30sn) B 21 25.67+25.55 0.255 -
C 21 32.72+£30.50
A 21 12.16+5.09
MIP-1a 13
(pgl30sn) B 21 15.05+5.53 0.005* i:g
C 21 19.49+4.07

*: p<0.05, Kruskal-Wallis test

There was no significant difference between the
groups in terms of mean PI, GI, AL, and PD (p > 0.05,
Kruskal-Wallis test) (Table 3). Although there was
no significant difference between groups in terms of
mean TNF-a level, the mean MIP-1a level of Grade
C was significantly higher than that of Grade B and
Grade A. The mean MIP-1a level of Grade B was
significantly higher than that of Grade A (p < 0.05,
Kruskal-Wallis test) (Table 4).

Discussion

In the 2017 classification, the grade of periodontitis
includes a retrospective analysis of the rate of
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progression of periodontitis, which provides additional
information about the biological characteristics of
the disease. Grading also features an assessment
of the risk of further progression and is based on an
assessment of bone loss at the worst-affected tooth
in the dentition as a function of age.9,13,14 To date,
a comparison of inflammatory mediators in the GCF
of individuals with different grades of periodontitis has
not been performed. This is the first study investigating
the GCF levels of TNF-a and MIP-1a in individuals
with different grades of periodontitis.

The current study confirmed that gender was not
significantly associated with periodontal disease



progression rate, which did not agree with previous
studies reporting that periodontitis is more prevalent
in men than in women.15,16 A possible explanation
for this is that males and females have the same
susceptibility to future disease progression, but the
disease is more seen frequently among males.

According to this study, the grade of periodontitis
increased as the mean age of the groups decreased,
which was expected because formula used in the
grade calculation is inversely proportional to age.7-9

The lack of difference in periodontal clinical parameters
(PI, GI, AL, and PD) between the groups can be
explained by the fact that the individuals had the same
disease severity. In addition, this result suggests
that conventional clinical diagnostic measures fail
to recognize individuals who are at risk of further
progression.

The results of this study showed an increased GCF
level of MIP-1a with an increase in the progression
rate of periodontitis. As the progression rate of
periodontitis increases, that is, as the grade of
periodontitis progresses from A to C, the GCF level of
MIP-1a increases. Our result was confirmed by a study
showing that GCF levels of MIP-1a are elevated prior
to bone loss in patients with aggressive periodontitis,
suggesting that this chemokine can identify sites
susceptible to bone loss.17 Another study stated that
there is a correlation between periodontitis severity
and MIP-1a level, while yet another study, by Emingil
et al., stated that there was no relationship between
periodontal disease severity and GCF level of MIP-
10.18,19 Our study was the first to examine the
relationship between grade of periodontitis and GCF
level of MIP-1a; these other studies we considered
were conducted according to the 1999 classification,
and the severity of periodontitis destruction was
generally evaluated, not the rate of progression.

This result indicates that MIP-1a can be a candidate
as a diagnostic biomarker for the grade of
periodontitis, and we highlight some possible related
hypotheses. First, as the grade of periodontitis
increases, the composition of pathogenic bacteria
associated with periodontitis can change, and the
level of Aggregatibacter actinomycetemcomitans
and Porphyromonas gingivalis can also increase,
which can induce polymorphonuclear leukocytes
and epithelial cells to produce MIP-1 0.6,18 Second,
monocytes from different grade levels of periodontitis
can show dissimilarity in mediator release, and
activated monocytes may indirectly amplify monocyte
functions by recruiting additional cells to inflammatory
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sites.19,20 Therefore distinct macrophage phenotypes
might indicate differences in the release of MIP-1a.

In the current study, no association was found
between levels of TNF-a in GCF and different grades
of periodontitis. The reason for the lack of difference
between the groups may be that the individuals
have the same periodontal destruction severity. This
result demonstrates that TNF-a may be a biomarker
of periodontitis severity rather than periodontitis
progression rate and that this molecule could be used
to compare different stages of periodontitis.

A strength of the present study is that it was the first
to investigate the impact of different periodontitis
grades on the GCF levels of MIP-1a and TNF-a.
However, this study has some limitations. First, this
is a cross-sectional study that cannot determine
causal relationships. Second, this study is limited
to one specific point in time, and longer follow-up of
individuals by a prospective cohort study should be
performed.

Conclusion

In conclusion, these findings suggest that MIP-1a
could have clinical utility as a screening biomarker
for the grade of periodontitis, whereas TNF-a might
aid in identifying periodontitis severity. For a better
understanding of cytokine and chemokine factors
associated with the grade of periodontitis, further
analysis is essential.
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Oz

Amacg

Human Papilloma Virus (HPV) serviks kanserinin ne-
denidir. Asilanma ile serviks kanserinin olusmasi en-
gellenebilir. Calismamizda ki amacimiz Kars ilinde ji-
nekoloji polikliniklerine basvuran kadinlarin HPV asisi
hakkinda ki bilgi duizeylerini degerlendirmektir.

Gerec ve Yontem

Bu calisma Kars Harakani Devlet Hastanesi jineko-
loji polikliniklerine 1-31 Aralik 2020 tarihleri arasinda
basvuran kadinlarn kapsayan kesitsel bir ¢alismadir.
Calismaya 380 kadin dahil edilmistir. Kadinlarin HPV
asisini bilip bilmedikleri sorulmustur.

Bulgular

Calismada kadinlarin HPV asisini bilmeme riskini 34
yas altinda olmanin 4,013 kat, eve giren gelirin yeter-
siz olmasinin 8,640 kat, 8 yil ve altinda egitim almis
olmanin 3,375 kat arttirdigi gorulda.

Sonug
Serviks kanserine karsi HPV asisi hakkinda bilgi du-
zeyinin yetersiz oldugu gorulmustir.

Anahtar Kelimeler: HPV, Serviks kanseri, Asl

Abstract

Objective

Human Papillomavirus (HPV) is the causative agent
of cervical cancer. However, the disease can be
prevented by vaccination. In this study, we aimed to
evaluate the level of knowledge about HPV vaccination
among women who applied to gynecology outpatient
clinics in Kars, Turkey.

Materials and Methods

This cross-sectional study included women who were
admitted to the gynecology outpatient clinics of Kars
Harakani State Hospital in December 2020. Overall,
380 women were included in the study, and they were
asked if they knew about the existence of the HPV
vaccine.

Results

We observed that the risk of being uninformed about
the HPV vaccine increased by 4.013 times in women
aged <34 years, by 8.640 times in households with
insufficient income, and by 3.375 times in women with
education of <8 years.

Conclusion
Based on the findings, it could be concluded that
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the level of knowledge about the availability of HPV
vaccine against cervical cancer is insufficient.

Introduction

Human Papillomavirus (HPV) belongs to the
papillomavirus family and is a DNA virus that infects
the basal epithelial layer cells on the skin and mucosal
surfaces. The most important characteristic of the
virus is that it can cause cancer in the regions of the
cervix, penis, vulva, vagina, anus, mouth, oropharynx,
and other mucosal areas [1].

There are many types of HPV, and most of them do
not cause any problems. HPV infections disappear
within a few months, and 90% of them are resolved
within 2 years. However, a small percentage of
infections that occur with some HPV types persist
and can progress to cervical cancer. According to
the data of the World Health Organization, cervical
cancer is the 4th most common type of cancer in the
world and is responsible for 7.5% of deaths due to
all female cancers. Cervical cancer control consists
of processes including vaccination against HPV
(primary protection), screening and treatment of
precancerous lesions (secondary protection), and
diagnosis and treatment of invasive cervical cancer
(tertiary protection). Among these processes, the most
important factor in terms of cost and effectiveness is
the vaccination of women [2].

Although vaccination is effective in preventing
cervical cancers, it is not included in the routine
vaccination program of most countries. In most of the
developing countries such as Turkey, HPV vaccines
are recommended but the vaccination is not included
in the national immunization program [3].

One of the most important problems in vaccination
programs is the lack of appropriate information, and
the second is vaccine hesitancy. According to the
literature, while vaccine hesitancy prevails even in
the case of childhood vaccines, such as those against
measles and whooping cough [4], lack of information
is one of the main reasons for not getting the HPV
vaccine [5,6].

The present study therefore aims to determine the
level of knowledge amongst women in the age group
of 15-49 years about the existence of HPV vaccine
and to identify the sociocultural factors affecting this
knowledge
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Materials and Methods

Defining the region where the research was conducted

Turkey is divided into 30 health regions. The hospital
where the study was conducted is located in the 30th
health zone and is the largest and most important
hospital in the region. Being the region in which the
highest mountain of Turkey is located, this region is
adjacent to Iran, Georgia, Nakhichevan, and Armenia.
The main livelihood of the people in this region is
agriculture and animal husbandry. The region is below
the average socioeconomic development level in the
country. llliterate people account for 11.7% of the total
population in the region, and those who never finished
school account for 13.5% of the total population [7].

In terms of health personnel per thousand people, the
region is below the national average. Infant deaths
amount to 11.2 per 1.000 and maternal deaths to 24.5
per 100.000, which are above the national average
(Turkey’s average rates of infant deaths and maternal
deaths are 6.8 per 1.000 and 14.6 per 100.000,
respectively) [8].

Study Type
Hospital-focused cross-sectional study

Study Population

To determine the study population, women aged
15-49 years who applied to the Gynecology and
Obstetrics Outpatient Clinic of Kars Harakani State
Hospital in 2019 were considered. The total number of
applicants was 36,230. The same number of patients
was predicted to apply in 2020, during which the study
was conducted.

Study Sample

Since the population of the study is known, the number
of women to be included in the sample was calculated
using the formula n = Nt2 p g/d2 (N-1) + t2 p q, where,
N is the number of individuals in the universe, n is the
number of individuals to be included in the sample,
p is the frequency (probability) of occurrence of the
investigated event, q is the frequency (probability) of
the investigated event not occurring, tis the theoretical
value found in the t table at the given degree of
freedom and the detected level of error, and d is
the * deviation desired to be made according to the
frequency of occurrence of the event [9]. Accordingly,



the sample size was calculated as 380 women, with p
=0.50,g=0.50,t=1.96, and d = 0.05.

Arriving at the Data Collection Form

The data collection form was prepared by the
researchers, and it consisted of two parts. The first
part included the sociodemographic, biodemographic,
and socioeconomic information of the partiipants, and
the second part included questions about HPV.

Research Variables
Dependent variable: The woman's state of being
informed about the existence of HPV vaccine.

Independent variables: Sociodemographic,
biodemographic, and socioeconomic characteristics

Ethics Committee and Written Approval

Ethics committee approval was obtained from Kafkas
University Faculty of Health Sciences Non-Invasive
Research Ethics Committee for the study (number/
issue: 81829502.903/100). The participants’ written
consents were also obtained. Our study was conducted
in accordance with the Helsinki Declaration.

Data Collection

The data were collected in December 2020 by the
researcher using face-to-face interview technique in
the gynecology and obstetrics outpatient clinic.

Preliminary Trial of the Study

It was conducted with seven women aged 15-49
years who applied to the outpatient clinic. Necessary
adjustments were made to complete the missing parts
of the data collection form.

Statistical Analysis

Chi-square test was used for paired comparisons.
The variables that were found to be significant in the
hi-square test were included in the logistic regression
(backward: LR) analysis. p < 0.05 was considered
significant.

Results

In this study, 82.7% of women aged 15-49 years
were not informed that HPV vaccine exists. While the
paired analysis between marital status and the state of
being informed or uninformed about the HPV vaccine
did not reveal statistically significant difference (p =
0.664), there was a statistically significant difference
in terms of residential place, age, family type,
number of people in the household, health insurance,
educational background, employment status, and
income level (p = 0.041, p = 0.001, p = 0.035, p =
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0.046, p = 0.001, p = 0.001, p = 0.001, p = 0.001,
respectively) (Table 1).

As seenin Table 2, there was no statistically significant
difference between the states of being informed and
uninformed about HPV in terms of total number
of pregnancies, knowing the name of the family
physician, and knowing the name of the family health
midwife (p = 0.271, p = 0.661, p = 0.622). However,
there was a statistically significant difference between
the state of being informed about the smear test and
HPV vaccine (p = 0.001).

Table 3 presents the results of the logistic regression
analysis. As seen in the table, the risk of being
uninformed about the existence of HPV vaccine was
4.013 times (Cl = 1.506-10.694) higher in women
aged <34 years than in those aged =35 and over,
8.640 times (Cl = 3.579-20.859) higher in women
with insufficient household income than in those with
sufficient household income, 3.375 times (Cl = 1.385—
10.074) higher in women with <8 years of education
than in those with =9 years of education, and 29.119
times (Cl = 11.477-73.880) higher in women who had
not heard of the smear test than in those who had
heard about it.

Discussion

Almost all cases of cervix cancer are due to HPV
infection. However, it is a health problem that can
be prevented with HPV vaccine and can be treated
with early diagnosis [2]. The current study aims to
determine whether women aged 15-49 years are
informed about the existence of HPV vaccine.

According to the results of the present study, 82.7%
of the women were uninformed about the existence of
HPV vaccine. According to various studies conducted
in different regions across Turkey, the rates of being
uninformed about HPV vaccine range between 43.4%
and 66.4% [3]. In a study conducted in Thailand, 60.0%
of the women stated that they were uninformed about
the existence of HPV vaccine [10]. The high difference
among the studies with regard to knowledge on HPV
vaccine is probably due to two reasons. The first of
these reasons is that sociocultural and socioeconomic
differences exist among the regions where the studies
were conducted, and the second is that other studies
were conducted in medical faculty hospitals [11].

