Cilt/Vol:4 Sayi/Issue:2 Agustos/August 2023

saglikll Yarnnlar igin Bilimin izindeyiz

e-ISSN: 2757-5241

® FORBES s
= JOURNAL OF MEDICINE



Kurucu, imtiyaz Sahibi ve Bas Editér /
Founder, Franchise Owner and Editor in Chief

Prof. Dr. Mehmet Yekta Oncel
Buca Seyfi Demirsoy Egitim ve
Arastirma Hastanesi / Cocuk Saghgi ve
Hastaliklar1 - Neonatoloji - Bashekim
E-mail: dryekta@gmail.com

ORCID ID: 0000-0003-0760-0773

Editorler/Editors

Prof. Dr. Berna Dirim Mete

Izmir Demokrasi Universitesi Tip Faktiltesi / Radyoloji
E-mail: berna.dirim@idu.edu.tr

ORCID ID: 0000-0002-2380-4197

Prof. Dr. Banu isbilen Basok

Saglik Bilimleri Universitesi, izmir Tip Fakdiltesi / Tibbi
Biyokimya

E-mail: banu.basok@saglik.gov.tr

ORCID ID: 0000-0002-1483-997X

Dog Dr. Hakan Giilmez (Yaz1 l§lerl Midiirii)

[zmir Demokrasi Universitesi Tip Fakdiltesi / Aile Hekimligi

E-mail: hakan.gulmez@idu.edu.tr
ORCID ID: 0000—0001—5467—3743

Dog. Dr. Halil Giirsoy Pala

Tepecik Egitim ve Arastirma Hastanesi / Kadin Hastaliklari

ve Dogum - Perinatoloji
E-mail: halilgursoy.pala@saglik.gov.tr
ORCID ID: 0000-0003-1569-4474

Yonetim Yeri / Administrative Office

Izmir Buca Seyfi Demirsoy EAH,
Bashekimlik, Buca/izmir

Tel: +90 (232) 452 52 52 /4156
E-mail: forbestipdergisi@gmail.com

Yayin Turii: Yaygin Sureli

Yayinevi / Publisher

GALENOS YAYINEVI

Molla Girani Mah. Kagamak Sk. No: 21/1

34093 Findikzade, Fatih, istanbul, Tarkiye

Tel: +90 (212) 621 99 25

E-mail: info@galenos.com.tr/yayin@galenos.com.tr
Web: www.galenos.com.tr

Yayina Sertifika No: 14521

Yayinlanma Tarihi/Online Publication Date:
Temmuz 2023/July 2023

Yilda ti¢ kez yayimlanan siireli yayindir. / International
periodical journal published three times in a year.

e-ISSN: 2757-5241

FORBES

TIP DERGISI - JOURNAL OF MEDICINE

Agustos / August 2023
Cilt / Volume: 4
Say1 / Issue: 2

Forbes Tip Dergisi, izmir Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi’'nin
yayin organidir.

Dergi dort ayda bir yilda 3 sayi (Nisan, A%(ustos Aralik) olarak yayimlanan
acik erisim, tcretsiz ve hakemli bir dergidir.

Forbes Tip Dergisi, Ulakbim TR Dizin, EBSCO, Tiirk Medline, J-Gate,
Tarkiye Atif Dizini, Gale ve DOAJ tarafindan indekslenmektedir.
Yayin politikalari ve yazim rehberine www.forbestip.org
adreslerinden ulasilabilir.

Forbes Journal of Medicine is the publication of izmir Buca Seyfi Demirsoy
Training and Research Hospital.

It is published three times a year (April, August, December) FIM is an open
access, free and peer-reviewed Journal

Forbes Journal of Medicine is indexed in Ulakbim TR Dizin, Turkey Citation
Index, EBSCO, Tuirk Medline, J-Gate, Gale and DOAI.

You can reach publication policies and writing guide from
www.forbestip.org

A-| I



Editér Yardimcilar: / Editorial Assistants

Prof. Dr. Umut Varol

[zmir Demokrasi Universitesi Tip Fakdiltesi / I
Hastaliklari - Tibbi Onkoloji

E-mail: varolumut@yahoo.com

ORCID ID: 0000-0002-4669-2052

Doc. Dr. Atilla Ersen

Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi /
Cocuk Saglgi ve Hastaliklari - Cocuk Néroloji
E-mail: atillaersen@hotmail.com

ORCID ID: 0000-0002-2404-170X

Dr. Ogr. Ulyesi Esra Dugral

Dokuz Eyliil Universitesi Tip Fakiiltesi / Gégtis
Hastaliklari - Fizyoloji

E-mail: esra.dugral@deu.edu.tr

ORCID ID: 0000-0001-9783-7752

Dil Editérleri / Language Editors

Doc. Dr. Ahu Pakdemirli

Saglik Bilimleri Universitesi,
Gtilhane Tip Fakdiltesi / Fizyoloji
E-mail: ahu@pakdemirli.com
ORCID ID: 0000-0001-9224-3007

Dr. Giirkan Kazanci

Umit Ozkan

Biyoistatistik Damismani / Biostatistics Consultant

Prof. Dr. Ferhan Elmah

[zmir Katip Celebi Universitesi
Tip Fakdltesi / Biyoistatistik
E-mail: elmaliferhan@yahoo.com
ORCID ID: 0000-0002-1967-18l1

Yayin Sekreteri / Publication Secretary

Giil Aslan

Buca Seyfi Demirsoy Egitim ve Arastirma
Hastanesi / Egitim Birimi

E-mail: gul.aslan2@saglik.gov.tr

_________ W\l

Danisma Kurulu

Uzm. Dr. Hiiseyin Acar

izmir Katip Celebi Universitesi
Atatirk Egitim ve Arastirma
Hastanesi / Acil Tip

Doc. Dr. Arsal Acarbas

Buca Seyfi Demirsoy Egitim ve
Arastirma Hastanesi / Beyin ve Sinir
Cerrahisi

Uzm. Dr. Duygu Adiyaman
Universitatsklinikum Ulm Klinik fir
Frauenheilkunde und Geburtshilfe
Prénatale Medizin / Kadin
Hastaliklar1 ve Dogum / Perinanoloji

Prof. Dr. Servet Akar

Izmir Katip Celebi Univesitesi
Tip Faktiltesi / I¢ Hastaliklari -
Romatoloji

Prof. Dr. Murat Aksun

Izmir Katip Celebi Universitesi
Tip Fakitiltesi / Anesteziyoloji ve
Reanimasyon

Doc. Dr. Saliha Aksun
izmir Katip Celebi Universitesi Tip
Faktiltesi / Tibbi Biyokimya

Uzm. Dr. Giilsah Sehitoglu
Alpagut

Buca Seyfi Demirsoy Egitim ve
Arastirma Hastanesi / Acil Tip
Prof. Dr. Karel Allegaert

Katholieke Universitesi / Kalkinma
ve Yenileme / Leuven, Belcika
Erasmus Tip Merkezi / Klinik
Eczacilik / Rotterdam, Hollanda

Prof. Dr. Ayse Berna Anil

Izmir Katip Celebi Universitesi Tip
Fakultesi / Cocuk Yogun Bakim
Prof. Dr. Murat Anil

Izmir Demokrasi Universitesi Tip
Faktiltesi / Cocuk Acil

Doc. Dr. Ali Taner Anuk

Izmir Buca Seyfi Demirsoy Egitim ve
Arastirma Hastanesi / Kadin Saghgi
ve Hastaliklar1 / Perinatoloji

Dog. Dr. Melda Apaydin

Izmir Katip Celebi Universitesi
Atattrk Egitim ve Arastirma
Hastanesi / Radyoloji

Uzm. Dr. Cenk Sinan Atalay
Alsancak Devlet Hastanesi / Kalp
Damar Cerrahisi

Dogc. Dr. Yeliz Cagan Appak
[zmir Katip Celebi Universitesi Tip
Faktiltesi / Cocuk Gastroenteroloji
Prof. Dr. Arzu Latife Aral

[zmir Demokrasi Universitesi Tip
Faktiltesi / Immiinoloji

Dr. Ogr. Uyesi Sercan Aydin

[zmir Demokrasi Universitesi Tip
Fakiltesi / Gégts Cerrahisi

Dog. Dr. Pinar Ayvat

[zmir Demokrasi Universitesi.
Tip Faktiltesi / Anesteziyoloji ve
Reanimasyon

Prof. Dr. Masallah Baran
Izmir Katip Celebi Universitesi Tip
Faktiltesi / Cocuk Gastroenteroloji

Prof. Dr. Hiiseyin Sener Barut

Buca Egitim ve Arastirma Hastanesi
/ Enfeksiyon Hastaliklari

Dr. Ogr. Uyesi Aysel Baser
[zmir Demokrasi Universitesi Tip
Fakultesi / Tip Egitimi

Prof. Dr. Erem Kaan Basok

Izmir Ekonomi Universitesi Tip
Faktiltesi / Uroloji

Doc. Dr. Tevfik Berk Bildaci
Buca Seyfi Demirsoy Egitim ve
Arastirma Hastanesi / Kadin
Hastaliklar1 ve Dogum

Doc. Dr. Ozlem Bilgic

Buca Seyfi Demirsoy Egitim ve
Arastirma Hastanesi / Dermatoloji
Dog. Dr. Merve Giirsoy Bulut
Izmir Katip Celebi Universitesi Tip
Fakdiltesi / Radyoloji

Doc. Dr. Basak Biiyiik

[zmir Demokrasi Universitesi Tip
Fakdiltesi / Histoloji-Embriyoloji

Uzm. Dr. Nagehan Can
Buca Seyfi Demirsoy Egitim
ve Arastirma Hastanesi / Goz
Hastaliklar

Doc. Dr. Hafize Oztiirk Can

Ege Universitesi Saglik Bilimleri
Fakultesi / Ebelik Béltimii

Prof. Dr. Fuat Emre Canpolat

Ankara Sehir Hastanesi /
Neonatoloji

Dr. Ogr. Uyesi Hakan Cici

[zmir Demokrasi Universitesi Tip
Fakiiltesi / Ortopedi ve Travmatoloji

Prof. Dr. Deniz Cankaya

Saglik Bilimleri Universitesi,
Gulhane Egitim ve Arastirma ve
Hastanesi / Ortopedi ve Travmatoloji

Prof. Dr. Goniil Cath

Istanbul Liv Hospital / Cocuk
Endokrinoloji

Dr. Ogr. Uyesi Atilla Cilengir
I[zmir Demokrasi Universitesi Tip
Fakaultesi / Radyoloji

Dr. Ogr. Uyesi Burcu Acar Cinleti

[zmir Demokrasi Universitesi Tip
Fakultesi / Yogun Bakim



=
=
o
-]
2
S
=
21
-
S
)

Danisma Kurulu

Doc. Dr. Mehmet Nevzat Cizmeci

Toronto Universitesi Cocuk Hastanesi, Kanada /
Neonatoloji

Dr. Ogr. Uyesi istemihan Coban

[zmir Demokrasi Universitesi Tip Fakiiltesi /
Anatomi

Prof. Dr. Belde Kasap Demir

[zmir Kétip Celebi Universitesi Tip Fakultesi /
Cocuk Nefroloji - Cocuk Romatoloji

Prof. Dr. Can Duman

[zmir Demokrasi Universitesi Tip Fakiiltesi / Tibbi
Biyokimya

Prof. Dr. Bumin Nuri Diindar

[zmir Katip Celebi Universitesi Tip Fakiiltesi /
Cocuk Endokrinoloji

Prof. Dr. Nihal Olgac Diindar

[zmir Katip Celebi Universitesi Tip Fakiiltesi /
Cocuk Néroloji

Uzm. Dr. Yasemin Ece

[zmir Buca Seyfi Demirsoy Egitim ve Arastirma
Hastanesi / Acil Tip

Uzm. Dr. Rahmi Gékhan Ekin
Foca Devlet Hastanesi / Uroloji

Prof. Dr. Umut Elboga
Gaziantep Universitesi Tip Fakiiltesi / Niikleer Tip

Doc. Dr. Yasser Elsayed
Kanada Manitoba Universitesi / Neonatoloji

Dog. Dr. Mustafa Emiroglu

Tepecik Egitim ve Arastirma Hastanesi / Genel
Cerrahi

Prof. Dr. Omer Erdeve
Ankara Universitesi Tip Faktiltesi / Neonatoloji

Prof. Dr. Kivang Ergen

[zmir Demokrasi Universitesi Tip Fakiiltesi /
Biyofizik

Doc. Dr. Selcuk Erkiling

[zmir Demokrasi Universitesi Tip Fakiiltesi / Kadin
Hastaliklar1 ve Dogum / Jinekolojik Onkoloji

Doc. Dr. Aliihsan Gemici
Buca Seyfi Demirsoy Egitim ve Arastirma
Hastanesi / Hematoloji

Prof. Dr. Pinar Gencpinar
[zmir Katip Celebi Universitesi Tip Fakiiltesi /
Cocuk Néroloji

Dr. Ogr. Uyesi Onay Gercik
[zmir Demokrasi Universitesi Tip Fakiiltesi /
Romatoloji

Doc. Dr. Gamze Goékalp

[zmir Katip Celebi Universitesi Tip Fakiiltesi /
Cocuk Acil

Uzm. Dr. Kemal Gokcek

Buca Seyfi Demirsoy Egitim ve Arastirma
Hastanesi / Acil Tip

Doc. Dr. Salih Gézmen

[zmir Katip Celebi Universitesi Tip Fakiiltesi /
Cocuk Hematoloji

Doc. Dr. Serhat Giir

Tinaztepe Universitesi Tip Fakdiltesi / Genel
Cerrahi

Uzm. Dr. Erkan Giivencg
Saghk Bakanhgi / Acil Tip

Doc. Dr. Fatma Ash Hapa

[zmir Demokrasi Universitesi Tip Fakiiltesi /
Dermatoloji

Dr. Ogr. Ulyesi Abdullah inal

fzmir Demokrasi Universitesi Tip Fakiiltesi / Genel
Cerrahi

Prof. Dr. Muhammet Ali Kanik

[zmir Katip Celebi Universitesi Tip Fakiiltesi /
Cocuk Saglig ve Hastaliklari

Prof. Dr. Cem Karadeniz

[zmir Katip Celebi Universitesi Tip Faktiltesi /
Cocuk Kardiyoloji

Doc. Dr. Eda Karadag Oncel

Tepecik Egitim ve Arastirma Hastanesi / Cocuk
Enfeksiyon Hastaliklari

Dr. Ogr. Uyesi Miige Karakayal:

[zmir Demokrasi Universitesi Tip Fakiiltesi /
Mikrobiyoloji

Doc. Dr. Rezan Karaali

[zmir Demokrasi Universitesi Tip Fakiiltesi / Acil
Tip

Doc. Dr. Omer Karti

[zmir Demokrasi Universitesi Tip Fakiiltesi / Goz
Hastaliklari

Prof. Dr. Derya Ozer Kaya

[zmir Katip Celebi Universitesi Saglik Bilimleri
Faktiltesi / Fizyoterapi

Prof. Dr. Semra Ulusoy Kaymak

Saglik Bakanhgi Saghk Hizmetleri Genel
Mudiirligt / Ruh Sagligr ve Hastaliklari

Dr. Selahattin Keskindemirci

Buca Seyfi Demirsoy Egitim ve Arastirma
Hastanesi

Prof. Dr. Konstantin Kenigsberg
MRI-Center OrthoClinic / Radyoloji, Belarus

Dr. Ogr. Ulyesi Osman Hasan Tahsin Kilic
[zmir Demokrasi Universitesi Tip Fakiiltesi / Ruh
Sagligr ve Hastaliklari

Prof. Dr. ipek Deveci Kocakog

Dokuz Eyliil Universitesi / Ekonometri Béliimii
Yéneylem Anabilim Dali

Doc. Dr. Melis Kése

[zmir Katip Celebi Universitesi Tip Fakiiltesi /
Cocuk Metabolizma Hastaliklari

Doc. Dr. Esra Meltem Koc

[zmir Katip Celebi Universitesi Tip Fakdiltesi / Aile
Hekimligi

Prof. Dr. Emel Ebru Pala

Saglik Bilimleri Universitesi / Tepecik Egitim ve
Arastirma Hastanesi / Tibbi Patoloji

A-111



WS\

=
=
B
=
Z
S
=
24
c
S
-

Danisma Kurulu

Prof. Dr. Baris Onder Pamuk

Izmir Katip Celebi Universitesi Tip Fakiiltesi /
Hastaliklar1 - Endokrinoloji

Doc. Dr. Salih Polat

[zmir Buca Seyfi Demirsoy Egitim ve Arastirma
Hastanesi / Uroloji

Dr. Ogr. Uyesi Pelin Kiyat Ozalp

Izmir Demokrasi Universitesi Tip Fakultesi / Goz
Hastaliklar

Prof. Dr. Ramazan Ozdemir

Inénii Universitesi Tip Fakiiltesi / Cocuk Saghgi
ve Hastaliklari / Neonatoloji

Prof. Dr. Esra Arun Ozer

Tinaztepe Universitesi Tip Fakiiltesi / Cocuk
Saghg ve Hastaliklar - Neonatoloji

Hm. Merdiye Oztiirk

Tepecik Egitim ve Arastirma Hastanesi / Saglik
Bakim Hizmetleri

Doc. Dr. Orkun Sarioglu

Dokuz Eyliil Universitesi Tip Fakiiltesi / Radyoloji

Dr. Ogr. Uyesi Nurbanu Sezak
Izmir Demokrasi Universitesi Tip Fakiiltesi /
Enfeksiyon Hastaliklari

Doc. Dr. Zeynep Sofuoglu

izmir Demokrasi Universitesi Tip Fakiiltesi / Halk
Saghgi

Prof. Dr. Burak Cem Soner

[zmir Demokrasi Universitesi Tip Fakiiltesi / Tibbi
Farmakoloji

Prof. Dr. Hanifi Soylu

Selcuk Universitesi Tip Fakiiltesi / Cocuk Saglig
ve Hastaliklari / Neonatoloji, Tibbi Farmakoloji
Dog. Dr. Melih Kaan S6zmen

Izmir Katip Celebi Universitesi Tip Fakiiltesi / Halk
Saghgi

Dr. Ogr. Uyesi Suzan Sahin

Izmir Demokrasi Universitesi Tip Fakiiltesi /
Cocuk Sagligi ve Hastalilar1 -~ Neonatoloji

Prof. Dr. Nimet Senoglu

Izmir Bakircay Universitesi Tip Fakdiltesi / Yogun
Bakim

Prof. Dr. Mehmet Senoglu

Tepecik Egitim ve Arastirma Hastanesi /
Nérosirtirji

Dr. Ogr. Uyesi Ayse Simsek
[zmir Demokrasi Universitesi Tip Fakiiltesi /
Cocuk Kardiyoloji

Prof. Dr. Zeynep Giilden Sonmez Tamer

izmir Demokrasi Universitesi Tip Fakiiltesi / Tibbi
Mikrobiyoloji

Dr. Ogr. Uyesi Uimmii Tas

Izmir Demokrasi Universitesi Tip Fakiiltesi /
Kardiyoloji

Prof. Dr. Betiil Taspinar

[zmir Demokrasi Universitesi Saglik Bilimleri
Fakiiltesi / Fizyoterapi ve Rehabilitasyon

Prof. Dr. Ferruh Taspinar

Izmir Demokrasi Universitesi Saglik Bilimleri
Fakultesi / Fizyoterapi ve Rehabilitasyon

Dr. ibrahim Tuglu
Izmir il Saghk Mudiirlaga Acil Saghk Hizmetleri

Prof. Dr. Tuba Tuncel

Izmir Katip Celebi Universitesi Tip Fakiltesi /
Cocuk Alerji ve Immiinoloji

Doc. Dr. Turgay Turan

Izmir Demokrasi Universitesi Tip Fakuiltesi /
Uroloji Klinigi

Prof. Dr. Murat Ulukus

Ege Universitesi Tip Fakiiltesi / Kadin Hastaliklari
ve Dogum

Prof. Dr. Ayse Giilden Diniz Unlii

[zmir Demokrasi Universitesi Tip Fakiiltesi / Tibbi
Patoloji

Prof. Dr. ilhan Yaylim

Istanbul Universitesi Aziz Sancar Deneysel Tip
Arastirma Enstittisti / Molekiler Tip

Prof. Dr. Sadik Yurttutan

Kahramanmaras Stitcii Imam Universitesi / Cocuk
Sagligi ve Hastaliklar - Neonatoloji

Prof. Sefik Kaan Yiicel, MD

izmir Demokrasi Universitesi Tip Fakiiltesi /
Anatomi

Doc. Dr. Natalia Zarbailov, MsPHM, PhD

Devlet Tip ve Eczacilik Universitesi / Aile
Hekimligi, Moldova



T
P
S
e

a'a
>
P
®

OQ
>

=

<

Advisory Board

Hiiseyin Acar, MD
Izmir Katip Celebi University Atatiirk Training and
Research Hospital / Emergency Medicine

Assoc. Prof. Arsal Acarbas, MD

Buca Seyfi Demirsoy Training and Research
Hospital / Brain and Nerve Surgery

Duygu Adiyaman, MD

Universitétsklinikum Ulm Klinik fiir
Frauenheilkunde und Geburtshilfe Prinatale
Medizin / Obstetrics and Gynecology /
Perinanology

Prof. Servet Akar, MD

Izmir Katip Celebi University Faculty of Medicine /
Internal Disease Rheumatology

Prof. Murat Aksun, MD

izmir Katip Celebi University Faculty of Medicine /
Anesthesiology and Reanimation

Assoc. Prof. Saliha Aksun, MD

Izmir Katip Celebi University Faculty of Medicine /
Medical Biochemistry

Giilsah Sehitoglu Alpagut, MD
Buca Seyfi Demirsoy Training and Research
Hospital/ Emergency Medicine

Prof. Karel Allegaert, MD

Katholieke Universiteit / Development and
Regeneration / Leuven, Belcika

Erasmus Medical Center / Clinical Pharmacy /
Rotterdam, Hollanda

Prof. Ayse Berna Amil, MD

Izmir Katip Celebi University Faculty of Medicine /
Pediatric Intensive Care

Prof. Murat Amil, MD

[zmir Democracy University Faculty of Medicine /
Pediatric Emergency

Assoc. Prof. Ali Taner Anuk, MD

[zmir Buca Seyfi Demirsoy Training and

Research Hospital / Obstetrics and Gynecology /
Perinatology

Assoc. Prof. Melda Apaydin, MD

[zmir Katip Celebi University Training and
Research Hospital / Radiology

Cenk Sinan Atalay, MD

Alsancak State Hospital / Cardiovascular Surgery

Assoc. Prof. Yeliz Cagan Appak, MD

Izmir Katip Celebi University Faculty of Medicine /
Pediatric Gastroenterology

Prof. Arzu Latife Aral, MD

[zmir Democracy University Faculty of Medicine /
Immunology

Asst. Prof. Sercan Aydin, MD

Izmir Democracy University Faculty of Medicine /
Thoracic Surgery

Assoc. Prof. Pinar Ayvat, MD

Izmir Democracy University Faculty of Medicine /
Anesthesiology and Reanimation

Prof. Masallah Baran, MD

Izmir Katip Celebi University Faculty of Medicine /
Pediatric Gastroenterology

Prof. Hiiseyin Sener Barut, MD

Buca Training and Research Hospital / Infectious
Diseases

Asst. Prof. Aysel Baser, MD

[zmir Democracy University Faculty of Medicine /
Medical Education

Prof. Erem Kaan Basok, MD

izmir University of Economics Faculty of Medicine
/ Urology

Assoc. Prof. Tevfik Berk Bildaci, MD

Buca Seyfi Demirsoy Training and Research
Hospital / Obstetrics and Gynecology

Assoc. Prof. Ozlem Bilgic, MD
Buca Seyfi Demirsoy Training and Research
Hospital / Dermatology

Assoc. Prof. Merve Giirsoy Bulut, MD

izmir Katip Celebi University Faculty of Medicine
/ Radiology

Assoc. Prof. Basak Biiyiik, MD

izmir Democracy University Faculty of Medicine /
Histology-Embryology

Nagehan Can, MD

Buca Seyfi Demirsoy Training and Research
Hospital / Ophthalmology

Assoc. Prof. Hafize Oztiirk Can, PhD

Ege University Faculty of Health Sciences /
Department of Midwifery

Prof. Fuat Emre Canpolat, MD
Ankara City Hospital / Neonatology

Asst. Prof. ﬁyesi Hakan Cici, MD

izmir Democracy University Faculty of Medicine /
Orthopedics and Traumatology

Prof. Deniz Cankaya, MD

inénii University Faculty of Medicine / Child
Health and Diseases / Neonatology

Prof. Géniil Catli, MD
Istanbul Liv Hospital / Pediatric Endocrinology

Asst. Prof. Atilla Cilengir, MD

[zmir Democracy University Faculty of Medicine /
Radiology

Asst. Prof. Burcu Acar Cinleti, MD

[zmir Democracy University Faculty of Medicine /
Intensive Care

Assoc. Prof. Mehmet Nevzat Cizmeci, MD

The Hospital for Sick Children, University of
Toronto, Canada / Neonatology

Asst. Prof. istemihan Coban, MD

[zmir Democracy University Faculty of Medicine /
Anatomy

Prof. Belde Kasap Demir, MD

Izmir Katip Celebi University Faculty of Medicine /
Pediatric Nephrology - Pediatric Rheumatology
Prof. Can Duman, MD

izmir Democracy University Faculty of Medicine /
Medical Biochemistry

A-V I



______ V|

T
g
S
e

a'a
>
e
e

OQ
>

T

<

Advisory Board

Prof. Bumin Nuri Diindar, MD

Izmir Katip Celebi University Faculty of Medicine
/ Pediatric Endocrinology

Prof. Nihal Olgac Diindar, MD

Izmir Katip Celebi University Faculty of Medicine
/ Pediatric Neurology

Yasemin Ece, MD

Izmir Buca Seyfi Demirsoy Training and Research
Hospital / Emergency Medicine

Rahmi Gékhan Ekin, MD
Foca State Hospital / Urology

Prof. Umut Elboga

Gaziantep University Faculty of Medicine /
Nuclear Medicine

Assoc. Prof. Yasser Elsayed MD,

University of Manitoba / Neonatology, Winnipeg,
Canada

Assoc. Prof. Mustafa Emiroglu, MD

Tepecik Training and Research Hospital / General
Surgery

Prof. Omer Erdeve, MD

Ankara University Faculty of Medicine /
Pediatrics - Neonatology

Prof. Kivanc Ergen, MD

Izmir Democracy University Faculty of Medicine
/ Biophysics

Assoc. Prof. Selcuk Erkiling, MD

Izmir Democracy University Faculty of Medicine
/ Obstetrics and Gynecology / Gynecological
Oncology

Assoc. Prof. Alithsan Gemici, MD

Buca Seyfi Demirsoy Training and Research
Hospital / Hematology

Prof. Pinar Gencpinar, MD

Izmir Kétip Celebi University Faculty of Medicine
/ Pediatric Neurology

Asst. Prof. 6nay Gerg¢ik, MD

Izmir Democracy University Faculty of Medicine /
Rheumatology

Assoc. Prof. Gamze Gokalp, MD

Izmir Katip Celebi University Faculty of Medicine
/ Pediatric Emergency

Kemal GOKCEK, MD

Buca Seyfi Demirsoy Training and Research
Hospital / Emergency Medicine

Assoc. Prof. Salih G6zmen, MD

Izmir Kétip Celebi University Faculty of Medicine
/ Pediatric Hematology

Assoc. Prof. Serhat Giir, MD

Tinaztepe University Faculty of Medicine /
General Surgery

Erkan Giiveng, MD

Ministry of Health / Emergency Medicine

Assoc. Prof. Fatma Ash Hapa, MD

izmir Democracy University Faculty of Medicine /
Dermatology

Asst. Prof. Abdullah inal, MD
[zmir Democracy University Faculty of Medicine /
General Surgery

Prof. Muhammet Ali Kanik, MD

Izmir Katip Celebi University Faculty of Medicine
/ Pediatrics

Prof. Cem Karadeniz, MD
Izmir Katip Celebi University Faculty of Medicine
/ Pediatric Cardiology

Assoc. Prof. Eda Karadag Oncel, MD

Tepecik Education and Research Hospital /
Pediatric Infectious Diseases

Asst. Prof. Miige Karakayali, MD

Izmir Democracy University Medical Faculty /
Microbiology

Assoc. Prof. Rezan Karaali, MD

Izmir Democracy University Faculty of Medicine /
Emergency Medicine

Assoc. Prof. Omer Karti, MD

Izmir Democracy University Faculty of Medicine /
Ophthalmology

Prof. Derya Ozer Kaya, PhD

Izmir Katip Celebi University Faculty of Health
Sciences / Physiotherapy

Prof. Semra Ulusoy Kaymak, MD

Ministry of Health General Directorate of Health
Services / Mental Health and Diseases
Selahattin Keskindemirci, MD

Buca Seyfi Demirsoy Training and Research
Hospital

Prof. Konstantin Kenigsberg, MD
MRI-Center OrthoClinic / Radiology, Belarus

Asst. Prof. Osman Hasan Tahsin Kilig, MD
Izmir Democracy University Medical Faculty /
Psychiatry

Prof. ipek Deveci Kocakog, MD

Dokuz Eylul University / Department of
Econometrics, Department of Operations

Assoc. Prof. Melis Kése, MD

Izmir Katip Celebi University Faculty of Medicine
/ Pediatric Metabolism

Assoc. Prof. Esra Meltem Koc, MD

Izmir Katip Celebi University Faculty of Medicine
/ Family Medicine

Prof. Emel Ebru Pala, MD

University of Health Sciences / Tepecik Training
and Research Hospital / Medical Pathology

Prof. Baris Onder Pamuk, MD

Izmir Katip Celebi University Faculty of Medicine
/ Internal Medicine - Endocrinology

Assoc. Prof. Salih Polat, MD

[zmir Buca Seyfi Demirsoy Training and Research
Hospital / Urology

Asst. Prof. Pelin Kiyat (")zalp, MD

Izmir Democracy University Faculty of Medicine /
Ophthalmology



T
P
S
e

a'a
>
P
®

2
>

=

<

Advisory Board

Prof. Ramazan Ozdemir, MD

inénii University Faculty of Medicine / Child
Health and Diseases / Neonatology

Prof. Esra Arun Ozer, MD

Tinaztepe University Faculty of Medicine /
Pediatrics - Neonatology

Merdiye Oztiirk, RN

Tepecik Training and Research Hospital / Health
Care Services

Assoc. Prof. Orkun Sarioglu, MD

Dokuz Eylul University Faculty of Medicine /
Radiology

Asst. Prof. Nurbanu Sezak, MD

[zmir Democracy University Faculty of Medicine /
Infectious Diseases

Assoc. Prof. Zeynep Sofuoglu, MD

Izmir Democracy University Faculty of Medicine /
Public Health

Prof. Burak Cem Soner, MD
Izmir Democracy University Faculty of Medicine /
Medical Pharmacology

Prof. Hanifi Soylu, MD

Selcuk University Faculty of Medicine / Child
Health and Diseases / Neonatology, Medical
Pharmacology

Assoc. Prof. Melih Kaan S6zmen, MD

Izmir Katip Celebi University Faculty of Medicine
/ Public Health

Asst. Prof. Suzan Sahin, MD

[zmir Democracy University Faculty of Medicine /
Child Health and Diseases - Neonatology

Prof. Nimet Senoglu, MD

Izmir Bakircay University Faculty of Medicine /
Intensive Care

Prof. Mehmet Senoglu, MD

Tepecik Training and Research Hospital /
Neurosurgery

Asst. Prof. Ayse Simsek, MD

Izmir Democracy University Faculty of Medicine /
Pediatric Cardiology

Prof. Zeynep Giilden S6nmez Tamer, MD

[zmir Democracy University Faculty of Medicine /
Medical Microbiology

Asst. Prof. Immii Tas, MD
[zmir Democracy University Faculty of Medicine /
Cardiology

Prof. Betiil Tagspinar, MD
Izmir University of Democracy Faculty of Health
Sciences - Physiotherapy and Rehabilitation

Prof. Ferruh Taspinar, MD

Izmir University of Democracy Faculty of Health
Sciences - Physiotherapy and Rehabilitation

ibrahim Tuglu, MD
[zmir Provincial Health Directorate Emergency
Health Services

Prof. Tuba Tuncel, MD

Izmir Katip Celebi University Faculty of Medicine
/ Pediatric Allergy and Immunology

Assoc. Prof. Turgay Turan, MD
Izmir Democracy University Faculty of Medicine /
Urology

Prof. Murat Ulukus, MD

Ege University Faculty of Medicine / Obstetrics
and Gynecology

Prof. Ayse Giilden Diniz {inlis, MD
[zmir Democracy University Faculty of Medicine /
Medical Pathology

Prof. ilhan Yaylim, MD

Istanbul University Aziz Sancar Experimental
Medicine Research Institute / Molecular
Medicine

Prof. Sadik Yurttutan, MD

Kahramanmaras Stitcti Imam University /
Pediatrics - Neonatology

Prof. Sefik Kaan Yiicel, MD

[zmir Democracy University Faculty of Medicine
/ Anatomy

Assoc. Prof. Natalia Zarbailov, MD, MsPHM,
PhD

State University of Medicine and Pharmacy /
Family Medicine, Moldova

A-VI| I



I A-VII

S
S
)
Q.
S
4
v
>
o
S
S
<

Amac ve Kapsam

Forbes Journal of Medicine, gift-kér hakemli bir dergi olarak Tip ve Saglik Bilimleri alaninda deneysel,
temel, 6zgtn klinik galismalari igerir ve yilda ti¢ kez (Nisan, Agustos ve Aralik aylarinda); editére
derlemeler, olgu sunumlari ve mektup makaleleri yayinlar. Editorlerin makale seciminde ana faktor olarak
dikkate alacaklari hakemler, alaninda uzman ve bagimsiz dis hakemlerden secilir. Amag, derginin Tip
ve Saglik Bilimleri alanlarindaki akademisyenlerin bilimsel ¢alismalarini yayinlayarak paylasma olanagi
bulacag ve kaynak olarak da faydalanabilecekleri nitelikli bir yayin olmasidir.

Forbes Tip Dergisi’'nin yayinlarinin temelini arastirma makaleleri, derlemeler, olgu sunumlari, editére
mektuplar, kongre ve bildiri 6zetleri olusturmaktadir. Forbes Tip Dergisi’ne gonderilecek calismalarin
daha o6nce basilmamis, elektronik ortamda yayinlanmamis ve yayinlanmak tizere baska bir dergiye
gonderilmemis olmasi gerekmektedir.

Dergimize gonderilen tiim yazilar ilk olarak editér kurulu tarafindan derginin yayin politikalarina
uygunlugu agisindan degerlendirilir. Uygun gortilen makaleler cift-kor hakem incelemesine génderilir.
Yazilar alindiktan sonra iki ay iginde degerlendirilerek ilk karar yazara iletilir. Editérlerin yazi se¢iminde
temel unsur olarak dikkate alacagr hakemler, konusunda uzman olan dis bagimsiz kisilerden secilir.

Derginin editoryal ve yayin stregleri ile etik kurallari International Committee of Medical Journal Editors
(ICMIE), World Association of Medical Editors (WAME), Council of Science Editors (CSE), Committee
on Publication Ethics (COPE), European Association of Science Editors (EASE), ve National Information
Standards Organization (NISO) gibi uluslararasi kuruluslarin kurallarina uygun olarak sekillenmektedir.
Dergimiz, seffaf olma ilkeleri ve “DOAJ Akademik Yayincilikta En Iyi Uygulama ilkeleri” ile uyum icindedir.

Forbes Tip Dergisi, Ulakbim TR Dizin, EBSCO, Tiirk Medline, J-Gate, Tiirkiye Atif Dizini, Gale ve
DOAJ tarafindan indekslenmektedir.

Dergi Adi (ingilizce): Forbes Journal of Medicine
Dergi Adi (Tiirkce): Forbes Tip Dergisi

Resmi Kisaltma: Forbes ] Med

E-ISSN: 2757-5241

Acik Erisim Politikasi

Bu dergi, arastirmalari halka tcretsiz olarak sunmanin daha butytk bir kiresel bilgi alisverisini
destekledigi ilkesine dayanarak icerigine aninda acik erisim saglar.