The risk of being uninformed about the existence of
HPV vaccine increased by 3.375 times in women with
an education level of <8 years when compared to
those with an education level of =9 years. In a similar
study conducted in China where the junior schooler
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Table 1 The effect of sociodemographic characteristics of women on their level of knowledge about

the human papillomavirus vaccine (Kars, 2020)

Informed Uninformed Total X2 P
Sociodemographic
n (%) * n (%) * n (%) **
Village/town 8(9.8) 74 (90.2) 82 (21.5) 4,177 0.041
Place of residence —
City/district center 58 (19.4) 241 (80.6) 299 (78.5)
A <34 years 43 (14.1) 262 (85.9) 305 (80.1) 11,100 0.001
ge
235 years 23 (30.3) 53 (69.7) 76 (19.9)
. Married 60 (16.9) 294 (83.1) 354 (92.9) 0.487 0.664
Marital status
Not married 6 (22.2) 21 (77.8) 27 (7.1)
. Large 10 (10.3) 87 (89.7) 97 (25.5) 4,469 0.035
Family type
Nuclear 56 (19.7) 228 (80.3) 284 (74.5)
Number of persons <4 50 (20.2) 198 (79.8) 248 (65.1) 3,997 0.046
in the household >5 16 (12.0) 117 (88.0) | 133 (34.9)
No 13 (6.7) 180 (93.3) 193 (50.7) 30,611 0.001
Health insurance
Yes 53 (28.2) 135 (71.8) 188 (49.3)
<8 years 19 (9.7) 176 (90.3) 195 (51.2) 16,021 0.001
Education
>9 years 47 (25.3) 139 (74.7) 186 (48.8)
Housewife 34 (11.6) 258 (88.4) 292 (76.6) 28,149 0.001
Employment
Income-generating 32 (36.0) 57 (64.0) 89 (23.4)
Sufficient 46 (40.0) 69 (60.0) 115 (30.2) 59,144 0.001
Household income —
Insufficient 20 (7.5) 246 (92.5) 266 (69.8)
Total* 66 (17.3) 315 (82.7) 381 (100.0)

* row percentage, ** column percentage

is taken as the lower reference, awareness of HPV
vaccination was increased by 2.175 times (Cl: 1.966—
2.406) in high school and by 5.026 times (CI; 4.527—
5.580) in college [12]. Although multiple analyses
were not conducted, it has been stated in studies
involving paired analysis that awareness of HPV
vaccine increases as the education level increases
[13,14]. The probable reason for the increase in
knowledge about the vaccine as the education level
increases could be the higher health literacy of
women with a high level of education. As a matter of
fact, studies have reported that health literacy and
vaccine awareness are directly proportional to each
other [15,16,].

In the study, the decrease in the amount of household
income increased the risk of being uninformed about
the HPV vaccine in women by 8.640 times. In one
study, it was reported that when compared to families
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with lower income levels, families with higher income
levels were 3.752 (ClI: 3.113—-4.522) times more aware
of the existence of HPV vaccine [11]. This situation
is thought to stem from the social status of women.
In Turkey, women with a high level of education are
of higher social status; therefore, these women get
a higher share of the national income. The received
share paves the way to be benefitted from the services
of the healthcare institutions to a greater extent. This
may contribute to the increased awareness of many
health-related issues among these women [17,18].

In this study, when women aged =35 years were
taken as a reference, those aged <34 demonstrated
4.013 times higher risk of being uninformed about the
existence of HPV vaccine. In a study [10], that did
not fully match the present study, the younger group
(aged <45 years) had a 2.33 (Cl: 1.61-3.38) times
greater desire for vaccination compared to the older



papillomavirus vaccine (Kars, 2020)

Table 2
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The effect of healthcare use among women on their level of knowledge about the human

Informed Uninformed Total
Health service X2 P
n (%) * n (%) * n (%) **
243
<2 46 (18.9) 197 (81.1) (63.8) 1,210 | 0,271
Total number of pregnancies 138
>3 20 (14.5) 118 (85.5) (36.2)
254
Informed 43 (16.7) 214 (83.3) (67.5) 0,193 | 0,661
Name of family doctor 127
Uninformed 23 (18.5) 101 (81.5) (32.5)
180
Informed 33 (18.3) 147 (81.7) (47.2) 0,243 0,622
Name of family nurse
Uninformed 33 (16.4) 168 (83.6) (ggg)
245
Informed 7(2.9) 238 (97.1) (64.3) 100,283 | 0.001
Knowledge about smear test
Uninformed 59 (43.4) 77 (56.6) (gg%
Total* 66 (17.3) 315 (82.7) (13;%10)

* row percentage, ** column percentage

group (aged =45 years). This situation may arise from
cultural differences between the countries. The most
important control mechanism on women in Turkey
is the "gender”-specific control mechanism. Among
these control mechanisms, "honor rumor" comes first.
Younger women are restricted by their family elders
from using the public space without gaining social
trust. As the age increases, the number of marriages
and children increase, in other words, as the society
cultivates a sense of trust toward women, the control
mechanism on women decreases [20]. Therefore,
interactions with public institutions at a younger age
may reduce awareness of health-related issues.

In the study, when compared to women informed about
the Pap smear test, those who were uninformed about
the test had 29.119 times higher risk of not knowing
about the existence of the HPV vaccine. In a study
examining Thai women, it was shown that women's
knowledge of the Pap smear test did not affect their
knowledge about the HPV vaccine [10]. The probable
reason for the state of being uninformed about the
smear test increasing the risk of not knowing about
the existence of the HPV vaccine is that physicians

are advised to run the smear test only when there is
a symptom. It is thought that the woman’s awareness
of the existence of the HPV vaccine is raised when
the physician informs the patient about the existence
of the HPV vaccine and recommends her to get the
vaccination at the time of explaining the patient’s
result of the smear test.

The advantage of the study is that it is the first data
about the region where the study was conducted,
while the disadvantage is that it does not cover the
entire eastern Anatolia region.

To conclude, being of young age, having <11 years
of formal education, insufficient income of the
household, and being uninformed about the smear
test were found to be the risk factors for women not
knowing that the HPV vaccine exists.

In this context, the government should include the
HPV vaccine in the national vaccination program at the
earliest. Visual and auditory advertisements should
be initiated to raise awareness about this vaccination
among the public. Especially, “family physicians”
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and “family health midwives” who provide services in
primary care should inform the young, less-educated,
and poor women about the vaccination and monitor
them closely.
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Oz

Amag

Erkek Meme Kanseri nadir goriilen bir hastaliktir. in-
sidansi son yillarda artmakta, ancak sagkalim sonugc-
lari iyilesmektedir. Prospektif randomize calismalarin
eksikligi nedeniyle, kadin meme kanseri kilavuzlarina
gore tedavisi ve takibi yapilmaktadir. Ancak kendine
6zgU anatomi ve fizyolojisi nedeniyle hastaligin sey-
rinde farkliliklar olabilecedi distnilmektedir.

Gerec ve Yontem

Suleyman Demirel Universitesi Tip Fakiiltesi Cerrahi
Onkoloji Klinigi’ nde Ocak 2011 — Ocak 2020 tarihleri
arasinda meme kanseri nedeniyle opere edilen erkek
hastalarin verileri retrospektif olarak degerlendirildi.
Adenokarsinom disindaki meme patolojileri ¢calisma-
ya dahil edilmedi.

Bulgular

Calismaya 7 hasta dahil edildi. Ayni sire icerisinde
847 kadin hasta goruliirken, erkek hasta orani % 0,8
idi. Tum hastalara total mastektomi ile birlikte level 1,
2, 3 aksiller diseksiyon yapildi. Patoloji sonuglari de-
gerlendirildiginde; 1 (% 14,2) hastada evre 1, 2 (%
28,5) hastada evre 2, 3 (% 42,8) hastada evre 3, 1 (%
14,2) hastada evre 4 hastalik oldugu goérildi. Genel
sagkalim ortanca degeri 48 ay (min: 35 - max: 53 )
olarak saptandi.

Sonug¢

Erkek meme kanserinin ayni evredeki hastalarda
prognozunun kadin meme kanserinden daha kotu
olmadigi gosterilmistir. Ancak ge¢ tani, tedaviye
uyumsuzluk ve standardizasyon problemleri nedeniy-
le pratikte daha koétl prognoz séz konusudur. Erkek
meme kanseri konusunda farkindalidin artiriimasi ve
yapilacak genis capli prospektif randomize ¢alismalar
neticesinde tedavinin erkek meme kanserine 6zgu,
standardize edilmesi ile daha iyi sonuglara ulasilabi-
lecegini dislntyoruz.

Anahtar Kelimeler: Erkek meme kanseri, Mastekto-
mi, Meme kanseri

Abstract

Objective

Male breast cancer is a rare disease. Its incidence has
increased in recent years, but survival outcomes are
improving. Due to the lack of prospective randomized
trials, it is treated and followed up according to female
breast cancer guidelines. However, it is thought that
there may be differences in the course of the disease
due to its unique anatomy and physiology.

Materials and Methods

The data of male patients who were operated for
breast cancer in Sileyman Demirel University
Medical Faculty Surgical Oncology Clinic between
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January 2011 and January 2020 were evaluated
retrospectively. Breast pathologies other than
adenocarcinoma were not included in the study.

Results

Seven patients were included in the study. During the
same period, 847 female patients were seen, while the
rate of male patients was % 0,8. Level 1, 2, 3 axillary
dissection was performed in all patients along with
total mastectomy. When the pathology results were
evaluated, it was seen that 1 (14,2 %) patient had stage
1,2 (28,5 %) patient stage 2, 3 (42,8 %) patient stage 3,
1 (14,2 %) patient stage 4 disease. The median overall
survival was 48 months (min: 35 - max: 53).

Giris

Erkek meme kanseri (EMK) tim meme kanserlerinin
yaklasik % 1’ ini ve erkeklerde kanserle iliskili 8lim-
lerin % 0,1’ inden azini olusturmaktadir. Yaklasik ola-
rak 100.000 erkekten 1’ inde gérilmektedir[1]. Nadir
gortlmekle birlikte son yillarda kadin meme kanseri
(KMK) gibi insidansi artmakta, ancak sagkalim sonuc-
lari iyilesmektedir[2]. Yiksek oranda hormon reseptér
pozitifligi, dustk Her - 2 pozitifligi nedeniyle postme-
nopozal KMK ile benzer olarak degerlendiriimekte-
dir[3]. EMK’ nin nadir gériilmesi nedeniyle genis capl
prospektif randomize kontrollii ¢calismalarin eksikligi
gorulmektedir. Bu nedenle EMK’ ne yoénelik takip ve
tedavi yontemleri spesifiklesmemistir ve KMK kilavuz-
lari kullaniimaktadir. Ancak erkek hastalarda meme
anatomisi ve hormon Uretim fizyolojisindeki farkliliklar
nedeniyle, hastaligin seyri ve tedavi seciminde KMK’
ne 6zgu yaklasimlarin yeterli olmayabilecegi disunul-
mektedir[4]. Bu calismada klinigimizin erkek meme
kanseri cerrahisi deneyimi paylasiimistir. Kisitl veriye
sahip oldugumuz, nadir gorilen bir hastalik olan EMK
hakkinda literatiire katkida bulunmay1 amaclyoruz.

Gerec ve Yontem

Suleyman Demirel Universitesi Tip Fakiiltesi Cerrahi
Onkoloji Klinigi’ nde Ocak 2011 — Ocak 2020 tarihleri
arasinda meme kanseri nedeniyle opere edilen erkek
hastalarin verileri retrospektif olarak degerlendirildi.
Adenokarsinom disindaki meme patolojileri ¢alisma-
ya dahil edilmedi.

Yas, sikayet suresi, timor lokalizasyonu, goriintule-
me ve biyopsi yontemleri, tanidan operasyona kadar
gecen slre, metastaz varli§i ve neoadjuvan tedavi “
Preoperatif Veriler " olarak degerlendirildi. Hastalik
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Conclusion

It has been shown that the prognosis of male breast
cancer in patients at the same stage is not worse
than female breast cancer. However, in practice,
the prognosis is worse due to late diagnosis, non-
compliance with treatment and standardization
problems. We believe that better results can be
achieved by raising awareness about male breast
cancer and standardizing treatment specific to male
breast cancer as a result of large - scale prospective
randomized trials.

Keywords: Male breast cancer, mastectomy, breast
cancer

evresi, tumor boyutu, aksiller lenf nodu tutulumu, hor-
mon reseptori ve Her - 2 varligi, Ki - 67 orani, lenfo-
vaskuler invazyon, niikleer grade, duktal karsinoma in
situ varligu, cilt ve pektoral kas tutulumu, yapilan ame-
liyat turl “ Peroperatif Veriler ” olarak degerlendirildi.
Genel sagkalim siresi, hastaliksiz sagkalim siresi,
adjuvan tedaviler ve hastaligin mevcut durumu “ Pos-
toperatif izlem Verileri ” olarak degerlendirildi.

TUm hastalara meme goéruntileme yéntemlerinin ar-
dindan patolojik tani elde edilerek, metastaz taramasi
acisindan 18 - FDG Pozitron Emisyon Tomografisi /
Bilgisayarli Tomografi uygulanmis. Hastalik evrele-
mesinin ardindan operasyon uygulanmis. Klinik evre-
leme Tumor — Node - Metastaz (TNM) siniflandirma
sisteminin 8. baskisina goére yapildi. Her - 2 pozitifligi
2 + ve 3 + olanlarl kapsadi. Ki - 67 orani % 15’ in
altinda “ dusuk " olarak degerlendirildi. TUm hastalar
taburculuk sonrasi medikal onkoloji ve radyasyon on-
kolojisi bolumleri ile konsilte edilmis. “ Postoperatif
izlem Verileri ” hastane veri tabanindan temin edildi.
Takipsiz hastaya telefonla ulasilarak dis merkezde de
kontrollerine gitmedigi 6grenildi, takip amaciyla klini-
gimize gelmesi gerektigi iletildi.

Sayisal veriler “ ortanca ” veya “ ortalama ” olarak de-
gerlendirildi. Orneklem yetersizligi nedeniyle istatistik-
sel analiz yapilamadi.