Yazar(lar) ve telif hakki sahibi/sahipleri, Forbes Journal of Medicine’de yayinlanan makaleler icin tim
kullanicilara ticretsiz olarak erisim saglar. Makaleler kaynak gosterilmek sartiyla kullanilabilir.

Acik Erisim Politikasi, Budapeste Acik Erisim Girisimi (BOAI) kurallarina dayanmaktadir. [Hakemli
arastirma literattirtine] “agik erisim” ile, herhangi bir kullanicinin bu makalelerin tam metinlerini
okumasina, indirmesine, kopyalamasina, dagitmasina, yazdirmasina, aramasina veya baglanti vermesine
izin veren, kamuya acik internette ticretsiz olarak erisilebilirligini kastediyoruz, bunlari dizine eklemek
icin tarayin, yazilima veri olarak iletin veya internete erismenin ayrilmaz bir pargasi olmayanlar disinda
finansal, yasal veya teknik engeller olmaksizin baska herhangi bir yasal amag icin kullanin. Cogaltma ve
dagitim tzerindeki tek kisitlama ve telif hakkinin bu alandaki tek rold, yazarlara galismalarinin battnlag
tizerinde kontrol ve uygun sekilde taninma ve alintilanma hakki vermek olmaldir.

Forbes Tip Dergisi, gonderim, degerlendirme ve yayin siirecinde yazarlardan herhangi bir iicret
talep etmez.

Creative Commons

Forbes Journal of Medicine, yayinlanan tiim makaleler igin “Creative Commons Uluslararasi Atif Lisansi
4.0 (CC BY 4.0)" kabul eder.

Bu lisans, ttim taraflara bu dergide yayinlanan her tirlti ortam veya formattaki makaleleri; veri
madenciligi, arama motorlari, web siteleri, bloglar ve diger dijital platformlarda kaynak géstermek
kosuluyla kopyalayip yeniden dagitma hakki verir.

Acik erisim, disiplinler arasi gelisimi destekleyen ve farkli disiplinler arasinda isbirligini tesvik eden bir
yaklasimdir. Bu nedenle Forbes Journal of Medicine, makalelerine daha fazla erisim ve daha seffaf bir
inceleme stireci saglayarak bilimsel yayincilik literattrtine katkida bulunur.

Reklam Politikasi

Potansiyel reklam verenler, Yazi Isleri ile iletisime gegmelidir. Reklam goérselleri sadece Genel Yayin
Yénetmeni’nin onayi ile yayinlanir.



Materyal Sorumluluk Reddi

Dergide yayinlanan makalelerde yer alan ifadeler veya gorusler editérlerin, yayin kurulunun ve/veya
yayincinin goruslerini yansitmaz. Editorler, yaymn kurulu ve yayinci bu tiir materyaller icin herhangi bir
sorumluluk veya yuktmlaltk kabul etmez. Dergide yayinlanan ttim gortsler, makalelerin yazarlarina
aittir.

iletisim

Dergi Editorltugt

Adres: izmir Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi, Bashekimlik, Buca/izmir, Tarkiye
Telefon: +90 232 452 66 66

Faks: +90 232 452 77 88

E-posta: forbestipdergisi@gmail.com

Yayinevi Yazisma Adresi

Galenos Yaymevi

Adres: Molla Gurani Mah. Kacamak Sk. No:, 34093 Findikzade/istanbul, Tirkiye
Tel: +90 (530) 177 30 97

E-posta: info@galenos.com.tr
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Aims and Scope

Forbes Journal of Medicine, as a double-blind peer-reviewed journal, includes experimental, basic,
original clinical studies in the field of Medicine and Health Sciences and is published three times a year
(in April, August and December); publishes reviews, case reports, and letter articles to the editor. The
referees that editors will consider as the main factor in the selection of the manuscript are selected
from external independent persons who are experts in their fields. We aim to qualify the journal as a
publication where academicians of Medicine and Health Sciences will have the opportunity to share
their scientific studies by publishing and benefit as a reference.

Studies that emphasize these aims provide the basis for publication, including original articles, reviews,
case reports, letters to the editor, and annual meetings’ abstracts. All articles must be submitted to
Forbes Journal of Medicine exclusively with the understanding that they have not been published
previously in print or electronic format and not under consideration by any other journal or electronic
medium for publication.

All submitted manuscripts are first evaluated by the editorial board in terms of compliance with the
journal’s publishing policies. Appropriate articles are sent to double blind peer review. After the articles
are received, they are evaluated and the first decision is forwarded to the author within two months.

The editorial and publication process of the Forbes Journal of Medicine are shaped in accordance with
the guidelines of the International Committee of Medical Journal Editors (ICMIE), World Association
of Medical Editors (WAME), Council of Science Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE), and National Information Standards Organization
(NISO). The journal is in conformity with the Principles of Transparency and Best Practice in Scholarly
Publishing.

Forbes Journal of Medicine is indexed in Ulakbim TR Dizin, Turkey Citation Index, EBSCO, Tirk
Medline, J-Gate, Gale and DOAJ.

Journal Title (English): Forbes Journal of Medicine
Journal Title (Turkish): Forbes Tip Dergisi

Official Abbreviation: Forbes J] Med

E-ISSN: 2757-5241

Open Access Policy

This journal provides immediate open access to its content on the principle that making research freely
available to the public supports a greater global exchange of knowledge.

Author (s) and copyright owner (s) grant access to all users for the articles published in the Forbes
Journal of Medicine as free of charge. Articles may be used provided that they are cited.

Open Access Policy is based on rules of Budapest Open Access Initiative (BOAI). By “open access” to
[peer-reviewed research literature], we mean its free availability on the public internet, permitting any
users to read, download, copy, distribute, print, search, or link to the full texts of these articles, crawl
them for indexing, pass them as data to software, or use them for any other lawful purpose, without
financial, legal, or technical barriers other than those inseparable from gaining access to the internet
itself. The only constraint on reproduction and distribution, and the only role for copyright in this
domain, should be to give authors control over the integrity of their work and the right to be properly
acknowledged and cited.

Forbes Journal of Medicine does not demand any subscription fee, publication fee or similar
payment for access to electronic resources.

Creative Commons

Forbes Journal of Medicine accepts the “Creative Commons Attribution License (Attribution 4.0
International (CC BY 4.0)” for all published articles.

This license entitles all parties to share copy and redistribute the articles in any medium or format files
published in this journal in data mining, search engines, web sites, blogs and other digital platforms
under the condition of providing references.

Open access is an approach that supports interdisciplinary development and encourages collaboration
between different disciplines. Therefore, Forbes Journal of Medicine contributes to the scientific
publishing literature by providing more access to its articles and a more transparent review process.

Advertisement Policy

Potential advertisers should contact the Editorial Office. Advertisement images are published only upon
the Editor-in-Chief’s approval.



Material Disclaimer

Statements or opinions stated in articles published in the journal do not reflect the views of the
editors, editorial board and/or publisher; The editors, editorial board and publisher do not accept any
responsibility or liability for such materials. All opinions published in the journal belong to the authors.

Contact

Editorial Office

Address: izmir Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi, Bashekimlik, Buca/izmir/Turkey
Phone: +90 232 452 66 66

Fax: +90 232 452 77 88

E-mail: forbestipdergisi@gmail.com

Publisher

Galenos Publishing House

Address: Molla Guirani Mah. Kacamak Sok. 21/1 Findikzade, Fatih, Istanbul/Turkey

Telephone: +90 (530) 177 30 97
Web page: http://www.galenos.com.tr

E-mail: info@galenos.com.tr
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Yayin Politikalari

Acik Erisim Politikasi

Forbes Tip Dergisi, Budapeste Agik Erisim Bildirgesi (BOAl)'nde yer alan, hakemli dergi literattirtintin agik erisimli
olmasi girisimini destekler ve yayinlanan tim yazilari herkesin okuyabilecegi ve indirebilecegi bir ortamda
tcretsiz olarak sunar. Bu bildirgede acik erisim, “bilimsel literattran internet aracihgryla finansal, yasal ve teknik
bariyerler olmaksizin, erisilebilir, okunabilir, kaydedilebilir, kopyalanabilir, yazdirilabilir, taranabilir, tam metne
baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve her ttrlti yasal amag icin kullanilabilir olmasi”
anlaminda kullanilmistir. Bilimin ilerlemesinde bilgi paylasiminin rolti dastintldtigtinde, agik erisim, arastirmacilar
ve okuyucular icin buytik 6nem tasimaktadir. Bu sebeple Forbes Tip Dergisi'nde yer alan makaleler, yazarina ve
orijinal kaynaga atifta bulunuldugu stirece kullanilabilir.

12 Eylul 2012 tarihinde kabul edilen, yayin kurulumuzun da benimsedigi bu acik erisim politikalarina http://www.
budapestopenaccessinitiative.org/boai-10-translations/turkish-translation adresinden ulasilabilir.

Creative Commons

Creative Commons lisansi, telif hakki bulunan bir eserin veya calismanin ticretsiz olarak dagitiimasini saglayan bir
telif hakki lisansidir. Bir yazar olusturdugu eseri yeniden kullanilmak tzere paylasmak veya tizerinde degisiklikler
yapma hakkini vermek istediginde CC lisansi kullanir.

Forbes Tip Dergisi yayinlanan ttim yazilar icin “Creative Commons Attribution License (Attribution-NonCommercial-
NoDerivatives 4.0 International CC BY)” lisansini uygun bulmaktadir.

Bu lisans kapsaminda taraflar, yayinlanan tim makaleleri, veri setlerini, grafik ve ekleri kaynak gostermek sartiyla
veri madenciligi uygulamalarinda, arama motorlarinda, web sitelerinde, bloglarda ve diger tim platformlarda
gogaltma, paylasma ve yayma hakkina sahip olurlar.

Acik erisim, disiplinler arasi gelisimi pekistiren ve farkh disiplinler arasinda isbirligini tesvik eden bir yaklasimdir.
Bu nedenle Forbes Tip Dergisi, makalelerine daha fazla erisim ve daha seffaf bir inceleme stireci sunarak kendi
alanina katkida bulunmaktadir.

Etik Politikasi

Bilimsel bir calisma ortaya koyan tiim paydaslarin (yazar, editor, hakem, yayinci ve okuyucu), bilimin dogru bir
sekilde ilerlemesine katki saglamasi hedeflenir. Bu hedef geregince hazirlanan bilimsel calismalarda bilimsel etik
ilkelere uygunluk énemlidir.

Bu etik ilkeler, COPE (Committee on Publication Ethics) tarafindan hazirlanan yénerge esas alinarak hazirlanmistir.

Yazarlarin Etik Sorumluluklar:

Calismayla iliskili verilerin dogrulugundan emin olmak, arastirmasina iliskin kayitlarini diizenli tutmak ve olasi bir
talep tizerine bu verilere erisim verebilmek.

Gonderdigi makalenin baska bir yerde yayinlanmadigindan veya kabul edilmediginden emin olmak.

Sundugu icerik yayinlanmis veya sunulan igerikle eslesirse, bu gakismayi kabul etmek ve alinti yapmak, gerektiginde
editore, calismasiyla ilgili benzer icerige sahip olabilecek herhangi bir calisma varsa bunun bir kopyasini sunmak,
baska kaynaklardan herhangi bir icerigi cogaltmak ya da kullanmak icin izin almak, atif géstermek.

insan veya hayvan denek iceren tiim calismalar icin ulusal ve uluslararasi yasalara ve yonergelere uygun olmasini
saglamak, (6rnegin, WMA Helsinki Bildirgesi, NIH Laboratuar Hayvanlarinin Kullanimina iliskin Politika, Hayvanlarin
Kullanimina iliskin AB Direktifi) gerekli onaylarin alindigini onaylamak, denek mahremiyete saygi gostermek.
Calismasina dair ilgili etik kurul onaylarini ve arastirma detaylarini ¢alismanin “Gereg ve Yéntem” kisminda
belirtmek.

Herhangi bir gikar catismasi durumunda, makalesiyle ilgili etik bir ihlal tespit ettiginde bunu editér ve yayinci ile
paylasmak, hata beyani, zeyilname, tazminat bildirimi yayinlamak veya gerekli géruldigti durumlarda calismayi
geri cekmek.

Editérlerin Etik Gérev ve Sorumluluklari

Cinsiyet, dini veya politik inangclar, yazarlarin etnik veya cografi kokenleri tizerine ayrim yapilmaksizin gérevlerini
yerine getirirken dengeli, objektif ve adil bir sekilde hareket etmek.

Dergiye gonderilen calismalari icerigine gore degerlendirmek, higbir yazara ayricalik gostermemek.
Olasi gikar catismalarini 6nlemek adina gerekli 6nlemleri almak ve varsa mevcut beyanlar1 degerlendirmek.
Sponsorlu calismalari veya 6zel konulardaki calismalart diger galismalarla ayni sekilde ele almak,

Etik ihlali niteliginde bir sikayet olmasi durumunda, derginin politika ve prosediirlerine baglh kalarak gerekli
proseddrleri uygulamak. Yazarlara, gelen sikayete cevap vermek igin bir firsat vermek, galisma kime ait olursa olsun
gerekli yaptirimlari uygulamaktan kagmamak.

Derginin amag ve kapsamina uygun olmamasi durumunda gelen galismayi reddetmek.

Hakemlerin Etik Sorumluluklar:

Editoriin karar verme siirecine katkida bulunmak icin makaleyi objektif olarak zamaninda incelemeli ve sadece
uzmanlik alani ile ilgili calisma degerlendirmeyi kabul etmelidir.

Degerlendirmeyi nesnel bir sekilde sadece galismanin icerigi ile ilgili olarak yapmalidir. Dini, siyasi ve ekonomik
cikarlar gozetmeden calismayi degerlendirmelidir.

Yayinlanacak makalenin kalitesini ytikseltmeye yardimci olacak y6nlendirmelerde bulunmak ve galismay titizlikle
incelemek. Yorumlarini yapici ve nazik bir dille yazara iletmek.



Yayin Politikalar:

Editor ve yazar tarafindan saglanan bilgilerin gizliligini korumak, gizlilik ilkesi geregi inceledigi calismayi
degerlendirme surecinden sonra yok etmek, kér hakemlige aykiri bir durum varsa editére bildirmek ve calismayi
degerlendirmemek.

Potansiyel ¢ikar gatismalarinin (mali, kurumsal, isbirlik¢i ya da yazar ve yazar arasindaki diger iliskiler) farkinda
olmak ve gerekirse bu yazi igin yardimlarini geri cekmek konusunda editorii uyarmak.

Yayincinin Etik Sorumluklar:
Bilimsel bir galismada gérev alan paydaslardan yayincinin da buttin bu etik ilkeler kapsaminda hareket etmesi
gerekir.
Bunlarin yani sira elinde bulundurdugu iletisim gtictinti hicbir bireysel gikar gézetmeden kullanmak ve hedef
kitlesini dogru yonlendirmekle ytktmltdir.
Buinyesinde yayinlanman her calismanin mlkiyet ve telif hakkini korur ve yayinlanmis her Grtntn arsivlenmesi
gorevini Ustlenir.
Kisiler etik olmayan bir durumla karsilastiklarinda yayinciyla iletisime gegmekten ¢ekinmemelidir.
Bilimsel arastirma ve yayin etigine aykiri oldugu dustintilen eylemlerden bazilar::
intihal: Bagkalarinin 6zgin fikirlerini, metotlarini, verilerini veya eserlerini bilimsel kurallara uygun bigimde atif
yapmadan kismen veya tamamen kendi eseri gibi gostermek,
Sahtecilik: Bilimsel arastirmalarda gergekte var olmayan veya tahrif edilmis verileri kullanmak

Carpitma: Arastirma kayitlari veya elde edilen verileri tahrif etmek, arastirmada kullanilmayan cihaz veya
materyalleri kullanilmis gibi g6stermek, destek alinan kisi ve kuruluslarin gikarlari dogrultusunda arastirma
sonuglarini tahrif etmek veya sekillendirmek,

Tekrar yayim: Mukerrer yayinlarini akademik atama ve ytikselmelerde ayri yayinlar olarak sunmak,

Dilimleme: Bir arastirmanin sonuglarini, arastirmanin btttinltagtinti bozacak sekilde ve uygun olmayan bigimde
parcalara ayirip birden fazla sayida yayimlayarak bu yayinlari akademik atama ve ytikselmelerde ayri yayinlar
olarak sunmak,

Haksiz yazarlik: Aktif katkisi olmayan kisileri yazarlar arasina dahil etmek veya olan kisileri dahil etmemek,
yazar siralamasini gerekgesiz ve uygun olmayan bir bicimde degistirmek, aktif katkisi olanlarin isimlerini
sonraki baskilarda eserden gikartmak, aktif

katkisi olmadigr halde niifuzunu kullanarak ismini yazarlar arasina dahil ettirmek,

Destek alinarak ytruttlen arastirmalar sonucu yapilan yayinlarda destek veren kisi, kurum veya kuruluslar ile
bunlarin katkilarini belirtmemek,

Hentiz sunulmamis veya savunularak kabul edilmemis tez veya calismalari, sahibinin izni olmadan kaynak
olarak kullanmak,

insan ve hayvanlar tizerinde yapilan arastirmalarda etik kurallara uymamak, yayinlarinda hasta haklarina saygi
gostermemek,
hayvan sagligina ve ekolojik dengeye zarar vermek, gerekli izinleri almamak,

Bilimsel arastirma igin saglanan veya ayrilan kaynaklari, mekanlari, imkanlari ve cihazlari amag disi kullanmak,

Akademik atama ve ytikseltmelerde bilimsel arastirma ve yayinlara iliskin yanlis veya yaniltici beyanda
bulunmak.

intihal Politikalar

intihal (asirma) kasti olup olmamasi 6nemsenmeksizin, bir etik ihlalidir. Calismalarin baska kaynaklarla, referans
gosterilmeden benzesmesi ve bu haliyle yayina alinmasi etik olmamasinin yaninda sugctur ve kabul edilemez.
Forbes Tip Dergisi, yayinlanacak olan biittin galismalar icin, intihal denetimini zorunlu kilar.
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Dergimize gonderilen makalelerde kor hakem degerlendirmesini tamamlayan g¢alismalar, iThenticate
degerlendirmesine tabi tutulmaktadir.

Calismalarda kistasimiz eslesme ytizdesi degildir. Eslesen paragraflar, atif ve gondermelerin diizgtin olmasi, eslesen
yerlerin makaledeki yeri, gaismanin hangi kaynakla eslestigi gibi ytizde oraninin disinda parametrelere bagh olarak,
uzman bir ekip tarafindan, bir denetleme yapilir. Hazirlanan intihal raporu calismanin ilgili editértine iletilir. Yayin
kurulu rapora gore yazardan makalede bulunan hatalari dtizeltip tekrar géndermesini isteyebilir ya da kabul veya
reddedebilir. Calismanin kabul edilip edilmemesi uzman editértn inisiyatifindedir.

Yayin Kurulu, dergiye gonderilen galismalarla ilgili asirma, atif maniptilasyonu ve veri sahteciligi iddia ve stipheleri
karsisinda COPE kurallarina uygun olarak hareket edebilmektedir.
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Publication Policies

Open Access Policy

Forbes Journal of Medicine supports the open access initiative declared in Budapest Open Access Initiative which
states that the peer-reviewed journal literature should be open access, and offers all the published articles free
of charge in an environment where everyone can read and download. The term “open access” in this declaration
means that” by means of internet, scientific literature can be accessed, read, recorded, copied, printed, scanned,
linked to full text, indexed, transferred as data to the software, and used for all legal purposes without the financial,
legal and technical barriers

Considering the role of information sharing in the advancement of science, open access is of great importance for
researchers and readers. For this reason, the articles published in this journal may be used as long as the author
and the original source are cited. No permission is required from authors or publishers. The articles in Forbes
Journal of Medicine are accessible through search engines, websites, blogs and other digital platforms.

These open access policies, which were accepted on September 1, 2012 and adopted by our Editorial Board, are also
accessible at http://www.budapestopenaccessinitiative.org/boai-10-translations/turkish-translation.

No fees are charged from authors for article submission, processing or publication.

Creative Commons

A Creative Commons license is a public copyright license that provides free distribution of a copyrighted works
or studies. An author uses the CC license when he or she wants to transfer the right to use, share or modify his/
her work to third parties

For all published articles, our journal accepts the “Creative Commons Attribution License” (Attribution-
NonCommercial-NoDerivatives 4.0 International CC BY)”

This license entitles all parties to share copy and redistribute the articles in any medium or format files published
in this journal in data mining, search engines, web sites, blogs and other digital platforms under the condition of
providing references.

Open access is an approach that reinforces interdisciplinary development and encourages cooperation between
different disciplines. For this reason, Forbes Journal of Medicine contributes to its field by offering more access to
its articles and a more transparent review process.

Ethical Policy

It is targeted that all parties participating in the creation of a scientific study (author, editor, reviewer, publisher
and reader) contribute to the proper progress of science. Compliance with scientific ethical principles is important
in the scientific studies prepared in accordance with this target. Forbes Journal of Medicine adopted the ethical
principles based on the directive prepared by the Committee on Publication Ethics (COPE) and recommended
its adoption by all individuals contributing in the creation of a scientific work. Some items of this directive are
mentioned below.

Ethical Responsibilities of the Authors

To ensure that the data related to the study is correct, to keep the records of the study regularly and to provide
access to these data upon a possible request.

To ensure that the article he/she submitted is not published or accepted elsewhere.

If the content submitted by the author matches the already published or presented content, to accept and quote
this conflict and, when necessary, to provide the editor with a copy of any work that may have similar content
related to his / her work, to obtain permission to reproduce, and use any content from other sources, and cite it
as a reference.

To ensure that all studies involving human or animal subjects comply with national and international laws and
guidelines (eg WMA Helsinki Declaration, NIH Policy on the Use of Laboratory Animals, EU Directive on the Use
of Animals) to approve that necessary approvals have been obtained, to respect subject privacy, to indicate the
relevant ethics committee approvals and research details in “Materials and Methods” section of the study.

In case of any conflict of interest, when he / she finds an ethical violation related to his / her article, he / she will
share it with the editor and publisher, and publish a statement of error, addendum, indemnity notice or withdraw
the work if deemed it necessary.

Ethical Duties and Responsibilities of the Editors

Acting in a balanced, objective and fair manner while performing their duties without any discrimination based on
gender, religious or political beliefs, ethnic or geographical origin of the authors.

To evaluate the work submitted to the journal according to its content without showing any privilege to any author.
To take necessary measures to prevent potential conflicts of interest and to evaluate existing statements, if any.
To deal with sponsored works or special studies in the same way as other studies,

In case of complaints related to violation of ethics, to enforce necessary procedures by adhering to the policies and
procedures of the journal. To give the authors an opportunity to respond to the complaint, and without refraining
from imposing the necessary sanctions, regardless of the identity of the owner of the work

To reject the study if it does not meet the purpose and scope of the journal.

Ethical Responsibilities of the Reviewers

In order to contribute to the editor’s decision-making process, the manuscript should be scrutinized in a timely
fashion and reviews should only accept the critical evaluation of the study of his/her expertise.
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The assessment should be done in an objective manner only in relation to the content of the study. The study
should be evaluated without considering religious, political and economic interests.

To make suggestions to help improve the quality of the article to be published and to critically review the study. To
communicate his’her comments to the author in a constructive and gentle language.

To protect the confidentiality of the information provided by the editor and the author, to destroy the work after
the evaluation process in accordance with the principle of confidentiality, to report to the editor if there is anything
contrary to the blind review process and not to evaluate this study.

To be cognizant of potential conflicts of interest (financial, institutional, collaborative, or other relationships
between the author and the author), and, if necessary, to alert the editor to withdraw his or her assistance for
this article.

Ethical Responsibilities of the Publisher

Among the parties involved in a creation of a scientific study, the publisher should act within all these ethical
principles.

In addition to these, the publisher is obliged to use its communication power without any individual interest and
to direct the target audience correctly.

It protects the ownership and copyright of each work published in its journals/books and undertakes the task of
archiving every published work.

People should not hesitate to get contact with the publisher when they encounter an unethical situation.

Some of the actions considered to be against scientific research and publication ethics

Plagiarism: To adopt the original ideas, methods, data or works of others partially or wholly without
referencing them in
compliance with scientific rules,
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Fraud: to use data that is not actually present or falsified in scientific research

Distortion: Distorting the research records or data obtained, demonstrating unused devices or materials as if
they were used in the

research, and distorting or shaping the results of research in the interests of the people and organizations
that sponsored the study;

Republication: To present duplicates as separate publications in academic appointments and elevations

Slicing: To present the results of a research as separate publications in academic appointments and upgrades
by disseminating and publishing the results of a research in a way that disrupts the integrity of the research
and submit them as separate publications more than once;

Unfair authorship: to include people who are not active contributors or not to include those who are
contributing to the study, to change the ranking of the authors inappropriately without any justification and,
to remove the names of those who offered their active contributions in t the previous editions, to include
their names among the writers by using their influence even though they did not actively contributed to the
work

Not specifying the people, institutions or organizations that support the publications realized as a result of the
researches carried out with their support, and contributions,

To use the thesis or studies which have not been submitted yet or have not been accepted as a source
without the permission of the owner,

Failure to comply with ethical rules in human and animal researches, not to respect patient rights in its
publications, to harm animal health and ecological balance, to refrain from obtaining necessary permissions,

To misuse resources, places, facilities and devices provided for scientific research,

To make false or misleading statements regarding scientific research and publications in academic
appointments and elevations.

O
o
-
O
::
S
=
0
=
=¥

Plagiarism Policy
Plagiarism (cheating) is a violation of ethics, regardless of whether it is intentional or not. It is a crime and an
unacceptable code of conduct as it is unethical to submit, and publish manuscripts imitating other sources, without

citing references. All studies to be published in Forbes Journal of Medicine, necessitates use of a plagiarism
checker.

All studies submitted to our periodicals and passed the evaluation of the reviewers blinded to the studies, are
evaluated by us using iThenticate software programs.

In our study, our criterion is not a percentage of matching. An auditng is carried out by a specialized team
excluding percentages of matching but considering the parameters, such as identification of matching paragraphs,
whether or not citations and references are properly written in accordance with the writing rules of the journal,
the places of the matching sentences/paragraphs in the article, and the sources with which they are matched. The
prepared plagiarism report is sent to the relevant editor of the study. In consideration of the report, the editorial
board may request from the author correction of the errors in the manuscript and sent it again or accept or reject
it. The acceptance of the study is on the initiative of the editor

The Editorial Board may act in accordance with the COPE rules against allegations, and suspicions related to
plagiarism, citation manipulation and fraudulent misrepresentation of the works submitted to the journal.
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Makale Hazirlama

Forbes Tip Dergisi'nde daha 6nce baska bir yerde yayinlanmamis, hakem degerlendirmesinde olmayan
ve Dergi Yayin Kurulu ve Danisma Kurulu tarafindan degerlendirilerek uygun bulunan yazilar basilir.
Yayinlanan yazi ve resimlerin tim haklari dergiye aittir. Dergiden alinti yapildig1 takdirde dergi kaynak
olarak belirtilmelidir. Dergimiz Turkiye Atif Dizininde indekslendiginden makaleler hazirlanirken, dizinde
yer alan diger ulusal dergilerden atif yapilmasi énerilmektedir (www.atifdizini.com).

Buna bagh olarak makalelerinizde yer alan anahtar kelimelerin, Turkiye Bilim Terimleri'nden (Ttrkiye
Bilim Terimleri: MeSH (Medical Subject Headings) terimlerinin, Tiirkce karsiliklarini iceren anahtar
kelimeler dizinidir) secilmesi gerekmektedir.

Arastirma makaleleri; Bu bolimde Tip ve Saghk Bilimleri alaninda yapilan temel veya klinik
arastirmalara iliskin calismalar yer almaktadir. Bu makaleler randomize kontrollii calismalar, gézlemsel
calismalar, tanimlayici galismalar, tanisal dogruluk galismalari, sistematik incelemeler ve meta-analizler,
randomize olmayan davranissal ve halk sagligi miidahale denemeleri, deneysel hayvan denemeleri veya
diger herhangi bir klinik veya deneysel calismayi icerebilir. Bu tir yazilar 3500 sézciigli gecmemeli ve
etik kurallara uygun olarak kaleme alinmis olmahdir. Arastirma makaleleri yazim diizeni s6yle olmahdr:
Tarkce ve lnglllzce Ozet (en fazla 250 kelimeden olusmali), Giris, Yontem, Bulgular, Tartisma, Sonug ve
Kaynaklar

Derleme; Giincel ve gereksinime yonelik konularda, ulusal ve uluslararasi literattir kullanilarak konu
ile ilgili tartismalarin ve yazar/yazarlarin gértslerinin ortaya kondugu calismalardir. Bu tiir yazilar 5000
sozctigl gecmemeli ve etik kurallara uygun olarak kaleme alinmis olmalidir. Derleme yazim dizeni soyle
olmalidir: Tarkce ve lnglllzce Ozet (en fazla 250 kelimeden olusmali), Giris, Konu ile ilgili basliklar ve
Kaynaklar

Olgu Sunumu; Nadir gorulen, tani, tedavi ve bakimda farklilik gosteren makalelerdir. Yeterli sayida
fotograflarla desteklenmis olmalidir. Bu tur yazilar 2000 sézctigti gegmemeli ve etik kurallara uygun
olarak kaleme alinmis olmalidir. Olgu sunumu yazim diizeni s6yle olmalidir: Tirkce ve lnglllzce Ozet (en
fazla 150 kelimeden olusmali), Giris, Olgu Sunumu, Tartisma ve Kaynaklar

Editére Mektup; Daha 6nce basilmis yazilarla ilgili gorus, katki, elestiriler ya da farkli bir konu tizerindeki
deneyim ve distnceler icin editére mektup yazilabilir. Bu ttr yazilar 1000 soézctigti gecmemeli ve etik
kurallara uygun olarak kaleme alinmis olmalidir. Kaynak sayisi 5 ile sinirlidir.

Asagida, Forbes Tip Dergisi tarafindan makale tiirlerine 6zgii uygulanan kelime, tablo, sekil ve referans
sinirlari verilmistir;

Makale tiirii Oz Kelime sinirt* | Yazara simir1 | Kaynaklar simir1 | Tablo/sekil
Arastirma makalesi | 250 | 2000 to 3500 Sinirl degil 40 5

Derleme 250 | 2000 to 5000 3 50 3

Olgu sunumu 150 500 to 2000 5 15 2

Editére mektup - 250 to 1000 3 5 -

*Minimum ve maksimum kelime, tablo, sekil ve referans sinirlary; 6zet, tesekkdr, cikar catismasi beyani, refer-
anslar ve tablolar harigtir.

Dergiye gonderilen yazilar Microsoft Word programinda, her sayfa yaninda 2.5 cm bosluk birakilarak,
Times New Roman 12 punto yazi karakterinde ve 2 satir araliginda yazilmalidir. Sayfa numaralari metnin
basladig1 sayfadan baslayarak sag alt késede belirtilmelidir. Arastirma makaleleri ve derleme 30, olgu
sunumlari 15 sayfayr gegmemelidir.

Yazilar; http://www journalagent.com/forbes internet adresinden online olarak sisteme ytklenebilir.
Sorumlu yazarin “Telif Hakki Onay Formu”nu doldurup, imzalayarak yazi ile gondermesi gerekmektedir.

Yazida asagidaki béliimler bulunmalidir.

1. Baghk sayfasi: Makalenin bashig (Turkce ve ingilizce), yazarlarin ad-soyadlari, unvanlari, cahistiklar
kurum ve adresleri, iletisimden sorumlu yazarin adi, telefonu, e-posta ve yazisma adresi belirtilmelidir.
Baska yerde yayinlanmamis oldugu, bildiri olarak sunulmus ise bilgisi, calismayi destekleyen herhangi
bir birim varsa bu sayfaya yazilmalidir. Bu bilgiler online sisteme girilir. Bu bilgiler ana metin dosyasinin
icine koyulmaz.

2. Ozet ve anahtar kelimeler: Tirrkce makaleler lnglllzce ozet, ingilizce makaleler Tirkge ozet
icermelidir. Ozette kisaltma kullanilmamalidir. Tirkce ve ingilizce (Index Medicus MeSH'e ve Tiirkiye
Bilim Terimleri’ne uygun olarak secilmis) en fazla bes adet anahtar sézctik kullanilmalidir. Bu bilgiler
online sisteme girilir. Yikklenen ana metin dosyasinin igine koyulmaz.

3. Ana metin: Arastirma yazilarinda giris, gereg ve yontem, sonuglar, tartisma ve kaynaklar bolimleri
olmahdir. Olgu sunumlarinda giris, olgu/olgular, tartisma ve kaynaklar béltmleri yer almalidir. Tablolar
ve resim alt yazilari kaynaklardan sonra gelmelidir. Bu bolimde yazar ve kurum adi belirten ifade
bulunmamasina dikkat edilmelidir. Yazi daha 6nce bilimsel bir toplantida sunulmus ise toplanti ad, tarihi
ve yeri belirtilerek bu béliimiin sonunda ayrica yazilmalidir.
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4. Kaynaklar: Kaynaklar Vancouver stiline uygun yazilmahdir. Kaynaklarin dogrulugundan yazarlar
sorumludur. Kaynak yaziminda asagida belirtilen kurallara dikkat edilmelidir. Kaynaklar metinde kullanim
sirasina goére numaralandirilmali, numaralari metinde ctimlenin sonunda veya yazar adi gegmisse
isimden hemen sonra tst simge olarak belirtilmelidir. Ornek., Ornek.'?, Ornek.>* Dergilerin adlari Index
Medicus’da kullanilan bicimde kisaltiimalidir. Yazar sayisi 6 ve altinda ise tiim yazarlar belirtilir. Yazar
sayisi altidan fazla ise, ilk tg isimden sonra “ve ark. (et al.)” yazilmaldir.

ORNEKLER
Dergi:
Yazar sayisi 6 ve altinda ise tiim yazarlar belirtilir.

- Campbell MR, Fisher J, Anderson L, Kreppel E. Implementation of early exercise and progressive
mobility: Steps to success. Crit Care Nurse. 2015;35(1):82-8. doi: 10.4037/ccn2015701.

Eger yazar sayisi 6'dan fazla ise ilk t¢ yazar belirtilir.

- Aiken LH, Sermeus W, Van den Heede K, et al. Patient safety, satisfaction, and quality of hospital
care: Cross sectional surveys of nurses and patients in 12 countries in Europe and the United
States. BMI. 2012;344:el717. doi: 10.1136/bmj.el717.

Makalenin DOI numarasi yok ise internet ulasim adresi verilir.

- Pokorny ME, Koldjeski D, Swanson M. Skin care intervention for patients having cardiac surgery.
Am ] Crit Care. 2003;12(3):535-44. Available from: http://ajcc.aacnjournals.org/content/12/6/535.full.
pdf+html?sid-f587c6d5-92a3-4971-8367-f18cdlcd63f0

Dergi eki (Supplement):

- Ahrens T. Severe sepsis management: Are we doing enough? Crit Care Nurse. 2003; 23(Suppl 5):2-
15. Available from: http://ccn.aacnjournals.org/content/23/5/S2 full.pdf+html

Kitaplar:

- Jarvis C. Physical Examination and Health Assessment. 3rd ed. Philadelphia: W.B. Saunders
Company; 2000.

Editor bilgisi var ise:
- Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains
(NY): March of Dimes Education Services; 2001.
Kitap ici béliim:
- Finke LM. Teaching in nursing: the faculty role. In: Billing DM, Halstead JA, editors. Teaching in
Nursing: A Guide for Faculty. 3rd ed. USA: Saunders & Elsevier; 2009. p. 3-17.
Ceviri kitap:
- Ferry DR. ECG in Ten Days [On Giinde Temel Elektrokardiyografil. Kahraman M, translator. Istanbul:
Ekbil A.S.; 2001.
Ceviri kitap boliimdi:
- Tolay E. Planlamanin temelleri. In: Robbins SP, Decenzo DA, Coulter M. editors. Yonetimin Esaslar::

Temel Kavramlar ve Uygulamalar. Ogiit A, translator. Ankara: Nobel Akademik Yayincilik; 2013. p.
104-29.