Bulgular

Suleyman Demirel Universitesi Tip Fakiltesi Cerra-
hi Onkoloji Klinigi’ nde 10 yillik takipte meme kanseri
nedeniyle 7 (% 0,8) erkek hasta, 847 kadin hasta-
nin opere edildigi saptandi. Calismada erkek meme
kanseri nedeniyle opere edilen hastalar degerlendi-
rildi. Hastalarin yas ortalamasi 63,7 (min: 50 - max:



80) olarak bulundu. Sikayetlerin baslamasindan tani
anina kadar gecen sirenin ortanca degeri 3 ay (min:
2 hafta - max: 6 ay) olarak bulundu. Tani anindan
operasyona kadar gecen sire ortalama 2 hafta idi.
Kitle lokalizasyonu 6 hastada sag meme, 1 hastada
sol memede ve 6 hastada subareolar, 1 hastada alt
dis kadran yerlesimliydi. Tum hastalara preoperatif
meme ultrasonografisi yapiimis, mamografi yalnizca
1 hastaya yapilmis. Alti hasta tru - cut biyopsi ile doku
tanisi alirken, dis merkezden tarafimiza yonlendirilen
hastanin eksizyonel biyopsi ile doku tanisini almis
oldugu 6grenildi. Preoperatif PET - BT ile evreleme
sonras! 1 hastada metastaz (multipl kemik metastazi)
saptanmis. Hicbir hastaya neoadjuvan tedavi verilme-
digi gozlendi.

Patoloji sonuglari degerlendirildiginde 1 (% 14,2) has-
tada evre 1, 2 (% 28,5) hastada evre 2, 3 (% 42,8)
hastada evre 3, 1 (% 14,2) hastada evre 4 hastalik
oldugu goruldi. Tium hastalara total mastektomi ile
birlikte level 1, 2, 3 aksiller diseksiyon uygulanmis. 1
hasta disinda tim hastalarda pektoral kasin rezeke
edildigi saptand. iki (% 28,5) hastada T1, 5 (% 71,4)
hastada T2 timor gorilurken, T3 ve T4 gorilmedi.
Dort hastada deriye bitisik timor, 1 hastada pektoral
kas invazyonu goruldi. Aksiller diseksiyon sonucu
yalnizca 1 (% 14,2) hastada aksiller lenf nodu tutu-
lumu olmadigi goérildi. Rezeke edilen lenf nodu sa-
yisI ortanca degeri 29 (min: 17 - max: 36) idi. Tim
hastalarda invaziv duktal karsinom oldugu saptandi.
Yedi (% 100) hastada ER / PR pozitifligi saptandi. iki
(% 28,5) hastada Her - 2 pozitifligi saptandi. Ki - 67
orani ortanca degerinin % 15 (min: 2 - max: 25), 2 (%
28,5) hastada diisiik oranda oldugu goruldi. iki (%
28,5) hastada luminal A, 5 (% 71,4) hastada luminal
B tipi timor saptandi. Alti (% 85,7) hastada niikleer
grade 2, 1 (% 14,2) hastada nikleer grade 1 olarak
gorlldu. Bes (% 71,4) hastada lenfovaskiler invaz-
yon saptandi. 4 (% 57,1) hastada duktal karsinoma in
situ birlikteligi saptandi.

Genel sagkalim verileri degerlendirildiginde ortanca
deger 48 ay (min: 35 ay - max: 53 ay) olarak saptan-
mistir. 1 hastada mortalite izlendi. Semptomatik be-
yin metastazi olan hasta, postoperatif 39. ayda beyin
ameliyati sonrasi postoperatif donemde intrakranial
hemoraji nedeniyle exitus olmus. Hastaliksiz sagka-
im ortanca degeri 47 ay (min;: 38 ay - max: 53 ay)
olarak saptandi, takipsiz 1 hasta ve tani aninda me-
tastatik olan 1 hasta degerlendirmeye dahil edilmedi.
Bir hastanin postoperatif takibi birakip, adjuvan tedavi
almadigi goruldd, klinige kontrole ¢agrildi. Adjuvan te-
davi olarak 4 (% 57,1) hastaya kemoterapi, 6 (% 85,7)
hastaya hormonoterapi ve 4 (% 57,1) hastaya radyo-
terapi verildigi izlendi. Verilerin toplanmasi esnasinda
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takipli 6 hasta arasindan 3 (% 50) hastanin hastalik-
siz olarak takibi devam etmekteydi. Exitus olan hasta-
da beyin ve akciger metastazi, 1 hastada akciger ve
multipl kemik metastazi, tani aninda da multipl kemik
metastazi olan hastada yeni kemik metastazlarinin
oldugu saptanmis.

Tartisma

Erkek meme kanseri tani yasi KMK' den daha ileri
yastadir. Siklikla 6. dekattan sonra tespit edilmektedir.
Calismalarin cogunda ortalama tani yasi 60 ile 68 yas-
lari arasindadir[5]. Calismamizda literatr ile uyumlu
olarak ortalama tani yasi 63,7 olarak tespit edilmistir.
Hormon diizeyindeki degisikliklerin EMK Uzerinde et-
kin oldugu disinulmektedir. Bununla birlikte EMK’ de
kalitimsal faktorler KMK’ ne oranla daha etkindir. EMK
tanisi alan hastalarin % 15 - 20’ sinin ailede meme
veya over kanseri dykisi oldugu ve yaklasik % 10’
unda kalitsal meme kanserine yatkinlk olusturan gen
mutasyonu saptanmistir. Ozellikle BRCA 2 kalitsal
EMK ile en sik iliskilendirilen mutasyondur[2]. EMK
hastalarinda kontralateral meme kanseri riski 30 - 90
kat artarken, KMK hastalarinda bu risk 2 - 4 kat art-
mistir[6, 7]. Ayrica EMK’ de kontralateral meme kan-
serinin disinda ikinci primer kanser gorilme riskinin
de arttigi gosterilmistir[8].

Erkek meme kanseri siklikla subareolar yerlesimli ag-
risiz kitle olarak ve siklikla sol memede gortlmekte-
dir[9]. Calismamizda literatiirden farkli olarak hastalik
% 85,7 oranda sag memede gorilmustir. Erkeklerde
meme voliminin azligi nedeniyle, kitlelerde cilt veya
g6gus duvari invazyonu, lenfadenopati erken dénem-
de gorilebilmektedir. Bu da EMK’ nin ileri evrede ta-
nisina neden olmaktadir. Yapilan birgok calismada
erkeklerde hastalik tanisinin yiksek evrede alindigi
ve prognozun daha kotl oldugu gosterilmistir[10, 11].
Ancak evre ve yasa gore eslestirildiklerinde erkeklerin
kadinlardan daha iyi prognoza sahip oldugunu goste-
ren ¢calismalar mevcuttur[12, 13].

Gunumuzde gorintileme yontemlerinin yayginlasma-
si ve farkindahgin artmasiyla, son 30 yila gére EMK
evre 1 ve 2’ de tespit edilme oranlari artmistir. 1985’
de evre 1 - 2 % 60 tespit edilirken 1995’ de % 70’
e, 2015 yih ¢calismasinda % 82’ ye yikselmistir[14].
Bati Ulkelerinde erken tani oraninda artis saptanirken
Burkina Faso ve Fas’ ta yapilan ¢alismalarda % 80 -
88 oranlarinda evre 3 - 4 hastalik saptanmistir[15,16].
Calismamizda literatirden uyumsuz olarak evre 1
- 2 hastalik % 42,8 oraninda bulundu. Klinigimizde
karsilastigimiz hasta grubu ve imkanlari géz oniine
alindiginda, Afrika Ulkelerindeki gibi saglik hizmetine
ulasim problemi veya goruntileme yontemlerinde ye-
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tersizlik s6z konusu degildir. EMK erken tanisindaki
yetersizligin farkindalik eksikligine bagl oldugunu di-
stinmekteyiz.

Erkek meme kanseri erken tani oraninin artisi, ad-
juvan tedavi yontemlerindeki gelismelerle birlikte
sagkalim sonuglarinda 6nceki yillara oranla iyilesme
saptanmaktadir. Bu gelismelerle birlikte uygulanan
cerrahi yontemler de degismektedir. KMK’ nde oldugu
gibi sentinel lenf nodu érneklemesi giivenle uygulana-
bilmektedir[4]. 1970’ li yillara kadar EMK' nde radikal
mastektomi uygulanmaktaydi, sonrasinda modifiye
radikal mastektomi EMK cerrahisinde standart ha-
line gelmistir. Ancak son donemde meme koruyucu
cerrahi uygulama oranlar artmistir[17]. Yakin tarihli
calismalarda erkek hastalarda olumlu benlik imajini
korumak icin meme koruyucu cerrahiye egilim oldu-
gu ve meme koruyucu cerrahinin olumlu psikososyal
sonugclarla iligkili oldugu gosterilmistir[18, 19]. Calis-
mamizda 6 hastaya radikal mastektomi, 1 hastaya
modifiye radikal mastektomi uygulandi. Radikal mas-
tektomi uygulanan 1 hastada pektoral kas invazyonu
saptandi.

Erkek meme kanserinde yiiksek hormon reseptor po-
zitifligi nedeniyle adjuvan tedavinin énemli bélimani
hormonoterapi icermektedir. Calismamizda tim has-
talarda hormon reseptori pozitifligi saptandi ve takipli
tim hastalara tamoksifen ile hormonoterapi verildi.
Hormonoterapide tamoksifen standart tedavi olarak
gorulmektedir[2]. Aromataz inhibitorlerinin KMK’ nde-
ki etkinligi gbz onine alinarak EMK’ nde yapilan ¢a-
lismalarda ayni etkinlik izlenmemistir[20, 21]. Bunda
erkek ve kadin hormon fizyolojisinin farklili§i etkindir.
Erkek hastalarda Ostrojenin yaklasik % 20’ sinin tes-
tisten direkt olarak salinimi nedeniyle aromataz in-
hibitérlerinin etkinligi sinirlanmaktadir ve bu nedenle
standart tedavide Onerilmemektedir. Ancak tamoksi-
fen direnci olan hastalarda kullanimi s6z konusudur
ve medikal veya cerrahi orsektomi gerektirmekte-
dir[4]. Tamoksifenin hormonoterapideki tstinliginin
yaninda, erkek hastalarin tamoksifene kot uyumu
problem teskil etmektedir[22]. Yapilan calismalar-
da erkek hastalarda azalmis libido, kilo alimi, sicak
basmasi ve degisen ruh hali saptanmistir[23]. Buna
bagh olarak kadin hastalara oranla tedaviye devam
oraninin oldukc¢a disik oldugu saptanmis, daha kotu
sagkalimla iliskili oldugu gosterilmistir[24, 25]. Calis-
mamizda hasta grubunda tedavi baslanan tim hasta-
lar uyum ile devam etti.

Adjuvan tedavi ydntemlerinden oOzellikle radyotera-
pi konusunda, literatirdeki calismalara bakildigin-
da standardizasyon saglanamadi§i goérilmektedir.
Meme koruyucu cerrrahi uygulandigi halde radyo-
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terapi uygulanmayan hastalarin yaninda, KMK Kki-
lavuzlarina gbére radyoterapi endikasyonu olmayan
hastalarda radyoterapi uygulandigi da gorilmektedir
[26-28]. Bunda EMK’ nin daha agresif seyir gdsterdigi
fikrinin etkin oldugu disintlmektedir. KMK’ nde 5 cm’
lik timor sinirlamasinin, EMK’ nde meme anatomisi
g6z dnune alindiginda ne kadar gecerli oldugu tarti-
silmaktadir [29]. Hasta grubumuzda takipli 6 hastanin
4’ (ine radyoterapi uygulandi. Takiplerde lokal niks
saptanmadi.

Erkek meme kanseri nadir olarak gortlmektedir. Son
doénem calismalarda ayni evredeki hastalarda prog-
nozunun kadin meme kanserinden daha kot olma-
digi gosterilmistir. Ancak gec tani ve tedaviye uyum,
standardizasyon problemleri nedeniyle pratikte daha
kot prognoz s6z konusudur. Son yillarda erken tant,
adjuvan tedaviler ve yeni cerrahi yontemlerle daha
iyi sagkalim sonuglari ve daha ylksek yasam kalitesi
mumkin olabilmektedir. Bu nedenle erkek meme kan-
seri konusunda farkindahgin artiriimasi ve yapilacak
genis capli prospektif randomize calismalar neticesin-
de tedavinin erkek meme kanserine 6zgi, standardi-
ze edilmesi gerektigini disuniyoruz.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Bu calismada, “Yiksekdgretim Kurumlar Bilimsel
Arastirma ve Yayin Etigi Yonergesi” kapsaminda uyul-
masi gerekli tim kurallara uyuldugunu, bahsi gecgen
yonergenin “Bilimsel Arastirma ve Yayin Etigine Aykiri
Eylemler” bashgi altinda belirtilen eylemlerden hig-
birinin gergeklestiriimedigini taahhit ederiz. Calisma
Helsinki Deklarasyonuna uygun olarak yiratilmustir.
Calisma icin Suleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalar Etik Kurulunun 26.01.2021
tarih ve 40 sayili karari ile onam alinmistir.

Bilgilendirilmis Onam

Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazil izin alinmis-
tir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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PERICARDIAL EFFUSION AND CARDIAC TAMPONADE

AFTER COVID-19 VACCINE: A RARE CASE REPORT
COVID-19 ASISI SONRASI GELISEN PERIKARDIYAL EFUZYON
VE KARDIYAK TAMPONAD: NADIR BIiR OLGU SUNUMU
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Oz

Bilinen kronik hastalik dykistu olmayan 44 yasinda
kadin hasta, covid-19 asisi (Pfizer-Biontech) sonrasi
tasikardi ve nefes darligi sikayetiyle acil servise bas-
vurdu. Kardiyolojiye konsilte edilen hastanin tansiyo-
nu: 80/40 mmHg. Ekokardiyografi (EKO): Ejeksiyon
Fraksiyonu %65, en genis noktasinda kalbi ¢cepecev-
re saran ve sag kalp bosluklarini diyastolde kollabe
ederek tamponad klinigini olusturan 5 cm perikardiyal
eflizyon (PE) mevcuttu. Hastaya acil perikardiyosen-
tez uygulandi. Hastanin perikardiyal sivi icerigi sertz
idi. Perikardiyosentez sonrasi klinik durumu stabili-
ze olan hasta koroner yogun bakim Unitesinde takip
edildi. Takiplerinde kontrol ekoda perikardiyal efiizyon
izlenmedi. Hastanin Covid-19 a yonelik yapilan PCR
sonuglari negatifti. Hasta kardiyoloji poliklinik kontroli
ile taburcu edildi.