Elektronik kitap:
- Aminoff MJ, Greenberg DA, Simon RP. Clinical Neurology. 9th ed. New York: McGraw Hill Medical;
2015. Available from: http://accessmedicine.mhmedical.com/book.aspx?bookID-1194
Elektronik rapor/dokiiman:

- World Health Organization. World Alliance for Patient Safety Forward Programme 2008-2009.
Ist ed. France; 2008. Available from: http://apps.who.int/iris/bitstream/10665/70460/1/WHO_IER
PSP_2008.04_eng.pdf

izmir Halk Sagligr Mudurlagu. Saglik Bakanhgr Yogun Bakim Unitelerinin Standartlari. izmir; 2007.
Available from: http://www.ihsm.gov.tr/indir/mevzuat/genelgeler/G_13082007 _1.pdf

Tezler:
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- Bayram TY. Universitelerde 6rgitsel sessizlik [master’s thesis]. Bolu: Abant izzet Baysal Universitesi,
Sosyal Bilimler Enstittst; 2010.

Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation].
Mount Pleasant (MI): Central Michigan University; 2002.

5. Tablolar: Tablolar ana metin igcinde kaynaklardan sonra gelmeli, makale igindeki gegcis sirasina
gore Latin rakamlariyla numaralandirilmali, metinde parantez iginde gosterilmeli, kisa-6z bir bashk
tasimahdir. Tablo numarasi ve bashgl tablonun tsttinde, tablo aciklamalari ve kisaltmalar altta yer
almahdir.

A-XVIl I
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6. Resimler ve sekiller: Metin icinde kullanim siralarina gére Latin rakamlariyla numaralandiriimali ve
metinde parantez icinde gosterilmelidir. Dijital kamera ile gekilmis fotograflar en az 300 dpi ¢éztnurlikte,
1280x960 piksel boyutunda gekilmis, jpg veya tiff formatlarinda kaydedilmis olmalidir. Her resim ve sekil
ayri bir belge olarak hazirlanmali, gonderme formuna uygun olarak yazinin ekleri olarak gonderilmelidir.
Resim ve sekil alt yazilari: Alt yazilar ana metinde kaynaklardan sonra gelmeli, kisa ve 6z bir sekilde
yazilmali, kullanilan boya/yéntem ve orijinal btiytitme bildirilmelidir. Sekillerde kullanilan semboller ve
harfler tanimlanmaldir.

7. Etik Kurul Onayi, Cikar Catismasi, Finansal Destek, Hasta Onami ve Yazar Katkisi: Bu
boéltiimler yazinin sonunda, kaynaklardan énce yer almalidir.

8. Tesekkiir Boliimii: Bu boliim yazinin sonunda, kaynaklardan énce yer almaldir.

Kaynakca, Gonderme ve Atif Kontrolii

Bilimsel arastirmalar daha 6nce yapilmis olan galismalarin tizerine gelistirilir. Yapilan ¢alismalarda daha
once yapilmis calismalara belirli kurallar cercevesinde gonderme ve atif yapilarak kaynak gosterilir.
Bilimsel galismalarda bilerek ya da bilmeyerek yapilan hatalar calismanin ve yayinin gtivenilirligini
zedelemektedir.

Forbes Tip Dergisi yayin etigi kapsaminda degerlendirme sonucu kabul edilen galismalarin génderme
ve atiflarinin dogru ve eksiksiz verilmesini zorunluluk olarak gérmektedir. Bu kapsamda her galisma
kabul edildikten sonra yayin kurulunun uygun buldugu bir firma tarafindan kaynakca, gonderme ve atif
kontroltinden gegirilir. Gergeklestirilen kontroliin maddi sorumlulugu yazar(lar)a aittir.

Kabul edilen galismalarin kaynakca, gonderme ve atif kontrolti Tirkce ve ingilizce tam metin icin
asagidaki adimlarda yapilmaktadir:

- Kaynakca Vancouver Kaynak Gosterme Kurallarinda yer alan usul ve esaslara uygun olarak
duzenlenir.

- Kaynakcada yer alan her bir atifa ait metin i¢i gondermelerin usul ve esaslara gore verilip
verilmedigi kontrol edilir, hatali olanlar duzeltilir.

- Metin igi gondermelerin atiflar1 kontrol edilir. Eksik olanlar yazarlardan talep edilir, hatali olanlar
duzeltilir.

Tarkce tam metin igin Turkge, ingilizce metin icin ingilizce kaynak gosterme usul ve esaslari dikkate
alinr.

Mizanpaj ve Dizgi islemleri

Forbes Tip Dergisi makalelerin sekilsel buttinligi, okunabilirligi ve standartlar geregi tek tip ve eksiksiz
bir sayfa dtizeni ile baski bigimini zorunlu kilar. Bu baglamda intihal denetimi ve kaynakga dtizenlemesi
tamamlanan calismalarin sayfa dtizeni ve dizgisi yayin kurulunun uygun buldugu bir firma tarafindan
gerceklestirilir.

DOI Numarasinin Verilmesi

Digital Object Identifier (DOI) elektronik ortamda yayinlanan her galismanin tanimlanmasina ve
erisilmesine olanak saglayan benzersiz bir erisim numarasidir. Forbes Tip Dergisi'nde yayinlanan veya
erken goértinimdeki her gcalisma igin DOI numarasi verilmesi zorunludur.

Kabul asamasindan sonra intihal denetimi, kaynakca kontrolti ve baski hali hazirlanan ¢alismalara yayin
kurulu tarafindan DOI numarasi verilir.

Erken Baska

Forbes Tip Dergisi giincel ve 6zgiin bilginin yayilmasini 6nemsemektedir. Bu kapsamda degerlendirme
asamasini tamamlayarak kabul edilen ve kabulden sonraki stirecleri tamamlanan galismalar elektronik
olarak erken baskida yayinlanir. Erken baskida yayinlanan galismalar yayin kurulunun uygun buldugu cilt
ve sayida sayfa sayisi verilerek yayinlanir ve erken baskidan kaldirilir. Erken baskidaki calismalar normal
sayida yayinlanacak son stirim olmayabilir. Son yayinlanacak halinde calismalarin tizerinde kiigik
dizenlemeler yapilabilir.

Dil Diizenlemesi

Forbes Tip Dergisi'ne gonderilen galismalar tam metin dilinin (Tirkce ve Ingilizce) dil bilgisi kurallarina
ve bilimsel alanyazinina uygun, sade ve acik bir dil kalitesine sahip olmalidir. Calismalar yabanci
kelimelerden arindirilmis temiz ve akici bir dille yazilmahdir. Bu kapsamda galismalarin degerlendirme igin
gonderilmeden o6nce redakte edilmis olmasi yayin stireclerinin daha saglikh bir sekilde strdurtlmesini
saglamaktadir.

- Elsevier Dil Servisi, http://webshop.elsevier.com/languageservices/

- Editage, http://www.editage.com/

- Enago, http://www.enago.com/
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Yazarlar Tarafindan Uyulmasi Gereken Etik ilkeler
Dergimize yaz1 gonderen yazarlar; asagida belirtilen etik ilkelere kesinlikle uymak zorundadirlar.

1. “Insan” 6gesinin icinde bulundugu tim calismalarda “Helsinki Bildirgesi”, “iyi Klinik Uygulamalar
Kilavuzu” ve “lyi Laboratuar Uygulamalar1 Kilavuzu”nda belirtilen esaslara ve T.C. Saghk Bakanhgrnin
ilgili yonetmeliklerine uygunluk ilkesini kabul eder.

2. insanlar tzerinde yapilan arastirmalarda, “Klinik Arastirmalar Etik Kurul’undan izin alinmasi ve ilgili
belgenin dergiye gonderilmesi zorunludur.

3. Yazarlar, makalenin “Metod” bolimtinde ilgili etik kuruldan ve galismaya katilmis insanlardan imzali
“Bilgilendirilmis gonullti olur” (informed consent) belgesini aldiklarini belirtmek zorundadir. Etik Kurul
onayinin bir kopyasinin dergiye gonderilmemesi durumunda yazi yayinlanmayacaktir.

4. Olgu sunumlarinda hastanin kimliginin ortaya cikmasina bakilmaksizin hastalardan veya geregi
durumunda yasal temsilcisinden “Bilgilendirilmis gontillti olur” (informed consent) belgesi alinmali ve
makalenin olgu sunumu basligl altinda yazili olarak ifade edilmelidir. Hastadan veya yasal temsilcisinden
alinan “Bilgilendirilmis gonullii olur” belgesi dergiye yollanmaldir.

5. Cikar Catismalari: Yazarlar, makaleleriyle ilgili gikar catismalarini (varsa) bildirmelidirler. Eger
makalede dolayl veya dolaysiz ticari baglanti (istihdam edilme, dogrudan 6demeler, hisse senedine sahip
olma, firma damismanligl, patent lisans ayarlamalari veya hizmet bedeli gibi) veya galisma igin maddi
destek veren kurum mevcut ise yazarlar; kullanilan ticari trtn, ilag, firma vb ile ticari higbir iliskisinin
olmadigini ve varsa nasil bir iliskisinin oldugunu, editére sunum sayfasinda ve ayrica makalede kaynaklar
boliimiinden 6nce “Cikar gatigmasi” baghgr altinda bildirmek zorundadir.

6. Yazarhk Katkis:: Cok yazarli makalelerde yazarlarin arastirmaya katkilari (fikir olusturma, galisma
tasarimi, deneysel uygulamalar, istatistik, makalenin yazimi, vb) agiklanmali ve imzah olarak editére
(yayin hakki devir formu kapsami icinde) sunulmahdir. Yazarhk katkisi bilgisi, kaynaklar boéltimtinden
once makalede bildirilmek zorundadir.

7. Maddi destek: Arastirma icin alinmis finansal destek, bagis ve diger bittin editoryal (istatistiksel analiz,
Ingilizce/Turkge degerlendirme) ve/veya teknik yardim varsa acgikca makalenin kaynaklar bsltiimtinden
once bildirilmek zorundadir. Ayrica yazarlar asagida belirtilen alanlarda, varsa galismaya sponsorluk
edenlerin rollerini beyan etmelidirler: (I) Calismanin tasarimi, (2) Veri toplanmasi, analizi ve sonuglarin
yorumlanmasi, (3) Raporun yazilmasi, (4) Yayin igin génderilmesine karar verilmesi.

Yazarlar icin Kontrol Listesi

Basvuru stirecinde yazarlar gonderilerinin asagidaki listede bulunan tiim maddelere uygunlugunu
kontrol etmelidirler, bu rehbere uymayan basvurular yazarlara geri gonderilecektir.

- Gonderilen yazi daha 6nceden yayimlanmamis, ya da baska bir dergiye eszamanli degerlendirilmek
tizere sunulmamis olmalidir.

- Gonderi dosyasi Microsoft Word dokiimani dosyasi bigiminde olmalidir. Tablolar ve resim alt yazilari
kaynaklardan sonra gelmelidir. Resimlerin kaliteli kopyalari ek dosya olarak génderilmelidir.

- Orijinal Arastirmalar igin “Etik Kurul Onay Belgesi” nin 6rnegi sisteme ytiklenmelidir.
- “Telif Hakki Devir Formu” imzalandiktan sonra sisteme ytiklenmelidir.

- Calismanin iginde yazar adi, kurum bilgisi, etik kuruluna dair tesekktr yazisi vb olmadigindan
emin olunuz. Calismanizin hakem degerlendirmesinde “blind review” ilkesince tarafsiz bir sekilde ele
alinabilmesi agisindan bu énemlidir.
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- Calismanizin konu bakimindan yeterli ve uygun bulunmasi durumunda intihal denetimine alinacagini
unutmamali ve calismay1 hazirlarken intihal kapsamina girecek alintilar yapmaktan kaginmalisiniz.

- Makaleniz; tez, bildiri 6zeti, poster vb bir calismadan tretilmisse, bunu tarihini belirterek dip not olarak
verdiginizden emin olunuz.

- Calismanizin yayimlanmasi igin yayinevi tarafindan size gelen son bilgilendirmede calismanizi
dikkatlice kontrol ettiginizden emin olmaniz gerekmektedir. Calisma yayimlandiktan sonra tizerinde
herhangi bir degisiklik yapmak mtimkiin olmayacaktir.
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Manuscript Preparation

In the Forbes Journal of Medicine, the articles which have not been published elsewhere, which are not
evaluated by the referee and evaluated by the Editorial Board and Advisory Board are printed. All rights
of published texts and images belong to the magazine. As the journal is indexed in the Turkish Citation
Index, we recommend citations from other national journals (www.atifdizini.com).

According to this, your article’'s keywords of your article must be selected from the term of Sciences
of Turkey (Turkey Science Terms: MeSH (Medical Subject Headings) terms, keywords are the directory
containing the Turkish equivalent).

Research articles: These articles are for basic or clinical researches in the field of Medicine and Health
Sciences. These articles may include randomized controlled trials, observational studies, descriptive
studies, diagnostic accuracy studies, systematic reviews, and meta-analyses, non-randomized behavioral
and public health intervention trials, experimental animal trials, or any other clinical or experimental
study. Such articles should not exceed 3500 words and should be written under ethical rules. Research
articles spelling should be as follows: Turkish and English Abstract (should not exceed 250 words),
Introduction, Method, Findings, Discussion, Conclusion, and References.

Review: These are the studies in which the discussions and the opinions of the authors/authors are
put forward by using national and international literature on current and need-oriented subjects. Such
articles should not exceed 5000 words and should be written following ethical rules. The writing order
of the review should be as follows: Turkish and English Abstract (maximum 250 words), Introduction,
Titles elated to the subject, and References.

Case Report: These are articles on cases that differ in diagnosis, treatment, and care. It should be
supported by a sufficient number of photographs. Such articles should not exceed 2000 words and
should be written following ethical rules. Case report spelling should be as follows: Turkish and English
Abstract (should not exceed 150 words), Introduction, Case Report, Discussion, and References.

Letter to the Editor: A letter can be written to the editor for comments, contributions, criticisms, or
experiences and thoughts on a different topic about previously published articles. Such articles should
not exceed 1000 words and should be written following ethical rules. The number of references is
limited to 5.

Below are the words, tables, figures and references limits applied by the Forbes Journal of Medicine,
specific to manuscript types;

Type of article Abstract | Word count* Number of Number of Table/figure
authors references

Original article 250 2000 to 3500 Unlimited 40 5

Review article 250 2000 to 5000 3 50 3

Case report 150 500 to 2000 5 15 2

Letter to the editor | - 250 to 1000 3 5 -

*Excludes abstract, acknowledgements, conflict of interest statement, references, figures, and tables; minimum

and maximum word counts.

The articles that were submitted in the journal should be written in the Microsoft Word program in A4
paper size, 2 cm spacing, 12 point font, and Times New Roman font leaving 2.5 cm space on each page.
Page numbers must be specified in the bottom right-hand corner starting from the page where the text
starts. The research articles and review should not exceed 30 pages, case reports should not exceed 15
pages.

Articles can be submitted online at http://www.journalagent.com/forbes. The author/authors should fill
in the “Copyright Transfer Form” and submit it with the original signature.

The article should contain the following sections:

1. Title page: The title of the article (in Turkish and English), names and titles of the authors, their
institution and addresses, the name of the author responsible for communication, telephone, e-mail,
and correspondence address should be specified. The information that has not been published
elsewhere, if it is presented as a paper, should be written on this page if there is any unit supporting
the study. This information is entered into the online system. This information is not put in the main
text file.

2. Abstract and keywords: Turkish articles should contain an English abstract, and English articles
should contain a Turkish abstract. Abbreviations should not be used in the abstract. A maximum of
five keywords should be used in Turkish and English (selected following Index Medicus MeSH). This
information is entered into the online system. It is not put in the main text file loaded.

3. Main text: Research articles should have an introduction, materials, and methods, results, discussion,
and reference sections. Case reports should include an introduction, case/facts, discussion, and
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reference sections. Tables and captions should come after the references. It should be paid attention that
there is no statement indicating the author and institution name in this section. If the article has been
presented at a scientific meeting before, the name of the meeting, date, and place should be written
separately at the end of this section.

4. References: References should be written in the Vancouver style. The authors are responsible for
the accuracy of the references. The following rules should be observed in the source writing. References
should be numbered according to the order of use in the text, their numbers should be indicated at the
end of the sentence or, if the author’s name is mentioned, as superscript right after the name. Example.!,
Example.'?, Example.2> The names of the journals should be abbreviated as used in Index Medicus. If the
number of authors is 6 or less, all authors are specified. If the number of authors is more than six, after
the first three names “et al. (et al.) "should be written.

EXAMPLES:
Journal:
If the number of authors is 6 or less, all authors are specified.

- Campbell MR, Fisher J, Anderson L, Kreppel E. Implementation of early exercise and progressive
mobility: Steps to success. Crit Care Nurse. 2015; 35(1):82-8. doi: 10.4037/ccn2015701.

If the number of authors is more than, the first three authors are specified.

- Aiken LH, Sermeus W, Van den Heede K, et al. Patient safety, satisfaction, and quality of hospital
care: Cross sectional surveys of nurses and patients in 12 countries in Europe and the United
States. BMJ. 2012;344:el717. doi: 10.1136/bmj.el717.

If the article does not have a doi number, an internet address is provided.

- Pokorny ME, Koldjeski D, Swanson M. Skin care intervention for patients having cardiac surgery.
Am ] Crit Care. 2003:12(3):535-44. Available from: http://ajcc.aacnjournals.org/content/12/6/535.full.
pdf+html?sid-f587c6d5-92a3-4971-8367-fI8cdlcd63f0

Journal Supplement:

- Ahrens T. Severe sepsis management: Are we doing enough? Crit Care Nurse. 2003; 23(Suppl
5):2-15. Available from: http://ccn.aacnjournals.org/content/23/5/S2 full pdf+html

Books:

- Jarvis C. Physical Examination and Health Assessment. 3rd ed. Philadelphia: W.B. Saunders
Company; 2000.

If there is editor information:

- Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains
(NY): March of Dimes Education Services; 2001.

Chapter in book:

- Finke LM. Teaching in nursing; the faculty role. In: Billing DM, Halstead JA, editors. Teaching in
Nursing: A Guide for Faculty. 3rd ed. USA: Saunders & Elsevier; 2009. p. 3-17.

Translated book:

- Ferry DR. ECG in Ten Days [On Giinde Temel Elektrokardiyografil. Kahraman M, translator. istanbul:
Ekbil A.S.; 2001.

Chapter in translated book:

- Tolay E. Planlamanin temelleri. In: Robbins SP, Decenzo DA, Coulter M. editors. Yonetimin Esaslari:
Temel Kavramlar ve Uygulamalar. Oguit A, translator. Ankara: Nobel Akademik Yayincilik; 2013. p.
104-29.

eBook:

- Aminoff MJ, Greenberg DA, Simon RP. Clinical Neurology. 9th ed. New York: McGraw Hill Medical;

2015. Available from: http://accessmedicine.mhmedical.com/book.aspx?bookID-1194
Electronic report / document:
- World Health Organization. World Alliance for Patient Safety Forward Programme 2008-2009.

Ist ed. France; 2008. Available from: http://apps.who.int/iris/bitstream/10665/70460/1/WHO_IER_
PSP_2008.04_eng.pdf

izmir Halk Sagligi Mudurlug. Saghk Bakanligr Yogun Bakim Unitelerinin Standartlari. izmir; 2007.
Available from:http://www.ihsm.gov.tr/indir/mevzuat/genelgeler/G_13082007 _L.pdf

Thesis:
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- Bayram TY. Universitelerde érgitsel sessizlik [master’s thesis]. Bolu: Abant izzet Baysal Universitesi,
Sosyal Bilimler Enstittist; 2010.

Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation].
Mount Pleasant (MI): Central Michigan University; 2002.
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5. Tables: Tables should come after the references in the main text, should be numbered in Latin
numerals according to the order in the article, should be shown in parentheses in the text, and should
have a brief title. Table number and title should be above the table, table explanations and abbreviations
should be below.

6. Pictures and figures: They should be numbered in Arabic numerals according to their usage order in
the text and should be shown in parentheses in the text. Photographs taken with a digital camera must
be at least 300 dpi resolution, 1280x960 pixel size, saved in jpg or tiff formats. Each picture and figure
should be prepared as a separate document and sent as attachments to the article in accordance with
the submission form. Picture and figure captions: Subtitles should come after the sources in the main
text, should be written briefly and briefly, and the paint/method used and the original magnification
should be stated. Symbols and letters used in figures should be defined.

7. Ethics Committee Approval, Conflict of Interest, Financial Support, Informed Consent, and
Author Contribution: These sections should be placed at the end of the article, before the references.

8. Acknowledgment Section: This section should be placed at the end of the article, before the
references.

Reference, Cross-Reference and Citation Control

Scientific research is based on previous works on the scientific field. During the new studies, previous
ones are cited and referred to in the context of certain rules. Scientific mistakes made in the studies,
whether intentionally or unintentionally, are undermining the reliability of the publication.

Forbes Journal of Medicine considers that the references of the studies which are accepted after the
evaluation must be given correctly and completely within the scope of publication ethics. In this context,
every work that is accepted is passed from bibliography, cross-reference and citation control by a
company which the board finds appropriate. The cost of the control carried out is the responsibility of
the author(s).

The bibliography, cross-reference and citation control of accepted studies are conducted in the following
steps for full text in Turkish and English:

- The bibliography is organized in accordance with the procedures and principles contained in
theVancouver Code of Conduct.

- Itis checked whether the in-text citations of each reference are given according to the procedures
and principles, and the ones that are incorrect are corrected.

- References to in-text citations are checked. The missing ones are requested from the writers, and
the ones that are incorrect are corrected.

The procedures and principles of referring in Turkish are valid for Turkish full text and in English for
English text.

Layout and Composition Operations

Forbes Journal of Medicine requires formality, readability, and uniformity of prints, with a uniform and
complete page layout, in accordance with standards. In this context, a company which is approved by
the publishing board arranges the page order and string of the studies completed with their plagiarism
control and bibliographic regulation.

Dispatch of DOI Number

Digital Object Identifier (DOI) is a unique access number that allows identification and access of any
work published in the electronic environment. It is mandatory to give a DOI number for every work
published in Forbes Journal of Medicine or in early edition. After the acceptance stage, the DOl number
is given by the editorial board to the studies which are accepted after plagiarism and bibliographic
control and are prepared for printing.

Early Edition

Forbes Journal of Medicine values spreading of current and original information. In this context, studies
that are accepted by completing the evaluation phase and completed after the acceptance process are
electronically published in early printing. Early issued publications are published with the volume and
number of pages that the editorial board considers appropriate and are removed from the early edition.
Studies in early printing may not be the latest version to be published in the normal issue. Minor editing
can be made on the work to be published as a final version.

Language Regulation

Work submitted to Forbes Journal of Medicine should have a clear and understandable language quality
appropriate to the rules of the language of the full text language (Turkish and English) and the scientific
literature. The work should be written in a clean and fluent language that is free from foreign words.
In this context, the fact that studies being redacted before submission for evaluation ensures that the
publishing processes are maintained in a healthier way.
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- Elsevier Language Service, http://webshop.elsevier.com/languageservices/
- Editage, http://www.editage.com/
- Enago, http://www.enago.com/

Ethical Principles to be Followed by Authors
Authors who submit articles to our journal must strictly abide by the ethical principles stated below.

1. In all studies involving the “human” factor, the Declaration of Helsinki states the principles set out in
the “Guide to Good Clinical Practices” and “Guide to Good Laboratory Practices” and T.C. It accepts the
principle of compliance with the relevant regulations of the Ministry of Health.

2. In researches related to humans, it is obligatory to obtain permission from the Ethics Committee for
Clinical Investigations and submit the relevant documentary journal.

3. The authors must state that they have received an informed consent document signed by the relevant
ethics committee and those involved in the study in the method section of the articles. If a copy of the
approval of the Ethics Committee is not sent to the magazine, the article will not be published.

4. Regardless of the identity of the patient in the case presentations, “Informed Consent” documentation
should be obtained from the patients or, where appropriate, the legal representative, and the article
should be written in writing under the title of the case presentation. The “Informed volunteer” document
must be sent to the journal from the patient or legal representative.

5. Conflicts of Interest: Authors should report conflicts of interest (if any) about their articles. If the
article includes direct or indirect commercial relation (such as recruitment, direct payments, having
stocks, company consultancy, patent licensing adjustments, or service fee) or an institution that provides
financial support for the trial, the authors have to state that the article does not have any commercial
relationship with the commercial product used, drug, company, etc. and, if the otherwise is present, then
they have to state the nature of relationships in the cover letter as well as under the title of “Conflict of
interest” before References section of the article.

6. Authoring Contribution: In many written articles, authors’ contributions to the research should be
presented in an editorial form (within the scope of publication right transfer form), which should be
explained and signed, such as idea formation, study design, experimental applications, statistics, writing
of the article.

7. Financial support: Financial support for the research, donation, and all other editorials (statistical
analysis, English/Turkish assessment) and/or technical assistance must be communicated before the
article’s resource section. Also, the authors must declare the roles of sponsors in the following areas,
(1) design of the employee, (2) data collection, analysis, and interpretation of the results, (3) writing of
the report, (4) decision to submit for publication. The articles sent to the journal should be arranged to
include the following sections.

Checklist for Authors

In the application process, authors should check the conformity of their submissions to all the materials
listed below, those applicants who do not comply with this guideline will be returned to the authors.

- The submitted manuscript shouldn’t have been previously published or submitted to another journal
simultaneously.

- The uploaded file should be in Microsoft Word document file format. Tables and captions should come
after references. High-quality copies of the figures should be sent as attachments.

- For original articles, the copy of the “Ethics Committee Approval Certificate” should be uploaded.

- A signed copy of the “Copyright Transfer Form” should be uploaded.

- Be sure that the article doesn’t contain the author’s name, institutional information, thanks letter

for the ethics committee, etc. This is important for referee evaluation of the article in terms of being
objectively handled by the “blind review”.

- You should not forget that if your study is found sufficient and appropriate in terms of subject, it will be
checked for plagiarism, and you should avoid making citations that will be within the scope of
plagiarism as writing the article.

- If your article is produced from a thesis, abstract, poster, etc.; be sure to state it as a foot note with the
date.

- For your article to be published, you need to make sure that you carefully check your article in the
latest information sent by the publisher. It will not be possible to make any changes to the article after
it is published.
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oz

Diinya Saglik Orguitii tarafindan 11 Mart 2020’de ilan edilen pandemi déneminde Siddetli akut solunum
sendromu-Koronavirls-2 enfeksiyonu geciren pediatrik olgularda bazi nérolojik bulgular gdzlenmistir.
Bu yeni virtstin merkezi sinir sistemine hematojen yolla veya periferik sinirden retrograd ve antegrad
tasinmaiile invaze oldugu dustintilmektedir. Buna ek olarak enfeksiyona yanit olarak gelisen immunolojik
anormallikler, enflamatuvar hasar ve vaskuler faktorler virlistin norolojik etkilerinin meydana gelmesinde
6nemli rol oynamaktadir. Bu etkilerin uzun dénemdeki sonuglarini belirtmek icin akut enfeksiyondan
4-12 hafta sonra ortaya ¢ikan semptom ve anormallikleri iceren subakut Koronavirls hastaligi-2019
(COVID-19) sendromu; akut enfeksiyondan 12 hafta sonra devam eden veya mevcut olan ve alternatif tani
ile iliskilendirilemeyen semptom ve anormallikleri iceren post COVID-19 sendromu ve her iki dénemi
icine alan post-akut COVID-19 sendromu tanimlanmistir. Akut dénemde gérilen bas agrisi, bas donmesi
gibi spesifik olmayan belirtiler; anosmi, aguzi gibi nispeten daha spesifik belirtiler ile ndbet, inme gibi
ciddi olabilecek komplikasyonlar COVID-19'un nérolojik etkileri arasinda yer almaktadir. Bunun disinda
uzun dénemde gorilen yorgunluk, konsantrasyon dusukligt, istah kaybi, kas-eklem agrisi, néro-
psikiyatrik semptomlar, hafiza bozukluklari, alici dil ve yurattci islevlerde zorluk, agri kesiciye direncgli
migren benzeri bas agrisi, posterior geri ddnusimli ensefalopati sendromu, iskemik ve hemorajik inme,
hipoksik ve anoksik hasar, akut kritik hastalik miyopatisi ve néropatisi gértilebilmektedir.

Anahtar Kelimeler: Cocuk, COVID-19, uzun dénem, nérolojik etki

ABSTRACT

During the pandemic process announced by the World Health Organization on March 11, 2020, some
neurological outcomes were observed in pediatric cases with Severe acute respiratory syndrome-
Coronavirus-2 infection. It is thought that this new virus invades the central nervous system by
hematogenous route or by retrograde and antegrade transport from the peripheral nerve. In addition,
immunological abnormalities that develop in response to infection, inflammatory damage and vascular
factors play an important role in the neurological effects of the virus. In order to indicate the long-
term conclusions of these effects; subacute Coronavirus disease-2019 (COVID-19) syndrome, which
includes symptoms and abnormalities occurring 4-12 weeks after acute infection; post-COVID-19
syndrome, which includes symptoms and abnormalities that persist or are present 12 weeks after acute
infection and cannot be associated with an alternative diagnosis and post-acute COVID-19 syndrome,
which includes both periods, has been described. Non-specific symptoms such as headache and
dizziness seen in the acute period; relatively more specific symptoms such as anosmia and agousia,
and potentially serious complications such as seizures and stroke are among the neurological effects of
COVID-19. In addition, long-term symptoms such as fatigue, difficulty in concentration, loss of appetite,
muscle-joint pain, neuro-psychiatric symptoms, memory disorders, difficulty in receptive language and
executive functions, migraine-like headache resistant to painkillers, posterior reversible encephalopathy
syndrome, ischemic and hemorrhagic stroke, hypoxic and anoxic injury, acute critical illness myopathy
and neuropathy can be observed.
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GIRIS

Aralik 2019'da Cin'in Wuhan kentinde goérulen atipik
pndmoni olgularinin nedeninin yeni bir koronavirUs tipi
olan Siddetli akut solunum sendromu-Koronavirlis2-
(SARS-CoV-2) oldugu bildirildi. Bu yeni viral etken Dlnya
Saglik Orgiitii (DSO) tarafindan Koronaviriis hastaligi-2019
(COVID-19) olarak adlandirildi’? Devam eden surecte
COVID-19 hizli bir sekilde dinya genelinde yayildi ve bu
salgin DSO tarafindan 11 Mart 2020'de pandemi olarak
kabul edildi?

Pandemi sureci ile birlikte COVID-19a bagli etkilerin
sadece solunum sistemi ile sinirli olmadigl ve birgcok
sistemi veya organi etkileyebilecegi gortuldiu. COVID-19'un
azimsanamayacak derecede 6neme sahip etkilerinden
birisi de pediatrik olgularda gorulebilen nérolojik tutulum
ile buna bagli bulgu ve komplikasyonlar olmustur. Halen
devam eden surecte cesitli merkezler tarafindan COVID-
19'un etkilerine yoénelik yapilan biyolojik calismalar ve
klinik gézlemler 1s1ginda virlsiin ndrolojik etkileri ve etki
mekanizmalariaydinlatilmaya ¢alisilmaktadir. Bas agrisi, bas
dénmesi, tat ve koku kaybi, miyalji gibi nérolojik belirtilerin
yaninda ensefalit, akut nekrotizan ensefalit, Guillain Barré
sendromu (GBS), akut dissemine ensefalomiyelit, inme
gibi komplikasyonlar da pandemi stirecinde COVID-19'un
pediatrik olgularda gorulebilen noérolojik etkilerinden
olmustur.* Bununla birlikte COVID-19 enfeksiyonu gegiren
hastalarin devam eden surec¢te uzun dénemdeki nérolojik
etkilerinin sonuglari da merak konusu olmus ve bu konuda
cesitli literatUr calismalari yayimlanmistir.

Bu makalede pediatrik olgularda COVID-19'un uzun dénem
norolojik etkileri hakkinda mevcut literattr bilgileri 1siginda
COVID-19'un nérolojik bulgularinin etki mekanizmasi, uzun
ddénemdeki nérolojik etkileri, bu etkilerin tanimlanmasi ve
uzun dénem prognozundan bahsedilmistir.

Patofizyoloji

SARS-CoV-2 yeni bir tek sarmalli, zarfli RNA virtGsudur.
Daha 6nce solunum yolu semptomlarina neden oldugu
bilinen diger koronavirUs tiplerinden sebep oldugu klinik
bulgular ile bu bulgularin siddeti ve etki mekanizmasi
yonuyle farklilik gosterebilmektedir. Bu hastalarda
gorulebilen norolojik  bulgularin  ise  COVID-19dan
kaynaklanip kaynaklanmadigi, eger dyleyse ne 6lctide etkili
oldugu konusu tam olarak anlasilamamigstir. Diger merak
edilen konulardan biri ise nérolojik bulgularin virGsin sinir
sistemine birincil olarak verdigi hasardan dolayr mi yoksa
enfeksiyonun sebep oldugu ikincil mekanizmalar ile mi
oldugudur.?s

SARS-COV-2'nin noéronal hicrelerde yayilma ve ¢ogalma
egiliminde olan ndroinvaziv ve nérotropik bir viris oldugu
bilinmektedir*. Bu invazyonu hiicrelerin ylzeyinde bulunan

110

anjiyotensin déndstirict enzim 2 (ACE2) reseptorleri
araciligiyla sagladigi gibi basigin ve neuropilin-1 (NRP-1)
reseptorleri de 6nemli rol oynamaktadir. ACE2 reseptorleri
solunum yolu epiteli, bdbrek htcreleri, ince bagirsak,
akciger parankimi, vaskuler endotel ve yaygin olarak santral
sinir sisteminde astrositler, oligodendrositler, substantia
nigra, ventrikller, orta temporal girus, posterior singulat
korteks, olfaktor bulbusta bulunmaktadir.*¢

COVID-19 enfeksiyonu sonucunda O&len hastalarin
yapilan otopsilerin %30 ile %40'inda santral sinir sistemi
hicrelerinde SARS-COV-2 RNA tespit edilmistir® Ayrica
enfekte hastalarin beyin omurilik sivisinda (BOS) da SARS-
COV-2 RNA tespit edilmis calismalar mevcuttur* Santral
sinir sistemindeki bu invazyonu aciklayabilecek cesitli
mekanizmalar 6ne surUlmustir. Bunlardan en bilineni;
virtsun kana gecip viremiye sebep olmasi sonrasinda kan
beyin bariyerini gectigi hematojen yol; diger bir yol ise
periferik sinir hicrelerinden merkezi sinir sistemine dogru
virsliin retrograd veya anterograd tasinmasi yoludur.

Kan-beyin bariyeri ve kan-BOS bariyeri bircok patojen ajan
icin gecisi engelleyen bir yapiya sahiptir. Fakat &zellikle
norotropik virtslerde oldugu gibi SARS-COV-2'nin de bu
bariyeri gecebildigi 6ne sGrilmustir.*> Kan beyin bariyerini
gecisinde;

- SARS-COV-2 ile enfekte monosit, grantlosit ve lenfosit
gibi konak hucrelerin endotel disina gecisi (Truva ati),

- Endotelyal htcrelerin siki baglantilarinin bozulmasiyla
virislin parahicresel gecisi,

- Virlsin endotel hiicrelerindeki reseptorleri kullanarak
hicre icine gegisi ve sonrasinda endotel hticrelerinden

santral  sinir sistemi  hucrelerine  gecisi  yoluyla
olabilmektedir.
Olfaktor epitel hucrelerinin  enfeksiyonu sonrasinda

virisiin olfaktor sinir htcresine invazyonun ardindan
santral sinir sistemi hlcrelerine tasinmasi diger solunum
yolu koronavirlslerinde oldugu gibi SARS-COV-2'nin de
yayilim mekanizmalarindan birisidir.*>

COVID-19 enfeksiyonu geciren hastalardaki nérolojik
bulgularin virtsun direkt néronal hicrelere invazyonu ile
olabildigi gibi ikincil mekanizmalar ile de olabilmektedir. Bu
bulgularin néronal, vaskuler ve immun faktorler gibi birkag
farkli mekanizmanin beraber veya tek basina tetiklenmesi
sonrasinda olusabilecegine dair gorusler;, COVID-19
enfeksiyonunda gorilen nérolojik bulgularin  klinik,
radyolojik ve patolojik olarak heterojen bir gérinimine
sahip olmasina agiklik getirebilmektedir. Biyolojik ve klinik
gdzlemlerde 3 mekanizma bu bulgularin olusmasinda 6n
plana ¢ikmistir*>7 Sekil 1'de* 6zetlenen bu mekanizmalar,

1. Akciger hastaligi ve iliskili sistemik hastaligin sebep
oldugu multiorgan yetmezligi, hiperenflamasyon ve
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Sekil 1. COVID-19'un nérolojik etkilerinden sorumlu mekanizmalar

COVID-19: Koronavirls hastaligi-2019, ADEM: Akut dissemine ensefalomiyelit, GBS: Guillain Barré sendromu

hiperkoagllopati durumuna ikincil olarak santral sinir
sisteminin etkilenmesi,

2. SARS-COV-2'nin merkezi sinir sistemine dogrudan
invazyonu,

3. Postenfeksiyoz immdin aracili komplikasyonlara ikincil
gelisen santral ve periferik sinir sisteminin etkilenmesi ile
olabilmektedir.

COVID-19 enfeksiyonunun akut dénemdeki etkilerinin
yani sira gecen zaman ile birlikte postenfeksiy6z uzun
dénem noérolojik sonuglari da dnem arz etmektedir. Bunlar
arasinda kronik halsizlik, yaygin miyalji ile anksiyete,
depresyon, uykusuzluk, obsesif kompulsif bozukluk,
postravmatik stres bozuklugu gibi noéro-psikiyatrik
semptomlar, migren benzeri bas agrisi, konsantrasyon
dustklugt ve hafiza bozukluklart goérulmastir” Akut
enfeksiyona yanit olarak gelisen immunolojik anormallikler
ve enflamatuvar hasar virlsin uzun dénemdeki belirtilerin
ana nedeni olarak gorilmektedir. Gelisen siddetli sistemik
enflamasyon, virlsin dogrudan néroenflamasyonu,
mikrovaskuler tromboza bagli gelisen komplikasyonlar ve
nérodejenerasyona ait bulgular COVID-19'un uzun dénem
etkileri ile 6rtismektedir. Birtakim farkli mekanizmalarin
da yine bu déneme katkida bulundugu dustnulmektedir.
Kronik dustk seviyeli néroenflamasyon, bellek T hucre
birikimi ve yeni antijenlere karsi yanit verme yeteneginin

azalmasi, disfonksiyonel lenfatik drenajin yani sira olfaktor
epitelyumda gelisen viral invazyon sonrasinda olfaktor
kompleksi boyunca meydana gelen pasif diflizyon ve
aksonal tasinmada da yine virtstin kalici etkilerin de rol
oynayabilir. Immiin sistemin aktivasyon seviyesi ile bilissel-
davranissal degisiklikler dogrudan iliskili goérulmektedir.
Kritik hastalik sonrasinda yogun bakimdan taburcu
edilen hastalarin %20-40inda bilissel bozulma meydana
gelmistir. Bununla birlikte hafif gecirilen COVID-19 sonrasi
meydana gelen beyin sisi gibi bulgular disotonominin
de sutrece katkida bulunabilecegini; bununla birlikte
enflamasyon, mikrovaskiler tromboz, kullanilan ilaglarin
iyatrojenik etkileri ve COVID-19'un psikososyal etkileri gibi
COVID-19 slrecine ait olabilecek komplikasyonlarin da
bu strece katkida bulunabilecegini dusindirmektedir’
Bir hipoteze gbre SARS-COV-2'nin beyin sapinda
meydana getirdigi etkiye bagli bulgular ile COVID-19
enfeksiyonunun uzun dénem ndérolojik bulgulari birbiriyle
ortismektedir. Buna sebep olarak ise beyin sapinda ACE2
ve NRP-1 reseptorlerin eksprese olmasina bagli olarak
virlsin beyin sapi hiicrelerine invazyonu ile beyin sapinda
virise bagli enflamasyon ve vasktlopati gelismesi sorumlu
tutulmaktadir.®

SARS-CoV-2 koku alma duyusunda 6nemli degisikliklere
neden olabilir. Bu degisiklikler genellikle gecici olsa da
COVID-19'lu bircok hastada aylarca stren koku alma

m
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bozuklugu gbzlenebilmektedir. Hayvan ve insanlarda
yapilan otopsi calismalarinda akut anosmiye neden
olan mekanizmalar agiklanmaya calisilmis olsa da kalici
koku kaybinin mekanizmasi belirsizligini korumaktadir.
Bu amagla uzun dénemde objektif testlerle koku kaybi
saptanabilmis 9 hastaya ait olfaktor epitelden alinan
biyopsi drneklerinin incelendigi bir calismada; interferon-y
ekspreseedenT hlcrelerininyaygin birsekilde infiltrasyonu,
CD207 dendritik hicrelerin artisi, anti-enflamatuvar M2
makrofajlarinin azalmasi da dahil olmak Uzere miyeloid
hlcre serilerinde degisiklikler gézlenmistir. Olfaktor sinir
hicrelerinde epitel hicrelerine gérece azalmanin olmasi
ve SARS-CoV-2'nin dokudan elimine edilmesinden cok
sonra T hicre aracili enflamasyonun devam etmesi;
COVID-19 sonrasi uzun sureli koku kaybinin mekanizmasi
olabilecegi gosterilmeye calisilmistir®

SARS-COV-2 enfeksiyonunun uzun dénem etkilerinden
olan miyalji ve yorgunluk yakinmalari olan 16 hastanin
dahil edildigi bir calismada hastalar elektromiyografi (EMG)
ve kas biyopsisi yapilarak COVID-19 ve miyopati iliskisi
degerlendirilmistir. Hastalarin %75'inde EMG bulgusu olarak
miyopati gdzlenmis, biyopsiincelemelerininise tamaminda
histolojik degisiklikler gozlenmistir. Bu degisiklikler ise
kas lifi atrofisi, hafif mitokondriyal degisiklikler, MHC-I
ekspresyonu, T htcre infiltrasyonlari ve kapiller endotel
hicrelerinin  bazal laminasindaki anormalliklerin yani
sira 6zgul olmayan histolojik degisiklikleri de icerdigi
belirtilmistir. Buna bagli olarak iskelet kaslarinin SARS-
CoV-2'nin ana hedefi olabilecegi ve COVID-19 sonrasi
14 aya kadar devam edebilen kas semptomlarina neden
olabilecegi 6ne surtlmistir? Oncesinde néropati dykiisi
ve riski olmayan fakat COVID-19 enfeksiyonu sonrasinda
periferal noéropati gelisen hastalarin degerlendirildigi
baska bir calismada; COVID-19 baslangicindan sonraki 1 ay
icinde godzlenebilen kicglk lifli duyusal néropati bulgular
yaygin olarak saptanmistir. Ayrica daha az siklikta olmak
Uzere kritik hastalik aksonal néropatisi ve multifokal
demiyelinizan noropatili hastalar da tespit edilmistir.
Bu bulgular COVID-19 enfeksiyonu sonrasinda gelisen
agrill  karincalanma parestezilerini ve yorgunlugunu
aciklamaktadir.®

Uzun Dénem Etkileri ile ilgili Tanimlamalar

COVID-19 enfeksiyonunun uzun doénem
goruldiukce bu ddénemin tanimlamalari
sUrecinde gelisim gdstermistir.

6 Ekim 2021'de DSO tanimlamasina gére ‘post COVID-19";
olasi veya dogrulanmis SARS-CoV-2 enfeksiyonu &ykusu
olan, genellikle COVID-19'un baslangicindan 3 ay sonra,
semptomlari en az 2 ay sUren ve alternatif bir tani ile
aciklanamayan kisilerde ortaya ¢ikar. Yaygin semptomlar
yorgunluk, nefes darligi, bilissel islev bozuklugunun yani

sonuglari
da pandemi
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sira digerlerini icerir ve genellikle glinluk isleyisi etkiler.
Semptomlar akut bir COVID-19 epizodundan ilk iyilesmeyi
takiben yeni baslangicli olabilir veya ilk hastaliktan devam
edebilir. Semptomlar ayrica zaman iginde dalgalanabilir
veya tekrarlayabilir."

Ulusal Saglik ve Klinik Mikemmellik Enstitist’'nin (NICE-
National Institute of Health and Clinical Exellence)
yayinladigi COVID-19'un uzun dénem etkilerinin yonetimi
kilavuzunda post COVID-19 sendromunun tanimlamasi su
sekilde yapilmistir;, COVID-19 ile uyumlu bir enfeksiyon
sirasinda veya sonrasinda gelisen belirti ve semptomlar 12
haftadan uzun surer ve alternatif bir tani ile agiklanamaz.
Genellikle birbiriyle 6rtisen, zamanla dalgalanabilen,
degisebilen ve vicuttaki herhangi bir sistemi etkileyebilen
semptom kUmeleri ile kendini gosterir. Post COVID-19
sendromu, altta yatan alternatif bir hastalik olasilig
degerlendirilirken 12 haftadan 6nce dustinilebilir. Klinik
olgu tanimlarina ek olarak, “long COVID-19" terimi yaygin
olarak akut COVID-19 sonrasinda devam eden veya gelisen
belirti ve semptomlari tanimlamak icin kullanilir. Hem
devam eden semptomatik COVID-19 (4 ila 12 hafta arasi)
hem de post COVID-19 sendromu (12 hafta veya daha fazla)
icerir?

Nalbandian ve ark'nin” 2021 yilinda yayinladiklari

calismada ise post-akut COVID-19 sendromu iki ddnemde
incelenmistir (Sekil 2). Bunlar;

1. Akut COVID-19'un ardindan 4-12 hafta sonra ortaya ¢ikan
semptom ve anormallikleri iceren subakut veya devam
eden semptomatik COVID-19 sendromu,

2. Akut COVID-19'un baslangicindan 12 hafta sonra devam
eden veya mevcut olan ve alternatif taniile iliskilendirilemeyen
semptom ve anormallikleri iceren kronik veya post COVID-19
sendromudur.

Groof ve ark./nin® 2021'de yayimlanan ve 57 calismada
250.351 COVID-19 hastasinin (yas ortalamasi 54,4 yil) post-
akut sekellerinin degerlendirildigi incelemede;

- Kisa dénem; akut COVID-19'dan 1 ay sonraki post-akut
klinik belirtileri;

- Orta dénem; 2 ila 5 ay sonra devam eden ve yeni eklenen
klinik belirtileri;

- Uzun dénem; en az 6 aydir mevcut olan klinik belirtileri
ifade eden dénem olarak siniflandirmistir.

Norolojik Belirtiler

COVID-19a yonelik yapilan cesitli calismalar ve olgu
bildirimleri ile birlikte virlsin sadece solunum yolu
bulgularina sebep olmadigi; bununla birlikte deri, karaciger,
bobrek, kalp ve beyni de etkileyen genis bir yelpazede
organotropizme sahip oldugu anlasilmistir.  COVID-
19'un hizla yayilmasiyla birlikte artan olgu bildirimleri ile
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Sekil 2. COVID-19 seyrine ait tanimlamalar

COVID-19: Koronavirls hastalidi-2019, SARS-CoV-2: Siddetli akut solunum sendromu-Koronavirtis-2

nérolojik belirtiler de daha sik bildirilmeye baslanmistir.
Fakat ‘nérolojik belirtiler’ kategorisinin tanimi net olarak
yapilmadigiicin calismalar arasindaki veriler de degiskenlik
gostermektedir. Yapilan farkli calismalarda COVID-19
enfeksiyonu geciren hastalarda goértlen noérolojik
belirtilerin orani %4,2 ile %84,4 arasinda degismektedir.”
Bununla birlikte COVID-19 enfeksiyonu geciren hastalarda
gbriulen ndrolojik belirtilerin mekanizmalari tam olarak
bilinmedigi i¢cin ndérolojik semptomlar ile COVID-19
enfeksiyonu arasinda nedensel baglanti kurma konusunda
dikkatli olunmasi gerekmektedir.

COVID-19 enfeksiyonu geciren hastalarda bas agrisi, bas
dénmesi gibi spesifik olmayan belirtiler; anosmi, aguzi
gibi nispeten daha spesifik belirtiler ile ndbet, inme gibi
ciddi olabilecek komplikasyonlar COVID-19'un nérolojik
etkileri arasinda yer almaktadir. COVID-19 enfeksiyonunda
gbrilebilen noérolojik bulgular Tablo 1'de gosterilmistir.

COVID-19 enfeksiyonu gegiren hastalarin uzun dénem
etkilerine yonelik olarak iki ylzden fazla bulgu atfedilmistir.
Bu bulgularin 6nemli bir kismi 6zgil olmayan ve toplumda
sikligi fazla olan yorgunluk, konsantrasyon dusukligu, istah
kaybi, kas-eklem agrisi ve diger koronavirls tiplerinde de
gbrilebilen postviral sendroma ait kronik halsizlik, depresif
semptomlar ve uyku bozuklugu gibi bulgular sayilabilir.
Diger uzun doénem bulgulart arasinda kronik halsizlik,
bazi noéro-psikiyatrik semptomlar (anksiyete, obsesif
kompulsif bozukluk, postravmatik stres bozuklugu), agri
kesiciye direncli migren benzeri bas agrisi, ylksek sitokin
seviyelerine atfedilen ge¢ baslangicli bas agrisi, tat ve koku
kaybi, hafiza bozukluklari, alici dil ve yUrtttcl islevlerde
zorluk, posterior geri donustimli ensefalopati sendromu,

Tablo 1. COVID-19 enfeksiyonuna ait nérolojik bulgular

Santral sinir sistemi

bulgulan Periferik sinir sistemi bulgulari

Anosmi

Disguzi

Disotonomi

Akut enflamatuvar demiyelinizan
polindropati

Bas agrisi

Bas dénmesi
Biling bozuklugu
Konflizyon

Akut inme
Hareket bozukluklar
Ataksi

Ensefalit

Noébet
Noéropsikiyatrik
semptomlar
Ajitasyon

COVID-19: Koronaviris hastaligi-2019

iskemik ve hemorajik inme, hipoksik ve anoksik hasar, akut
kritik hastalik miyopatisi ve néropatisi goralmustar”

Groof ve ark./nin® 2021'de yayimlanan ve 57 calismada
250351 COVID-19 hastasinin (yas ortalamasi 54,4 yil)
degerlendirildigi incelemede nodrolojik semptomlar:
Bas agrisi, hafiza zayifligl, konsantrason gugligl, bilissel
bozulma, anosmi, aguzi/disguzi olarak degerlendirmistir. Bu
degerlendirmede en yaygin semptomlarin konsantrasyon
gucligl, hafiza zayifligr ve bilissel bozukluk olarak
bildirilmistir.

Zimmermann ve ark.'nin* COVID-19 enfeksiyonu gegciren
19.426 cocuk ve addlesan hastayi iceren 14 adet ¢calismanin
incelendigi calismada; post-akut COVID-19 déneminde
norolojik bulgularin  sikliklarinda belirgin  farkliliklar
gorulmaustar. Bu bulgular; bas agrisi %3-80, yorgunluk %3-
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87, uyku bozuklugu %2-63, konsantrasyon guclugt %2-
81, koth koku veya anosmi %3-26 siklikta saptanmistir.
Bununla birlikte artan yas, kadin cinsiyet, alerjik hastalik,
enfeksiyon dncesi fiziksel ve mental kotilik durumu, daha
uzun hastane yatisi, kalici semptomlarin daha sik ve ciddi
olmasi ile iliskili oldugu bildirilmistir.

Bir calismada COVID-19 enfeksiyonu geciren cocuk ve
adolesan yas grubundaki hastalarin %44,8'inde post-akut
COVID-19 bulgulari (bas agrisi, uyku guclugl, egzersiz-
yurlyUs intoleransi) saptanmis olup bu bulgular; yas,
basvuru sirasindaki kas agrisi ve yogun bakim Unitesine
yatis ile iliskili bulunmustur’® Oncesinde hastane yatis
oykUlsU olan cocuk hastalarin degerlendirildigi prospektif
bir calismada yorgunluk, uyku problemleri, bas agrisi, tat ve
koku duyu kaybi COVID-19'un kalici semptomlari arasinda
yer almis olup ayni calismada artan yas, kadin cinsiyet,
eslik eden alerjik hastalik, gastointestinal problemler, asin
kilo ve obezite, ciddi akut COVID-19 enfeksiyonu, eslik
eden pndmoni ve noérolojik durumu post-akut COVID-19
bulgulari icin risk faktért olarak bildirilmistir'® Yine benzer
sekilde Behnood ve ark.'nin” yapmis oldugu meta-analizde
artan yas, kadin cinsiyet, altta yatan komorbid durumlar
SARS-CoV-2 sonrasi artmis kalici semptom riski ile iliskili
saptanmistir.

COVID-19 enfeksiyonu geciren c¢ocuk hastaya ait
komplikasyonlarin incelendigi bir calismada hastalarin
%l'inde  norolojik  komplikasyon  bildirilmistir. ~ Bu
komplikasyonlar icerisinde ensefalopati, nébet, meningeal
belirtiler iceren hastalar daha ylUksek oranda gorulirken,
intrakraniyal kanama, kraniyal sinir felci, GBS, gdrme
sorunlari  gibi komplikasyonlar daha nadir oranda
goérulmustar.'®

Devam eden pandemi sureci ile birlikte COVID-19 sonrasi
durum calismalarinda kullanilan uzun sonug listesi
(temel sonug¢ seti) 1siginda post-akut COVID-19a ait
norolojik bulgular arasinda; bas dénmesi, bas agrisi, felc,
otonomik islev bozuklugu, titreme, nobetler, tat alma/
koku bozuklugu, bradikinezi, dismetri, konusma gucligi/
dizartri, uyusukluk, GBS, anormal refleksler, trigeminal
nevralji, nevralji/néropati, parkinsonizm, denge sorunlari,
ensefalit, beyin fizyolojisi degisiklikleri, huzursuz bacak,
anormal kas tonusu, konflizyon, konsantrasyon/hafiza
bozuklugu bildirilmistir.”

SONUC

SARS-CoV-2 solunum yolu bulgulari disinda bir¢ok sistemi
etkileyebilen ve uzun dénemde c¢esitli komplikasyonlara
sebep olabilen bir viriis olarak kabul gérmektedir. Onemli
etkilerinden birisi de hastalarda gorulebilen nérolojik
tutuluma bagli bulgulardir. Bu bulgular akut dénemde
gelisebilen non-spesifik hafif bulgular olabilecegi gibi, uzun
dénemde ciddi olabilecek komplikasyonlar da olabilir.

N4

Asemptomatik veya hafif solunum yolu enfeksiyonu
semptomlari gosteren hastalarda ndérolojik bulgularin
taninmasi ve iliskilendirilmesi ve ayrica siddetli gecirilen
COVID-19 hastaligin  non-spesifik komplikasyonlarini,
dogrudan veya dolayli olarak virlsin neden oldugu
komplikasyonlardan ayirt etmek zor olabilmektedir?° Bu
hastalarda gorilen noérolojik belirtilerin  mekanizmalari
tam olarak bilinmemekle birlikte yapilan ¢alismalar
Isiginda bu belirtilerin virtisin néronal invazyon, vaskuler
veimmun faktorler gibi birkag farkli mekanizmanin beraber
veya tek basina tetiklenmesi sonrasinda olusabilecegine
dair gorusler mevcuttur®>” Gorilen nérolojik bulgularin
COVIDI9- ile iliskilendirilmesi dikkatli yapilmali ve kesin
olgu tanimlari kullanilmalidir. Bu konuda biyolojik, klinik ve
epidemiyelojik prospektif calismalarin artmasi virds iliskili
nedensel baglanti kurma konusunda daha net bilgiler
verecektir.
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ABSTRACT

Objective: In this study, we aimed to investigate the physiological biodistribution pattern of %¢Ga-
DOTATATE and DOTANOC using standardized uptake value (SUV) parameters (maximum and mean)
in nontumorous tissues on positron emission tomography/computed tomography (PET/CT) images.

Methods: Images of 40 patients (female, n=23 and male, n=17; mean age, 52.50%15.82 years) who
had undergone “Ga-DOTA labeled (TATE or NOC) PET/CT imaging with the diagnosis of GEP-
neuroendocrine tumor (NET), non-GEP-NET and thyroid cancer were retrospectively evaluated. SUV,_
and SUV__ measurements were performed from areas of physiologic uptake including pituitary gland,
parotid and submandibular gland, palatine tonsils, thyroid, lungs, blood pool, thymus, lymph nodes,
liver, pancreas (from head, body and tail parts), spleen, stomach, both adrenal gland, kidney, small bowel

and colon, bone marrow, prostate, glandular breast tissue and muscle tissue.

Results: The highest uptake for ¢8Ga-DOTATATE and %Ca-DOTATANOC was noted in the spleen,
adrenal, kidney, liver, pituitary gland and head of the pancreas, respectively. Lung, muscle, blood pool,
bone marrow, lymph node and breast showed low uptake (SUV, <2), while moderate uptake was
observed in the remaining organs.

max-mean

Conclusion: We think that determination of uptake patterns and range of SUV,__  values for both
agents in many organs will aid in discriminating between physiologic and pathologic uptake during the
interpretation of images.

Keywords: ¢Ga-DOTATATE, ©“Ga-DOTANOC, PET/CT, somatostatin receptor, physiological

biodistribution

oz

Amag:Bucalismada,®Ca-DOTATATEve DOTANOC'un nonttiiméraldokulardakifizyolojik biyodagiliminin,
pozitron emisyon tomografisi/bilgisayarli tomografi (PET/BT) gérintulerinde standartlastirilmis tutulum
degeri (SUV) parametreleri (maksimum ve ortalama) kullanilarak arastirilmasi amaglanmistir.

Yéntem: GEP-néroendokrin tumaor (NET), non-GEP-NET ve tiroid kanseri tanisi ile ¢¥Ga-DOTA isaretli
(TATE veya NOC) PET/BT goruntileme yapilmis 40 hastanin (kadin: 23, erkek: 17; ortalama yas:
52,50%15,82 yas) goruntuleri retrospektif olarak degerlendirilmistir. Hipofiz bezi, parotis, submandibular
bez, palatin tonsil, tiroid, akciger, kan havuzu, timus, lenf nodu, karaciger, pankreas (bas, gévde ve kuyruk
kesiminden), dalak, mide, adrenal bez (sag ve sol), bobrek, ince ve kalin barsak, kemik iligi, prostat,

meme glandiiler dokusu ve kas dokuyu icerecek sekilde fizyolojik tutulum alanlarindan SUV,__ ve SUV_
olctimleri yapilmistir.

maks

Received/Gelis: 30.05.2022
Accepted/Kabul: 03.09.2022

Corresponding Author/
Sorumlu Yazar:

Evrim SURER BUDAK MD,

Akdeniz University Faculty of
Medicine, Department of Nuclear
Medicine, Antalya, Turkey

Phone: +90 530 513 40 75

= evrimsurer@hotmail.com
ORCID: 0000-0002-8318-0785

©Copyright 2023 by the izmir Buca Seyfi Demirsoy Training and Research Hospital / Forbes Journal of Medicine published by Galenos Publishing House.

Licensed by Creative Commons Attribution 4.0 International (CC BY)

©Telif Hakki 2023 izmir Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi / Forbes Tip Dergisi, Galenos Yayinevi tarafindan yayinlanmistir.

Bu dergide yayinlanan biitiin makaleler Creative Commons 4.0 Uluslararasi Lisansi (CC-BY) ile lisanslanmustir.

16



https://orcid.org/0000-0002-8318-0785
https://orcid.org/0000-0001-7487-9044
https://orcid.org/0000-0002-0932-2474
https://orcid.org/0000-0002-0698-4907
https://orcid.org/0000-0002-2627-3133
https://orcid.org/0000-0001-5809-0369

SURER BUDAK E et al. Physiological Biodistribution of ¢Ga-DOTATATE and ¢Ga-DOTANOC

Bulgular: ¥Ca-DOTATATE ve ©Ca-DOTATANOC icin en yuksek tutulumlar sirasiyla dalak, adrenal bez, bobrek, karaciger, hipofiz bezi ve pankreas
bas kesiminden elde edilmistir. Akciger, kas dokusu, kan havuzu, kemik iligi, lenf nodu ve meme glanduler dokusunda distk dizeyli tutulum

(Suv

maks-ort

patolojik tutulum ayriminda faydali olacagini distinmekteyiz.

maks-ort

<2) saptanirken geriye kalan organlarda orta dereceli tutulum izlenmistir.
Sonug: Her iki ajan icin de, pek ¢cok organdaki tutulum paternleri ve SUV

degerlerinin bilinmesinin, gériintl analizi sirasinda fizyolojik ve

Anahtar Kelimeler: *Ga-DOTATATE, ¢¥Ca-DOTANOC, PET/BT, somatostatin reseptor, fizyolojik biyodagilim

INTRODUCTION

Neuroendocrine tumor (NET) cells characteristically
overexpress somatostatin (SST) receptors (SSTRs).! SST is a
peptide hormone that controls neurotransmission, hormone
secretion, and cell proliferation by binding to SSTRs?
SSTRs have 5 subtypes (SSTRI-5); SSTR2 is the dominant
form in NETs and in most of the normal tissues. SSTR
overexpression enables functional imaging of NETs by
positron emission tomography/computed tomography
(PET/CT) using radiolabeled SST analogues? Gallium 68
1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic  acid
(6¥CGa-DOTA) labeled SST analogues are commonly used
in NET imaging. ©“Ga-[DOTA-D-Phel-Tyr3-octreotide
(DOTATOC), DOTA-D-Phel-Tyr3-octreotate (DOTATATE),
DOTA-1-Nal3-octreotide (DOTANOC)] are the main
SSTR anolouges used in PET imaging. “®Ga-labeled DOTA
peptides consist of an active part directly bounding
to SSTR (TATE, NOC, TOC), a chelating agent (DOTA)
and a B emitter isotope (®®Ga). ®Ga-DOTATATE shows
selectively high affinity to SSTR2 while ¢Ca-DOTANOC
has a wide spectrum binding profile for SSTR 2, 3 and 5.
The maximum standardized uptake value (SUV,__)isa PET
parameter that reflects the SSTR distribution and density.
SSTR expression is not only specific to NETs. Many normal
organs demonstrate variable SSTR expression, especially
the pituitary gland, adrenals, kidneys, spleen and liver. It
may be difficult to detect lesions in physiological uptake
areas. Therefore, it is crucial to know the physiological
biodistribution pattern of %Ga-DOTA SSTR analogs to
discriminate pathological or physiological uptake on the
onset of malignancy when interpreting PET/CT imaging. In
the literature, many studies have shown the superiority of
%8Ga-DOTATATE and ¢Ca-DOTANOC in the diagnosis and
treatment of NETs. However, there are limited data about
physiological biodistribution in non-tumorous organs.*

In this study, we aimed to investigate the physiological
biodistribution pattern of ¢Ga-DOTATATE and ¢%Ga-
DOTANOC by using SUV parameters (maximum and mean)
in nontumorous tissues on PET/CT images of patients with
the diagnosis of gastroenteropancreatic (GEP)-NET, non-
GEP-NET, and thyroid cancer.

METHODS

Patient population: Ca-DOTATATE (n=25) and ¢%GCa-
DOTANOC (n=15) PET/CT images of 40 patients with the

diagnosis of GEP-NET (n=11, 27.5%), non-GEP-NET (n=14,
35%) and thyroid cancer (n=15, 37.5%) were evaluated
retrospectively. The medical records of each patient
were examined. Patients with documented or suspicious
additional malignancies were excluded. The study was
approved by the Akdeniz University Faculty of Medicine
of Local Ethics Committee (decision number: 85, date:
09.04.2013).

%8Ga-DOTA Imaging: °®Ga-DOTATATE and %Ga-DOTANOC
(Advanced Biochemical Compound (ABX), Germany) were
labeled using a tin-oxide—based fully automated system
(GallElute, Scintomics, Furstenfeldbruck, Germany) using a
standardized labeling sequence. Radiochemical purity was
over 97% in all cases based on high-performance liquid
chromatography. The average doses of intravenously (V)
administered %Ca-DOTATATE and %Ga-DOTANOC were
132.05 MBqg and 116.77 MBq, respectively. Whole-body
images from the skull base to mid-thigh were acquired
60+10 minutes after the injection using a hybrid PET/CT
scanner (Biograph True Point, Siemens Medical Solutions,
Germany). A low-dose 16-slice multidetector CT scan
(parameters: 26 mA, 120 kV, table speed 0.5sec/rotation 80
mA, 140 kV, 27 mm/rotation, and slice width of 5.0 mm)
was used for screening. A standard whole-body PET scan
was conducted in a 3D mode with an acquisition time of
3 min per bed position scanning the exact area with the
CT scan. PET images were reconstructed with and without
correction for attenuation using an “attenuation-weighted
ordered subset expectation maximization” (AWOSEM)
algorithm. Then, the data were transferred into a Syngo
TrueD workstation (Siemens Medical Solutions) for further
processing.

Image analysis: PET, CT, and fuzed/CT images in the
axial, sagittal, and coronal planes and maximum intensity
projection (MIP) images were reviewed and analyzed by
a single nuclear medicine specialist. Measurements were
performed from areas of physiologic uptake including
pituitary gland, parotid gland, submandibular gland,
palatine tonsil, thyroid, lung, blood pool (left ventricular
cavity), thymus (if visualized), lymph nodes (axillary region
with benign morphological characteristics), liver, pancreas
(head, body and tail), spleen, stomach (fundus and other
parts), adrenal gland (left-right), kidney (renal cortex), small
bowel and colon (areas where lumen and wall can be
separately discerned), bone marrow (iliac crest), prostate,
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glandular breast tissue and muscle tissue (gluteal muscle).
If the primary diagnosis was related to one of these
physiologic organs, this organ was excluded. A volume
of interest (ROI) was drawn in the transaxial attenuation-
corrected PET slice with correlation with CT images in order
to fit the organ and avoid any scatter from adjacent tissues.
ROls are drawn including whole organ in small structures
such as pituitary gland and adrenals, while approximately
2 cm circular for larger organs. The homogeneous/less
heterogeneous uptake pattern without any intense
focus was especially preferred while fitting ROIs. SUV__
and mean standardized uptake (SUV__ ) values were
calculated from ROls. SUV___ -~ was taken as the average
SUV concentration in ROIL. SUV__ and SUV___values were
automatically provided by a computer - assisted software
on the basis of a standardized formula.

Statistical Analysis

For statistical analysis Statistical Package for Social
Sciences 19.0 was used. The fitness of variables to normal
distribution was analyzed using the Shapiro-Wilk test. For
the analysis of correlations between nominal variables,
chi-square test, for the comparison of two independent
groups, according to characteristics of the data, t-test or
Mann-Whitney U test was used. For the comparison of
two and three dependent groups, Wilcoxon signed-ranks
test and Freidman test were used, respectively. As post-
hoc analysis, Wilcoxon signed rank test and Bonferroni
correction were employed. P values less than level 0.05
were considered significant.

RESULTS

Patient characteristics: Patient characteristics are
summarized in Table 1. No statistically significant
difference was detected between %GCa-DOTATATE and
%8Ca-DOTANOC groups characteristics for gender, age,
activity injected, and time of examination.

Physiologic uptake patterns: Number of evaluated organs
were as follows: pituitary gland (n=40), palatine tonsil (n=40),
submandibular gland (n=40), parotid gland (n=40), lungs
(n=40), kidney (n=40), small bowel (n=40), colon (n=40),
lymph node (n=40), breast (n=40), muscle (n=40), bone
marrow (n=40), blood pool (n=40), spleen (n=39), right adrenal
(n=39), left adrenal (n=38), pancreas (head, body and tail,
n=36), liver (n=35), stomach (fundus and other, n=32), thyroid
(n=25), prostate (n=17) and thymus (n=16). One patient was
splenectomized (n=39) and thymic uptake was observed
only in 16 patients, who are relatively at younger ages (16-
23 years old). The highest uptake for ®Ga-DOTATATE and
%8Ga-DOTATANOC was noted in spleen, adrenal, kidney,
liver, pituitary gland and head of the pancreas, respectively.
Lung, muscle, blood pool, bone marrow, lymph node and
breast showed low uptake (SUV__ <2) while moderate
uptake was observed in the remaining organs (palatine
tonsil, submandibular gland, parotid gland, thyroid, thymus,
body and tail of the pancreas, stomach, small bowel, colon
and prostate). Whole body MIP images demonstrating the
physiological biodistribution of ¢Ga-DOTATATE and %¢Ga-
DOTANOC are shown in Figure 1. The SUV__ and SUV___
values (mean and standard deviation) of reference organs

Table 1. Patient characteristics in 4 Ga-DOTATATE and ¢Ga-DOTANOC groups

%8Ga-DOTATATE

%%Ga-DOTANOC

F:15 F:8

Gender M:10 M:7
Mean: 51.44%1.17 Mean: 54.27£17.25

Age Median: 53.00 Median: 56.00
Min-max: 16-76 Min-max: 19-84
Gastric NET: 6 (4 F, 2 M) Gastric NET:2 (1 F. 1 M)
égs:?:grl;(aNoE’TL;:ﬂ((r\:lwn rimary origin: 4 (4 M) Pancreatic NET: 2 (1F, 1 M)
Carcinoid svndrom: | (M)p yorigin: Carcinoma of unknown primary origin: 4 (1 F, 3 M)

Y A Ectopic cushing syndrome: 1 (F)

Paraganglioma: 2 (2 F) Cerviks NET: 1 (F)

Diagnosis Pheochromocytoma: 1 (M) .

Medullary thyroid carcinoma: 1 (M)

Medullary thyroid carcinoma: 4 (4 F)
Follicular thyroid carcinoma: 3 (3 F)

Hurthle cell+papillary thyroid carcinoma: 1 F
Papillary thyroid carcinoma: 2 (1 F, 1 M)

Hurthle cell thyroid carcinoma: 1 (M)
Papillary thyroid carcinoma: 3 (3 F)

Enjected dose (MBq)

Mean: 132.05+28.64
Median: 142.45
Min-max: 62.16-198.32

Mean: 116.77+28.30
Median: 111.00
Min-max: 85.10-186.11

Imaging interval (minute)

Mean: 63.64%19.70
Median: 57.00
Min-max: 37-125

Mean: 60.87%16.12
Median: 56.00
Min-max: 39-85

F: Female, M: Male, Min-max: Minimum-maximum, NET: Neuroendocrine tumor
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and p values of organs showing statistically significant
uptake in the ®Ga-DOTATATE and “4Ga-DOTANOC groups
are shown in Tables 2 and 3.

Focal, diffuse, and homogenous uptake was observed
in the pituitary gland. In the ¢Ga-DOTATATE group,
statistically significantly higher SUV __ and SUV___ values
were detected (p=0.007 and p=0.003, respectively).
Spleen showed homogeneous and highest uptake
without a statistically significant difference between ¢Ga-
DOTATATE and “Ga-DOTANOC for SUV,_ and SUV___
values (p=0.989 and p=0.945, respectively).

Uptake in the liver was heterogeneous and significantly
higher in the ®Ga-DOTATATE group for both SUV__ and

SUV__. values (p=0.001and p<0.001, respectively).

Heterogeneous uptake was observed in the pancreas;
moderate for body and tail, while high for head. The
pancreatic head showed significantly higher uptake than
the body and tail for both °Ga-DOTATATE (p<0.001)
and %Ga-DOTANOC (p=0.002). However, in the head of
pancreas and between the body and tail of the pancreas,
no significant difference was observed.

Diffuse and intense cortical uptake was observed in kidneys,
which was significantly higher for ®Ga-DOTATATE SUV,__
and SUV___values (p=0.008 and p<0.00]1, respectively).

mean

H

&

58Ga-DOTATATE %8Ga-DOTANOC

Figure 1. Whole body MIP images demonstrating
physiologic biodistribution of ¢Ga-DOTATATE and “¢Ga-
DOTANOC

MIP: Maximum intensity projection

Adrenal glands showed symmetrical, mostly triangular
diffuse uptake with no significant difference between two
sides (right-left) and two agents (¢*Ga-DOTATATE and %Ca-
DOTANOCQ).