Anahtar Kelimeler: Covid-19, Perikardiyal eftizyon,
Asl, Kardiyak tamponad

Introduction

Since the outbreak of clusters of viral pneumonia due
to the novel coronavirus (severe acute respiratory
syndrome coronavirus 2 or SARS-CoV-2) in Wuhan,
China in December 2019 (1).Coronavirus disease

Abstract

A 44-year-old female patient with no known history
of chronic disease was admitted to the emergency
room with tachycardia and shortness of breath after
covid-19 vaccine (Pfizer Biontech). The blood pressure
of the patient who was consulted to cardiology: 80/40
mmHg. Echocardiography (ECHO): Ejection Fraction
was 65%, pericardial effusion (PE) was present at
its widest point, 5 cm encircling the heart, collapsing
the right heart cavities in diastole, forming the clinic
of tamponade. Emergency pericardiocentesis was
applied to the patient. Pericardial fluid content of the
patient was serous. The patient, whose clinical stability
was stabilized after pericardiocentesis, was followed in
the coronary intensive care unit. No pericardial effusion
was observed in the control echo duringfollow-up.
Thepatient's PCR results were negative. The patient
was discharged with cardiology outpatient control.

Keywords: Covid-19, Pericardial effusion, Vaccine,
Cardiac tamponade

2019 primarily infects the lungs, has demonstrated a
wide spectrum of clinical manifestations and may even
extend to other organs such as the cardiovascular
system. Mounting evidence is now supporting that
COVID-19 affects the cardiovascular system with
acute cardiac injury, high risk of thrombosis including
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stroke, pulmonary embolism, and acute coronary
syndrome. Conversely, very few attention has been
paid to pericardial effusion (PE). Only very fewcase
reports described PE, revealed by chest pain or a
deterioration of general condition. (2-6).There is no
case report of pericardial effusion and tamponade
developing after covid-19 vaccine (pfizer-biontech) in
the literature.

Case Report

A 44-year-old female patient with no known history of
chronic disease was admitted to the emergency room
with tachycardia and shortness of breath after covid-19
vaccine (Pfizer Biontech). The blood pressure of
the patient who was consulted to cardiology: 80/40
mmHg. Electrocardiography (ECG) findings were
consistent with sinus tachycardia, heart rate of 102
beats/min and low voltage (Figure 1). In the patient's
laboratory parameters; ALT 65.5 U/L (reference: 0-33
U/L), AST 57 U/L (reference:0-32 U/L), CRP 28.44
mg/L (reference: 0-5 mg/L) ) was detected. Troponin
and other blood values of the patient were within

Figure 1

Figure 1

Pericardial Effusion and Cardiac Tamponade after Covid-19

normal reference ranges. Ejection Fraction was 65%,
pericardial effusion (PE) was present at its widest point,
5 cm encircling the heart, collapsing the right heart
cavities in diastole, forming the clinic of tamponade
(Figure 2a, 2b, 2c). Emergency pericardiocentesis
was applied to the patient. Pericardial fluid content
of the patient was serous. The patient, whose clinical
stability was stabilized after pericardiocentesis,
was followed in the coronary intensive care unit.
No pericardial effusion was observed in the control
echo during follow-up. The patient's PCR result was
negative. The patient was discharged with cardiology
outpatient control.

Discussion

Although the pathophysiology is not completely
understood, current literature  attributes the
development of pericardial effusion in COVID-19
patients to the systemic inflammatory response and
subsequent cytotoxic and immune-mediated effects
related to SARS-COV-2 (7). The pathogenesis of
COVID-19 myopericarditis is yet unresolved.

Figure Zc

Electrocardiography (ECG) findings were consistent with sinus tachycardia, heart rate of 102 beats/min and low voltage.

Figure 2a

Echocardiography (ECHO): Parasternal long axis, pericardial effusion (PE)

Figure 2b

Apical four chambers, collapsing the right heart cavities in diastole, forming the clinic of tamponade.

Figure 2c
Short axis, Pericardial effusion surrounding the heart.

Abbreviations: LV: Left ventricle RV: Right Ventricle LA: Left Atrium PE: Pericardial Effusion.

262



Two predominant mechanisms could be relevant (8).
This could lead to a cytokine storm syndrome and
a direct myopericardial lesion by inflammatory cell
infiltration, similarly to COVID-19 direct pulmonary
lesions (10). First, the heart affinity of the virus could
be explained by SARS-CoV-2 S protein direct binding
to human angiotensin-converting enzyme 2 (9)
present in the human heart, which allows for a cellular
infection. Indirectly, myopericarditis could follow a viral
replication and dissemination in the blood, from day
7 up to 1 month after symptoms beginning. There is
no case report of pericardial effusion and tamponade
developing after covid-19 vaccine (pfizer-biontech) in
the literature. Whether these vaccines, which were
approved for immediate use due to the pandemic,
have such effects requires further research and
similar case examples.

Conclusions

Presumably, there is a higher incidence of COVID-
19-related cardiac diseases such as pericarditis that
can manifest from minimal PE to cardiac tamponade.
But there is no case report of pericardial effusion and
tamponade developing after covid-19 vaccine (pfizer-
biontech)intheliterature. Cardiologists and emergency
physicians should be aware and extensively look for
PE at the time of the COVID-19 outbreak. Whether
these vaccines, which were approved for immediate
use due to the pandemic, have such effects requires
further research and similar case examples. However,
it should not be forgotten that the only and effective
way to prevent the pandemic is stil vaccines, even
though there are these and similar side effects.

Limitations

Serological and biochemical analysis of the pericardial
fluid taken from the patient could not be performed
due to technical problems.
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OSTEOARTRIT YONETIMI, YASAM KALITESIi VE
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OSTEOARTHRITIS MANAGEMENT, PATIENTS' QUALITY OF LIFE AND
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Oz

Osteoartrit tim diinyada en yaygin goriilen kas-iskelet
sistemi hastaliklarindan biridir. Ozellikle viicut agirhgi-
ni tasimakla sorumlu olan kalga, diz, ayak gibi eklem-
lerde olusan progresif enflamatuar deformatif stirec
beraberinde agri, hareket kisitliligi, fonksiyonel kisit-
lanma gibi yasam kalitesini de olumsuz etkileyen pek
¢ok semptomun ortaya ¢ikmasina neden olmaktadir.
Osteoartrit hastalarinda fiziksel sorunlarin yani sira
depresyon, anksiyete, umutsuzluk, sosyal izolasyon
gibi pek ¢ok psikososyal sorunlar da gorilebilmekte-
dir. Osteoartritin yonetimi, bu sorunlarin kapsamli bir
sekilde degerlendirilmesini, akut alevienmelerin azal-
tilmasini, komplikasyonlarin énlenmesini ve ilerleme-
sini geciktirmeyi saglayarak yasam kalitesini optimize
etmeye odaklanir. Bu amagla hastalara uygun farma-
kolojik ve farmakolojik olmayan girisimleri uygulama
ve 0z yonetimlerinin desteklenmesi gerekmektedir.
Bu nedenle, saglik profesyonellerinden hemsirelerin
osteoartrit hastasina butuncul yaklasmasi, hastalarin
yasam kalitesi basta olmak tGizere yasamin tim boyut-
larinda optimal iyilik halini stirdirmeye yonelik girisim-
leri Gnem arz etmektedir.

Anahtar Kelimeler: Hemsirelik, Osteoartrit, Yasam
Kalitesi

Abstract

Osteoarthritis is one of the most common
musculoskeletal diseases worldwide. The progressive
inflammatory deformative process that occurs
especially in joints that are responsible for carrying
body weight, such as hips, knees, and feet, causes
pain and functional limitation hat negatively affect
the quality of life. In addition to physical problems,
many psychosocial problems such as depression,
anxiety, hopelessness and social isolation can be
seen in osteoarthritis patients. The management of
osteoarthritis focuses on optimizing quality of life
by providing a comprehensive assessment of these
issues, reducing acute exacerbations, preventing
complications and delaying their progression. For this
purpose, itis necessary to apply appropriate pharma-
cological and non-pharmacological interventions
to patients and support their self-management. For
this reason, it is important for nurses to approach
patients with osteoarthritis holistically and to attempt
to maintain optimal well-being in all aspects of life,
especially in patients' quality of life.

Keywords: Nursing, Osteoarthritis, Quality of Life
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Giris

Genetik, mekanik ya da biyokimyasal faktorlerin et-
kisiyle ortaya ¢ikan osteoartrit, 6zellikle agirlik ta-
styan eklemlerde sinoviyal inflamasyon, progresif
kikirdak yikimi, kemik osteofit ve subkondral kemik
sklerozunun olusumu gibi sinoviyal membran ve ek-
lem kapsultinun morfolojik degisiklige ugradigi kronik
enflamatuar dejeneratif bir eklem hastaligidir (1-4).
Klinisyenlere gore artrit, eklemlerin enflamasyonu
anlamina gelirken, diger taraftan eklemleri, eklemleri
cevreleyen dokulari ve diger bag dokularini etkileyen
100’den fazla romatoid hastalik veya durumun tama-
mini icermektedir (2). Amerika Romatoloji Dernegi'ne
gore ise, osteoartrit, klinik, fizyolojik, anatomik ve mo-
lekuler dizeylerde heterojen 6zellikler gosteren bir
hastalik olarak kabul edilir (5).

Agirhk tasityan eklemlerdeki dejenerasyonunun faz-
laligindan dolayi osteoartritin semptomatik olarak en
sik tuttugu eklem, diz eklemidir (2). Diz ekleminin yani
sira kalca, omurga, el, ayak ve parmaklar en yaygin
tutulumun oldugu diger eklemlerdir (3). Ozellikle diz-
deki progresif kikirdak yikimi beraberinde hastalarin
eklem hareket acikhginda kisitliligi, siddetli kronik ag-
riyl ve ciddi kas atrofilerini getirmektedir. En yaygin
gorilen semptomlardan biri olan diz eklemi etrafinda-
ki agri, keskin, kiint, devamli ya da aralikli sekilde ola-
bilmektedir. Fiziksel muayenesi esnasinda duyulan
eklemlerde sirtiinme sesi, sertlik ve sislik, hareket
kisithligi, sabah tutuklugu ve kas gug¢sizligi yaygin
gorulen diger problematik semptomlar arasinda yer
almaktadir (2, 6).

Osteoartrit Epidemiyolojisi

Eklemleri etkileyen pek cok artrit ¢cesidi olmasina rag-
men en sik gordlen tird osteoartrittir. Pek ¢ok kronik
hastalik gibi osteoartrit gériilme orani da yasla birlikte
artmakta ve toplumda en fazla 65 yas Ustu kadinla-
ri etkilemektedir (3, 7). Kadinlarda gorilme oraninin
%42.1 iken, erkeklerde %31.2 oldugu bilinmektedir
(8). Baska bir calismaya gore ise dinya genelinde
60 yas Uzerindeki erkeklerin %9.6'sl, kadinlarin ise
%18'inin semptomatik osteoartrit deneyimledigi rapor
edilmektedir (9). Radyografik ve semptomatik acidan
degerlendirme yapildiginda, kalga osteoartriti preva-
lansinin sirasiyla %19.6 ve %4.2 (10); diz osteoartriti
prevalansinin %25.4 ve %15.4 (11, 12); radyografik
ayak osteoartriti prevalansinin %0.1-%61 (13) oldu-
gu belirtilmistir. Birlesik Devletlerde 14 milyon kisinin
semptomatik diz osteoartritini deneyimledigi, sempto-
matik osteoartrit deneyimlenen 2 milyondan fazla ki-
sinin 45 yas alti bireylerden, 6 milyondan fazla kisinin
ise 45-65 yas arasi kisilerden olustugu belirtiimektedir
(14). Turkiye Istatistik Kurumu 2019 verilerine gore ise
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Tiark toplumunda osteoartrit gériilme oraninin %11.2
oldugu belirlenmistir (15).

Hastalik Patogenezi

Sinaviyal eklemi olusturan kikirdak, ligamentler, ek-
lem kapstill, subkondral kemik ve sinoviyal doku gibi
eklemin tim komponentlerini etkileyen osteoartrit,
genetik, metabolik, mekanik ve biyokimyasal pek ¢cok
faktorin etkisiyle birlikte kemik yikim ve onariminin
arasindaki dengenin bozuldugu bir hastaliktir. Ozellik-
le hastahgin ilk evrelerinde kikirdak fibrilasyonu bas-
lar ve fibrilasyon daha ylizeyel iken hastahgin ilerle-
mesiyle birlikte derin tabakalara dogru dejenerasyon
ilerleyebilmektedir. Dolayisiyla da hastaligin primer
degisiklikleri 6zellikle eklem kikirdagindaki kaybu,
subkondral kemik sekillenmesi ve osteofit olusumu
seklinde karsimiza c¢ikmaktadir. Kikirdak hasarina
neden olan en 6nemli mediyatorler sinoviyal hiicreler
ve kondrositlerden sagilanan metalloproteinazlardir.
Ayrica interlokin, timor nekrozis faktor alfa ve interlo-
kin 17 salinimi da osteoartritte olusan kikirdak yikimi
surecine katilan diger mediyatorlerdir. Kemik kollajen
Uretiminin bozulmasi, osteoklastik aktivitenin artmasi,
alkalen fosfataz ve non-kollajen protein tretiminin art-
masiyla birlikte subkondral kemikte deg@isim olusma-
ya baslamaktadir. Kikirdaktaki dejenerasyonun art-
masiyla birlikte kikirdak ug kisimlari yirtilarak eklem
kismindan parcalar kopmaya baslar ve kikirdagin ka-
hinhginda azalma olur. Bu durum osteofit olusumuna
sebep olur (3, 6, 16-20).

Risk Faktorleri

Osteoartritin etiyolojisine bakildiginda multifaktori-
yel bir hastalik oldugu gérulmektedir. Yas, obezite,
cinsiyet, yasam tarzi, beslenme aliskanliklarindaki
degisim, fiziksel inaktivite, eklem morfolojisi, mesleki
zorlanma, propriosepsiyon bozuklugu, eklemde ciddi
hasarlara neden olan gegcirilmis travmalar, metabolik
disfonksiyon, sirkadiyen ritm, diger komorbid hastalik-
larin varligi ve genetik dispozisyon gibi pek ¢ok etken
osteoartrit acisindan risk faktorti olarak gortlmektedir
(3, 21-24). Literatirde, osteoartrit risk faktorleri cesitli
sekillerde gruplandiriimaktadir. Buna gére primer ve
sekonder osteoartrit acisindan degerlendirme yapil-
diginda primer osteoartritte bilinen bir neden buluna-
mazken, sekonder osteoartritin etiyolojisinde travma,
enfeksiyon, konjential deformite gibi eklem yikimin-
dan kaynakli risk faktorlerinin oldugu bilinmektedir.
Eklem yikiminin ise yas, cinsiyet, obezite, mesleki
zorlanmalar, spor aktiviteleri gibi faktorlerin etkisiyle
arttigi belirtiimektedir (25). Diger taraftan risk faktor-
lerini, kisisel risk faktorleri (sosyodemografik 6zellikler
ve aile dykusu, obezite ve metabolik sendrom, bes-
lenme ve vitamin faktorleri, sigara icme, kemik kitlesi
ve kemik yogunlugu, sosyoekonomik diizey) ve eklem



ile iliskili risk faktorleri (kemik/eklem yapisi, yaralan-
ma, kas kitlesi ve kas gticu, eklem yuku ve eklem di-
zilimi, meslek ve fiziksel aktivite durumu, olmak tGzere
2 ana grupta ele alan yaklasim s6z konusudur (9, 26,
27). Risk faktorlerinin baska bir siniflandirma c¢esidi
ise sistemik ve lokal fakttrler olmak Uzere iki ana bas-
hklandirma yapilmasidir. Sistemik faktorler bashgi al-
tinda yas, cinsiyet, genetik gibi degistirilemez risk fak-
torleri, obezite, kemik mineral yogunlugu ve beslenme
kalitesi gibi degistirilebilir risk faktorleri yer almaktadir.
Lokal faktorler bashgi altinda ise travma, fiziksel ak-
tivite, mesleki aktiviteler gibi digsal faktorler ve eklem
dizilimi bozuklugu, ligament yetersizlikleri, kas glcu
yetersizligi, propriosepsiyon kaybi gibi icsel faktorler
yer almaktadir (28). Osteoartrit vakalarinin %25’'inden
fazlasinda obezite, diyabet, pulmoner ve kardiyovas-
kuler hastalik, hipertansiyon, metabolik ve kas iskelet
sistemi bozukluklari ve depresyon gibi komorbid has-
taliklar bulunmaktadir (22).

Yas: Osteoartritin en gucli ve major risk faktorlerin-
den birisi yastir. Yasin ilerlemesiyle birlikte osteoartrit
gorilme sikhgi, osteoartrit nedeniyle tutulan eklem
sayisi artmaktadir. Ozellikle 65 yas lzerindeki birey-
lerde osteoartrit gorilme sikligi oldukga yiiksektir.
Yasla birlikte osteoartrit gérilme sikliginin artma ne-
deni, yaslanma ile birlikte proteoglikanlarin yapisinda
bulunan kondroitin silfat oraninin azalmasi, keratin
miktarinin artmasi, mitokondriyal DNA hasari ve inf-
lamatuar sitokinlerin de sirece eklenerek kondrosit
harabiyeti ile aciklanmaktadir. Kondrosit ve kikirdak
yikimi ya da hasari sonucunda reaktif oksijen triinleri
artarak kikirdak yapisinda incelme ve zayifliga neden
olmaktadir. Ayrica yasla birlikte doku harabiyeti, fiizk-
sel aktivitenin bozulmasi, kas atrofilerinin olusmasi da
osteoartrit riskini artirmaktadir (29).

Cinsiyet: Ostrojenin 6zellikle diz ve kalca kemikleri
Uzerindeki koruyucu etkisi bilindiginden ve dolayisiyla
da menapoz sonras! Ostrojen seviyesindeki azalma
hastaliga yatkinhgi artirdigi icin kadinlarda osteoartrit
gorulme olasih@i erkeklere kiyasla 2,6 kat daha fazla-
dir. Menapozla birlikte goériilen hormonal degisiklikler,
kemikten kana kalsiyum emiliminin artmasina neden
olur ve bu nedenle kemik kayiplari da artmaktadir (9,
29, 30).

Obezite: Osteoartrit icin en 6nemli risk faktorlerinden
digeri obezitedir. Obezitesi olan kadinlarda osteoartrit
riski 4-5 kat artmaktadir. Obezite nedeniyle 6zellikle
diz eklemindeki hasar olduk¢a fazladir. Vicut agir-
hginin artmasiyla birlikte eklem kikirdagi Gzerinde
mekanik stresin de arttigi bilinmektedir. Diz eklemin-
deki mekanik yiklenmenin disinda obezite postirtn
bozulmasi, yurlyus ve fiziksel aktivitenin azalmasi ve
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diz ekleminin biyomekanik yapisinin bozulmasi ile de
iliskili oldugundan osteoartrit riskini artirmaktadir (9,
28-31).

Eklem bozukluklan ve travma: Ozellikle diz oste-
oartritinin yaygin gortlen diger nedenlerinden birisi
travmadir. Eklem iginde olusan tekrarlayici nitelikteki
major ya da minor travmalar, ligament ve meniskiste
olugsan hasar/yirtik ya da gegirilmis ameliyat dykusu
eklemlerin dejenerasyon sirecini hizlandirarak osteo-
artrit gérilme oranini artirmaktadir (9, 32).

Beslenme faktorleri: Diyetle alinan C ve D vitaminle-
ri ile st Urdinlerinin yetersiz olmasi, serum D vitamini
diizeyinin disuk olmasi, K vitamini seviyesinin disik
olmasi gibi etkenler osteoartrit gortilme sikhgini artir-
maktadir. Ozellikle E vitamininin kondrositleri olumlu
etkileyen agriyr giderme 6zelligi nedeniyle analjezik
ihtiyacinin azalmasinda etkili oldugu bilinmektedir (9,
11, 26, 31, 33).

Genetik faktorler: Diz osteoartritinin dnemli belirle-
yicilerinden olup hastalik yatkinhginin %50’sinden
sorumludur. Ozellikle distal intelfalingial eklem tutu-
lumu olan annenin kiz gocugunda heberden nodili
gorilme olasihgi 2 kat daha yiksek oldugundan os-
teoartrit yatkinhgini artirmaktadir. Heberden nodiild,
Bouchard noddld, diz ve kalga tutulumunun gérildug
primer osteoartritte 6zellikle Heberden nodilu belirgin
sekilde gorulmekte ve kadinlarda dominant genle ta-
sinmaktadir (29).

Mesleki aktiviteler ve Spor aktiviteleri: Belirli mes-
leklerde tekrarlayan hareketler eklemlerin harabiye-
tine yol acarak osteoartrite neden olmaktadir. Kemik
mineral yogunlugunun artirilmasinda etkili olan egzer-
siz yashhgin artmasiyla birlikte eklemlerde zedelen-
menin artmasina neden olabilmekte, bu nedenle de
osteoartrite zemin hazirlamaktadir. Sportif aktivitele-
rin yani sira ciftci, hall dokuma fabrikalarinda calisan
isciler ve boksdrlerde eklemler Uzerindeki yukun art-
masi ve eklemlerin zedelenmesi de fazla oldugundan
osteoartrit riski artmaktadir (9).

Osteoartrit Tani ve Tedavisi

Klinikte osteoartrit tanisi, 0yku, fiziksel muayene ve
radyolojik incelemeler araciliiyla konulmaktadir. Oy-
kiide 6zellikle siddetli eklem agrilari, sabah tutuklugu/
sertligi, hareket kisithhgi, krepitasyon, eklem fonksi-
yonlarinin bozulmasi ve eklemlerdeki sislik varligi tani
koymada yardimci kriterlerden birisidir. Ozellikle son
ay icerisinde diz agrisi deneyimlenen giin sayisinin
fazla olmasi, eklem hareketi ile krepitasyon varliginin
olmasi, sabah tutuklugunun maksimum 30 dk olmasi,
eklemlerde biyime olmasi gibi klinik bulgulari agisin-
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dan hastanin degerlendiriimesi gereklidir. Aktivite si-
rasinda ortaya ¢ikan agri hastalik ilerledikce istirahat
esnasinda dahi ortaya ¢ikmakta ve hastaneye en cok
basvuru sikayetini olusturmaktadir. Yapilan fiziksel
muayenede gorilen krepitasyon, eklem hareketleri-
nin agril olmasi, varus/valgusta gorulen instabilite,
Ozellikle quadriceps kasinda gorilen atrofi durumu ve
kas glcsuzlugl, eklem deformasyonlari ve fonksiyon
kaybinin goérilmesi tani koymada yardimci olan diger
secenekten birisidir. Ozellikle diz osteoartriti icin ¢eki-
len radyografik tetkiklerde goérilen subkondral kist ve
sklerozun varhgi, tipik sinoviyal bulgular ve osteofit
olusumunun gorilmesi ile de tani konulabilmektedir.
Ayrica, kikirdak yikimiyla dolayl iliskili olan eritrosit
sedimentasyon hizi, C-Reaktif protein, tam kan de-
gerleri, romatoid faktor, antinikleer antikor gibi labo-
ratuvar degerlerinin de takip edilmesi ve degerlendiril-
mesi gereklidir (25).

Osteoartrite yonelik direkt bir tedavi sekli olmamak-
la birlikte semptomlarin azaltilmasi, hastalik ilerleyis
hizinin yavaslatiimasi, hastaligin hastanin mobilitesi
ve yasam kalitesi Uzerindeki olumsuz etkilerinin azal-
tilmasi ve hastanin saglik bakim ihtiyaglarinin azal-
tilmasina yonelik tedavi secenekleri uygulanmaktadir.
Buna gore non-farmakolojik ve farmakolojik tedavi
kombinasyonu Avrupa Osteoporoz, Osteoartrit ve
Kas-iskelet Sistemi Hastaliklarinin Klinik ve Ekono-
mik Yonleri Dernegi (European Society for Clinical
and Economic Aspects of Osteoporosis, Osteoarth-
ritis and Musculoskeletal Diseases, ESCEO) tarafin-
dan yapilan gugcla onerilerden biridir ve 6zellikle diz
osteoartritinin tedavisinde anahtar rol oynamaktadir
(34).

ESCEO tarafindan guclu sekilde 6nerilen hasta egi-
timi, asir kilolu olunmasi durumunda kilo verme ve
aerobik ve guclendirme egzersizlerinden olusan eg-
zersiz programinin diizenlenmesi ve yasam tarzi de-
gisiklikleri osteoartritin tedavisinde 6nemli yer tutan
non-farmakolojik yaklasimlardir (34-37). Ayrica teda-
vinin 6énemli pargasindan digeri istirahat etme ve trav-
matik durumlardan mimkin oldugunca uzak durma-
dir. Hastaligin akut déneminde hastanin istirahatinin
saglanmasi gereklidir. Hastanin aktivitesi esnasinda
ise yuritec, baston, tabanlik, ortotik cihazlar gibi yar-
dimci arag-gere¢ kullanimi olasi travmalarin 6nlen-
mesinde 6nem tasimaktadir. Diz breysleri kullanilarak
valgus deformiteleri 6nlenebilmektedir (25). Bunun
disinda, EULAR grubununda (European League Aga-
inst Rheumatism- Roamtizmaya Karsi Aprupa Birligi)
Onermis oldugu tedavi modaliteleri distnildiginde
lazer ve spa uygulamasi, pulse elektromanyetik alan
tedavisi, akupunktur, bitkisel ilaclar ve vitamin destek-
leri ve Transkutandz Elektriksel Sinir Stimilasyonu
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(TENS) gibi non-farmakolojik yéntemler de kullanil-
maktadir (25, 38).

EULAR tarafindan 6nerilen farmakolojik tedavi yon-
temleri ise parasetamol, non-steroid anti-inflamatuar
ilaclar, opioid analjezikler, hormon replasman tedavi-
si, kondritin ya da glukoamin gibi yavas etkili semp-
tomatik ilaclar, psikotrop ilaglar, non-steroid anti-infla-
matuar igeren topikal ajanlarin kullaniimasidir. Bunun
disinda intra-artikiiler ve artroskopi, osteotomi, diz
replasmani gibi cerrahi tedavi yontemleri de kullanil-
maktadir (38).

Osteoartiritte Yasam Kalitesi ve

Etkileyen Faktorler

Osteoartrit olan bireylerde surekli hissedilen agri ve
sertlige bagl gelisen fiziksel kisitlilik bireyin ginluk
yasam aktivitelerini yerine getirememeye, 6z bakim
yetersizligine, fonksiyonel durumunda koétllesmeye,
sosyal iligkilerde bozulmaya neden olarak yasam ka-
litesinde azalmaya neden olabilmektedir (39). Birey-
lerin, yaslandik¢a vicut fonksiyonlarinin yavaslamasi
ve komorbidelerin gorilmesi osteoartrit hastalarinda
uzun sireli sakatlik derecesini arttirir (40,41).Yasla-
nan nufustaki kas-iskelet sistemi rahatsizliklarini 6n-
lemeye ve tedavi etmeye yonelik her turli midahale-
nin dnceliklerinden biri yasam kalitesinin iyilestirilmesi
olmalidir (40, 42).