Moderate uptake was observed in the stomach. Significantly
higher SUV__ and SUV__  values were observed in the
gastric fundus in ®Ga-DOTATATE (p=0.001 and p<0.00],
respectively) and Ga-DOTANOC groups (p=0.002 and
p=0.007, respectively).

The intestinal and colonic uptake was patchy. Significantly
higher SUV__ and SUV__  values were obtained in the
%8Ca-DOTATATE group (for intestine p<0.001; for colon
p=0.035 and p=0.026, respectively).

Palatine tonsils (p=0.41 and p=0.074, respectively),
submandibular gland (p<0.001), and parotid gland
(p<0.001) showed symmetric and moderate uptake, which
was significantly higher in ®®Ga-DOTATATE than in palatine
tonsils.

A predominantly diffuse uptake was observed in the
thyroid gland (Figure 2). These cases were correlated with
CT images, which did not show any abnormality such as
nodules or heterogeneity. Thyroid function tests were also
within normal limits. In the %¥Ga-DOTATATE group, SUV,__
and SUV__  values were significantly higher than ¢Ga-

DOTANOC group (p=0.01, and p=0.007, respectively).

In cases where the thymus can be visualized, generally
homogenous and low-moderate uptake was observed, as
in prostate (heterogenous). Because of the scarce number
of cases, statistical analysis could not be performed.

Lower levels of uptake were observed in the lung, lymph
node, muscle, bone marrow, blood pool, and breast tissue.
Muscle (p=0.012 and p=0.020, respectively) and bone
marrow (p<0.001) showed significantly higher SUV__ and

max

SUV,___ valuesin®Ga-DOTATATE group, while no significant

Vi

68Ga-DOTANOC

Figure 2. Thyroid uptake in %Ga-DOTATATE and %Ga-
DOTANOC images
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difference was observed in breast tissue (p=0.376). Lymph
node SUV__ values were also higher in ¢Ga-DOTATATE
group (p=0.018).

Only blood pool (p=0.024 and p=0.009, respectively) and
lung (p=0.018 ve p=0.043, respectively) SUV__ and SUV

max mean

showed significantly higher uptake in Ga-DOTANOC
group.

DISCUSSION

As %Ca-DOTATATE and ¢Ga-DOTANOC PET/CT are
increasingly used in NET imaging, knowing the physiological
distribution patternisbecoming more importantto prevent
misdiagnosis. In this study, the biodistribution of %Ga-
DOTATATE and %Ga-DOTANOC in normal healthy organs

was semiquantitatively evaluated using SUV__ and SUV___
parameters. Our goal is to determine a reference value
that will aid in the discrimination between physiologic and

pathologic uptakes, especially in the gray zone.

In our study, the highest uptake values for ¢Ca-DOTATATE
and Ga-DOTANOC were detected in the spleen, adrenal
glands, kidney, liver, pituitary gland, and head of the
pancreas, respectively.

The pituitary gland showed significantly higher SUV__ and

max

SUV,__. values for ¢Ga-DOTATATE than %Ga-DOTANOC
(p=0.007 and p=0.003 respectively) compatible with the
recentliterature >’ Butin ourstudy, obtained medianSUV__
and SUV___values for ®Ga-DOTATATE were significantly

higher as compared with the results of Kunikowska et al>®

Table 2. SUV__ values of reference organs and p values of organs showing statistically significant uptake in the
%8Ga-DOTATATE and ¢3Ga-DOTANOC groups

suv__

%8Ga-DOTATATE %8Ga-DOTANOC
Organ Statistically

(n) |Mean |SD Median | Min-max (n) | Mean | SD Median | Min-max | significant

p values

Pituitary gland 25 13.73 | 4.66 |13.96 3.55-2233 |15 [9.68 |529 |7.96 3.21-22.75 | p=0.007
Palatine tonsils 25 335 | 154 |3.01 1.43-7.13 15 | 252 0.95 |2.28 1.1-4.47
Submandibular gland 25 375 [134 |3.66 1.7-6.60 15 213 0.53 [2.08 121-330 | p<0.001
Parotid gland 25 350 |[172 |3.61 0.76-7.36 15 [1.90 0.65 |1.87 0.88-3.01 | p<0.001
Thyroid 15 754 |315 |7.60 2.03-11.84 |10 |396 |175 |4.03 1.90-7.61 | p=0.01
Thymus 12 240 |1.01 |2.04 1.18-4.19 4 1237 1.04 |2.09 1.47-3.82
Lung 25 0.53 |0.23 |0.47 0.17-1.25 15 1073 031 |0.73 0.23-1.40 | p=0.018
Liver 22 1420 [3.69 |[13.97 6.81-23.18 |13 |10.17 |[2.44 |10.60 | 6.25-1412 | p=0.001
Spleen 24 3277 | 920 |33.94 12.07-47.65 |15 3273 |11.18 |31.65 8.76-55.24
Pancreas-head 24 9.62 | 41 8.1 5.82-24.68 |12 |9.07 |3.49 |8.40 4.88-16.79
Pancreas-body 24 489 |1.68 |499 252-9.04 |12 |338 110 |37 1.89-5.96 | p=0.004
Pancreas-tail 24 533 |1.60 |5.05 2.3-8.47 12 |3.65 131 353 1.89-6.73 | p=0.001
Stomach-fundus 19 815 |353 |829 1.56-14.74 |13 | 4.47 1.83 | 416 2.56-9.08 | p=0.001
Stomach-other 19 635 |3.07 |5.80 0.90-12.14 |13 |3.23 1.07 | 295 2.09-538 | p=0.001
Kidney 25 1526 | 420 |15.07 6.47-24.02 |15 |11.76 312 | 11.94 4.89-16.56 | p=0.008
Adrenal gland-right 24 14.62 | 4.61 14.98 8.19-27.41 15 [1533 6.41 |13.84 5.78-31.96
Adrenal gland-left 23 1657 | 558 |15.21 717-27.85 |15 |16.60 |517 |1576 6.16-25.91
Small bowel 25 383 |1.07 |3.44 2.60-6.74 |15 |2.58 0.88 | 2.47 1.18-4.81 p<0.001
Colon 25 444 1330 [275 1.62-11.06 |15 |2.60 |151 |239 115-6.99 | p=0.035
Prostate 10 728 299 |7.01 3.24-1198 |7 580 |2.65 |477 2.95-9.20
Lymph node 25 1.77 0.75 |156 0.55-4.06 |15 |[1.28 036 |125 0.74-198 | p=0.018
Glandular breast tissue 25 1.01 0.52 |0.99 0.27-2.28 15 |086 |0.43 |0.71 0.31-1.79
Muscle tissue 25 119 0.46 |1.05 0.53-2.10 15 [087 |030 |0.83 0.35-137 | p=0.012
Bone marrow 25 1.97 072 |216 0.74-3.13 15 [1.08 0.29 |1.10 0.70-1.80 | p<0.001
Blood pool 25 099 |0.40 |0.90 0.41-1.95 15 127 0.28 |125 0.77-177 | p=0.024
SD: Standard deviation, Min-max: Minimum-maximum
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and Kabasakal et. al” In the pituitary gland, SSTR2 and
SSTR5 are predominantly expressed subtypes especially
in the anterior lobe? Selectively higher affinity of %¢Ga-
DOTATATE to SSTR2 can explain significantly higher levels
in pituitary gland. Our SUV__ values for ¢¥Ga-DOTANOC
were also significantly higher than those of Prasad and
Baum.®

In vitro studies have demonstrated that hepatocytes and
hepatic stellate cells do not express any SSTR subtypes.'®
Boy et al." reported that the main SSTR subtype in liver
is SSTR1 (94.2%), followed by SSTR2 (5.7%) and SSTR5
(0.1%), while negative for SSTR3 and SSTR4. To an accepted
consensus, the uptake of %Ga-DOTATATE and ¢GCa-
DOTANOC in the liver is related to the metabolism and

elimination of peptides. In our study, liver SUV__ and

SUV_ . values for ¥Ga-DOTATATE were significantly higher
than ¢Ga-DOTANOC (p=0.001 and p<0.001 respectively),

which is in accordance with the literature data.>”

In our study the highest uptake levels for ®CGa-DOTATATE
and ®Ga-DOTANOC were observed in spleen, which
shows no significant intergroup difference. Kabasakal et al”’
reported comparable results with our study. In the spleen,
predominantly receptor subtype is SSTR2." Our SUV,__ and
SUV__,. values for ®Ga-DOTATATE were significantly higher
than the literature3’” Our SUV__ values for ¢¥Ga-DOTANOC
were also significantly higher than those indicated by Prasad

and Baum.?

Table 3. SUV

DOTATATE and ¢Ga-DOTANOC groups

values of reference organs and p values of organs showing statistically significant uptake in the ¢¢Ga-

suv_ .

58Ga-DOTATATE 58Ga-DOTANOC
Organ Statistically

(n) |Mean |SD Median | Min-max (n) | Mean |SD Median | Min-max | significant

p values

Pituitary gland 25 |10.07 |3.62 |9.24 2.68-16.67 |15 |6.77 3.43 588 2.50-14.02 | p=0.003
Palatine tonsils 25 | 2.77 126 | 2.65 1.27-5.47 15 |1.96 0.67 |1.72 1.08-3.32
Submandibular gland 25 | 2.95 1.05 |3.08 1.49-5.4] 15 | 158 034 | 153 1.06-2.41 p<0.001
Parotid gland 25 | 279 1.48 279 0.67-6.27 |15 | 1.4 0.43 | 1.4 0.77-2.07 | p<0.001
Thyroid 15 |6.27 2.69 |6.16 1.42-9.56 10 | 314 139 |3.19 1.46-5.66 | p=0.007
Thymus 12 |1.68 0.54 |1.61 0.96-288 |4 1.63 0.62 | 155 1.01-2.42
Lung 25 |035 |015 032 0.14-0.79 15 048 0.20 | 0.52 0.16-0.86 | p=0.043
Liver 22 110.62 |2.67 |10.19 534-1816 |13 | 7.45 159 |7.20 4.94-10.38 | p<0.001
Spleen 24 | 27.98 |83l 28.29 8.09-4483 |15 |27.77 |10.61 | 25.97 7.34-51.64
Pancreas-head 24 | 734 278 |6.28 4.38-17.03 |12 | 6.70 226 | 6.25 4.22-11.92
Pancreas-body 24 378 123 | 3.69 1.57-6.73 12 | 254 0.90 | 2.45 129-422 | p=0.002
Pancreas-tail 24 | 439 137 | 4.07 1.74-7.08 12 ]3.03 119 283 1.47-6.10 p=0.001
Stomach-fundus 19 1688 |3.06 |6.80 1.08-12.51 13 336 1.00 |3.52 2.01-539 | p<0.001
Stomach-other 19 | 486 |243 |4.40 0.77-9.60 |13 | 253 0.67 | 2.44 1.57-3.78 p<0.001
Kidney 25 |13.05 |354 |12.68 6.07-19.94 |15 | 877 2.85 |9.00 3.64-13.23 | p<0.001
Adrenal gland-right 24 | 12.07 |3.81 |1227 7.24-2325 |15 |11.93 4.40 | 1210 4.08-22.34
Adrenal gland-left 23 | 141 491 1398 6.47-25.90 |15 |12.66 |411 | 1191 4.57-21.05
Small bowel 25 315 0.82 |3.09 2.17-5.25 15 1217 0.70 |2.56 110-4.04 | p<0.001
Colon 25 | 358 255 |2.23 1.37-8.52 15 197 0.80 | 1.69 1.02-4.11 p=0.026
Prostate 10 [531 242 | 4.63 1.97-8.78 7 378 1.65 |3.19 2.19-6.33
Lymph node 25 | 119 0.50 |1.05 0.40-2.60 |15 |0.88 023 | 0.92 0.52-1.28
Glandular breast tissue |25 | 0.70 |0.38 | 0.63 0.20-1.69 |15 | 0.6] 035 | 0.54 0.21-1.40
Muscle tissue 25 1087 |032 |0.80 0.49-1.60 |15 | 0.64 023 | 057 0.26-1.15 | p=0.020
Bone marrow 25 | 1.61 058 | 175 0.62-252 |15 | 0.86 024 | 0.84 0.57-1.53 | p<0.001
Blood pool 25 | 0.70 |0.29 |0.63 0.29-1.41 15 | 0.94 0.23 | 0.93 0.60-1.42 | p=0.009

SD: Standard deviation, Min-max: Minimum-maximum
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In the head of the pancreas, SUV__ and SUV___ values for
both %Ca-DOTATATE and ¢Ga-DOTANOC did not show
any significant intergroup difference. Conversely, in the
body and tail of the pancreas, SUV,__ and SUV__  values
for 8Ca-DOTATATE were significantly higher than %Ca-
DOTANOC group. When the regional distribution pattern
(head, body and tail) was considered, SUV__ and SUV__
values of both ¢8Ga-DOTATATE and %8Ga-DOTANOC groups
were significantly higher in the head than in the body and
tail. However, SUV__ and SUV___ values of body and tail
did not show any significant intergroup difference for both
agents. Although the pancreas contains all 5SSTR subtypes,
especially in o and B cells, predominantly expression of
SSTR2 has been demonstrated. Less frequently SSTRI
and SSTR5 are also expressed.?”® Boy et al! reported
the pancreatic expression rates of SSTRI (47.9%), SSTR5
(46.8%), SSTR2 (5%), and SSTR3 (9.3%) while negative for
SSTR4 (0.0%). However, regional distribution patterns of
SSTRs were not indicated. We think that although SSTR2
expression is lower than SSTR5 in the pancreatic head,
selective and higher affinity of ®Ga-DOTATATE to SSTR2
compensates for this discrepancy, which might be an
explanation for similar uptake levels of these two agents
in the pancreatic head. Since islet cells can be seen in any
region in clusters, focal areas of increased uptake can be
considered as a variant of physiologic distribution, but
precaution should still be exercised. Currently another
subject of debate in the literature is pancreatic polypeptide
(PP) cells of the pancreas. PP cells are pancreatic islet cells
as alpha, beta, and delta cells. Immunohistochemical
studies have demonstrated that these cells are localized
in the head of the pancreas and especially around the
uncinate process!* It has also been demonstrated that
areas rich in PP cells contain a lesser number of alpha
and beta cells compared with the body and tail of the
pancreas. This issue is being debated in literature studies,
up to now, any study that has demonstrated whether PP
cells express SSTR has not been performed. However,
studies that demonstrate the correlation between PP cells
and SSTR expression can clarify diffuse uptake observed
in the head of the pancreas. In our study, higher %Ga-
DOTATATE SUV,__ and SUV___values for the head of the
pancreas were correlating with the data of Kunikowska et
al® and Kuyumcu et alé In our study, significantly higher
SUV__ values for Ga-DOTANOC were detected in the
head of the pancreas when compared with the study of
Prasad and Baum.?

SUV__ and SUV__ values for ¢*Ga-DOTATATE and %Ga-
DOTANOC did not show a significant differences for the
right and left adrenal glands separately. However, the %¢Ga-
DOTATATE SUV value for the left adrenal gland was

mean

found to be significantly higher relative to the right adrenal
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gland (p=0.039). Boy et al" demonstrated the adrenal
SSTR expression rates as follows: SSTR5 (54.3%), SSTR2
(33.0%), SSTRI (10.5%), SSTR3 (2.2%), and SSRT4 (0.0%).
Despite the intense expression of SSTR5 in adrenal gland,
it was thought that the higher and more selective affinity
of %8Ga-DOTATATE to SSTR2 versus Ga-DOTANOC will
compensate this difference and possibly explain the similar
uptake rates of both groups. SSTR2 and SSTR5 are the most
common receptor types in adrenal glands, which explain
the second highest uptake for both agents. Kabasakal et al’
reported no statistically significant difference for SUV__
values of ¢8Ga-DOTATATE and %Ga-DOTANOC compatible
with our study. Kunikowska et al® reported similar results
for ¢8Ga-DOTATATE SUV__ and SUV___values for the right
adrenal and SUV__ values for the left adrenal. However,
SUV_ .. values of the left adrenal gland were significantly
higher in our study (SUV__ : 14112491 vs 10.10£3.80,
p=0.002). They also reported higher adrenal SUV__ values

for $8Ca-DOTATATE than ¢Ca-DOTANOC (14.6 vs 6).

SUV,__ and SUV__  values for renal uptake of Ga-
DOTATATE were significantly higher than ¢8Ca-DOTANOC
group. Kidneys express all 5 subtypes of SSTR, mostly in
distal nephrons and collecting tubuli. Vasa recta diffusely
expresses SSTR2, while expressions of SSTR1 and SSTR2
were seen in glomeruli and collecting tubuli; proximal
tubuli mostly express SSTR3, SSTR4 and SSTR5.® Because
of its hydrophilic structure, ®Ga-DOTATATE is excreted
from kidneys. The highest third uptake and higher uptake
of %8Ga-DOTATATE in kidneys have been thought to be
related to the metabolism of these agents and diffuse SSTR2
expression. Our SUV,__ and SUV___values for renal ¢¢Ga-
DOTATATE uptake were comparable with the literature
data>¢ However, SUV __ values for ¢#Ga-DOTANOC were
significantly lower than the values of Prasad and Baum®’

(11.76%3.12 vs 12.90+3.80, p=0.032).

In the stomach, uptake was investigated in two parts;
fundus,and other. Both inthe fundus and other parts; SUV,__
and SUV__values for ®Ga-DOTATATE were significantly
higher than Ga-DOTANOC. Also, SUV__ and SUV___
values for ¥Ga-DOTATATE group were significantly higher
for the fundus than for other parts. SSTRI1 is the dominant
subtype in gastric mucosa; immunohistochemical studies
have demonstrated diffuse SSTR2 expression in gastric
cells, especially in the fundus® This finding supports the
significantly higher #Ga-DOTATATE uptake rates in the
stomach. Physiological stomach uptake has rarely been
investigated. Shastry et al* and Ozgliven et al2 reported
similar SUV__ values for ®Ga-DOTATATE in accordance
with our study.

SUV__ andSUV__ values of both small and large intestine

for ¥Ga-DOTATATE were significantly higher than ¢GCa-
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DOTANOC. SSTR2 overexpression has been demonstrated
in mucosal neuroendocrine cells, submucosa, myenteric
plexus and solitary lymphoid follicles along the
gastrointestinal (Cl) tract in in vivo studies.'®” The presence
of diffuse SSTR2 and lower levels of SSTR3 and SSTR5
expression have also been reported in the vessels of
inflammatory areas of the Gl tract.”® All of these can explain
the patchy, variable 8 Ga-DOTATATE uptake observed in the
intestine. Variable uptake may also be related to intestinal
motility and movement artifacts on PET/CT fusion images.

Pulmonary uptake was minimal for both agents.
Significantly higher SUV__ and SUV__  values were
observed in “Ga-DOTATATE group. Normal lung tissue
mainly expresses SSTR4.” However, SSTR4 does not have
affinity for ¥Ga-DOTATATE and ¢®Ga-DOTANOC. SSTR2 is
expressed in various components of lung inflammation,
such as epithelial cells, inflammatory cells, and fibroblasts,
which may explain the more intensive uptake of ¢Ga-
DOTATATE.” In our study, pulmonary ¢®Ga-DOTATATE and
®Ga-DOTANOC SUV,__ values were similar to the data of

Kuyumcu et al.® and Prasad and Baum.?

In palatine tonsils, SUV__ and SUV__  values for ®Ga-
DOTATATE and ¢%Ga-DOTANOC did not show any
significant difference. In in vitro studies, SSTR2 expression
was demonstrated in palatine tonsils?® In the literature,
Shastry et al.“ reported ranges of SUV__ values for palatine

tonsils between 0.8 and 3.8 (mean: 2.3).

In salivary glands such as the submandibular and parotid
glands, SUV__ and SUV___ values were significantly higher

for 8Ca-DOTATATE group. Salivary glands mainly express
SSTR2 (60%)." Our data are compatible with the literature >

The thyroid gland showed significantly higher SUV __
and SUV__ values in *Ga-DOTATATE group. All patients
were euthyroid, and no thyroid nodules were detected in
correlating CT images. Uptake was diffuse, homogenous,
and varied on a wide scale, which complies with variable
SSTR2 expression demonstrated in in vitro studies. Boy
et al" reported thyroidal expressions of SSTRI1, SSTR2,
and SSTRS5 as 54%, 44.2% and 0.7%, respectively. The
dominance of SSTR2 in the thyroid gland accounts for
significantly higher %Ga-DOTATATE uptake rates. SSTR2
overexpression in thyroid tumors is also documented.?
Therefore, focal ®Ca-DOTATATE uptake in the thyroid
gland should be further examined for the presence of a
potential malignancy. In our study, ®®Ga-DOTATATE SUV__
values are much higher than literature data while similar
for ¥Ca-DOTANOC 2459

Lymph nodes revealed significantly higher SUV__ values
in ¥Ga-DOTATATE group but SUV__ values did not differ

between two groups. Studies demonstrated marked SSTR2
MRNA expression in the germinal centers of activated

lymphocytes.® Shastry et al.* reported much lower nodal
¢8Ga-DOTATATE SUV__ values than us.

In our study, measurements were performed from gluteal
muscle similar to Prasad and Baum?’ and similarly found
significantly higher SUV max (and additional SUV__ )
values in 8Ga-DOTATATE group. Muscle tissue is known to
express SSTRI, SSTR2 and SSTR5 as 88.9%, 10.1% and 0.3%,
respectively, which may be an explanation for increased

%8Ga-DOTATATE uptake."

Blood pool measurements were performed from the
left ventricular cavity. SUV__ and SUV__  values were
significantly higher in the ¢Ga-DOTANOC group.
Granulocytes and erythrocytes do not express SSTRs. In
peripheral blood, Band T lymphocytes express only SSTR3,
and monocytes can express SSTR2 when activated.? We
had similar ¢¥Ga-DOTATATE and ¢Ga-DOTANOC SUV__
values with the literature.*?

X

Bone marrow measurements were obtained from the iliac
crest. SUV__and SUV__ values for ¢¥Ga-DOTATATE were
significantly higher than ¢Ca-DOTANOC. Precursor cells
in bone marrow express SSTR2.22 Compatible with our
results, Boy et al." reported 70.1% SSTR2 and 0.5% SSTR5

expression in bone marrow specimens.
values did not reveal

In breast tissue, SUV__ and SUV___
significant differences between the two groups.

The measurements from the prostate and thymus were
also obtained; however, statistical evaluation could not be
performed due to the scarce number of cases.

Generally, dominance of ¢%Ga-DOTATATE detected
in our study can be associated with dominant SSTR2
overexpression of most tissues and markedly higher
binding affinity of ¥Ga-DOTATATE over %Ga-DOTANOC 2%
When compared with the literature, in our study pituitary
gland, liver and spleen revealed significantly higher SUV__
and SUV___values for both agents. Although the similar
injected doses, examination timing and amounts of labeled
peptide molecules; higher uptake rates are thought to be
related to the differences in labeling systems (manual/
semi-automatic/fully automatic) and specific activities (not
assessed in our study). In our study, the distribution of ¢¢Ga-
DOTATATE and %Ga-DOTANOC uptake rates between
genders could not be evaluated due to the inadequate
number of patients.

Study Limitations

This study has limitations such as the scarce number
of patients involved in the study. The the number of
patients in the two groups was not similar (25 patients in
%8Ga-DOTATATE group vs 15 patients in %¥Ga-DOTANOC
group). Although the results are mostly compatible with
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the literature, studies with a larger number of patients are
needed to generalize the results.

CONCLUSION

Despite the large number of studies that show the
superiority of ¢Ga-DOTATATE and “Ga-DOTANOC in the
diagnosis and management of NET, very scarce data are
available on biodistribution of physiological uptake in
non-tumoral organs. This study used SUV__ and SUV___
values to semiquantitatively demonstrate the distribution
pattern of ®®Ga-DOTATATE and Ga-DOTANOC in normal
organs. We think that determination of uptake patterns and
range of SUV values we defined for both agents in many
organs will aid in discrimination between physiologic and
pathologic uptake during interpretation of images.
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ABSTRACT

Objective: Asthma is one of the most prevalent public health problems worldwide, known to be difficult
to control. This study investigates the sociodemographic and clinical characteristics of patients with
asthma and evaluate asthma control using the asthma control test (ACT).

Methods: This cross-sectional study was conducted between 13 January 2020 to 27* February 2020
at Kirgehir Ahi Evran University Training and Research Hospital. ACT and general information form
were used for data collection. Multiple linear regression analysis was performed to determine the
sociodemographic and clinical characteristics of adult asthma patients. Two-dimensional graphics were
plotted to investigate the patterns between asthma control levels and these risk factors.

Results: Out of 140 participants, n=17 (12.1%) were found to have partly controlled asthma. Exercise
habit was associated with uncontrolled asthma levels (p=0.043). Male gender, irregular drug use, and
lower body mass index (BMI) were associated with higher ACT scores. Partially controlled asthma levels
were associated with males, high school graduates, and normal weight, irregular drug use. Uncontrolled
asthma levels were related to obesity, regular drug use, and females, housewives, patients aged between
41 and 50 years, having primary school degrees, and illiterate participants. Male gender was found as
a sociodemographic risk factor, while lower BMI and irregular drug use were recorded as clinical risk
factors. Moreover, a high prevalence of uncontrolled asthma (87.9%) was revealed among adult asthma
patients.

Conclusion: Training programs for patients with asthama regarding the risk factors are suggested to be
organized to increase the awareness of asthma.

Keywords: Asthma, risk factors, control, sociodemographic, clinical

(o )4

Amag: Bu calismanin amaci, astim kontrol testinin (AKT) degerlendirilmesi ve yetiskin astim hastalarinin
sosyodemografik ve klinik ¢zelliklerinin belirlenmesidir.

Yontem: Bu kesitsel ¢alisma 13 Ocak 2020 ve 27 Subat 2020 tarihleri arasinda Kirsehir Ahi Evran
Universitesi Egitim ve Arastirma Hastanesi Gogus Hastaliklar Klinigi'nde gerceklestirilmistir. Veri
toplama araglari olarak AKT ile genel bilgi formu kullanilmistir. Yetiskin astim hastalarinin séz konusu
ozelliklerinin belirlenmesi icin ¢coklu dogrusal regresyon analizi uygulanmistir. Bununla birlikte, astim
kontrol seviyeleri ile sosyodemografik ve klinik 6zellikler arasindaki yapinin incelenmesi amaciyla iki
boyutlu grafiklerden yararlanilmistir.

Bulgular: Ytz kirk hastanin 17'sinde (%12,1) kismi kontrollti astim belirlenmistir. Kontrol edilmeyen astim
seviyesi, egzersiz aliskanligi ile iliskili bulunmus (p=0,043); erkekler, dizensiz ilag kullanimi ve distk
vilcut kitle indeksi (VKI), yiiksek AKT skorlari ile iliskili bulunmustur. Kismi-kontrollii astim dizeyi,

Received/Gelis: 22.06.2022
Accepted/Kabul: 05.09.2022

Corresponding Author/
Sorumlu Yazar:

Naime Meric KONAR PhD,
Kirsehir Ahi Evran University
Faculty of Medicine, Department
of Biostatistics and Medical
Informatics, Kirsehir, Turkey

Phone: +90 554 518 03 03
= naime.konar@ahievran.edu.tr
ORCID: 0000-0002-6593-7617

©Copyright 2023 by the izmir Buca Seyfi Demirsoy Training and Research Hospital / Forbes Journal of Medicine published by Galenos Publishing House.

Licensed by Creative Commons Attribution 4.0 International (CC BY)

©Telif Hakki 2023 izmir Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi / Forbes Tip Dergisi, Galenos Yayinevi tarafindan yayinlanmistir.

Bu dergide yayinlanan biitiin makaleler Creative Commons 4.0 Uluslararasi Lisansi (CC-BY) ile lisanslanmustir.

126



https://orcid.org/0000-0002-6593-7617
https://orcid.org/0000-0003-3085-7809
https://orcid.org/0000-0002-8139-6750

KONAR NM et al. Sociodemographic and Clinical Characteristics of Adult Asthma Patients

erkekler, lise mezunlari, normal kilolular, diizensiz ilag kullananlar ile; kontrolsiiz astim hastalari ise kadinlar, ilkokul mezunlari ve okur-yazar

olmayanlar, 41-50 yas araliginda, obez, dizenli ilag kullananlarla iligkilidir.

Sonug: Erkek cinsiyeti sosyodemografik risk faktéri, dusik VKi ve dizensiz ilag kullanimi klinik risk faktérleri olarak bulunmustur. Dahasi, bu
calismada astim hastalarinda kontrolstz astim prevalansi (%87,9) oldukca ytiksek elde edilmistir. Bu nedenle, astim hastaligi hakkinda farkindaligin
arttirilmasi amaciyla yetiskin astim hastalari i¢in astim hastaligindan korunabilme ve risk faktorleri ile ilgili egitim programlarinin diizenlenmesi

onerilmektedir.

Anahtar Kelimeler: Astim, risk faktorleri, kontrol, sosyodemografik, klinik

INTRODUCTION

Asthmaisachronicinflammatorydiseasethatisknowntobe
characterized by airway obstruction, hyperresponsiveness!
Frequent wheezing, dyspnea, shortness of breath, chest
tightness, and coughing were reported to be the most
common symptoms of asthma.2 Asthma is a major public
health problem; it is estimated that 300 million people
are affected by asthma globally. On the other hand, the
prevalence of asthma was recorded to vary in Turkey, with
arange from 0.2% to 11.2.3¢

This disease is also known to lead to mortality, morbidity,
and lower quality of life across the world. Therefore,
guidelines for asthma control and management such as
Global Initiative for Asthma were provided to help improve
the quality of life of asthma patients as well as to help
lessen the mortality and morbidity of this disease.!

Asthma is described as a heterogeneous as well as a
multifactorial disease that is related to socioeconomic,
clinical, genetic, and environmental determinants.” This
study aimed to investigate sociodemographic and clinical
characteristics of patients with asthma and to evaluate
asthma control using the asthma control test (ACT) in
Kirsehir, Turkey. To the best of our knowledge, this is the
first study identifying sociodemographic and clinical
features of an adult asthma patient population in Kirsehir
Province.

METHODS

This paper-based cross-sectional study was carried out
between 13" January 2020 to 27% February 2020 at the
Pulmonary Diseases Policlinics at Kirsehir Ahi Evran
University Training and Research Hospital. Inclusion criteria
were defined as 18 years old or older patients who were
diagnosed with stable asthma, while patients under 18
years old and having any other pulmonary disease such as
chronic obstructive pulmonary disease and patients with
asthma exacerbation were excluded.

Data were collected via a validated Turkish version of the
ACT and general information form, which was created by
the researchers by reviewing the existing literature. The
form includes questions regarding sociodemographic
(age, gender, educational level, occupation) as well as
clinical (BMI, history of asthma, smoking, having allergy,

accompanying disease, regular drug use, having eczema,
skin rash) questions. Adult asthma patients who were
admitted to the outpatient clinic were informed via a
written consent form. This study was conducted with
volunteer participants who gave their consent.

The ACT is a self-administered questionnaire that includes
five questions for measuring asthma severity. Each item
has a 5-point Likert rating scale, yielding scores ranging
from 5 to 25, 5 indicating poor asthma level while a score
of 25 means complete asthma level. Asthma control scores
can be classified as “uncontrolled”, “partly controlled” and
“controlled” if participants’ ACT scores are below 19 (ACT
<19), 20<ACT<24, and ACT=25, respectively.?

The study was performed in accordance with the
principles of the Declaration of Helsinki and was approved
by the Kirsehir Ahi Evran University Clinical Studies
Ethical Committee (approval number: 2019-23/231, date:
24/12/2019).

Statistical Analysis

Median (minimum-maximum) values were given for
quantitative variables, while frequencies and percentages
were reported for categorical ones. Kolmogorov-
Smirnov test was used to determine the normality of
the quantitative data. Mann-Whitney U test was applied
for group comparisons for quantitative data, whilst the
chi-square test was used for analyzing the association
between categorical variables. Multiple linear regression
was performed to identify factors related to asthma
control scores. Two-dimensional graphs were plotted
to investigate the relationship between asthma control
groups and sociodemographic and clinical risk factors by
implementing correspondence analysis. R Programming
Language (R Core Team, 2020) was used for all analyzes
The significance level was taken as 0.05.

RESULTS

Median age with minimum-maximum ages were 50, 18,
and 85 years; respectively. Male and female percentages
were 24.3% and 75.7%, respectively. Median, minimum,
and maximum ACT scores were found to be 15,7,24 points,
respectively. n=17 (12.1%) of the participants were in partly
controlled asthma level and n=123 (87.9%) were in the level
of uncontrolled asthma group at the time of conducting
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this study. Baseline characteristics of the participants are
given in Table 1.

Table 1. Baseline characteristics

Variable n %
Gender

Female 106 75.7
Male 34 243
Education level

None 4 2.9
Primary 76 543
Secondary il 7.9
High school 30 21.4
University/college 19 13.6
Occupation

Housewife 92 67.2
Employer 12 8.8
Officer 15 10.9
Self-employed 10 73
Student 8 58
Place where you live

City center m 793
Rural 29 207
Smoking

Yes 29 207
No 92 65.7
Former smoker 19 13.6

Accompanying disease

Yes 83 59.7
No 56 403
Family history of asthma

Yes 82 58.6
No 58 41.4
Allergy

Yes 65 46.4
No 75 53.6
Eczema, skin rash

Yes 36 257
No 104 743
Regular drug use

Yes 101 727
No 38 27.3
Feeding pet at home

Yes 23 16.4
No n7z 83.6

Table 1. Continued

Seasonal affect to your asthma severity

Yes 15 82.1
No 25 17.9
Diet

Yes 24 17.1
No 116 82.9
Perfume usage habit

Yes 46 329
No 94 67.1
Exercise habit

Yes 37 26.4
No 103 73.6

The most common accompanying diseases with asthma
were reported as hypertension (n=40, 41.2%) and diabetes
mellitus (n=23, 23.7%), while diseases such as ulcer (n=1,
1%), thyroid (n=1, 1%) and reflux (n=1, 1%) were recorded as
the least common ones. Furthermore, the most common
irritant was recorded as house dust-mite (n=32, 64%). The
distributions are shown with two different figures (Figures
1,2).

Moreover, among patients who were marked as having
eczema, skin rash, or urticaria; urticaria (n=4, 2.9%) and
eczema (n=3, 2.1%) were observed as the most frequent
ones. Median (minimum-maximum) age was 52 (18-
68) years and 50 (18-85) years in partly controlled and
uncontrolled groups, respectively (p=0.434). Even though
statistically insignificant, the median duration of asthma
was found to be 5 (1-17) years and 5 (1-50) years for these
aforementioned groups (p=0.630). Moreover, group
comparison results revealed that gender, regular drug
use, and exercise habit risk factors were observed to be
associated with ACT scores (Table 2).

Multiple linear regression analysis was performed to
identify related factors for ACT scores. Even though
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Table 2. The comparison of uncontrolled and partly controlled level of asthma groups

Variables Uncontrolled Partly controlled Total p value
Age 50 (18-85) 52 (18-68) 50 (18-85) 0.434
BMI 31.65(18.69-51.42) | 28.70 (18.07-40.82) 31.60 (18.07-51.42) 0.221
Duration of asthma (year) 5 (1-50) 5(1-17) 5(1-50) 0.630
Duration of smoking (year) 20 (1-50) 8(3-50) 20 (1-50) 0.706
Median of count of cigarette per day 17.50 (2-40) 4(2-20) 10 (2-40) 0.051
Female 97 (78.9) 9 (52.9) 106 (75.2)
Gender 0.032
Male 26 (21.1) 8(47.1) 34 (24.3)
None 4(3.3) 0(0) 4(2.9)
Primary 69 (56.1) 7 (41.2) 76 (54.3)
Education level Secondary 11(8.9) 0 (0) 1(7.9) 0.07
High school 22 (17.9) 8 (47.1) 30 (21.4)
University/college |17 (13.8) 2(11.8) 19 (13.6)
Housewife 86 (70.5) 6 (40) 92 (67.2)
Employer 9(7.4) 3(20) 12 (8.8)
Occupation Officer 12 (9.8) 3(20) 15(10.9) 0.127
Self-employed 9(7.4) 1(6.7) 10 (7.3)
Student 6 (4.9) 2(13.3) 8(5.8)
City center 97 (78.9) 14 (82.4) 111 (79.3)
Place where you live 0.999
Rural 26 (21.1) 3(17.6) 29(20.7)
Yes 26 (21.0) 3(17.6) 29(20.7)
Smoking No 83 (67.5) 9(52.9) 92 (65.7) 0.126
Former smoker 14 (11.4) 5(29.4) 19 (13.6)
Yes 75 (61) 8(50) 83(59.7)
Accompanying disease 0.427
No 48 (39) 8(50) 56 (40.3)
Yes 72 (58.5) 10 (58.8) 82 (58.6)
Family history of asthma 0.999
No 51(41.5) 7 (41.2) 58 (41.4)
Yes 55 (44.7) 10 (58.8) 65 (46.4)
Allergy 0.308
No 68 (55.3) 7 (41.2) 75 (53.6)
Yes 35(28.5) 1(5.9) 36 (25.7)
Eczema, skin rash 0.072
No 88 (71.5) 16 (94.1) 104 (74.3)
Yes 93(76.2) 8 (47.1) 101(72.7)
Regular drug use 0.019
No 29(23.8) 9(52.9) 38(27.3)
Yes 21(17.1) 2(11.8) 23(16.4)
Feeding pet at home 0.739
No 102 (82.9) 15(88.2) 117 (83.6)
Seasonal affect to your Yes 103 (83.7) 12 (70.6) 115 (82.1) 0188
asthma severity No 20 (16.3) 5(29.4) 25(17.9) '
Yes 22(17.9) 2(1.8) 24(17.1)
Diet 0.737
No 101 (82.1) 15(88.2) 116 (82.9)
Yes 38(30.9) 8 (47.1) 46 (32.9)
Perfume usage habit 0.269
No 85 (69.1) 9(52.9) 94 (67.1)
Yes 36 (29.3) 1(5.9) 37 (26.4)
Exercise habit 0.043
No 87 (70.7) 16 (94.1) 103 (73.6)

Numerical variables were summarized with median (minimum — maximum), Categorical variables were summarized with frequency (%).

BMI: Body mass index
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BMI was not associated with these scores, this variable
was included in the regression model to investigate
its relationship with ACT scores. Results revealed that
sociodemographic determinants such as male gender
[=1.354; 95% confidence interval (Cl): -0.078-2.786] and
clinical determinants such as not using drugs regularly
(B=2.741; 95% Cl: 1.365-4.116) and lower BMI (3=-0.102; 95%
Cl:-0.203/-0.002), were associated with higher ACT scores,
namely the partly controlled level of asthma in the present
study (Table 3).

Scatterplots of the combined distribution of the first two
dimensions of multiple correspondence analysis were
drawn to assess the relationship between asthma control
levels and sociodemographic and clinical risk factors. Plots
have shown that partially controlled asthma level was
associated with male, employe, self-employe and high-
school-graduate participants; while female housewives
aged between 41 and 50 and aged between 61-70, having
primary school degree and illiterate participants seemed
to be related to no asthma control group (Figure 3a).

On the other hand, for clinical risk factors, graphs have
suggested that partially controlled asthma levels were
found to be associated with normal weight, former smokers
or newly smokers (subjects who smoke less than a year),
no accompanying disease with asthma, having no regular
drug use, having a duration of asthma from 1 to 5 years,
and feeding pets at home. The uncontrolled asthma group
was found to be related to being overweight, obese, having
eczema or skin rash, having regular drug use, and having a
family history of asthma (Figure 3b).
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Figure 2. Frequency distribution of asthma irritants

DISCUSSION

In this study, we identified the sociodemographic and
clinical characteristics of adult asthma patients in Kirsehir
province. Most of the participants were in the uncontrolled
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Figure 3. a) Two dimensional graphs for (a)
sociodemographic and (b) clinical risk factors and
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Table 3. Results of multiple linear regression analysis
Model 8 SE (8) b value 95% Confidence interval for

Lower bound Upper bound
Constant 12.971 2.287 <0.001 8.447 17.495
Gender 1.354 0.724 0.050 -0.078 2.786
BMI -0.102 0.051 0.046 -0.203 -0.002
Regular drug use 2.741 0.695 <0.001 1365 4116
F=8.140, p<0.001, p: Beta coefficient, SE: Standard error, BMI: Body mass index
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asthma level at the time of conducting this research.
Partly-controlled and uncontrolled asthma prevalences
were found to be 12.1% and 87.9%, respectively, showing
that uncontrolled asthma prevalence is quite higher than
partly-controlled asthma prevalence. Similar and different
partly- and uncontrolled levels of asthma prevalence
were reported in previous studies®? Participants’
properties were also evaluated in terms of accompanying
disease and irritant frequencies. Hypertension and
diabetes mellitus were reported as the most frequent
accompanying diseases with asthma in this study.
Several kinds of research in literature found different co-
morbidities with asthma, such as allergic rhinitis heart
disease, and tuberculosis, on the other hand, inconsistent
with our results, diabetes mellitus and hypertension
were recorded as the associated diseases with asthma
in previous studies.>"21* Moreover, house dust mite was
observed to be the most prevalent irritant based on the
findings of our study. In the literature, house dust mites
and pollen were reported as irritants related to asthma,
dust mites were recorded to be associated with poor
asthma levels, and indoor irritants were observed to be
associated with poor asthma control.>" Multiple linear
regression analysis results indicated that male gender was
the significant sociodemographic risk factor, while lower
BMI and irregular drug usage were reported as clinical risk
factors for partly controlled asthma levels. Inconsistent
with our results, several previous studies revealed that
men were more likely to have more controlled asthma
levels, while several other studies reported similarities
across controlled and uncontrolled asthma in terms of
gender?™18-22 BM| was found to be a clinical risk factor
that is related to asthma levels. Similar results have
been published earlier on this issue, while some studies
found no association between BMI and asthma control
levels.®3-26 Besides BMI, irregular drug use was observed
to be associated with partly controlled asthma levels in
our study. Similarly, medication access was associated with
poor asthma control.!® Contrary to our results, low asthma
control was reported to be related to errors in asthma
medication use, poor drug adherence? Moreover, the
prevalence of medication usage for asthma was reported
to be higher in urban cities compared to rural areas, which
was a consequence of the awareness of asthmatic patients
living in urban areas’?® Furthermore, different studies
have reported different risk factors for asthma levels.
Unemployment, active smoking, being single or widowed,
and improper device use by patients were recorded as
risk factors for uncontrolled asthma by Al-Zahrani et
al? Smoking, family history of asthma, nasal congestion
in the past 12 months, biomass smoke exposure, urban
residence, and all respiratory symptoms associated with

asthma including cough, shortness of breath, chest pain,
and sputum production were reported as factors related
to asthma by Kirenga et al.® In contrast to these studies’
roking was not found as a significant risk factor for patients
with asthama in this study. Dalcin et al.’ reported severity
of asthma, access to asthma medications dependent
on the public health system, and regular use of inhaled
corticosteroids as significant risk factors for uncontrolled
asthma.

Study Limitations

This study has some limitations. First, it is a single-center
study; therefore, these results cannot be generalized to the
whole asthma-patient population of Turkey. Second, part
of this study is questionnaire-based, therefore bias cannot
be ignored. Third, there are no asthma patients whose
status is under control in the current study. Therefore,
this level cannot be included in group comparisons. The
main reason for this circumstance can be attributed to
the application of the questionnaires in a short time, the
approximate duration of this study was one month, and
in this very limited time, we could not reach adult asthma
patients with fully controlled levels. Moreover, even though
male gender was listed as a sociodemographic risk factor
for adult asthma patients, inclusion of a lower number of
male genders should be considered while interpreting this
result. Therefore, the small sample size for male gender
should be characterized as a limitation of the research.
Furthermore, the relationship between asthma control
and asthma severity was not investigated in this current
study, the focus was rather on assessing the clinical and
sociodemographic characteristics of adult asthmatic
patients admitted to the outpatient clinic in Kirsehir. On
the other hand, the relationship between asthma levels
and the quality of life of adult asthma patients was beyond
the scope of this present study, therefore, identifying
and including this kind of relationship could be seen as a
possible future research option.

CONCLUSION

This current study revealed high prevalence of
uncontrolled asthma among adult asthmatic patients who
were admitted to outpatient asthma clinics in Kirsehir,
Turkey. Enhanced levels of asthma control and awareness
of its risk factors are required to determine the burden of
this disease. Therefore, educational programs regarding
risk factors of asthma and possible ways to avoid them are
recommended to be performed to increase the control
level.

Furthermore, results of this study suggest that the male
gender was found as a sociodemographic risk factor for
adult asthma patients despite the small sample size for the
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male gender group; lower BMI and irregular drug use were
recorded as clinical risk factors for this study sample.

In conclusion, a comprehensive study was conducted for
assessing the sociodemographic and clinical characteristics
of adult asthma patients in Kirsehir province. Multicenter
studies are recommended to be conducted to better
understand the risk factors for asthma and determine the
effective strategies to control it. Moreover, further research
with a larger sample size is needed to precise the current
results of the study.
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ABSTRACT

Objective: This study examines the epidemiological characteristics, employment status, and professional
characteristics of children and their parents who had been diagnosed with Coronavirus disease-2019
(COVID-19).

Methods: The study population consisted of 300 children with COVID-19 who applied to our hospital
between October 2020 and January 2021. During the interviews, the working status of the parents,
the sector they work in, occupational groups, household income levels, health insurance, COVID-19
expenditures, and income scores were recorded.

Results: The median age of the cases was 156 [minimum-maximum (min-max): 7-216] months and 157
(52.3%) were girls. There were 75 (25%) working mothers and 254 (84.7%) fathers among the parents. There
were 11 (3.7%) parents who were unemployed due to the pandemic. The median household income was
3000 (min-max: 0-25000) Turkish liras/361 (min-max: 0-3012) US dollars, and 128 cases (42.7%) spent
due to COVID-19. When the cases were compared according to their COVID-19 spending status, it was
seen that permanent working fathers had more expenditures related to COVID-19 than non-permanent
fathers (p=0.019). Participants with a household income score of 0-5 were found to spend less due to
COVID-19 than participants with a household income score of 6-10 (p=0.029).

Conclusion: The population of our study consists of families with low household income and
predominantly working in basic occupations. It is noteworthy that the economic burden on families has
increased with COVID-19 infection. Moreover, families are negatively affected economically due to job
losses and increased expenditures during the pandemic period.

Keywords: COVID-19, parent, occupational health, household income, expenditure
6z
Amag: Bu calisma, Koronavirls hastalig-2019 (COVID-19) olan c¢ocuklarin ve ebeveynlerinin

epidemiyolojik 6zelliklerini, calisma durumlarini ve mesleki 6zelliklerini incelemeyi amaglamaktadir.

Yontem: Arastirma evrenini Ekim 2020-Ocak 2021 tarihleri arasinda hastanemize basvuran COVID-19
tanili300 ¢ocuk olgu olusturdu. Gértismeler sirasinda ebeveynlerin calisma durumlari, calistiklari sektor,
meslek gruplari, hane gelir dizeyleri, saglik sigortasi, COVID-19 harcamalari ve gelir puanlari kaydedildi.
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ELVAN-TUZ A et al. Parent Occupational Characteristics of COVID-19 Cases

Bulgular: Olgularin ortanca yaslari 156 [minimum-maksimum (min-maks): 7-216] aydi ve 157'si (%52,3) kizdi. Ebeveynler arasinda 75 (%25) calisan
anne ve 254 (%84,7) baba bulunmaktaydi. Pandemi nedeniyle issiz kalan 11 (%3,7) ebeveyn vardi. Ortalama hane geliri 3000 (min-maks: 0-25000)
Turk lirasi/361 (min-maks: 0-3012) ABD dolari idi. Olgularin 128’ (%42,7) COVID-19 nedeniyle harcanma yapmislardi. Olgular COVID-19 harcama
durumlarina gére karsilastirildiginda, kadrolu galisan babalarin kadrosuz galisan babalara gére COVID-19 ile ilgili harcamalarinin daha fazla oldugu
goruldu (p=0,019). Hane geliri puani 0-5 olan katilimcilarin, hane geliri puani 6-10 olan katilimcilara gore COVID-19 nedeniyle daha az harcama

yaptiklari géraldi (p=0,029).

Sonug: Arastirmamizin evrenini, hane geliri distk ve agirlikli olarak temel mesleklerde calisan ailelerden olusmaktadir. COVID-19 enfeksiyonu
ile birlikte ailelerin Uzerindeki ekonomik ylkin artmasi dikkat ¢ekicidir. Ayrica pandemi déneminde is kayiplari ve artan harcamalar nedeniyle

ailelerin ekonomik olarak olumsuz etkilendigi anlasilmaktadir.
Anahtar Kelimeler: COVID-19, ebeveyn, is sagligl, hane geliri, harcama

INTRODUCTION

The Coronavirus disease-2019 (COVID-19) emerged in
Wuhan, China at the end of 2019, spread rapidly worldwide
and was declared a pandemic by the World Health
Organization on March 11, 2020. This epidemic continues
to seriously affect life in our country and worldwide.

For the COVID-19 pandemic, vaccination applications
and measures to prevent the spread are currently seen
as the most effective methods. In this context, the World
Health Organization has published recommendations
covering health, transportation, education, security, and
other sectors during the pandemic. Control measures
taken to prevent the pandemic have resulted in significant
socioeconomic consequences. Comparing the data
between December 2019 and April 2020, it was seen that
the industrial production decreased by an average of 20%
in 93% of countries.!

The COVID-19 pandemic and related restrictions have
disrupted the daily routines of many families around the
world and drastically changed their lifestyles. Undoubtedly,
this process had negative repercussions on the working
and economic conditions of families. These challenges are
exacerbated for those living in low-income and crowded
households. Infectious diseases and economics experts
have stated that our lives will not return to pre-COVID-19
normalcy.?

This study examines the epidemiological characteristics of
pediatric COVID-19 cases and their parents, their working
status, and the parents’ occupational characteristics.

METHODS

Participants

In this retrospective study, the patient population included
364 COVID-19 patients aged one month to 18 years between
October 2020 and January 2021. It was planned to interview
the subjects themselves, their parents, or other relatives
with whom they lived. These interviews were conducted by
reaching the phone numbers of the cases in the hospital
registry system. Forty-two cases could not be reached by
phone call twice. Eight cases refused to participate in the

study. Participants who agreed to participate in the survey
were interviewed. As 14 cases were Syrian, communication
could not be established and the questionnaire could not
be applied. The remaining 300 cases were included in the
study.

Procedures

In the interviews, the age, gender, school status, living
conditions, the number of people in the household, and
siblings going to school were questioned. The clinical
findings of COVID-19 disease were recorded and the
clinical classification of the disease was made by examining
the notes in the hospital system. The ages, educational
status, and smoking status of the parents of the cases were
determined. Parents’ working status, in which sector they
work, occupational groups, and permanent employment
status were questioned. Finally, household income, health
insurance, and expenditures due to COVID-19 were
determined.

Measures

Parents’ education level was divided into two groups
according to the duration of education, until high school
education (i.e., eight years and less), high school education
and attendance (i.e., over eight years). Parents’ profession
sectors include health and social services; education;
agriculture, forestry and fishing; manufacturing, chemical,
food, mineral, marketing; waste, purification, construction,
electricity, gas;, transportation; science, technique,
communication; administrative and support and defense
and security. Occupational groups of parents include
manager; professional occupational group, technician,
office service; service and sales staff; agriculture, forestry,
livestock and fishing workers; artisan and craftsman; plant
and machine operators and unqualified jobs? Household
incomes were categorized according to minimum wage
and amount of earnings. Based on the dollar rate, 1 US dollar
was 8.3 Turkish lira. Health insurances were grouped as
those with state insurance, green cards, and those without
insurance. In the study population, there were no cases
with private health insurance. Participants were asked to
evaluate their economic situation relative to the general
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population and to give a score between O and 10. Zero
points represented ‘very bad’, and 10 points represented
‘very good’ in the scoring.

This study was approved by the ethics committee of
University of Health Sciences Turkey, izmir Tepecik Training
and Research Hospital in accordance with the Declaration
of Helsinki (decision number:2020/14-50, date: 23.12.2020).

Statistical Analysis

Statistical data were analyzed with IBM Statistical
Package for the Social Sciences for Windows version 25.0
(Chicago, IL). Values for numerical variables were given as
median (interquartile range) or mean*standard deviation,
depending on the normality distribution. Categorical
variables were presented as numbers and percentages.
Continuous variables following a normal distribution were
compared using one-way analysis of variance or t-tests.
When distribution was not expected, the Mann-Whitney U
test was used. Categorical variables were compared using
the chi-square test. A p value of <0.05 was considered
statistically significant for all predictions.

RESULTS

Demographic Characteristics of Participants

Atotal of 300 cases, 143 (47.7%) male and 157 (52.3%) female,
were included in the study. The median age of the cases
was 156 [minimum-maximum (min-max): 7-216] months.
When the educational status of the COVID-19 cases was
examined, 221 (73.7%) went to school, while two (0.7%)
went to kindergarten. The median number of household
persons was four (min-max: 0-9). The median number of
siblings attending school was one (min-max: 0-7). While 221
(73.7%) of the cases lived in an apartment, 13 (4.3%) lived in
a site, and 66 (22%) lived in private.

The mean age of the mothers of the cases was 39.8+6.48
years. When the educational status of the mothers was
examined, 237 (79%) had received education until high
school, and 63 (21%) had received high school or higher
education. The median age of the fathers of the cases was
45 (min-max: 26-65) years. When the fathers’ educational
status was examined, 177 (59%) had received education
until high school, and 123 (41%) had received high school
or higher education. Demographic data of COVID-19 cases
and parents are shown in Table 1.

The parents of the cases were questioned in terms of
COVID-19 infection. Two hundred (66.7%) of the mothers
had COVID-19 in the same period and 146 (73%) of them
became sick concurrently with our cases. Twenty-seven
(13.5%) mothers had COVID-19 infection before the child
and 27 (13.5%) mothers after the child. Hundred and fifty
(50%) of the fathers had COVID-19 in the same period, and
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106 (70.7%) of them became sick concurrently with our
cases. Thirty (20%) fathers had COVID-19 infection before
the child and 14 (9.3%) fathers after the child.

Economic and Professional Data of Participants

It was learned that eight (2.7%) of the cases with COVID-19
were working professionally. There were 75 (25%) mothers
and 254 (84.7%) fathers working in any profession. There
were 11 (3.7%) parents who were unemployed due to the
pandemic. There were six (2%) parents who started working
from home during the pandemic period.

According to profession sectors; 15 (34.1%) of the mothers
had health and social services; 17 (38.6%) of them
manufacturing, chemical, food, mineral, marketing; eight
(18.2%) were waste, purification, construction, electricity,
gas; three (6.8%) were administrative and support; one
mother (2.3%) was in the defense and security group.
When the occupational groups of the mothers were
examined, two (2.7%) were managers; 13 of them (17.3%)
were professional occupational group; three (4%) were
technicians; seven (9.3%) were service and sales staff; 11
(14.7%) were artisan and craftsman; eight (10.7%) were

Table 1. Demographic data of COVID-19 cases and
parents

Gender*

Male 143 (47.7)
Female 157 (52.3)
Age (month)** 156 (7-216)
Education*

Kindergarten 2(0.7)
School 221(73.7)
Mother's age (year)*** 39.8+6.48
Father's age (year)** 45 (26-65)
Mother's education*

Until high school education 237 (79)
High school education and attendance 63 (21)
Father's education*

Until high school education 177 (59)
High school education and attendance 123 (41)
Household person** 4(0-9)
Sibling going to school** 1(0-7)
House type*

Site 13(4.3)
Apartment 221(73.7)
Private 66(22)

*n, %; **median (min-max); ***mean*SD.

COVID-19: Coronavirus disease-2019, SD: Standard deviation, min-
max: Minimum-maximum
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found to be in unqualified jobs groups. Thirty-one (42.3%)
cases did not report their occupational groups in the
questionnaire.

According to profession sectors; 14 (6.9%) of the fathers
had health and social services; two (1%) of them had
education; two (1%) of them had agriculture, forestry, and
fishing, 111 (55%) of them had manufacturing, chemical,
food, mineral, and marketing, 22 (10.9%) had waste,
purification, construction, electricity, and gas; 32 (15.8%)
had transportation; five (2.5%) had science, technique,
communication; eight (4%) were administrative and
support; six (3%) were in the defense and security group.
When the occupational groups of the fathers were
examined, three (1.2%) were managers; 17 of them (6.7%)
were professional occupational group; three (1.2%) were
technicians; eight (3.1%) were office service; 60 (23.6%) were
service and sales staff; six (2.4%) were agriculture, forestry,
livestock and fishing workers; 60 (23.6%) were artisan and
craftsman; 34 (13.4%) were plant and machine operators; 11
(4.3%) were found to be in unqualified jobs groups. Fifty-
two (20.5%) cases did not report their occupational groups
in the questionnaire.

The median household income of the cases was 3000
(min-max: 0-25000) Turkish liras/361 (min-max: 0-3012)
US dollars. While the household income of 261 (87%)
of the participants was above the minimum wage, the
household income of 39 (13%) was below the minimum
wage. The participants’ household income scores of 239
(79.7%) was 0-5 points, and 61 (20.3%) were 6-10 points.
While 259 (86.3%) of the participants had state-guaranteed
health insurance, 33 (11%) had a green card. Eight (2.7%)
cases did not have any health insurance. There were 128
(42.7%) participants spending due to COVID-19, and the
median amount of spending was 250 (min-max: 10-5000)
Turkish liras/30 (min-max: 1-602) US dollars. Economic and
professional data of the participants are shown in Table 2.

Demographic and Economic Data of Participants by
COVID-19 Spending

Bothgroupswerefoundtobesimilarintermsofgender,age,
clinical findings, and clinical severity. Parents’ education
levels and smoking status were similar in both groups.
Expenditures related to COVID-19 were detected more
frequently among permanent working fathers, whereas
it was observed that the expenditures of non-employed
fathers were less (p=0.019). No difference was found in
COVID-19 expenditures in terms of household income and
health insurance (p=0.793, p=0.401, respectively). However,
participants with a household income score of 0-5 had less
spending, while participants with a household income
score of 6-10 were found to spend more on COVID-19
(p=0.029) (Table 3).

Table 2. Economic and professional data of COVID-19

cases and parents

Child's employment status*

Not working 292 (97.3)
Mother's employment status*

Working 75 (25)
Not working 225 (75)
Father's employment status*

Working 254 (84.7)
Not working 46 (15.3)
Not working due to pandemic*

Mother 1(9.0)
Father 10 (90.9)
Mother’s profession sector*

Health and social services 15 (34.1)
mzr;;;;%t;ring, chemical, food, mineral, 17 (38.6)
Waste, purification, construction, electricity, gas | 8 (18.2)
Administrative and support 3(6.8)
Defense and security 1(2.3)
Mother's occupational group*

Manager 2(2.7)
Professional occupational group 13(17.3)
Technician 3(4)
Service and sales staff 7(9.3)
Artisan and craftsman 1 (14.7)
Unqualified jobs 8(10.7)
Unknown 31(41.3)
Father's profession sector*

Health and social services 14 (6.9)
Education 2(1)
Agriculture, forestry and fishing 2(1)
Manufacturing, chemical, food, mineral,

marketing 3
Waste, purification, construction, electricity, gas | 22 (10.9)
Transportation 32(15.8)
Science, technique, communication 5(2.5)
Administrative and support 8 (4)
Defense and security 6 (3)
Father's occupational group*

Manager 3(1.2)
Professional occupational group 17 (6.7)
Technician 3(1.2)
Office service 8(3.1)
Service and sales staff 60 (23.6)
Agriculture, forestry, livestock and fishing 6 (2.4)

workers
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Table 3. Demographic and economic data of the cases
according to COVID-19 expenditure status

Table 2. Continued

Artisan and craftsman 60 (23.6)
Plant and machine operators 34(13.4)
Unqualified jobs 11(43)
Unknown 52 (20.5)
Household income*

Below the minimum wage 39 (13)
Minimum wage and above 261(87)
Household income score*

0-5 points 239 (79.7)
6-10 points 61(20.3)
Health insurance*

State insurance 259 (86.3)
Creen card 33 (1)

No health insurance 8(2.7)
COVID-19 spending*

Spent 128 (42.7)
No expense 172 (57.3)
COVID-19 spending amount (Turkish liras)** | 250 (10-5000)
COVID-19 spending amount (US dollars)** 361(0-3012)
*n, %; **median (min-max).

COVID-19: Coronavirus disease-2019, SD: Standard deviation, min-
max: Minimum-maximum

DISCUSSION

Worldwide, the economies of countries have been
devastated during the pandemic period. Occupational
losses occurred in families. There was an increase in
household expenditures. Although the focus was mostly on
the symptoms and severity of the disease in children during
the pandemic, economic difficulties seriously affected
daily life and formed the invisible part of the iceberg. This
study examines the working life of the parents of pediatric
COVID-19 cases, examine the economic interaction of
the disease, and determine the affecting factors. To our
knowledge, there is no similar study in the literature on
COVID-19 cases.

A study in the Netherlands found that parents working in a
basic profession experienced high levels of work pressure
during quarantine. These workers are also less likely to
work from home. Those who work in basic occupations,
often with lower education, continue to work largely
in their usual workplaces.* In our study, the population
mainly consisted of parents working in basic occupations.
Even though job loss appears low in this situation, families
are forced to limit their COVID-19 spending because
household income levels are low. In the same study, it was
stated that workers in basic occupations are at greater risk
of being exposed to COVID-19 infection because they use
public transportation to go to work or interact closely with
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COVID-19 | COVID-19
;f:::mg gr:b::,pendmg p value
(n=128, %) | (n=172, %)
Gender 0.353
Male 57 (44.5) 86 (50)
Female 71(55.5) 86 (50)
Age group 0.108
0-6 years 22(17.2) 23 (13.4)
7-14 years 54 (42.2) 58(33.7)
15-18 years 52 (40.6) 91(52.9)
Clinical findings
Fever 54 (42.2) 71(55.5) 0.906
Cough 35(27.3) 55(32) 0.230
Rhinorrhea 11(8.6) 13(7.6) 0.831
Nasal congestion 13(10.2) 9(5.2) 0.120
Throat ache 14.(10.9) 28 (16.3) 0.239
Headache 29 (22.7) 33(19.2) 0.474
Diarrhea 15 (11.7) 10 (5.8) 0.090
Myalgia 32(25) 51(29.7) 0.434
Anosmia-ageusia 19 (14.8) 32(18.6) 0.439
Clinical severity 0.449
Asymptomatic 23 (18) 24 (14)
Mild 105 (82) 147 (85.5)
Moderate/severe 0(0) 1(0.6)
House type 0.706
Site 7 (5.5) 6 (3.5)
Apartment 93(72.7) 128 (74.4)
Private 28 (21.9) 38(22.)
Mother's education 0.154
untithigh school 196 (75) 141 (82)
High school
education and 32(25) 31(18)
attendance
Father's education 0.125
JnuiLhigh school 1 69.(s3.9) | 108 (62.8)
High school
education and 59 (46.1) 64(37.2)
attendance
I;IC::SSer’s smoking 0.676
Smoking 27 (21.1) 41(23.8)
Not smoking 55 (43) 82 (47.7)
Father's smoking 0.647

status
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Table 3. Continued
COVID-19 | COVID-19
spending non-spending p value
group group
(n=128, %) | (n=172, %)
Smoking 73 (57) 90 (52.3)
Not smoking 55 (43) 82 (47.7)
Mother's permanent 0.647
employment status
Permanent 18 (14.1) 18 (10.5)
employment
Non-permanent 17 (13.3) 22(12.8)
employment
Father's permanent 0.019
employment status
Permanent 53(41.4) | 45(26.2)
employment
Non-permanent 60 (46.9) | 96(55.8)
employment
Household income 0.793
0-2500 Turkish liras
(0-301 US dollars) 31(24.2) 50 (29.1)
2501-3000 Turkish
liras (302-361 US 39 (30.5) 46(26.7)
dollars)
3001-4500 Turkish
liras (362-542 US 33(25.8) 44 (25.6)
dollars)
4501-25000 Turkish
liras (543-3012 US 25(19.5) 32(18.6)
dollars)
Household income 0.029
score
0-5 points 94 (73.4) 145 (84.3)
6-10 points 34(26.6) 27 (15.7)
Health insurance 0.401
State insurance 111 (86.7) 148 (86)
Green card 12 (9.4) 21(12.2)
No health insurance | 5(3.9) 3(1.7)
COVID-19: Coronavirus disease-2019, SD: Standard deviation, min-
max: Minimum-maximum

their colleagues. Our study observed that mothers had a
higher rate of COVID-19 than fathers, and approximately
70% of family members were infected simultaneously.
According to the data in our study, it is not possible to say
that a parent working outside is a risk factor for COVID-19
infection. Conversely, mothers may be considered more
infected than fathers, given that their working status is
lower and they are more active in domestic roles.

In a study of occupational risk factors for Severe acute

respiratory syndrome-Coronavirus-2 (SARS-CoV-2)

susceptibility, work was recognized as a key determinant
of infection risk. It has been reported that the groups at
highest occupational risk are health workers, emergency
responders, social services, and caregivers> Outbreaks of
COVID-19 have been reported in factories with the meat
and poultry processing industry.® Therefore, crowded living
and transportation conditions, difficulties in maintaining
physical distance in the workplace are thought to cause a
high risk for SARS-CoV-2 transmission.

It is still unclear whether and to what extent the impact
of COVID-19 on different sociodemographic groups varies
according to country-level characteristics” However,
economically vulnerable individuals are more likely to be
unemployed due to COVID-198 In our population, some
parents lost their jobs due to the pandemic. In addition,
it is seen that our population, especially fathers, is highly
non-permanent employment and is at risk of losing their
jobs. During this period, countries announce various
support packages for their citizens. Since these aids cannot
be provided in poor countries, families face economic
difficulties. If this situation is not taken into account by
governments, it can lead to the exacerbation of existing
social inequalities.

In a study dealing with household chaos during the
COVID-19 outbreak in the United States, it was reported
that mothers were more at risk of job loss and reduced
working hours than fathers.”? On the contrary, in our study; it
was observed that fathers were unemployed approximately
nine times more often than mothers. The reason for this
may be that fathers are predominantly employed in our
population.

The impact of COVID-19 on non-poor households is lower
compared with poor households with low socioeconomic
status!® A Canadian study reported that reduced
working hours and job losses, job stability, and financial
concerns were key causes of stress within the family for
many Canadians. In the same study, about 8% of families
reported concerns about not having enough money to buy
food for their family in the next six months. This low rate
was also attributed to the fact that most of the sample
in the study consisted of families with high household
incomes." The population in our study consisted of families
with a lower household income. Due to the COVID-19
pandemic, it is thought that the purchasing power of
households has decreased significantly due to the loss of
income, unemployment, rising food prices, and high debt,
increasing poverty.

Study Limitations

Our study had some limitations. This study was conducted
inasingle center,and only children admitted to our hospital
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were included in the study. Depending on this situation,
the population of the study consisted of a population with
similar characteristics. Multicenter studies are needed to
confirm our data.

CONCLUSION

As a result, our study population consists of families with
low household income and predominantly working in
basic occupations. It is noteworthy that the economic
burden on families has increased with COVID-19 infection.
Moreover, families are negatively affected economically
due to job losses and increased expenditures during the
pandemic period. To obtain more precise information and
understand how COVID-19 affects parents economically,
studies with large case series in which household income
levels are homogeneously distributed are needed.
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6z
Amag: Polikistik over (PKO) sendromu (PKOS) ilreme c¢agindaki kadinlarda rastlanan en sik
endokrinopatidir. Addlesanda kabul edilen tani kriterlerine bagli olarak insidans %8-26 arasinda degisir.

Bu calismanin amaci omentin 1'in PKOS'taki yeri ve bir tani kriteri olup olamayacagini ortaya koymaya
calistik.

Yontem: Calismaya 15-19 yas arasi postmenarsiyal geng kizlar dahil edildi. Toplam katilimci sayisi
1.556 idi. Altmis U¢ PKOS hastasi, ultrasonografide PKO gortintlst olan fakat klinik veya biyokimyasal
hiperandrojenizm olmayan 41 hasta ultrasonografik PKO grubuna dahil edildi. PKOS tanisi almayan 159
hasta kontrol grubu olarak alindi.

Bulgular: Yapilan varyans analizinde PKOS'lu olgularin kandaki APOB/AI orani normal olgulara gore
daha yuksek bulunmustur. Omentin 1 seviyesi ile serbest androjen indeksi, APO B/Al orani ve total
testesteron duzeyi ile arasinda pozitif korelasyon saptanmistir (r=0,174, p=0,030). Omentin 1 duzeyi
PKOS'lu olgularda normal diizeyde olup ultrasonografik PKO'larda en yuksek diizeyde ve normal grupta
en distik saptanmistir.

Sonug: Omentin 1'in PKOS'ta instilin direnci basta olmak Gzere daha cok metabolik sendrom ile iliskilidir.
Bu baglamda, omentin 1 PKOS'un metabolik sendrom ayaginda kendine daha ¢ok yer bulmaktadir.
Adodlesanlarda hem heniiz metabolik sendrom gelismemis olmasi hem de en azindan bizim calisma
grubumuzda vicut kitle indeksi ortalamasinin 22 kg/m? olmasindan &turt PKOS tanisinda omentin 1,
iddia edildigi Uzere duslk bir deger yerine ytiksek bir sonug elde edilmistir. Bu durum hentiz metabolik
sendrom olusmayan geng addlesanlarda bu testin tani degeri olmadigini ortaya koymaktadir.

Anahtar Kelimeler: Omentin 1, PKOS, metabolik sendrom, insulin direnci

ABSTRACT

Objective: Polycystic ovary (PCO) syndrome (PCOS) is the most common endocrinopathy in women of
reproductive age. The aim of this study was to reveal the place of omentin 1in PCOS and whether it can
be a diagnostic criterion.

Methods: Postmenarchal teenage girls aged 15-19 were included in the study. The total number of
participants was 1.556. Sixty-three PCOS patients, 41 patients with PCO image on ultrasonography but
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no clinical or biochemical hyperandrogenism were included in the ultrasonographic PCO group. One hundred-fifty nine patients who were not

diagnosed with PCOS were taken as the control group.

Results: A positive correlation was found between omentin 1 level and free androgen index, APO B/Al ratio and total testosterone level (r=0.174,
p=0.030). Omentin 1 level was at a normal level in cases with PCOS, and it was found to be highest in ultrasonographic PCOS and lowest in the

normal group.

Conclusion: Omentin 1 is mostly associated with metabolic syndrome, especially insulin resistance in PCOS. In this context, omentin 1 finds its
place more in the metabolic syndrome foot of PCOS. Omentin 1 was found to be high in the diagnosis of PCOS, rather than a low value, as claimed,
because adolescents have not yet developed metabolic syndrome and, at least in our study group, the mean body mass index was 22 kg/m2 This
situation reveals that this test has no diagnostic value in young adolescents who have not yet developed metabolic syndrome.

Keywords: Omentin 1, PCOS, metabolic syndrome, insulin resistance

GIRIS

Polikistik over (PKO) sendromu (PKOS), reproduktif
dénemdeensikendokrinopatiolarak karsimizacikmaktadir.
Prevalansi, Ulkeden Ulkeye degismektedir ancak genel
olarak reproduktif cagdaki kadinlarin  %5-10'unda
izlenmektedir! insidansi, eriskinlerde %8-26 arasinda,
adolesanlarda ise %8 olup tani kriterleri eriskinler ve
adolesanlarda farkli degildir? PKOS; ovulatuar disfonksiyon,
oligomenaore, hirsutizm ve metabolik sendrom gibi ¢ok
sayida klinik bulguya ev sahipligi yaparken uzun vadede
infertilite, kardiyovaskiler hastaliklar, diabetes mellitus,
endometriumun malign neoplazmi ve meme kanseri
gelisme riskli ile birliktelik gostermektedir. Menarstan
sonraki 3. yilda baslayabilen PKOS belirti ve bulgular,
klinik ve metabolik dzellikler bakimindan eriskinlerdeki ile
benzer 6zelliktedir.