Osteoartriti olan yasli hastalarda yasam kalitesini et-
kileyen bircok faktor bulunmaktadir. Yapilan calisma-
malarda yas, cinsiyet, medeni durum, egitim durumu,
klinik evre ve obezitenin yasl hastalarin yasam kalite-
sini etkiledigi belirtiimektedir (41). Osteoartrit 40 yasin-
dan 6nce nadir gorilmekte olup ileri yas hastaligidir.
Yas, fiziksel durumu etkileyen bir faktordir ve ilerle-
yen yas ile ortaya c¢ikan eklem kikirdagindaki degisik-
likler osteoartrit gorilme sikligini arttirir. Osteoartriti
olan hastalarda yapilan bazi calismalarda kadinlarin
yasam kalitesi puanlarinin erkeklere gore daha dusuk
oldugu belirmektedir (41). Kadinlarda menapoz son-
rasi dstrojen hormonu eksikligi osteoartrit gelisiminin
hizlanmasinda énemli rol oynamaktadir (43).

Osteoartrit olan bireylerin egitim diizeyi, 6ncelikle has-
taligin erken tespiti ve yonetimiicin dizenli saglhk mu-
ayenesi davranisini etkileyen faktorlerdendir. Egitim
diuzeyinin 6zellikle osteoartrit gelisimini yavaslatmak
ve semptomlarin yasam kalitesi Uzerindeki olumsuz
etkisini azaltmak icin bireylerin 6z yonetim konusunda
farkindaliginin daha yuksek olmasinda etkili oldugu
belirtiimektedir (39, 44). Hastaligin klinik evresi, hem
fiziksel hem de ruhsal saglikla iliskilidir ve hastahgin
ciddiyetini yansitan dnemli bir risk faktéradar. Klinik
evre ilerledikce hastalik semptomlari ve semptomla-



rin siddeti farkhlik gosterir. Osteoartriti olan bireylerde
evre ilerledikce agri artar, eklem deformitesi ve fonk-
siyon kaybi gelisir (44). Yapilan bazi calismalarda
klinik evre arttikca agrinin arttigini belirtmistir. Artan
bu semptomlarin tumda, bireylerin sosyal aktivitelerini,
fiziksel fonksiyonlarini ve yasam kalitesini etkiler (40).
Dunya genelinde giderek artan obezite prevelansi os-
teoartrit hastaliginin gelismesi ve tedaviye yanit su-
recindeki cevap i¢in degistirilebilir bir risk faktorudir
(45). Obezite ile eklem kikirdagina yapilan baski artar,
semptomlar koétulesir ve gunlik yasam aktivitelerinde
kisittanmalar meydana gelir (46). Obezite, eklemler-
deki yUku arttirarak sadece mekanik sorunlara degil
hormonal sistemi de etkileyerek metabolik nedenler-
le de OA gelisimi riskini arttirdigi belirtiimektedir (47).
Obezitesi olan bireylerin daha dusik yasam kalitesi-
ne sahip oldugu belirtiimektedir (48, 49). Kanita dayal
kilavuzlara ek olarak kilo kaybinin OA semptomlarini
azalttigini gosteren birgok ¢alisma mevcuttur (38, 45,
50). Toplumda yasla birlikte artan kas-iskelet siste-
mi rahatsizliklari, fonksiyonel durumu, yasam kalite-
sini ve saghk bakim maliyetlerinin artmasina neden
olmaktadir. Yasam kalitesinin arttirlmasinda egitim,
kilo yonetimi, dizenli egzersiz etkili olmaktadir. Yash
bireylerin giinlik yasamlarindaki beslenme, ulasim,
bosaltim, sosyal iliskideki birgok zorluk yasam kalite-
sini olumsuz etkilemektedir. Bu nedenle osteoartritin
0z ybnetiminde yasam Kkalitesinin iyilestirilmesi dnce-
lik olmahdir.

Osteoartritin Yonetimine Hemsirenin Rolli
Hemsirelerin, osteoartili hastalarin yasam kalitelerinin
artinimasinda onemli destek rolleri bulunmaktadir.
Hemsirelerin, eklem agrisi ve sertligi olan hastalarin
eklem hareketliligini korumalarina ve gelistirmeleri-
ne yardimci olmalari ve eklem yaralanmasini en aza
indirmeleri gereklidir. Hastalarin kilolu olmasi duru-
munda, kilo verme, egzersiz yapma, saglikl yasam
tarzi davranislarinin kazaniimasi ve surdurilmesi hu-
susunda tesvikinin saglanmasi ve kullanilan ilaclarin
etki ve yan etkileri konusunda egitim ve danismanlk
hizmetini almasi a¢isindan destekleyecek olan saglik
profesyonellerinden birisi hemsiredir. Bunun yani sira
hemsirelerin 6z ydnetim becerilerini gelistirmelerine
yonelik yaptiklari hasta egitimi araciligiyla, hastalarin
semptomlari ydnetme ve yasam tarzlarini degistirme
becerisini gelistirdigi gosterilmistir (51).

Uluslararasi Osteoartrit Arastirma Dernegi, OA ydne-
timinin amaclarinin agr yonetimi ve optimal fonksiyo-
nel yetenegi igerdigini belirtmistir. Bu amacla, kalga
ve diz OA'sinin yonetimine iliskin kilavuzlar gelistiril-
migstir. Bu kilavuzlara dayali hemsirelik midahaleleri,
agriyi recete edildigi gibi yonetmek icin uygun ilaglarin
verilmesini ve hastanin optimal hareketliligi stirdiirme
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ve bagimsiz kalma c¢abalarini kolaylastirmay igerir
(52). Hastalarin bakim ve teavisinden sorumlu olan
hemsireler hastalari ile ilgili olarak kas iskelet siste-
mine odaklanarak hastayr kapsamli degerlendirme-
li ve hastanin kullandigi receteli ve recetesiz olarak
kulllandig1 bitkisel ve besin takviyeleri ile ilgili olarak
da bireyi sorgulamalidir. Ozellikle hastalarin yasadigi
en temel semptom olan agrinin siddeti, hareketlerini
engelleme ve hareket aralgi, glinlik yasam aktivi-
telerini gerceklestirme durumunu bilmelidir. Hastaya
pozizyon verme, dizleri veya kalgalari desteklemek
icin yastik kullanarak eklemi ve gevresindeki kaslari
gevsetmeye yardimci olma gibi uygulamalar ile hasta
konforunu artirabilmektedir. Hastanin kilo vermesi ya
da uygun diyet almasini saglamaya yonelik diyetisye-
ne ve hastaya uygun egzersiz rejiminin belirlenmesi,
yardimci ara¢ ve gereglerini kullaniminda yardim igin
fizik tedavi uzmanina yonlendirme gibi konularda da
hastaya destek olabilmektedir. Ayrica hastanin yasa-
digi cevrenin fiziksel ve sosyal faktorlerinin inceleye-
rek ergonomik yapinin buna goére dizenlenmesine
yardimci olabilir. Ornegin; bireyin kullandig klozet ve
sandalye yuksekliklerinin arttirilmasi, merdiven ihtiya-
cinl azaltma, kaymayan dizglin yer kaplamalarinin
uygulanmasi, uzun sapli ayakkabi ¢cekecegi ve stplr-
ge kullanimini saglanmasi gibi girisimler yapilabilir.
Hasta hareket ederken, gunlik yasam aktivitelerini
yaparken hastanin givenliginin saglanarak disme-
lerden ve yaralanmalarindan korunmasina yardimci
olurlar (52, 53).

Hemsireler hastalarin bagimlilik durumlarini ve tanila-
rinin etiyolojilerini g6z 6éniinde bulundurarak hastaya
yonelik hemsirelik tanilarini ve girisimlerini belirlemeli
ve uygulamahdir. Baslica bu hastalara yonelik belirle-
nebilecek en temel hemsirelik tanilari; Akut Agri/Kro-
nik Agri; Fiziksel Harekette Bozulma ve Yaralanma
Riskidir (53).

Sonug

Sonug olarak yash bireylerde yaygin olarak gorilen
osteoartrit, agri, hareket kisithhgi, fiziksel kapasitede
azalma, gunliik yasam ve sosyal aktivitelerin kisitlan-
masina ve calisma kapasitesinde azalmaya neden
olur. Bu hastalarda bilgi eksikligi, tedavilerinin uzun
strmesi, finansal kisitliliklar, etkisiz motivasyon ve
egzersiz uygulamalari, motivasyon eksikligi gibi so-
runlar ihmal ve memnuniyetsizlige, yasam kalitesinde
azalmaya neden olmaktadir. Osteoartriti ydnetmenin
zorluklarindan biri, insanlar arasinda osteoartritin ge-
nel bir yaslanma proseduri oldugu ve hastaligin iler-
lemesini yavaslatmak i¢in ¢ok az sey yapilabilecegi
algisidir. Bu nedenle hemsirelerin hastalari hastalik
ydnetimi konusunda egitim, agrinin giderilmesi, yor-
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gunlugun azaltiimasi, hareketin artirilmasi, beden
bilincinin iyilestiriimesi ve bireysel bakimda yeterli-
lik kazandiriimasi gibi destek rolleri ile hastanin ya-
sam Kkalitesinin artirlmasinin saglamalari son derece
onemlidir (53).

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektdrlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamigtir.
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Oz

Epigenetik degisiklik, kromatin modifikasyonu, DNA
metilasyonu, histon modifikasyonu, kromatin diizen-
leyici proteinler ve kodlamayan RNA'lar yoluyla mey-
dana gelmekte olup, kalici genotipik degisiklik olmak-
sizin gerceklesen fenotipik bir degisikligi ifade eder.
Transkripsiyon sonrasi m6A RNA metilasyonu da yeni
tanimlanmis bir epigenetik mekanizma olup, yeni bir
tanisal biyobelirte¢ ve potansiyel terapotik hedef oldu-
guna inaniimaktadir. Epigenetik degisikliklerin bircok
nonneoplastik ve neoplastik hastaligin gelisiminde
ve ilerlemesinde 6nemli bir rol oynadidi iyi bilinen bir
gercektir. Bu nedenle epigenetik degisiklikler tanisal
ve prognostik agidan degerlidir. Ote yandan kisisel-
lestirilmis tip ve hedefe yonelik tedavi yaklasimlarinin
gelismesiyle birlikte epigenetik degisiklikleri hedefle-
yen tedavi stratejileri bircok hastalik icin umut verici
bir alan haline gelmektedir. Bu derlemenin amaci,

epigenetik degisikliklerin mekanizmalari ve neoplastik
/ nonneoplastik hastaliklarin gelisimindeki rolleri hak-
kinda klinisyenlere ve laboratuvar tibbi uzmanlarina
daha sonraki arastirmalar i¢in yardimci olabilecek bil-
giler saglamaktir.

Anahtar Kelimeler: Epigenetik, Hastalik, Nonneop-
lastik, Neoplastik

Abstract

Epigenetic change refers to a phenotypic alteration
without permanent genotypic change, which occurs
through chromatin modification, DNA methylation,
histone modification, chromatin-regulating proteins
and non-coding RNAs. Post-transcriptional m6A
RNA methylation is also a newly described epigenetic
mechanism and believed to be a new diagnostic
biomarker and potential therapeutic target. It is a well-
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known fact that epigenetic changes play a significant
role in the development and progression of several
nonneoplastic and neoplastic diseases. Therefore,
epigenetic changes are of value in diagnostic
and prognostic terms. On the other hand, with the
development of personalized medicine and targeted
treatment approaches, treatment strategies targeting
the epigenetic changes are becoming a promising
area for many diseases. The aim of this review is

Epigenetic Change

Conrad Waddington proposed the concept of
“epigenetics” in 1942 and this term expresses the
phenotypic change without genotypic alteration [1].
Epigenetic changes consist of numerous chemical
arrangements that can tell the genome what to do and
what not to do. When the function of DNA changes
epigenetically, the genome is marked and the DNA
sequence does not change. These changes can be
inherited through mitosis and meiosis [1, 2]. Expression
of the gene appears to be more important rather than
which genes are inherited [3]. Epigenetic modification
mechanisms include; chromatin modification, DNA
methylation, histone modification, chromatin regulating
proteins and non-coding RNAs [2]. Recently, post-
transcriptional modification of RNA is shown to play
an important role in the development of several
diseases as an epigenetic change mechanism.
N6-methyladenine (m6A) RNA madification is the
most investigated mechanism, and is involved in
physiological conditions. Its dysfunction is thought to
be involved in the development of various neoplastic
and nonneoplastic diseases. More than 60% of all
RNA modifications occur via methylation and m6A is
the most abundant chemical modification in eukaryotic
messenger RNA, which acts in regulation of cell fate,
proliferation, metabolism and biogenesis of several
tumor types [4, 5].

The Difference Between Epigenetic
Change and Mutation

Epigenetic change is a mechanism that alters the
expression of a gene without an alteration in the
nucleotide sequence as opposed to mutations in
which the nucleotide sequence is permanently altered
[6]. Our genetic code is permanently determined, but
acquired epigenetic traits are plastic and partially
reversible. Epigenetic changes can occur due to the
environmental exposure, but they do not occur equally
in all periods of life. The most critical life periods
are known as preconception, early development,
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to provide information about the mechanisms of
epigenetic changes and their role in the development
of neoplastic and nonneoplastic diseases, which may
be helpful for the clinicians and laboratory medicine
experts for further researchs.

Keywords: Disease,
Neoplastic

Epigenetic, Nonneoplastic,

pregnancy and early life periods [7]. Epigenetic
changes play a key role in the control of cellular
processes such as differentiation, embryogenesis, X
chromosome inactivation and genomic suppression
by regulating the expression of genes and changing
protein levels. In many studies it has been shown
that epigenetic regulations cause susceptibility to
diseases. Errors in these mechanisms can cause
cancer, neurological diseases, autoimmune diseases
and various developmental disorders [8].