PKOS, metabolik sendromu siklikla  bulnyesinde
barindirmaktadir. Metabolik sendromun belirteclerinden
olan omentin bircok ¢alisma tarafindan islenmistir.
Apolipoproteinler, lipitleri kan akimiyla taslyan lipopretein
komplikeslerinin  protein komponentleridir. APOB/AI
oraninin PKOS'taki yeri daha c¢ok kardiyovaskuler risk
faktorl olmasidir. ApoAl, serumdaki yUksek dansiteli
lipoprotein (HDL) dizeyi ile korele oldugu icin kadinlarda
erkeklere goére daha yuksek dizeyde olmaktadir. VLDL
ve HDL komplekslerinin temel 6gesi olan Apo B10O ve
B48, komplekslerin yapisal butinliginin saglanmasina
yardimci  olmaktadir. Bu proteinler, kolesterol ve
trigliseridler (TG) gibi lipitlerin sevkini ydnlendirmekte
ve vicudun bir¢ok yerinde bulunan reseptérler Apo Byi
tanimaktadirlar? Bu iki proteinin orani metabolik sendrom
ve vUcuttaki lipit metabolizmasi ile iligkilidir.

Omentin, omental adipoz hicrelerce Uretilen ve insilin
aktivitesini reglile eden bir adipokindir. Yang ve ark? 2006
yilinda yaptiklari ¢calismaya gére omentin, adipositlerdeki
instlin aracili glukoz uptake'ini artirmaktadir. Bununla
birlikte, omentinin, subkttan degil de daha cok visseral
adipoz dokuda eksprese edildigi ortaya konulmustur.
Omentin 1 c¢alismalarda en c¢ok bakilan tipidir ve
dolasimdaki omentinin cogunlugunu olusturur.*
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Omentin 1'in PKOS ile iliskisine dair ¢ok sayida ¢alisma
yayinlanmistir. Bu calismalarda PKOSta omentin 1'in
azaldigl ortaya konulmustur. Unutulmamalidir ki PKOS
multifaktoriyel, komplike ve heterojen bir hastaliktir.
PKOS'a sahip her kadin ayni fenotipi géstermez. Kaldi
ki son zamanlarda yine cok sayida calisma ile ortaya
konulan PKOS alt tipleri de bunun en iyi ispatidir. Yukarida
da bahsedildigi tzere omentin 1 daha ¢ok metabolik
durum ve insulin direnci ile iliskili olup PKOS'un tum
komponentlerine atfedilememektedir.

Buradan yola cikarak bu calismada omentin 1'in PKOS'taki
yeri ve bir tani kriteri olup olamayacagini ortaya koymaya
calistik.

YONTEM

Bu prospektif calisma Eskisehir Osmangazi
Universitesi'nden Etik Kurulu'ndan onay (karar no: 2011/01)
alarak, Eylal 2011-Kasim 2012 tarihleri arasinda Helsinki
Deklarasyonu'na uygun olarak gerceklestirilmistir. Tum
katiimcilardan ve ailelerinden calismayi kabul ettiklerine
dair yazili onam alinmistir. Calisma Eskisehir Osmangazi
Universitesi Bilimsel Arastirma Fonu (proje no: 201211008)
tarafindan desteklenmistir.

Calisma Protokolii

Calismaya 15-19 yas arasi postmenarsiyal genc kizlar dahil
edildi. Toplam katilimcr sayisi 1.556 idi. Tum katiimcilara
literatiir baz alinarak standardize edilmis bir anket formu
verildi. Anket sonuglarina gére PKOS'a ait belirtileri olan
549 katiimci hastaneye davet edildi. Cesitli nedenlerle
hastaneye gelmeyen 286 addlesan calisma disi birakildi
(Sekil 1). Hastaneye basvuran 263 kizin yas, boy, kilo
degerleri, bel (alt kaburga kenari ile iliak krest arasindaki
orta noktadan olculdi) ve kalgca (blyUk trochanter
Uzerindeki en genis cevreden olculdi) dlcuimleri, vicut
kitle indeksleri (VKI), tansiyon degerleri, menars yasi, her
ayki kanama sureleri, menstrual siklus sureleri, hirsutizm,
androjenik alopesi ve akne varligi sorgulandi. Menstrual
siklusun 2.-7. glnleri arasinda antral folikul sayisini (AFS)
hesaplamakicin [transvajinal ultrasonografi (USG) mimkun
olmadig icin] abdominal 4,8 MHz konveks prob ile Logiq
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1.559 ogrenciye anket uyguland:

\)

549 siipheli kabul edildi. Eskisehir Osmangazi Universitesi Tip Fakiiltesi Ureme Saghgi’na
davet edildi

4 l N

284 kisi gelmedi 263 ogrenci geldi 1 kisi KAH, 1 kisi Cushing sendromu

v l \

159 normal 63 PKOS 41 PKO benzeri

Sekil 1. Calismanin 6rneklem biyukliagtnin belirlenmesi
PKOS: Polikistik over (PKO) sendromu

P5 marka USG cihazi kullanilarak dlcimler gerceklestirildi.
Olcumler tek bir arastirmaci tarafindan gerceklestirildi
(D.B.).

Tanimlamalar

Klinik hiperandrojenizm icin Ust dudak, ¢cene, gogus, Ust
ve alt karin, uyluklarin kullanildigi modifiye bir Ferriman-
Gallwey (mF-G) skorlama yéntemi® kullanilarak terminal
kil bUydmesi miktari degerlendirildi. Degerlendirme
tek bir arastirmaci tarafindan O ila 4 arasinda skorlandi
(D.B.). Akne varligina yokluguna bakilmaksizin mF-G skor
28 olmasi klinik hiperandrojenizm olarak kabul edildi.
Biyokimyasal hiperandrojenizm, serbest androjen indeksi
(FAI) 24,5 olmasi ile tanimlandi. Ovulatuar disfonksiyon,
menstrual sikluslarin 235 gln ve <23 gin olmasI veya
menstrual siklusun 21.-24. glinlerinde élgllen progesteron
degerlerinin 5 ng/mL’nin altinda olmasi olarak kabul edildi.
Metabolik sendromun tanimlanmasi i¢cin mevcut NCEP
(ATP IIl)=National Cholesterol Education Program (Adult
Treatment Panel Il1) kriterleri baz alindi. Bu bes kriterden
GglnlUn olmasi metabolik sendrom olarak tanimlandi (i)
aclik plazma glukozu 2100 mg/dL, (i) VKi >30 kg/m?, (iii)
bel/kalca orani >0,85, (iv) dislipidemi; TG >150 mg/dL, HDL
<50 mg/dL, (v) kan basincinin 2130/85 olmasi. Polikistik
ovaryan morfoloji, USG'de her bir overde 2-9 mm'lik 212
AFS olmasi olarak tanimlandi.

Hormonal ve Biyokimyasal Analiz

Menstrual siklusun 2.-7. glinleri arasinda, bir gecelik aclig
takiben sabah 08:00-10:00 saatleri arasinda taze kan
ornekleri kullanildi. Katilimcilarin, folikil stimilan hormon
(FSH), luteinizan hormon (LH), estradiol (E2), prolaktin (PRL),
tiroid stimGlan hormon (TSH), dehidroepiandrosteron
sulfat (DHEA-S), seks hormon baglayici globulin
(SHBG), total testosteron (tT), androstenedion (A4),
17-hidroksiprogesteron (17-OH P), insulin, glukoz, HDL, TG,

dustk dansiteli lipoprotein, APO Al, APO B, lipoprotein A
ve total kolesterol degerleri 6lcildu. ELISA ile -20 °C'de
dondurulmus serum O&rneklerinden omentin 1 seviyesi
olguldl.

T %3'luk, DHEA-S 9%3,5'lik, SHBG %2,91lik, TSH
%4,15'lik ve PRL %2,59'luk, FSH %3,67'lik, LH %3,70'lik
ve E2 %57'lik dlcim ici varyasyon katsayisi (CV) ile
elektrokemiliminesans immunoassay ile 6lculdu (Cobas
E601, Roche Diagnostics CmbH, D-68298 Mannheim,
Germany). 17-OH P %5,5'lik, androstenedion %7’lik bir
CV ile radioimmunoassay ile élctldu. Plazma glukozu
%1,3'luk CV ile hekzokinaz enzimatik referans yontemi ile
6lculdu (Roch, Cobas C, Almanya). Lipit konsantrasyonlari
otomatik biyokimyasal analizer ile 6lcildi. insilin
degeri, %2,1'lik intra-assay CV ile immunoradiometrik
assay ile dlculdi. FAI; tT (nmol/L) x1I00/SHBG (nmol/L)
formuli ile hesaplandi. insulin direncini hesaplamak
icin homeostatic model assessment (HOMA)-insulin
resistance (IR) insulin direnci indeksi kullanildi: (aglik
glukoz mmol/L) x (aglik insulin mikro IU/mL) / 22,5
formullile hesaplandi.3,16'nin tzerindeki degerlerinsilin
direnci icin pozitif kabul edildi. Omentin 1 dUzeylerine
bakmak icin dnce serum 6rnekleri 2230 rpm’de 10 dakika
santrifuj edildi. Serumlari ayrildiktan sonra -20 santigrat
derecede saklandi. Omentin 1 seviyesi bireysel génullu
populasyonunda yapilan calismalarda 350-630 ng/mL
arasinda bulunmustur. Arastirma amacli ¢alisilan bir
test oldugu icin henuz yas cinsiyete gore belirlenmis bir
referans araligi yoktur.

PKOS'un Tanimlanmasi

Rotterdam kriterlerine goére oligo-anovulasyon (siklus
uzunlugu >35 gln veya yilda 8 siklustan az), klinik ve/veya
biyokimyasal hiperandrojenizm mF-G >8 veya normalin
Uzerinde serum testesteron dizeyi) ve USG'de polikistik
over goruntust (inci kolye tarzinda periferik yerlesimli
2-8 mm boyutlarinda 12'nin Uzerinde folikal sayisi)
kriterlerinden en az ikisinin varligi ile konuldu.®

Gruplarin Belirlenmesi

PKOS tani kriterlerini karsilayan 63 PKOS hastasi, klinik
veya biyokimyasal hiperandrojenizm bulgulari olmayan
USG'de PKO gorintisit olan 41 hasta ultrasonografik PKO
grubuna dahil edildi. PKOS tanisi almayan 159 hasta kontrol
grubu olarak alindi. TUm muayene ve tetkikler her tg¢ grup
icin de gerceklestirildi.

Boylece 3 gurup olusturuldu:

Grup I: PKOS,

Crup II: Ultrasonografik PKO,

Grup IlI: Kontrol grubu seklinde belirlendi.
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istatistiksel Analiz

Calismada bulgularin degerlendirilirmesinde, istatistiksel
analizler i¢in Statistical Package for Social Sciences (SPSS)
20.0 for Windows (IBM SPSS Inc.) programi kullanildi.
Verilerin ylzdelerinin kiyaslanmasinda normal dagilim
gosterenler icin ki kare, normal dagilim gostermeyip ikili
parametrelerin kiyaslanmasinda Mann-Whitney U, ikiden
fazla ise Kruskal-Wallis testleri kullanildi. Veriler tabloda
yuzde, ortanca (minimum-maksimum) olarak gosterildi.
P<0,05 olanlar istatistiksel agidan anlamli olarak kabul
edildi.

BULGULAR

Calismaya dahil edilen 263 hastanin, yapilan muayene
ve tetkikler sonrasinda 63 PKOS, 41 ultrasonografik PKO
ve 159 normal (kontrol grubu) oldugu tespit edilmistir.
Katiimcilarin - sosyodemografik 6zellikleri Tablo 1'de,
laboratuvar degerleri Tablo 2'de verilmistir.

mF-G skoru, ultrasondaki folikil sayisi ve omentin 1
dlzeyine gbére calismaya dahil edilen gruplarin sonuglar
Tablo 3'te verilmistir. Yapilan varyans analizinde ApoB/
Al orani PKOS'lu olgularda kontrol grubuna gére kanda
daha yUksek seviyede izlenmistir. Diger parametreler ile
omentin 1 arasindaki iliski, Pearson korelasyon analizine
gbre karsilastirildi ve Tablo 4'te verilmistir. Bu analize gore
omentin 1 seviyesi, FAl indeksi, ApoB/Al orani ve tT dizeyi
arasinda pozitif korelasyon saptanmistir (r=0,174, p=0,030).
Verilerimize gbre insulin direnci tespit edilen adoélesan
sayist 38 (%14,4) idi. Calisma populasyonunda (n=263)
omentin1duzeyi, instlin direnci olanlarda olmayanlara gére
daha yiksek olarak tespit edildi (Tablo 5). insiilin direnci ile
omentin 1 seviyesi arasindaki iliski calisma gruplarina gére
Tablo 6'da verilmistir.

TARTISMA

Bu calismada addlesan PKOS'unda omentin 1 seviyesinin
yeri arastirilmistir. Ortaya konulan c¢alismalarin aksine

adolesan PKOS'u ile omentin 1 seviyeleri arasinda tanisal
bir iliski olmadigl sonucuna varilmistir.

Pediatrik obezite, karmasik bir proges olup genetik ve
genetik olmayan faktorler tarafindan sekillenmektedir.
Omentin, omental adipoz hulcrelerce eksprese edilen
ve insulin aktivitesini regile eden yeni bir adipokindir.
Bu pencereden bakildiginda omentin, insan serumunda
da tespit edilmekte, sekretuar bir protein olup biyolojik
olarak insulin aktivitesini kuvvetlendirmektedir. Bu veri
omentinin insan enerji metabolizmasinda yer alan ve
vlcut yag dagilimini etkileyen bir molekul olabilecegini
isaret etmektedir. Omentin, insan adiposit hicrelerinde
instlin ile stimile edilmis glukoz uptakeinin ve Akt
fosforilasyonunun omentin tarafindan arttirildigl tespit
edilmistir.*

Omentinin  obezitede nasil bir seyir sergiledigi
bilinmemektedir. Obezitede diger adipokinlerden leptin
seviyesinin artis gosterdigi, adiponektin seviyesinin
azaldigl bilinmektedir. Ayrica bilinmektedir ki, omentin
1922-g23 gen bodlgesinde yer almaktadir ve bu bolge ayni
zamanda bircok populasyonda genetik olarak tip 2 diyabet
ile baglantilidir. Dolayisi ile omentin gen bdélgesinin tespiti
ile bu bireylerde, tip 2 diyabete pozisyonel bir yatkinlik
olabilecegi dustntlebilir.

instilin direnci ve hipofizo-gonadal eksenin disfonksiyonu,
PKOS'un iki ana patofizyolojik  mekanizmasidir®
Adoélesanlarda yuksek bUylme hormonu ve insilin
benzeri  blylime  faktori-1 veya  hipofiz-gonadal
eksenin immatir olmasi gibi bircok faktdér hastaligin
patofizyolojik mekanizmalarina katkida bulunabilir ve
yetiskinlerdekinden farkli bir ortam yaratabilir.

Literatlirde daha dnce yapilan ¢alismalarda visseral dokuda
serum omentin 1 ve omentin 1 gen ekspresyon dizeylerinin
azaldigl ve bunun bel cevresi ve VKI ile negatif iliskili
oldugu gosterilmistir” Ancak Prats-Puig ve ark® serum
omentin 1 diizeyleri ile VKIi ve viicut yag orani arasinda bir
iliski bulamamuslardir.

Tablo 1. Hastalarin klinik 6zellikleri

Normal Ultrasonografik PKO PKOS

n=159 n=41 n=63 P
Yas (yil) 15,22+1,20 17,37+1,84 15,85%1,40 0,001
Boy (cm) 160,72%6,52 162,49+4 87 160,17£9,20 0,05
Kilo (kg) 53,2849 31 60,37%11,97 56,1711,48 0,001
VKI (kg/m?) 20,23 (11,04-29,72) 22,03 (15,24-35,16) 20,56 (14,69-55,74) 0,001
Bel cevresi (cm) 77,49%2136 78,73%10,22 78,26+9,27 0,05
Kalca gevresi (cm) 84,97+8,79 90,52+9,99 88,85+10,11 0,001
Bel kalca orani 0,89 (0,67-2,54) 0,88 (0,53-1,08) 0,89 (0,75-1,12) 0,05
Sistolik basing (mmHg) 104,49%13,93 112,14%12,6 4 105,48%15,76 0,01
Diastolik basing (mmHg) 69,01£11,29 74122909 70,73%11,04 0,01
VKi: Viicut kitle indeksi, PKOS: Polikistik over (PKO) sendromu




BURKANKULU D ve ark. Adélesan Polikistik Over Sendromu Omentin 1 Seviyesi

Catli ve ark” 49 obez ¢ocuk Uzerinde yaptiklari calismada
omentin 1 seviyelerini kontrol grubuna gére dustk
olarak tespit etmistir (p<0,05). Zengi ve ark’ da yine
obez cocuklarda omentin 1 seviyesini kontrol grubuna
gdre daha dusuk olarak bulmustur. Burada 6nemli olan
calisma grubundaki cocuklarin VKi'lerinin >95 persentil
olmasidir. Ancak Akbarzadeh ve ark.°, normal VKi'li PKOS
hastalarinda, PKOS olmayan hastalarla karsilastirildiginda
plazma omentin 1'de anlamli bir fark olmadigini bildirmistir.
Bizim hasta grubumuzda calisma grubundaki hastalarin
ortalama VKi'leri 22,03 kg/m? olup normal sinirlar
icerisindedir (Tablo 1).

Zengi ve ark®’ omentin 1 seviyeleri ile VKi'nin ters
iliskili oldugunu ortaya koymuslardir. Bu durum bizim
calismamizdaki cocuklarin normal sinirlar icerisindeki
VKi'leri ile neden omentin 1 seviyelerinin normal ya da
ylUksek oldugunun agiklanmasinda bir destekgi olmaktadir.

Bizim sonuglarimizda PKOS grubu cocuklar istatistiksel
anlamli dizeyde daha ileri yasta ¢citkmistir. Bu durum PKOS

Tablo 2. Laboratuvar degiskenler
OrttSS
n=263
Hemoglobin (gr/dL) 12,98+1,33
Aclik glukozu (mg/dL) 85,29+13,85
Aclik insalini (mic. IU/mL) 11,55%5,51
HDL (mg/dL) 58,60%13,89
LDL (mg/dL) 89,30£23,28
Total kolesterol (mg/dL) 155,69%45,80
Trigliserid (mg/dL) 82,98+34, 44
FSH (mic. IlU/mL) 4,57+1,92
LH (mic. lU/mL) 8,23+7,64
SHBG (nmol/L) 48,18+33,84
E2 (pg/mL) 109,38+95,03
TSH (Uiu/mL) 2,35%1,30
Serbest T3 (pg/mL) 3,46+0,54
Serbest T4 (pg/mL) 1,27+0,28
FSH: Folikul stimtlan hormon, LH: Luteinizan hormon, LDL: Dusuk
dansiteli lipoprotein, HDL: Yuksek dansiteli lipoprotein, TSH: Tiroid
stimtilan hormon, SHBG: Seks hormon baglayici globulin, E2: Estradiol,
SS: Standart sapma

olusabilmesi icin cocuklarin belli bir yasin tGzerinde olmasi
fikrini dogurmaktadir. Baska bir calismada (Shaker et al.") 3
aylik metformin tedavisi ile omentin 1 seviyesinde istatiksel
anlamli dlizeyde artis saglandigl belirtilmistir. Bu sonug
zaten omentin 1'in insilin direncinde azaldigini ortaya
koymaktadir. Catli ve ark” ayrica omentin-1'in cocuklukta
bile VKI, insiilin ve HOMA-IR ile negatif korele oldugunu
bildirmislerdir.

Ancak bizim calismamizda, hepsi 15-19 yas arasi olan
adoélesanlarda, HOMA-IR duzeyleri ile omentin 1 duzeyi
arasinda istatiksel anlami bir sonug¢ elde edilememistir.
Ozgen ve ark? sonuglari da bizim calismamizi
desteklemektedir.

Calismamizda omentin 1'in neden PKOS grubunda normal,
kontrol grubunda daha az, ultrasonografik PKO grubunda
ise en dusuk duzeyde ciktigini anlamak zor degildir.
Calisma grubumuz ¢ok kuguk bir yasta olup, her ne kadar
63 hasta sosyodemografik ve biyokimyasal olarak PKOS
tani kriterlerini karsilasa da henliz metabolik sendrom
ve insulin direnci gelismemistir. Dolayisiyla, metabolik
sendromda aktif rol oynayan omentin 1 diizeyi bu hasta
grubunda anlamsiz bir sonug vermistir.

Calismanin Kisituliklari

Calismamiz, 1.556 sayilik genis ilk drneklem buytkligine
ragmen, anket formunu doldurmalari kendi insiyatiflerine
birakilan ve yine cesitli nedenlerle hastaneye gelmeyen
hastalar nedeniyle 263 Kkisi ile sinirli bir 6rneklem
buyudkliginde  kalmistir.  Ayrica  transvajinal  USG
kullanilamadigi icin overler transabdominal ultrasonografi
ile degerlendirilmistir. Transrektal USG virjin hastalarda
overlerin degerlendirilmesi igcin uygun bir ydntem olmakla
beraber calismamizda kullanilamamistir.

SONUC

Omentin 1 PKOS'ta insulin direnci basta olmak Uzere
daha ¢cok metabolik sendrom ile iliskilidir. Bu baglamda,
omentin 1 PKOS'un metabolik sendrom ayaginda kendine
daha cok yer bulmaktadir. Adblesanlarda hem henlz
metabolik sendrom gelismemis olmasi hem de en azindan
bizim calisma grubumuzda VKIi ortalamasinin 22 kg/m?
olmasindan 6turt PKOS tanisinda omentin 1 igin, iddia

Tablo 3. Gruplara gére omentin 1, mF-G skoru ve AFS diizeyleri

Normal PKOS Ultrasonografik PKO

n=159 n=63 n=159 P

Medyan (minimum-maksimum)
mF-G skoru 5(0-13) 9 (0-15) 7 (2-12) p<0,001
AFS 11 (5-25) 24 (9-28) 21 (4-25) p<0,001
Omentin 1 dlzeyi 433,21(278,61-1297 24) 485,79 (268,77-995,54) 399,67 (236,93-605,44) | p<0,001

mF-G: Ferriman-Callwey skoru, AFS: Antral foliktl sayisi, PKOS: Polikistik over (PKO) sendromu
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Tablo 4. Calisma kapsamina alinan tiim olgularin (n=263) omentin 1 seviyesi ile diger parametrelerin arasindaki iligkinin
Pearson korelasyon analizi ile karsilastirilmasi

r P
Yas 0,060 20,05 Negatif iligki
Boy 0,059 20,05 Negatif iligki
Kilogram -0,003 20,05 Negatif iligki
VKI -0,029 >0,05 Negatif iliski
Bel cevresi -0,730 20,05 Negatif iliski
Kalga cevresi -0,110 20,05 Negatif iligki
Bel cevresi/kalca cevresi -0,079 >0,05 Negatif iliski
ilk adet yasi 0,032 >0,05 Negatif iliski
Sistolik kan basinci 0,003 20,05 Negatif iliski
Diastolik kan basinci -0,042 >0,05 Negatif iliski
Overde folikul sayisi -0,0532 20,05 Negatif iligki
Hemoglobin -0,067 20,05 Negatif iliski
Aglik instlini -0,087 20,05 Negatif iligki
Aglik glikozu -0,053 20,05 Negatif iliski
HDL 0,088 20,05 Negatif iliski
LDL -0,012 20,05 Negatif iliski
Total kolesterol -0,038 >0,05 Negatif iliski
Trigliserid -0,037 >0,05 Negatif iliski
FSH -0,007 20,05 Negatif iliski
LH 0,055 20,05 Negatif iliski
SHBG -0,002 20,05 Negatif iliski
E2 -0,093 20,05 Negatif iliski
TSH 0,019 20,05 Negatif iliski
ST3 -0,062 >0,05 Negatif iligki
ST4 -0,010 20,05 Negatif iligki
17-OH progesteron 0,037 20,05 Negatif iligki
Total testosteron 0,085 0,022 Pozitif iligki
Serbest testosteron 0,031 20,05 Negatif iligki
DHESO, 0,017 20,05 Negatif iliski
Prolaktin 0,057 >0,05 Negatif iliski
ACTH -0,036 20,05 Negatif iliski
Apo-A -0,006 20,05 Negatif iliski
Apo-B 0,117 20,05 Negatif iliski
Lipoprotein-A 0,038 20,05 Negatif iliski
mF-G skoru 0,007 >0,05 Negatif iliski
HOMA-IR skoru -0,1n6 >0,05 Negatif iliski
Apo B/A 0,069 0,014 Pozitif iligki
FAl indeksi 0,174 0,026 Pozitif iligki
FSH: Folikul stimUlan hormon, LH: Luteinizan hormon, LDL: Du§uk dansiteli lipoprotein, HDL: Yuksek dansiteli lipoprotein, TSH: Tiroid stimulan
hormon, SHBG: Seks hormon baglayici globulin, E2: Estradiol, VKI: Vucut kitle indeksi, mF-G: Ferriman-Gallwey skoru, FAI: Serbest androjen indeksi,
HOMA-IR: Homeostatic model assessment-insulin resistance
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Tablo 5. insiilin direnci olan ve olmayan adélesanlarin omentin 1 diizeyleri

insiilin direnci yok insiilin direnci var
n=225 n=38 P
Omentin 1 460,24 (236,93-1297,24) 429,78 (277,65-696,18) p<0,03
Tablo 6. Gruplara gére insiilin direncinin karsilagtirmasi
insiilin direnci Normal PKOS Ultrasonografik PKO Toplam
n=159 n=63 n=41 P P
Negatif 147 (65,3) 45(20,0) 33(14,7) 225
. X, 17,14
Pozitif 12 (31,6) 18 (47,4) 8(21,1) 38 p<0,001
Toplam 159 (60,5) 63 (24,0) 41 (15,6) 263

PKOS: Polikistik over (PKO) sendromu

edildigi Gzere dUslk bir deger yerine ylksek bir sonug elde
edilmistir. Bu durum hentiz metabolik sendrom olusmayan
gen¢ addlesanlarda bu testin tani degeri olmadigini ortaya
koymaktadir.
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ABSTRACT

Objective: The purpose of this study was to investigate the significance of sociodemographic and
clinical characteristics in multidrug-resistant tuberculosis (MDR-TB) and drug-sensitive tuberculosis
(DS-TB) patients treated in an inpatient tuberculosis clinic.

Methods: Retrospective analyzes of demographic, clinical, side effect, treatment effectiveness and
mortality data were performed on MDR-TB and DS-TB patients diagnosed and treated in the chest
disease and tuberculosis inpatient clinics hospitalized between 2010 and 2018.

Results: There were a total of 218 tuberculosis patients, of whom 75.2% were males. When we compared
the MDR-TB versus DS-TB patients, we found no statistically significant difference in terms of age,
gender, marital status, and nationality (p<0.05 for all). There was a statistically significant difference
in educational status between two groups (p=0.007). Also, occupational history was statistically
significantly different between the MDR-TB and DS-TB population (p<0.001). MDR-TB patients had
more recurrence rates than DS-TB patients (42.2-11%, respectively) and new cases were statistically
significantly more in DS-TB patients (57.8-89%). The number of defeated patients was statistically higher
in MDR-TB patients (p=0.045).

Conclusion: In this study, we showed that patient type combined with clinical and demographic features
may help to distinguish MDR-TB patients, which is a public health problem in our country.

Keywords: Tuberculosis, treatment, drug-sensitive, multidrug-resistant tuberculosis

oz

Amag: Bu calismanin amaci, yatarak tedavi edilen ¢ok ilaca direngli tiberktloz (MDR-TB) ve ilaca duyarli
TB (DS-TB) hastalarinda sosyodemografik ve klinik 6zelliklerin &nemini arastirmaktir.

Yontem: 2010-2018 yillari arasinda gégus hastaliklari ve TB kliniginde yatarak tedavi goren MDR-TB ve
DS-TB hastalarinin demografik, klinik, ila¢ yan etki, tedavi etkinligi ve mortalite verilerinin retrospektif
analizleri yapildi.

Bulgular: %75,2'si erkek olan toplam 218 TB hastasi calismaya alindi. MDR-TB ile DS-TB hastalarini
karsilastirdigimizda yas, cinsiyet, medeni durum ve uyruk agisindan istatistiksel olarak anlamli bir fark
olmadigl gorildu (hepsi icin p<0,05). iki grup arasinda egitim durumu acisindan istatistiksel olarak

anlamli fark vardi (p=0,007). Ayrica meslek 6ykusu agisindan MDR-TB ve DS-TB gruplari arasinda
istatistiksel olarak anlamli derecede fark saptandi (p<0,001). MDR-TB hastalari, DS-TB hastalarina gére
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daha fazla niiks oranlarina sahipti (sirastyla %42,2-11) ve yeni olgu sayisi DS-TB hastalarinda istatistiksel olarak anlamli derecede daha fazlaydi
(%57,8-89). Olen hasta sayisi MDR-TB hastalarinda istatistiksel olarak daha yuksekti (p=0,045).

Sonug: Bu calismada, tlkemizde énemli bir halk sagligi sorunu olan MDR-TB hastalarinin ayirt edilmesinde klinik ve demografik 6zelliklerle

birlestirilmis hasta tipinin yardimci olabilecegini gosterdik.

Anahtar Kelimeler: Tuberkiloz, tedavi, ilag duyarli, cok ilaca direngli tiberkuloz

INTRODUCTION

Drug resistance in tuberculosis (TB) poses a threat to
advancements in TB treatment and control, which is
a concern for global public health." In 2019, there are
expected to be 10 million new cases of TB; of these, about
500,000 cases are rifampicin-resistant, with 78% being
multidrug-resistant TB (MDR-TB).2 Drug-resistant TB is a
growing public health issue which is defined as a form of
TB that has become resistant to at least isoniazid (INH)
and rifampicin (R), the two first-line anti-TB medications,
becauseitrequires more expensive and complex treatment
than drug-sensitive TB (DS-TB). According to projections,
3.3% of new (no prior treatment) TB infections and 17.7% of
TB patients who have already received treatment will be
due to MDR-TB in 20192

Drug resistance in TB is a very important health issue that
jeopardizes progress in TB care and control programs.
Early drug resistance detection is essential for the control
of illness. It is still difficult to identify between patients
with DS-TB and those with MDR-TB using readily available
clinical information, particularly during the initial visit.
Molecular testing and traditional culture-based phenotypic
testing are the two forms of TB medication susceptibility
tests now available. The former includes observing the
behavior of the bacteria, which necessitates a laboratory
facility with the necessary equipment and may take
several weeks to obtain data2 The latter entails examining
genetic alterations, which is quick but costly and can yield
conflicting results.* Therefore, it would be ideal if clinical
data from patient medical records could automatically
predict the suspicion of MDR-TB.

Therefore, the aim of this study was to investigate
the significance of sociodemographic characteristics in
MDR-TB and DS-TB patients treated in an inpatient TB
clinic.

METHODS
Patient Data

Retrospective analyzes of demographic, clinical, side effect,
treatment effectivenessand mortality data were performed
on MDR-TB and DS-TB patients diagnosed and treated
in the chest disease and TB inpatient clinics hospitalized
between 2010 and 2018. During this period, there were 109
inpatient MDR-TB patients, which were fully included in
the analysis. For the comparison group, inpatient DS-TB

patients (n=109) were included. The Ethical Committee
of the University of Health Sciences Turkey, Dr. Suat Seren
Chest Diseases and Surgery Training and Research Hospital
with number 16 granted clearance for this study on July 22,
2020. The analysis of patient data was done using hospital
archives. Chest X-rays and, if available, thorax computed
tomography were evaluated for cases registered in the
hospital imaging system. One- and two-lungs involvement
were the two categories used to evaluate the radiological
extent. Socioeconomic status is calculated over household
disposable monthly netincome.

Microbiological Data

Acid resistance staining with standard fluorochrome and/
or Kinyoun technique was done on each sample as well
as culture on BACTEC 960 (MGIT) (Becton Dickinson,
Sparks, MD, USA) system and Lowenstein-Jensen medium.
The BACTEC 960 (MGIT) equipment was used to evaluate
the susceptibility of patient samples in line with the
manufacturer's recommendations. Drug resistance in new
samples was defined as resistance detected in patients
who had not previously used TB medicines or had used
them for less than a month. Drug resistance in cases that
were successfully treated was described as resistance to a
medication that the patient had previously used for more
than a month5¢

Treatment and Follow-up Data

The medications were classified in accordance with the
World Health Organization (WHO) and the National
Tuberculosis Guidelines, which were current throughout
the period of the patients we included in the study
(between 2010 and 2018).! DS-TB patients received the
standard 4 drug regimen recommended by our National
Tuberculosis Guidelines lisoniazid (H); rifampicin (R);
ethambutol (E); pyrazinamide (Z)]. The MDR-TB patient's
treatment plan had at least five active drugs, one of which
was administered parenterally along with one quinolone.
Drugs that were sensitive in the drug sensitivity test but had
never been used before were classified as active, whereas
drugs that had previously been used but were sensitive in
the test were classified as suspect. Drugs that were both
resistant and previously used were both regarded as
inactive. The medications were introduced to the MDR-TB
patient’s treatment regimen one at a time, from the first to
the fifth group.
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According to the guidelines, a regimen of at least 5 active
medicines from 5 medication classes was used to treat
MDR-TB. The drugs were administered regularly as part of
the directly observed treatment protocol. The treatment
period was applied for 6-9 months for DS-TB. The
treatment period was applied for 24 months for MDR-TB
after the culture became negative.

When two groups of sputum obtained at least 30 days
apart from one another’s cultures and smear results were
negative, the date of the first negativity was considered for
the sputum conversion period. Three or more consecutive
negative cultures that were obtained at least 30 days after
the baseline period were considered proof of cure in
patients who finished therapy without meeting the criteria
for treatment failure. Therapy completion was defined
as the absence of three or more consecutive, culture-
negative results that were collected at least 30 days apart
after the first period in patients who finished the treatment
without exhibiting any symptoms of failure. The total
number of patients with cure and completion of therapy
was considered treatment success.

Statistical Analysis

Statistical Package for Social Sciences 25.5 was used to
perform statistically descriptive analyzes (IBM, NY, USA).
The results are shown as the median (minimum-maximum),
number, and percentage (%). The normality tests Shapiro-
Wilk and Kolmogorov-Smirnov were performed to assess
if the parameters used in the group comparison were
normally distributed. To compare continuous variables, the
Mann-Whitney U test and Student's t-test were employed,
and to compare categorical data, the chi-square and
Fisher's exact tests were used. The results are shown as the
median (minimum-maximum), mean standard deviation,
number, and percentage (%). Statistical significance was
defined as a p value <0.05.

RESULTS

There were a total of 218 TB patients, of whom 75.2% were
males. Demographic characteristics are shown in Table
1. The monthly income of the population was medium
and low, and more than half of the population was an
active smoker. Cough was the predominant symptom in
our cohort with 70.6% (n=154), sputum production was
35.3% (n=77), and fever was 13.3% (n=29). One hundred-
sixty (73.4%) patients were new TB cases, while 58 (26.6%)
patients were recurrent TB. Clinical characteristics of the
population are summarized in Table 2.

When we compared MDR-TB versus DS-TB patients, we
found no statistically significant difference in terms of
age, gender, marital status, and nationality. There was a
statistically significant difference in educational status
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between two groups (p=0.007). Nearly 72% of the DS-TB
patients graduated from middle or high school; however,
this ratio is only 54% for MDR-TB. Also, occupational
history was statistically significantly different between
the MDR-TB and DS-TB population (p<0.001). In the
DS-TB population, more than half of the patients were
unemployed; however, this rate was only 33% in MDR-TB
patients. There was no statistically significant difference
between two groups regarding smoking history and
comorbidity (Table 3). Besides, symptoms were similar
between DS-TB and MDR-TB patients (p>0.05). There
was a statistically significant difference in terms of TB
history between two groups (p>0.001). MDR-TB patients
had more recurrence rates than DS-TB patients (42.2-11%,
respectively) and new cases were statistically significantly
more in DS-TB patients (89%) (Table 3).