Mechanisms of the Epigenetic Change
Chromatin modification

Chromatin is a complex architectural chromosome unit
consisting of DNA and proteins. It forms the physical
basis of epigenetic changes. Chromatin modification
is an important mechanism, which affects transcription
factor binding as an important component of epigenetic
modification, and differential gene expression between
cell types [9]. The complex structure of chromatin is
divided into two categories as heterochromatin and
euchromatin. Heterochromatin has a condensed
chromatin structure (30 nm chromatin fibril) and is
inactive for transcription while euchromatin has a
loose chromatin structure (11 nm chromatin fibril)
and is active for transcription [10]. The location of the
heterochromatin and euchromatin structure within the
nucleus is also different. While the periphery of the
nucleus is enriched for heterochromatin, euchromatin
is located in the center of the nucleus, suggesting that
the location of a gene within the nucleus is important
for its epigenetic function [1].

The transcription initiating region called promoter and
the regions that increase the speed of transcription,
called enhancer, are the functional regions of our
genome. Chromatin acts as a filter in terms of binding
transcription factors to these functional regions. In
order to activate a gene and copy it into mRNA,
the chromatin in both the promoter and enhancer
regions must be accessible. Therefore, in most



circumstances gene activation requires the transition
from heterochromatin to euchromatin [11]. Chromatin
remodeling factors play an important role in this
transition by binding to transcription activators (Figure
1). Meanwhile, the opposite of these processes
occur if these factors are linked to transcription
suppressors to inhibit the transcription [2, 12]. While
some of the epigenetic mechanisms enable genes
to be silenced by converting chromatin into the form
of heterochromatin, some of them enable genes to
be activated by converting it into euchromatin form.
Mechanisms of chromatin modification that can
cause epigenetic changes include DNA methylation/
unmethylation, nucleosome arrengement, histone
methylation, dense/loose nucleosome packaging, and
regulation of the nuclear organisation [1].
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Figure 1
Mechanisms of the epigenetic remodeling of chromatine-
associated with active or inactive gene expression.

DNA methylation

DNA methylation, an important epigenetic control
mechanism involved in the protection of genome
integrity, transcriptional regulation and developmental
processes, is a covalent modification formed by the
attachment of a methyl group to the carbon atom
in the 5 position of the cytosine-guanine (CpG)
dinucleotides [13]. DNA methyltransferase enzymes
(DNMT) are responsible for this chemical reaction.
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This enzyme enables the methyl group transfer from
S-adenosyl-methionine, which is the source of the
methyl group, to the cytosine ring [14]. Although DNA
methylation shows a conserved epigenetic inheritance
in newly formed DNA strands after replication, it can
be reversed through ten-eleven translocation (TET)
enzymes [2].

Methylated cytosines constitute approximately 1% of
the nucleotides in the whole genome and approximately
75% of the CpG dinucleotides. The regions including
dense CpG dinucleotides throughout the genome are
called CpG islands [15]. Approximately 60% of gene
promoter regions in the human genome are associated
with CpG islands. CpG islands in these regions are
mostly unmethylated, except for some special tissues
that show differentiation. CpG island methylation often
leads to transcriptional suppression, which plays an
important role in physiological processes such as
determining which allele (maternal or paternal) to be
expressed in a diploid cell (genomic imprinting or X
chromosome inactivation) [13, 16]. DNA methylation-
mediated gene silencing can occur directly by
preventing binding of transcription factors or indirectly
by binding methyl-CpG binding proteins to methylated
DNA [17, 18].

In addition to the CpG islands, DNA methylation also
occurs in CpG shores (regions containing less dense
CpG dinucleotides), gene bodies and non-coding
intragenic regions and act in transcriptional regulation.
Methylation of the CpG shores leads to transcriptional
suppression, and the methylation status in these
regions in particular is thought to cause different DNA
methylation patterns. In contrast, DNA methylation
in gene body regions is usually observed in highly
expressed genes and is associated with increased
gene expression. DNA methylation in non-coded
intragenic regions is predominantly seen in repetitive
elements such as satellite DNA, SINE, LINE, and
contributes to the protection of genome integrity [16,
19].

Histone modification

The DNA is organized around an octameric structure
called nucleosome core particle, which consists of
H2A, H2B, H3, H4 histone proteins. DNA fragments
consisting of 145-147 bps are wrapped around this
structure 1.65 times. H1 has a histone binding feature
and contributes to chromosome structure outside
the nucleosome (Figure 2). The histone structure
is globular except for the N-terminal tail protruding
from the nucleosome to communicate with other
nucleosomes. This tail contains 130 amino acids.
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Figure 2
The structure of the Histone.

Histone modification processes neutralize acidic
residues, weaken the connection between DNA and
chromatin, and facilitate chromatin’s accessibility
[20]. The main post-translational modifications
in the histone tail are acetylation, methylation,
phosphorylation, ubiquitination, sumoylation and
ADP-ribosylation [21].

Histone acetylation is a mechanism that provides
transcriptional activity to the gene by neutralizing
the positive charge of histone in the lysine tail and
weakening the histone-DNA link. Histone acetylation
is regulated by two antagonist enzymes, histone
acetyl transferase (HAT) and histone deacetylase
(HDAC). The HAT enzyme acetylates the lysine tail of
the histone, weakening the histone — DNA connection.
HDAC, on the other hand, reverses this mechanism
and suppresses transcription by stabilizing the
chromatin structure [20]. Histone methylation takes
place in the lysine or arginine residue, causing
condensation or relaxation of the chromatin relative
to the modified residue site. Two antagonist
enzymes, histone methyl transferase and histone
demethylase, are available for histone methylation.
The exact position of the methylated domain and the
degree of methylation differ in transcriptional effect
[22]. Histone phosphorylation results in a negative
charge to the histone by adding a phosphate group
to the serine, threonine and tyrosine residue [23].
ADP Ribosylation is a reversible process that takes
place in the form of poly-/mono-ADP ribosylation in
glutamate and arginine residues. Ubiquitination is
a broad type of covalent modification unlike other
identified modifications. Sumoylation is a type of
modification related to ubiquitination and antagonizes
the acetylation and ubiquitination mechanism that
takes place in the same lysine region [21].
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Chromatin-regulating proteins
and non-coding RNAs

Chromatin-regulating protein complexes can cause
epigenetic changes by changing the interaction
between DNAand histones. They shiftthe nucleosomes
into new positions by catalyzing the movement of
histone octamers on DNA to enable transcription
factors reach the specific regions in DNA. They also
enable the interaction of specific DNA regions with
proteins that regulate transcription and form non-
nucleosome regions. These protein complexes can
be brought into DNA via transcription activators and
repressors. Thus, the initiation of transcription can be
achieved or prevented by changing the sequences of
nucleosomes [2].

The newest class of molecules that contribute to
epigenetic changes are non-coding RNAs (ncRNA).
Non-coding RNAs can be divided into two categories
according to their functions as regulator RNAs and
housekeeping RNAs, while regulator RNAs are also
divided into two categories according to their size.
Those larger than two hundred nucleotides are called
as long non-coding RNAs (IncRNA), while those
shorter than 200 nucleotides are called short-chain
non-coding RNAs (siRNAs, miRNAs and piRNAS) [24].
Recent studies have revealed that ncRNAs play an
important role in epigenetic changes and can regulate
expression atthe gene or chromosome level [25]. Short,
19-25 nucleotides long, miRNAs partially or completely
match with the 3’ regions (3'UTR) of target mRNASs to
regulate gene expression through post-transcriptional
silencing and/or degradation [26]. It has been shown
that more than 30% of human genes, which act in cell
growth, cell cycle regulation, apoptosis, differentiation,
and cellular response to the stress, are targeted by the
mMiRNAs [25]. Expression of miRNA is tissue-specific,
and thanks to its ability to target post-transcription gene
silencing, it can cause epigenetic changes by directly
regulating gene transcription [27]. It has been shown
that the siRNA, produced from long double-stranded
RNA molecules that can be cut into 19-24 nucleotide-
long RNA fragments by the Dicer enzyme is capable
of transcriptional gene silencing in cells through DNA
methylation and histone modification [28]. LncRNAs
are known as key players for the gene regulation in
a variety of human pathologies due to their impact
on regulating the heterochromatin formation, histone
modifications, DNA methylation and gene silencing.
LncRNAs act by binding to transcription regulating
proteins, including histone modification enzymes and
chromatin remodeling factors. However, they are also
known to act by binding to miRNAs or regulate mMRNAs
by binding directly [26].



Epigenetic Changes in
Nonneoplastic Diseases

Genetic and neurodegenerative diseases

Epigenetic changes can lead to genetic diseases,
particularly through increased or decreased DNA
methylations in related genes [29]. One of the best
example of these diseases is Silver-Russell syndrome,
which is associated with epigenetic changes in the
region that includes the IGF2/H19 domain of the
telomeric section (11p15.5) on chromosome 11.
Silver-Russell syndrome presents with intrauterine
and postnatal growth retardation, facial dysmorphism,
body asymmetry and nutritional problems in affected
patients. Beckwith-Wiedemann, Prader-Willi and
Angelman syndromes are also associated with
epigenetic changes [29].

Neurodegenerative diseases, including Alzheimer’s,
Parkinson’s, Amyotrophic Lateral Sclerosis, and
Huntington’s disease, are considered to be the second
leading cause of death by replacing cancer around
the world in 2050 [30]. It is not sufficient to explain
the pathophysiology of neurodegenerative diseases
with only genetic. In addition to genetic alterations,
epigenetic changes appear to be involved in their
pathogenesis. Although there are similarities among
these diseases in terms of proteopathies formed by
genetic and misfolded proteins, important epigenetic
changes such as decreased DNA methylation in
the temporal neocortex are also observed as in
Alzheimer’s [29-31]. Cytosine methylation and histone
modification continue from early brain development to
older age. Epigenetic changes in genes that initiate
neurodegeneration in the substantial region include;
hypomethylation,  histone  hypoacetylation and
accompanying misfolded protein accumulation [29,
30].

Immunological diseases

The mechanisms of rearrangement of antigen
receptors, allelic exclusion, and response to
pathogens, which are characteristics of immune cells,
are epigenetically controlled [32]. Internal and external
environmental factors, such as smoking, nutrition, viral
infection, and exposure to chemicals, contribute to the
development of autoimmune diseases by regulating
some genes through epigenetic mechanisms [33].
Various studies of systemic lupus erythematosus
(SLE) have shown increased expression of integrin
ITGAL, CD40LG, Perforin 1, CD70, IFN gamma
receptor 2, MMP14, Lipocalin 2, and rRNA (18S
and 28S) gene promoters by hypomethylation [34].
Hypomethylation and decrease in acetylation in
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synovial cells in rheumatoid arthritis (RA) cause
excessive expression of inflammatory cytokines in
synovial fluid. /L-6 promoter gene hypomethylation
in mononuclear cells in RA patients lead to the B
cell response and increased inflammation [34]. In
multiple sclerosis (MS), protein-arginine deaminase
type 2 (PAD2) promoter region is hypomethylated.
Overexpression of PAD2 induces myelin imbalance
and chronic inflammation [35].

Unlike SLE and RA in type 1 diabetes mellitus,
hypermethylation activity is increased due to the
changes in homocysteine metabolism. CTLA4,
TGF-, NF-kB, p38 mitogen-activated protein
kinase, toll-like receptors and IL-6 genes, which
are associated with autoimmune mechanism and
inflammation in lymphocytes, have been observed to
increase H3K9me2. It is also known that the H3K4 and
H3K9 maodification is associated with hyperglycemia-
associated gene expression [34]. Increased expression
of miR-21, miR-34a and miR-146a in pancreatic islets
increases the level of proinflammatory cytokines
leading to beta cell failure [36].

Asthma and allergic diseases are characterized by an
exaggerated immune reaction. Evidence about the
efficacy of epigenetic mechanisms in this reaction is
increasing. Various environmental factors such as air
pollution, cigarette smoke, diet during pregnancy and
vitamin D level also play a role in the development of
these diseases by affecting epigenetic mechanisms.
Atopy and asthma related genes (IFN-y, IL4, IL13,
IL17) and regulatory T cell related genes (FOXPS3,
Arginase, INOS) are sensitive to epigenetic regulation.
It has been observed that DNA demethylation in CpG
regions of the IFN-y gene induces IFN-y. MiR-145
is also important for the proinflammatory process in
patients with allergic respiratory tract [37].

Psychiatric diseases

In psychiatric disorders, DNA methylation and histone
modifications have been shown to be important for
neural and glial cell differentiation and gene regulation
during brain development. They are also involved in
the regulation of neuroplasticity, memory formation,
emotional response, and neurogenesis in adulthood
[38]. It is known that glucocorticoid hormone expression
increasesasaresultofthestimulationofthehypothalamus-
pituitary-adrenal gland (HPA) axis in response to stress
in patients with depression. Overstimulation of the
HPA axis is associated with glucocorticoid receptor
down-regulation. DNA methylation in the glucocorticoid
receptor gene was detected in postmortem studies.
Increased brain-derived neurotrophic factor methylation
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and increased H3K4me3 levels in synapsin genes in
the prefrontal cortex have also been detected [38, 39].
GABAergic dysfunction, related to the basic cognitive
symptoms, plays an important role in the pathogenesis
of schizophrenia. The expression of RELN and GAD1
genes (GABAergic genes) were shown to be decreased
by hypermethylation and H3K4me3 modification [38,
40].

Epigenetic Changes in
Neoplastic Diseases

Cancers of the gastrointestinal tract

In colorectal carcinogenesis, the silencing of tumor
suppressor genes (TSG) such as CDKN2A, MLH1
and APC by promoter methylation and activation
of protooncogenes such as HRAS and cMYC by
hypomethylation are the main epigenetic mechanisms
[41]. Colorectal cancers are divided into three groups
as chromosomal instable, microsatellite instable (MSI)
and CpG islet methylator phenotype (CIMP). The
most common mechanism in MSI tumors is the MLH1
gene promoter methylation [42]. CIMP tumors develop
as a result of inactivation by CpG islet methylation
in the TSG promoter. LncRNA also affects cancer-
related genes such as WNT, TGF-B, EGFR and
TP53 by different mechanisms. MiR-200, miR-143,
mirRNA-145, miRNA-34a and let7 family have been
reported as tumor suppressor miRNAs, while miR-21,
miR-31, miR-34b and miR-34c have been reported as
miRNAs with oncogenic effects [43].

DNA hypermethylation is also seen in EBV-
associated gastric cancers, which are also defined
as the CIMP phenotype in the stomach, and MSI
tumors. DNA methylation affects the pathogenesis
of gastric carcinoma through extrinsic (Helicobacter
Pylori, inflammation, smoking, diet, age and physical
activity) and intrinsic mechanisms. Helicobacter
pylori inflammation has been associated with hypo-
and hypermethylation of the gastric mucosa. EBV
causes hypermethylation due to its pathogenic effect.
Additionally, demethylating loss of TET1 is often
present in MSI tumors exhibiting the gastric CIMP
phenotype [44].

Many epigenetic mechanisms, including mIRNA
and DNA methylation, effect the esophageal
carcinogenesis. Thirty-eight miRNAs were reported
to be upregulated, while 74 were reported to be
downregulated in esophageal adenocarcinomas [45].
Many studies have shown that miR21 has an effect on
PTEN in esophageal squamous cell carcinomas and
Barret adenocarcinomas. CDX2 methylation has also
been reported to effect the carcinogenesis [46].
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Malignancies of the central nervous system

Among the central nervous system tumors,
glioblastomas and ependymomas constitute the group
of tumors whose epigenetic mechanisms are more
elucidated. An epigenetic classification was made
based on DNA methylation profiles in these two tumor
groups. According to this classification, higher DNA
methylation rates have been detected in tumors with
the CIMP phenotype [47]. Global DNA hypomethylation
and gene-specific  hypermethylation, generally
lead to genomic instability and silencing of TSGs
in gioblastoma [48]. Global DNA hypomethylation
occurs due to the decreased expression of DNMT3B
in glioblastomas and is thought to contribute to
tumorigenesis by silencing some genes. O6-methyl
guanine-DNA methyl transferase (MGMT), is the most
frequently suppressed gene in this way. Decreased
MGMT levels, have been associated with 1p/19q
codeletion, IDH and TP53 mutations, and is blamed
for shorter disease-free survival and resistance to
treatment [47, 49].

Tumor suppressor genes such as RB, CDKNZ2A,
PTEN, TP53 and genes involved in apoptosis such
as Ras association domain family 1A (RASSF1A) and
CASPS8 are the other hypermethylated genes [48].
In addition, increased levels of miR-21 and miR-26a
silence the TSGs, while decreased levels of miR-124,
miR-128 and miR-451 contribute to tumorigenesis by
stimulating proliferation and invasion ability [48].

Endocrine system malignancies

It is known that many genes related to regulation of
cell proliferation and differentiation contain epigenetic
changes in thyroid tumors, which are the most
studied tumors in terms of epigenetic mechanisms
among endocrine system tumors. Studies examining
methylation profiles have found differences in gene
methylation patterns in different thyroid carcinoma
groups [50].

It has been reported that the PTEN gene, which inhibit
the PI3K/Akt pathway, is frequently hypermethylated
in papillary thyroid cancers (PTC) and follicular thyroid
cancers (FTC). Coexistence of BRAF mutation in
PTCs with hypermethylation of TSGs such as tissue
suppressor of metalloproteinase enzyme (TIMP3)
and death-associated protein kinase (DAPK) has
been observed [50]. This association was found to
be associated with aggressive clinicopathological
parameters such as extrathyroidal spread, presence
of lymph node metastasis and advanced stage
[51]. Hypermethylation of the RASSF1A gene has
mostly been reported in FTCs and anaplastic thyroid



carcinomas (ATC), leading to uncontrolled cell
proliferation by stimulating the MAPK pathway, which
is an important pathway in thyroid carcinogenesis.
However, in studies examining the status of DNA
methylation in the whole genome, it has been reported
that global hypomethylation in gene promoters in
ATCs is a more common epigenetic change than
hypermethylation [52].

Non-coding RNAs also play a role in the tumorigenesis
in thyroid carcinomas. MiR-21, miR-146b and miR-
204 levels found to be associated with the degree
of differentiation in thyroid tumors. There are studies
reporting that increased miR-6 levels in PTCs are
associated with advanced stage and aggressive course
[51]. Decreased levels of miR-200 and miR-30 were
found in ATCs in relation to epithelial mesenchymal
transition and increased invasiveness [53].

Melanoma

It has been shown that a large group of genes are
methylated in melanomas [54]. Among the TSGs that
are reported to be hypermethylated most frequently
in the process of melanoma development and
progression are retinoic acid receptor-beta? (RAR-
beta 2), RASSF1A, CDKN2A, PTEN genes [55]. The
transformation of 5 methyl cytosine to 5-hmc by TET
enzymes (basic DNA demethylation mechanism) is
an important epigenetic process affecting melanoma
progression. Decreased levels of TET enzymes are
also a more common finding in melanomas than in
benign nevi [56]. Histone hypoacetylation is another
epigenetic mechanism that leads to suppression of
the TSGs in melanomas. Levels of EZH2 protein, a
subunit of histone modifying enzymes, increase in the
melanocytic nevus-melanoma spectrum [56]. In recent
studies, it has been shown that increased levels of miR-
221 and miR-137 are responsible for stimulation of cell
proliferation, while miR-204 and let-7a are responsible
for cell migration and invasion in melanomas [57].

Lung cancer

Epigenetic changes are responsible for silencing of
TSGs and activation of oncogenes in lung cancer
[58]. Smoking causes DNA methylation changes.
Hypermethylation is observed in CpG islands,
which constitute approximately 75-80% of the
promoter regions of the genes in lung cancers.
MLH1 hypermethylation, most commonly defined
in colorectal cancers, has also been identified in
non-small cell lung cancer. DAPK1 and CDKN2A
promoter hypermethylation are common changes
in lung carcinomas. Hypermethylation has been
identified in more than 700 genes in lung cancers.
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Among these; APC, PTEN, RASSF1A, MGMT,
SHOX2, SEPT9, RARB2 and E-cadherin are the
most frequently hypermethylated genes [19]. Histone
modifications have been found more frequently in the
EGFR, KRAS, NRAS, MYC, ERBB2 and MET genes
in lung cancer [59]. Studies have shown that a large
number of mMIRNAs play a role in the development and
progression of lung cancer. MiR-21, one of the most
well-regulated miRNAs, inactivates oncogenes such
as RAS and MYC. On the other hand, miR-34 plays a
role in gene expression by creating tumor suppressing
effect through p53. In addition, miR-21, miR-183, miR-
126 and miR-155 were found to be associated with
poorer prognosis in lung cancers [60]. Metastasis-
associated lung carcinoma transcript 1 (MALAT1)
IncRNA was found to be upregulated in lung cancers.
It has been reported that TINCR IncRNA is down-
regulated in lung adenocarcinoma and squamous cell
carcinoma (SCC) when compared to normal tissues,
while SNHG1 is upregulated in SCCs. The absence of
SNHGL1 has been found to inhibit tumor invasion and
metastasis [61].

Head and neck cancers

The best defined epigenetic changes in head and neck
SCCs is DNA methylation. Promoter hypermethylation
has been detected in many genes in these tumors,
and the most known ones are the genes that affect the
APC, MGMT, DAPK1, CDKN2A, RASSF1, EDNRB,
Cadherin family and the WNT signaling pathway.
In these genes, methylation contributes to tumor
development by causing loss of expression [19, 62].
Athough histone modifications are rare in head and
neck cancers, H3K4, H3K9 and H3K27 methylation
has been reported in oral SCCs [63]. Numerous
miRNAs with increased or decreased expressions in
tumors of different localization in the head and neck
region have been reported [64].

Breast cancer and gynecological malighancies

A relatively small number of genes are frequently
hypomethylated in breasttumors. In contrast, more than
100 genes have been shown to be hypermethylated
in the CpG promoter region, and they play critical
roles in apoptosis, cell cycle regulation, angiogenesis,
invasion, metastasis, and hormonal signaling [65].
CCND2 and CDKNZ2A, which act as cell cycle
regulators, have been found to be widely methylated.
APC, TWIST and HOXA5, which play a key role in
the apoptosis, are silenced by DNA hypermethylation.
Estrogen receptor alpha and progesterone receptor
(PgR) are also frequently methylated. In addition to
protein-encoding genes, it has been shown that tumor

279



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

suppressor miRNAs can also be silenced by DNA
methylation in breast cancer cells [27]. It has also been
shown that histone modification by demethylases play
a role in the development of breast cancer through
the Wntl/Beta-catenin pathway [66]. The reduction
of H3K9 trimethyl demethylase JMJD2B (component
of the H3K4-specific methyltransferase) inhibits
tumor growth by preventing estrogen-induced G1/S
transmission [67].

MiRNAs are generally down-regulated in breast
cancer. Depletion of the let-7 miRNA family in breast
cancer leads to increased tumor development.
MiRNAs, which are associated with high proliferative
activity index (let-7c and let-7d), PgR status (let-7c),
and positive lymph node status (let-7f-1, let-7a-3
and let-7a-2) have been defined [68]. In addition,
miR-15/16 has been shown to be downregulated
in breast cancer, leading to abnormal expression of
BCL?2 [69]. However, amplification of some miRNAs,
such as increased invasiveness and lung metastasis
associated miR-21 overexpression, have also been
identified in breast cancer [27].

Epigenetic changes such as hypermethylation of
specific gene promoters have also been described
in ovarian and endometrial cancers, which are the
most common gynecological malignancies. Promoter
hypermethylation of TSGs, such as BRCA1 and
RASSF1A is more frequent in ovarian cancers
than they are in non-neoplastic tissues, causing
genomic instability by inhibiting BRCA1 function. In
addition, chromatin regulating proteins also cause
epigenetic changes in ovarian cancers [70]. Promoter
hypermethylation is the most common epigenetic
mechanism in endometrioid endometrial cancers.
Epigenetic changes in TSGs cause microsatellite
instability in 20-35% of endometrioid cancers,
leading to alterations in the DNA repair, apoptosis,
transcriptional regulation and signal transduction
associated genes. The silencing of TSGs usually occur
via MLH1 promoter hypermethylation in endometrioid
cancers. Epigenetic changes are less significant in
non-endometrioid endometrial cancers [71].

Prostate cancer and malignancies
of the urinary system

DNA hypomethylation, which can lead to structural
and functional changes in the genome, has been
observed in prostate cancer cells. Gene-specific
hypomethylation has a role in invasion, metastasis
and cell cycle control in prostate cancer. DNA
hypermethylation is the most common and well-known
epigenetic change in prostate cancer as well as in other
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cancers. Hypermethylated genes play critical roles in
various biological processes, including DNA damage
repair, signal transduction, adhesion, hormonal
transmission, apoptosis, invasion, metastasis, and cell
cycle control [27]. Changes in histone modifications
have been shown to play an important role during
prostate carcinogenesis by facilitating the activation
of genes that enable cell growth and survival, and by
silencing TSGs. Prostate cancer cells are enriched
with H3K4me3, which is associated with the activation
of genes such as BCL2 [72].

A large number of oncogenic miRNAs, such as miR-
15a/16, miR-21, miR-125b, miR-32, miR-26a, miR-
196a, miR-181a, miR-25, miR-92/-93, miR-221/-222,
miR-488 and let-7i were found to be upregulated in
prostate cancer. On the other hand, various tumor
suppressor miRNAs, such as miR-101, miR-126, miR
-205, miR-31, miR-146a, miR-330, miR-34 set, miR-
218, miR-128, miR-203, and miR-200 family were
found to be abnormally regulated and silenced [73,
74]. Additionally, miR-34 activation reduce the effect
of proteins such as CDK4, CDKS6, cyclin D1, cyclin E2,
E2F3, BCL2 to increase cell cycle arrest and apoptosis
[27].

Mechanisms of epigenetic changes have also been
investigated in urinary tract malignancies such as
kidney and bladder cancers. In clear cell renal cell
carcinomas, it has been shown that abnormal DNA
methylation can cause transcriptional defects in
related genes, leading to some gene expression
errors and cell differentiation errors. It has also been
demonstrated that TSGs and DNA repair genes are
silenced by hypermethylation [75]. In bladder cancers,
the abnormal promoter methylation level was found
to correlate with the clinicopathological profile, and
hypermethylation in four genes (RASSF1A, CDH1,
CDH13 and APC) was found to be associated with
more aggressive features [76].

Detection of the Epigenetic Changes

Epigenetic changes, caused by DNA methylation, can
be detected by molecular pathologic methods such
as polymerase chain reaction (PCR), next generation
sequencing (NGS) and DNA microarray analysis.
Selection of a specific method to detect the methylated
CpG sequences depends on the objectives of the
study. Bisulfite conversion - followed by sequencing
or microarray analysis can be employed to uncover
newly methylated sites. Bisulfite conversion - followed
by gPCR / PCR and sequencing can be used to
detect the extent of known methylated genes.
Bisulfite conversion changes unmethylated cytosines



to uracil during library preparation process of NGS.
Converted bases are identified (after PCR) as thymine
in the sequencing data, and read counts are used to
determine the % methylated cytosines [77, 78].

Conclusion

The mechanisms of epigenetic change, including
recently identified m6A RNA methylation are believed
to be diagnostic biomarkers and potential therapeutic
targets for several nonneoplastic and neoplastic
diseases. Therefore, they should be investigated in a
wide variety of diseases to understand how they affect
the development and progression of these diseases.
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