The duration of days between admission and treatment
initiation was statistically significantly lower in the DS-TB

Table 1. Demographic characteristics of tuberculosis
patients

Demographic characteristics n (%)

Age at diagnosis (years)

Mean+SD 46.7%16.2
Gender

Female 54 (24.8%)
Male 164 (75.2%)
Natinality

Turkish Republic 208 (95.4%)
Other 10 (4.6%)
Marital status

Married 158 (72.5%)
Single 60 (27.5%)
Educational status

Illiterate £4(1.8%)
Primary school 75 (34.4%)
Middle-high school 137 (62.8%)
University 2 (0.9%)
Occupation

Unemployed 94 (43.1%)
Employed 77 (35.3%)
Retired 47 (21.6%)
Income (n=132)

Low 129 (59.2%)
Medium 3(1.4%)
High -

Weight (kg)

Mean+SD 59.6+10.4
Smoking status (n=213)

Never smoker 53 (24.3%)
Active smoker 139 (63.8%)
Ex-smoker 21(9.6%)
Comorbidity 69 (31.7%)
SD: Standard deviation




group (p<0.001). The number of treatment interruptions
was similar between DS-TT and MDR-TB patients; however,
the amount of treatment interruption (calculated as days)
was significantly higher in MDR-TB patients (p=0.003). As
expected, drug groups, initial treatment period, and total
treatment period were significantly different between
two groups (Table 4). The culture conversion period was
not statistically significantly different between two groups
(p=0.6). The duration of hospitalization was significantly
higherinthe MDR-TB patients group (p<0.001). The number
of defeated patients was statistically higher in MDR-TB
patients (p=0.045). The cure rates were not statistically
significantly different between the DS-TB and MDR-TB
groups; however, it favors DS-TB (p=0.051) (Table 4).

DISCUSSION

Patients with MDR-TB had longer hospital stays and
died more frequently than patients with DS-TB, but no
demographic, clinical, laboratory, or radiological criterion
was able to differentiate the scenario alone. Consistent
with the literature, prior treatment history was the best
predictor of DR-TB in our study (New or Relapse)’”

Table 2. Clinical and microbiological characteristics of
tuberculosis patients
Clinical properties n (%)
Dyspnea 40 (18.3%)
Cough 154 (70.6%)
Sputum 77 (35.3%)
Fever 32 (14.7%)
Hemopthysis 29 (13.3%)
Chest pain 15 (6.9%)
Fatigue 59 (27.1%)
HIV positivity 2(0.9%)
Pulmonary tuberculosis 214 (98.2%)
Extrapulmonary tuberculosis 19 (8.7%)
Prior treatment history
New case 160 (73.4%)
Relapse 58 (26.6%)
Radiologic involvement
Unilateral 43 (19.7%)
Bilateral 175 (80.3%)
Laboratory findings n (%)
Sample kind
Fasting gastric fluid 1(0.5%)
Bronchoalveolar lavage o
Soutum 2(0.9%)
B?onchial aspiration 183 (83.9%)
) 27 (12.4%)
Byopsi 9
1(0.5%)
Lenyh node o
: 1(0.5%)
Pleural biopsy o
o — 2 (0.9%)
Transthoracic fine needle aspiration o
bi 1(0.5%)
iopsy
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Additionally, TB patients with lower levels of education,
poorer incomes, and more consistent laboratory results
may be an early sign of MDR-TB.

The link between MDR-TB and age has not been fully
established in previous findings because different studies
use different cut-off criteria for age groups. According to
a Chinese study on MDR-TB, the 30-to 59-year-old age
bracket is associated with MDR-TB. However, according to
European MDR-TB research, MDR-TB patients are more
likely to be under 65 years old”" In our study, there was
no difference in age groups between MDR-TB and DS-TB
patients and represent an average adult population.

In males, TB is more prevalent.” Men are more likely to
get resistant TB in Western Europe than in the Eastern
part, according to research’ Contradicting that finding,
it was shown in another study that being a woman had a
significant relationship with MDR-TB.!® The authors of the
article made the assumption that this link was due to the
local preponderance of female health care personnel.
Our data revealed that there was male dominance in both
groups, not significantly different from each other. Gender
might be considered a major geographical risk factor for
MDR-TB.

The history of treatment is a well-known potential risk
factor forthe occurrence of drugresistance in TB. According
to the WHO Clobal Report on MDR-TB and extensively
drug-resistant TB, instances of TB with a prior history of
TB treatment are substantially more likely to develop
DR-TB.® Such a predictor can be used to screen DR-TB
patients early on, especially in clinical settings with limited
resources. For instance, a patient who relapsed would
suggest that medication susceptibility testing should be
performed at the beginning of treatment.

Radiological examinations are wused to distinguish
between resistant and sensitive patients with TB. Yang et
al'® demonstrated that clinical features may identify DR-
TB patients with an accuracy of approximately 61% and
relatively low sensitivity. Also, radiological characteristics
based on the number of affected measured areas can do
so with an accuracy of about 67% and a poor specificity.
Additionally, combining radiological and clinical
characteristics may enhance the outcomes. Regarding the
combined characteristics, the automated classifier has a
72.34% average accuracy rate and an average area under
the curve value of 78.42%. According to another research,
people with drug resistance TB used to have big lesions,
whereas lesions that are tiny or medium in size are more
prevalent in persons with DS-TB.” Nearly 80% of the
patients in the current research had bilateral lesions, and
there was no difference in the groups. We believe that
because our DS-TB patients were hospitalized due to their
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Table 3. Comparison of the MDR-TB versus DS-TB patients in terms of demographic and clinical characteristics

MDR-TB DS-TB value
n (%) n (%) P
Demographic data
Age at diagnosis (year) Mean+SD 46.3%16.3 47.2%16.3 0.678
Gender
Female 26 (23.9%) 28 (25.7%) 0.754
Male 83 (76.1%) 81 (74.3%)
Nationality
Turkish Republic 101 (92.7%) 107 (98.2%) 0.052
Other 8 (7.3%) 2 (1.8%)
Marital status
Married 79 (72.5%) 79 (72.5%) 1.000
Single 30 (27.5%) 30 (27.5%)
Educational status
Illiterate 1(0.9%) 3(2.8%)
Primary school 47 (43.1%) 28 (25.7%) 0.007
Middle-high school 59 (54.1%) 78 (71.6%)
University 2(1.8%) 0 (0.0%)
Occupation
Unemployed 36 (33.0%) 58 (53.2%) <0.001
Employed 53 (48.6%) 24 (22.0%) ’
Retired 20 (18.3%) 27 (24.8%)
Weight (kg) median (min-max) 60 (35-80) 60 (35-92) 0.321
Smoking status (n=213)
Never smoker 26 (24.3%) 27 (25.5%) 0283
Active smoker 67 (62.6%) 72 (67.9%) ’
Ex-smoker 14 (13.1%) 7(6.6%)
Comorbidity 33(30.3%) 36 (33.0%) 0.662
Clinical features
Dyspnea 20 (18.5%) 20 (18.5%) 1.000
Cough 80 (74.1%) 74 (69.2%) 0.424
Sputum 36 (33.3%) 41 (38.3%) 0.472
Fever 16 (15.0%) 16 (15.0%) 1.000
Hemopthysis 11 (10.4%) 18 (16.8%) 0.170
Chest pain 10 (9.3%) 5(4.7%) 0.187
Loss of weight 25 (23.4%) 34 (31.8%) 0.169
Pulmonary tuberculosis 105 (96.3%) 109 (100.0%) 0.044
Extrapulmonary tuberculosis 8 (7.3%) 11(10.1%) 0.471
Prior treatment history
New case 63 (57.8%) 97 (89.0%)
Relapse 46 (62.2%) 12 (11.0%) <0.001
Radiologic involvement
Unilateral 26 (23.9%) 17 (15.6%) 0126
Bilateral 83 (76.1%) 92 (84.4%) ’

MDR-TB: Multidrug-resistant tuberculosis, DS-TB: Drug-sensitive tuberculosis, SD: Standard deviation, min-max: Minimum-maximum
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Table 4. Comparison of the MDR-TB versus DS-TB patients in terms of laboratory, treatment and outcome characteristics

MDR-TB DS-TB p value
Laboratory data Median (min-max) Median (min-max)
Glucose 93.5 (40.0-490.0) 104.0 (57.0-474.0) 0.089
Urea 27.0 (10.0-91.0) 26.0 (8.0-90.0) 0.384
Creatinin 0.8 (0.4-6.1) 0.7 (0.4-1.9) 0.008
AST 21.0 (7.0-90.0) 20.0 (3.0-71) 0.941
ALT 13.0 (2.0-86.0) 15.5(3.0-173.0) 0.009
Total bilirubin 0.5(0.1-28.0) 0.5(0.1-15.0) 0.409
Direct bilirubin 0.1(0.0-8.0) 0.1(0.0-4.6) 0.817
Treatment properties Median (min-max) Median (min-max)
Number of drugs 5.0 (4.0-7.0) 4.0 (4.0-5.0) <0.001
Duration (days) between admission and treatment initiation 12.0 (1.0-120) 1(0.0-90.0) <0.001
Amount of treatment interruption (days) 30.0 (0.0-195.0) 11.0 (2.0-90.0) 0.003
Initial treatment period (months) 6.0 (1.0-14.0) 2.0 (1.0-4.0) <0.001
Culture conversion (months) 2.0 (1.0-12.0) 2.0 (1.0-3.5) 0.600
Total treatment duration (months) 24.0 (5.0-30.0) 6.0 (5.0-12.0) <0.001
Duration of hospitalization (months) 5.0 (0.0-36.0) 1.5(2.0-5.5) <0.001
Drug information n (%) n (%)
Drug groups
<5 drugs 76 (69.7%) 109 (100.0%) <0.001
>6 drugs 33(30.3%) 0(0.0%)
Drug side effect 65 (59.6%) 36 (33.0%) <0.001
Treatment interruption 22 (20.2%) 28 (5.7%) 0.334
Exitus 10 (9.2%) 3(2.8%) 0.045
Cure 81(77.9%) 95 (87.2%) 0.051

MDR-TB: Multidrug-resistant tuberculosis, DS-TB: Drug-sensitive tuberculosis, min-max: Minimum-maximum, AST: Aspartate transaminase,

ALT: Alanine transaminase

severity, they may have higher radiological involvement
than DS-TB patients who were treated as outpatients.

Study Limitations

The current study has some limitations. First, the study is
retrospectiv; nonetheless, due to the low number of MDR-
TB patients, it is very difficult to make a prospective design.
Since our clinic only treats MDR-TB patients who are
hospitalized, we gathered DS-TB patients from inpatient
settings to compare MDR-TB to DS-TB. However, this
selection could not represent all DS-TB patients.

CONCLUSION

Compared to patients with DS-TB, patients with MDR-TB
had more sophisticated treatment than DS-TB and incur
higher expenses with higher mortality rates, but no single
demographic, clinical, laboratory, or radiological factor
could distinguish between the two situations. In this study,
we showed that prior treatment history combined with

clinical and demographic features may help distinguish

MDR-TB patients.
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ABSTRACT

Objective: This study aims to examine whether there is a relationship between neurodevelopmental
outcomes with transition into early full enteral feeding and weight gain rates in preterm infants.
Methods: Evaluated infants’ gestational ages were less than 32 weeks, birth weights were between 800
and 1.200 grams, and corrected ages were 24" months. Patients were divided into two groups, of those
with transition into full enteral feeding in less than two weeks (group E) and those with transition into
full enteral feeding in longer than two weeks (group L). Two additional groups were also compared, of
those with weight gain rates above 10 g/day (group 1) and below 10 g/day (group 2), in the first month
of life. Differentiations in neurodevelopment scores [mental development index (MDI), psychomotor
development index (PDI)] were evaluated.

Results: The total number of assessed infants was 330. Among them, 137 were in group E and 134 were in
group L. MDI comparison was 69 and 62, respectively. The PDI comparison was 79 and 73, respectively.
Compared with group 1 (n=120), lower MDI and PDI were detected in group 2 (n=110). Accordingly, both
factors of late transition into full enteral feeding and low daily weight gain rate were associated with
neurodevelopmental impairment. With respect to weight gain, the RR was 2.26 (1.15-4.43), p=0.018. With
respect to transition into full enteral feeding, the RR was 3.46 (1.84-6.49), p=0.001.

Conclusion: In the early period of life, feeding difficulties and weight gain rates of preterm infants must
be monitored delicately. Nutritional difficulties constitute a negative influence on neurodevelopment.
Keywords: Newborn, preterm infants, early enteral feeding, early weight gain, neurodevelopmental
outcomes

0z

Amag: Bu calismada, kligik prematire bebeklerde erken dénem tam enteral beslenmeye gecis ve kilo
alim hizlariyla nérogelisim arasinda bir iliski olup olmadigini arastirmak amaclanmistir.

Yéntem: Dogum agirligi 800-1.200 gram arasinda ve gebelik haftasi 32 haftadan klclk, duzeltilmis 24
ayini tamamlamis bebekler calismaya alindi. Bu kriterlere uyan bebekler tam enteral beslenmeye gecis
strelerine gore iki hafta altinda olanlar (grup E) ile iki haftadan uzun surenler (grup L) olarak iki gruba
ayrildi. Kilo alim hizlarina gére de yasamin ilk ayinda ortalama 10 gr/glin Uzerinde alanlar (grup 1) ve
altinda alanlar (grup 2) olarak iki farkli grupta kiyaslandi. Bu gruplar arasindaki farklar ve nérogelisim

skorlari [mental development indeks (MDI), psikomotor development indeks (PDI)] arasindaki iliskiler
incelendi.
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Bulgular: Calismaya alinan 330 bebegin, 137'si grup E'de, 134’ grup L'de idi. Bu iki grubun MDI ve PDl'lari kiyaslandiginda sirasiyla, ortalama 69a
karsi 62, ve 79'a karsi 73 oldugu gorulda. Grup 1(n=120) ve grup 2 (n=110) karsilastirildiginda, grup 2'de daha dustk MDI ve PDI saptandi. Kilo alim
hizinin az olmasi ve tam enteral beslenmeye gecisin ge¢ olmasinin, nérogelisimsel bozuklukla iliskili oldugu gosterildi. Kilo alim hizi i¢cin RR: 2,26

(1,15-4,43), p=0,018, tam enterale gegis igin 3,46 (1,84-6,49) p=0.001 idi.

Sonug: Prematire bebeklerin erken dénemde beslenmeleri ve kilo alim hizlari cok dikkatlice takip edilmelidir. Ek morbiditeleri olmayan premature
bebeklerin bile sadece beslenme sorunlari nérogelisimlerini olumsuz etkileyebilmektedir.

Anahtar Kelimeler: Yenidogan, prematiire bebek, erken enteral beslenme, erken kilo alimi, nérogelisimsel sonuclar

INTRODUCTION

One of the ways to reduce preterm morbidity is to initiate
early enteral feeding. Inadequate postnatal nutrition,
especially in the first four weeks of life, is an independent
risk factor for chronic lung disease in preterm infants!
Early enteral feeding contributes to the reduction of
complications, such as necrotizing enterocolitis (NEC) and
late-onset sepsis, through assuring functional cohesion
of the gastrointestinal tract and by inhibiting microbial
colonization.? The delay of enteral feeding due to intestinal
dysmotility prolongs the transition into full enteral feeding.
Consequently, as intravenous feeding extends, infectious
and metabolic complications increase, and growth and
development are also adversely affected.

Increased energy and macronutrient intake during early
postnatal weeks raises the language scores of very low
birth weight (VLBW) infants, boosts the developmental
quotient scores of those born before 28 weeks, and reduces
the incidences of brain damage in magnetic resonance
imaging.*

In addition to brain damage, undernutrition is known
to have further adverse effects such as lower immune
response, reduced resistance to infections, inability to
accommodate the essential energy for recovering acute
or chronic lung diseases, and failure to achieve a proper
growth and development rate’

In preterm infants, accelerated weight gain from birth
to term age will facilitate a better neurodevelopmental
outcome’

This study investigated whether there is a relationship
between neurodevelopment and transition into early full
enteral feeding and weight gain rates in preterm infants.

METHODS

Infants who were born between January 2013 and
December 2017, birth weight was between 800 and 1.200
grams, gestational age of less than 32 weeks were included
in the study. By November 2018, their neurodevelopmental
examination was completed at the corrected age of 24
months. Medical records were retrospectively accessed
from patient files and the hospital electronic database.

Infants who met the criteria above were divided into two
groups based on their transitions into full enteral feeding
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in less than two weeks (group E) and longer than two weeks
(group L). Two additional groups were further compared,
based on their average weight gain rates in the first month
of life, of those above 10 grams per day (group 1) and below
10 grams per day (group 2).

In our clinic, a strategy close to aggressive nutrition
protocols is carried out to switch to enteral nutrition early.
Minimal enteral feeding is initiated as soon as possible,
preferably with breastmilk (10-20 cc/kg/d) within the first
days of life. Parenteral nutrition is gradually reduced and
enteral feeding is increased as tolerated. Transition to full
enteral feeding is accomplished when 160 cc/kg/d dose is
reached.

Moreover, the differences and neurodevelopment
scores [mental development index (MDI), psychomotor
development index (PDI)] were examined at the corrected
age of 24 months. Bayley Il (Bayley Scales of Infant and
Toddler Development-2 ed.) developmental test,
MDI, and PDI progress were evaluated by a pediatrics
divisioncomposed of one associate professor of pediatrics
and four child development specialists. MDI and PDI
scores lower than 70 in either one or both were identified
as neurodevelopmental impairment (NDI) 2

Maternal diabetes, chorioamnionitis, and pre-eclampsia
were affirmed in patients’ files. Antenatal steroids were
administrated by a minimum betamethasone application
of two doses within 24 h before birth. Small for gestational
age (SGA) patients were identified. Infants who required
mechanical ventilation for at least 24 h were specified.
Intraventricular hemorrhage was diagnosed by cranial trans
fontanel ultrasonography, where severeities were rated on
Papile staging.’? Periventricular leukomalacia was diagnosed
and staged upon the typical symptoms detected on
ultrasonography.®© NEC was diagnosed and categorized
upon modified Bell staging." Bronchopulmonary dysplasia
(BPD) was classified as either mild, moderate, or severe
based on the international diagnostic criteria.”

Infants with proven sepsis or meningitis, who had bacterial
growth in their blood culture, or who had demonstrated
clinical sepsis symptoms were diagnosed with neonatal
sepsis. Meningitis was diagnosed if the microorganism was
isolated within cerebrospinal fluid samples.
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The study was initiated after the confirmation of the
Ethics Committee of the University of Health Sciences
Turkey, Ankara City Hospital (approval no: E1-20-168, date:
28.05.2020).

Statistical Analysis

Baseline demographics and neonatal outcomes were
compared among two groups: infants with early and late
feeding, using the chi-square test for categorical variables
and the Student's t-test for continuous variables. To further
examine the effect of full enteral feeding and weight
gain, multiple logistic regression models were applied to
compare the primary and secondary outcomes between
the groups. The odds ratio (95% confidence interval) of
outcomes was determined based on the final multiple
logistic regression models derived by the backward
variable selection procedure with an inclusion criterion
of 0.05. The gestational age and birth weight were used
as covariates to correct the data according to these
variables. Data management and all statistical analyzes
were performed using Statistical Package for the Social
Sciences for Windows® version 22 (IBM, USA). A two-sided
significant level of 0.05 was used.

RESULTS

Out of 380 patients, 50 were disqualified due to
inappropriate data, surgery requiring morbidity, grade 3-4
intraventricular hemorrhage, or detection of congenital
anomaly. A total of 330 patients were involved in the study.
The average birth weight was 1017173 grams. Patients were
born between 24"-3274 weeks of gestational age, where the
average was 28t1.9 weeks.

As patients were grouped upon NDI conclusions, they
displayed similarities in terms of birth weight, gestational
week, mode of delivery, administration of antenatal or
postnatal steroids, and sepsis (Table 1).

As patients were grouped according to nutritional
conditions, group E displayed higher MDI and PDI scores
than group L, the difference was statistically significant. As
daily weight gain rates were compared, group 1 displayed
statistically higher MDI and PDI scores than group 2 (Table
2).

Taking gestational week and weight at birth into account,
nominal regression analyses point out that group L has
demonstrated an NDI increase that is 3.46 times [95%
confidence interval (Cl): 1.84-6.49] higher than group E,
whereas group 2 has demonstrated an NDI increase that is
2.26 times (%95 Cl: 1.15-4.43) higher than group 1. Delays in
full enteral feeding and low rates of daily weight gain were
independent risk factors for worsened NDlIs.

DISCUSSION

This study validates that a delay in full enteral feeding
and a slow weight gain rate during NICU stay increase
the probability for NDI diagnoses during the corrected
age of 24 months examinations, independent of all other
morbidities.

Preterm infants are prone to NDI risk.® Previous studies
demonstrate the particular consequence of weight gain
rate in the early neonatal period on neurodevelopment
through the preceding time>¢'%" The study by Franz et
al'é, reveals that on multiple regression analyses, taking
perinatal risk factors and socioeconomic circumstances

Table 1. Demographic data

MDI >70 and PDI >70 MDI/PDI <70

n=218 n=112 P
Birth weight (grams) 1023119 10094110 0.254
Cestational age (weeks) 28.3%1.9 28.1£1.8 0.253
Male gender (n, %) 125 (57) 62 (56) 0.730
Singleton (n, %) 188 (86) 94 (85) 0.573
SCA 30 (13) 20(18) 0.325
Chronic lung disease, moderate severe (n, %) 71(32) 45 (40) 0.170
Intraventricular hemorrhage (grade 1-2), in any USG 101 (46) 58 (52) 0.347
Antenatal steroid (n, %) 163 (74) 88 (78) 0.443
Received postnatal steroid (n, %) 66 4] 0.244
Sepsis (n, %) 81 39 0.676
Breastmilk at discharge
i 29 @ o
Formula only 48 17

MDI: Mental development index, PDI: Psychomotor development index, USG: Ultrasonography, SGA: Small for gestational age

157



Forbes J Med 2023;4(2):155-60

into account, slower weight gain rate during the NICU
stay is correlated with impaired neurological examination
findings and decreased cognitive capacity scores at a
median age of 5.4. Another study by Ehrenkranz et al’,
proves that increased weight gain rate of VLBW infants
during NICU stays is correlated with decreased cerebral
palsy (CP) incidences, lesser MDI <70 and PDI <70
scores, reduced number of anomalies in neurological
examinations and lower NDI frequencies, during the 18-
24™ month evaluations. Likewise, in our study, there were
2.26 times more NDI diagnoses within the group of lesser
daily weight gain rates.

Our study evaluates infants between 800-1.200 gram:s.
This is due to two reasons, since infants over 1.200 g
exhibit relatively lesser feeding difficulties, but infants
under 800 g outstand with separate morbidities. Stable
born preterm infants at a gestational age of 32 weeks
and more or heavier than 1.500 g usually initiate enteral
feeding right from birth, very much like term infants.”
Nevertheless, extremely preterm or VLBW infants devour
prolonging gastric passage time, they are subject to
insufficient intestinal motility and have higher probability
of developing NEC.”

Our study concedes the early full enteral feeding as all
nutritional intake is enteric with no parenteral support
and it is initiated within the first two weeks of life. Studies
demonstrate that transition into full enteral feedingin small
preterm infants will shorten the hospital stay and decrease
the incidence of clinical or culture-proven sepsis because
the duration of parenteral feeding duration reduces381°
Feeding intolerance and delay of transition into full enteral
feeding are associated with poor mental activities, as the
corrected 24" month examinations suggest.2°?' In line with
the general literature, our study has also confirmed that
patients delayed for full enteral feeding have displayed
3.46 times more NDI incidences, as the corrected 24%
month examinations suggest.

Since our study has a retrospective design, we were
not able to use Bayley 3 scaling, which is a rather novel

technique. if both Bayley 2 and 3 scales were projected on
the same group of infants, the Bayley 2 scale would suggest
lower scores?*?* Therefore, the neurodevelopmental
scores of our patients may have been measured lower.
Notwithstanding, as Bayley 2 scores appear lower, this
may avert a curtailment on the diagnosis of actual
neurodevelopmental delays.?®

Arecentstudyinvestigating long-term outcomes of preterm
infants fed an exclusive human milk-based diet during
hospitalization reported an absence of severe cognitive
developmental delay using a Bayley 3 cutoff score of 70
measured at 18-22 months corrected gestational age.?®
In our study, there was no significant difference between
the infants with or without NDI in terms of exclusive
breastfeeding at discharge. Nevertheless, the exclusive
breastfeeding ratio at discharge among patients without
NDI was higher.

Study Limitations

The limitation of this study is that relatively handpicked
groups of patients were evaluated. Operated SGA,
BPD, NEC, and CP patients were excluded. Additionally,
evaluated preterm infants had reasonable family and
environmental factors, so they appeared on the corrected
24" month examinations. However, these restrictions
enabled a particular emphasis on the assessment of
nutritional problems.

Another limitation of the study is that our study does not
contain information about oral feeding characteristics.
Since the feeding of the infants was evaluated within the
first month of life, the main aspect was the target to reach
full enteral feeding and its effects on neurodevelopment.
In a retrospective study, which was designed to reveal the
factors associated with the full oral feeding time, it was
observed that infants with a full enteral feeding transition
time shorter than <14 days were able to achieve full oral
feeding better?

The strength of this study was that there were an abundant
number of patients and all were followed up by the same

Table 2. Comparison of full enteral feeding and weight gain in terms of NDI

Group 1 Group 2

n=120 n=110 P
MDI 79 (+18) 67 (£16) 0.00
PDI 82 (19) 73 (£16) 0.00

Group E Group L

n=137 n=134 P
MDI 69 (£11) 62 (+11) 0.00
PDI 79 (£18) 73 (£17) 0.008
NDI: Neurodevelopmental impairment, MDI: Mental development index, PDI: Psychomotor development index, USG: Ultrasonography, SGA: Small
for gestational age
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medical institution. As a result, there were no differences
among patient follow-ups and assessment strategies.

CONCLUSION

In conclusion, preterm infants bear multiple morbidities at
once. Nevertheless, enteral feeding should not be ignored
either. Since preterm infants are born small, objectives
must be set anyhow, both for the initiation and for the full
transition into enteral feeding. Thus, appropriate means
may be embraced to accomplish the predefined objectives.
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CO-evaluation of Immunhistochemical PD-L1 and FOXP3

Expressions in Breast Cancer

Meme Tiimérlerinde FOXP3 ve PDLI1 Ekspresyonlarinin Birlikte

Degerlendirilmesi
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ABSTRACT

Objective: Breast cancer is the most common cancer among women and is the second most frequent
cause of cancer-related deaths worldwide. The aim of this study was to determine the prognostic values
of PD-L1 expression in breast cancers and to detect the presence of FOXP3-positive Treg cells in the
tumor microenvironment.

Methods: This study included 210 females with breast cancer who had been histopathologically
diagnosed in our hospital between 2011 and 2014.

Results: In this series, the mean age of the patients was 55.46 (12.5) years and they were followed up for
a mean period of 61.9 (20.6) months. In only 6 cases (2.9%), there were weak membranous expressions
of PD-L1in tumor cells. However, PD-L1-positive inflammatory cells were seen in 15 tumors (7.1%). There
was no significant relationship between PD-L1 expression and survival (p>0.05). In 14 (6.7%) cases, there
were FOXP3-positive lymphocytes. The range of FOXP3-positive cells was between 1and 30/HPF. There
was no statistically significant association between survival times and the presence of Tregs (p>0.05).
Conclusion: In this study, no relation was found between PD-LI positivity and molecular subtypes,
histological grade, stage, and hormone receptor status of the breast tumor. There was no statistically
significant relationship between FOXP3 and PD-L1 molecule and overall survival. We found a minimal
positive effect of the presence of Treg inflammatory cells on survival. However, this relationship could
not be proved by statistical analyzes

Keywords: PD-L1, FOXP3, Treg, breast cancers

0z

Amac: Meme kanseri dunya genelinde kadinlar arasinda en sik gértlen kanserdir ve kansere bagli
o6lumlerin ikinci stk nedenidir. Meme kanserlerinin tumorgenezinde PD-L1 ve FOXP3'Un rolleri
goreceli olarak daha az degerlendirilen konulardir. Bu calismanin amaci, meme kanserlerinde PD-LI1
ekspresyonlarinin prognostik degerlerini belirlemek ve timoér mikro-cevresinde FOXP3 pozitif Treg
hicrelerinin varligini degerlendirmektir.

Yontem: Bu calismaya, 2011-2014 yillari arasinda hastanemizde tani konulan 210 meme kanseri hastasi
dahil edildi.

Bulgular: Bu seride ortalama yas 55,46 (12,5) yil olup, hastalar ortalama 61,9 (20,6) ay boyunca takip
edildi. Sadece 6 olguda (%2,9), tumor hiicrelerinde zayif PDL1 membrandz ekspresyonu vardi. Buna
karsilik 15 olguda (%7,1) PD-L1 pozitif yangisal hiicreler izlendi. PD-L1 ekspresyonu ile sagkalim arasinda

anlamli iliski bulunmadi (p>0,05). On doért (%6,7) olguda FOXP3 pozitif lenfosit vardi. FOXP3-pozitif
hucre araligi 1 ila 30/BBA arasindaydi. Sagkalim suresi ile Treg hicre varligi arasinda istatistiksel olarak
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anlamli bir iliski yoktu (p>0,05). Sagkalim ile nodal metastaz, pT evresi ve enflamatuvar karsinom varligi (p<0,01) gibi bazi prognostik faktorler

arasinda istatistiksel olarak anlamli iliski saptandi.

Sonug: Bu calismada PD-L1 pozitifligi ile meme timorinin histolojik derecesi, evresi ve hormon reseptér durumuyla istatistiksel anlamli iliski
saptanmamistir. Hem FOXP3 hem de PD-LI molekulinin genel sagkalim ile istatistiksel anlamli iliskisi saptanamamistir. Ancak Treg enflamatuvar
hicrelerin varliginin sagkalim tzerine minimal pozitif bir etkisi oldugu gosterilmekle birlikte bu iliski istatistiksel analizlerle kanitlanamamistir.

Anahtar Kelimeler: PD-L1, FOXP3, Treg, meme kanseri

INTRODUCTION

Invasive breast carcinoma is the most common
malignancy in women, with a worldwide incidence of 23%
amongfemale malignancies,and withanincidence of 27%in
developed countries.! Breast carcinoma is a heterogeneous
disease with various morphological, molecular features
and clinical results? When invasive breast carcinomas
are classified according to their immune phenotypes and
molecular profiles; they are basically divided into 4 groups
as luminal A, luminal B, HER2-positive and triple-negative
carcinomas. However, in recent years, especially the tumors
defined as triple-negative have been subclassified as basal-
like and normal-like, and these subtypes have their own
specific treatment approaches3*

The PD-1 (programed cell death-1) molecule is a receptor
that is expressed on the surface of T, B, and NK cells and
forces them to apoptosis by activating these cells. The
ligand of this receptor (PD-LI) is expressed by tumor cells,
forcing T, B cells, macrophages, and dendritic cells to
apoptosis. It is expressed in many tumors such as breast,
lung, stomach, colorectal cancer, hepatocellular, and renal
cell carcinoma and reflects the poor prognosis.>®

FOXP3 is a transcription factor expressed in regulatory T
lymphocytes and is essential for their development and
function. Treg cells play a role in suppressing the immune
system. FOXP3 expression is considered a prognostic factor
in tumors infiltrated by Treg cells. Studies have shown that
PD-L1 and FOXP3 are pathways that work together and
synergistically in breast carcinomas and allow the tumor
to escape from the immune system induced by their
expressions.®

The aim of this study was to evaluate the relationship
between different clinicopathological variables of breast
carcinomas and the expression of FOXP3 and PD-LI.

METHODS

Patients diagnosed with breast carcinoma between January
2011 and December 2014 at our hospital who underwent
mastectomy and breast excisional biopsy were included in
this study. Patients whose slides could not be reached or
whose immunohistochemical (IHC) staining could not be
performed were excluded from the study.

The study was approved by the University of Health
Sciences Turkey, izmir Tepecik Training and Research
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Hospital of Local Ethics Committee (protocol number: 38,
date: 11.12.2017).

Hematoxylin&Eosin (H&E) stained sections in the archives
of the cases were re-evaluated according to 2012 World
Health Organization classification of breast tumors. In
terms of determining molecular subtypes, IHC determined
c-erbB2 expressions were re-evaluated according to
the ASCO/CAP 2013 guideline updates, and the cases
among those hospitalized in 2011 and 2012 with c-erbB2
ratios between 10 and 30% and could not be confirmed
with FISH were shifted to the HER2-positive group. From
the pathology records, patients’ ages at the time of
diagnosis, follow-up periods, survival status, localization,
size, stage, all similar features of the tumors, and all their
histopathological examination results were re-evaluated.
Detailed histopathological and IHC features of the tumors
were documented.

The area that best reflects the tumor tissue and is most
suitable for IHC staining was marked first on slides and then
on blocks. Afterwards, cylindric paraffin tissue samples with
a diameter of 2 mm were taken from the donor blocks with
mapping-addressing technique using a manual microarray
device and transferred to multiple blocks. Tissue samples
obtained from the colon, spleen, and endometrium were
used for addressing in multiple blocks.

Prior to this, H&E-stained sections were taken from
each prepared block, and the presence of tumor in the
sampled areas was confirmed. Then, 4 micrometer-thick
sections were taken on poly-Il-lysine-coated slides and
stained manually with PD-L1 and FOXP3 antibodies using
streptavidin-biotin peroxidase staining method (Invitrogen,
Camarillo, 85-9043, CA, USA). Primary antibodies of PD-LI
(Abcam; ab205921-pd-l1) anti-FOXP3 (236A/E7) (Abcam,
ab20034) were applied at 1/100 and 1/300 dilutions,
respectively.

Stained slides were evaluated under a light microscope
using three pathologists (A.C., G.D., G.G.). Membranous
staining in tumor cells and cytoplasmic/membranous
staining in inflammatory cells both performed for the
detection of PD-L1 expression in tumor and accompanying
inflammatory cellswere evaluated separatelyandindicated
as positive PD-L1 expression. For evaluation of FOXP3
expression, T lymphocytes with positively stained nuclei
among tumor-infiltrating lymphocytes were counted. The
number of these lymphocytes in a high power field (HPF)
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where they were most densely observed was recorded.
For both stainings, tonsillar tissue was used as a positive
control. For FOXP3, there were internal control in tumors
seen in areas other than tonsillar tissue.

Statistical Analysis

The Statistical Package for the Social Sciences 22.0 program
was used in the analysis of variables. The conformity of
the data to the normal distribution was determined by
the Shapiro-Wilk test and homogeneity of variance was
evaluated with Levene. One-Way ANOVA, Kruskal-Wallis H
tests were used compared with independent quantitative
data of more than two groups. The Pearson chi-square
test was used to compare categorical variables with each
other. Kaplan-Meier-Log rank (Mantel-Cox) analysis was
used to analyze the effect of PDLI and FOXP3 expression
on survival and survival rates. Variables were analyzed at
95% confidence level and p values less than 0.05 were
considered significant.

RESULTS

A total of 210 patients whose IHC expressions of PD-
LT and FOXP3 could be evaluated among patients who
underwent mastectomy or excisional breast biopsy for
breast carcinoma were included in this study. The ages of
the patients at the time of diagnosis ranged from 30 to 85
years, and the mean age was 55.46 (12.5) years.

The mean follow-up period was 61.9 (20.6) months. One
hundred-seventy (81%) patients survived, and 40 (19%)
died.

Tumor localization was reported in 154 cases. Accordingly,
69 (44.8%) were located in the right breast and 84 (54.6%)
in the left breast. The mean tumor diameter was 2.96 (0.6-
16) cm. According to pathological T staging, the cases were
distributed as follows: pT1(n=91; 43.1%), pT2 (n=95; 45%), pT3
(n=7;3.3%) and pT4 (n=18; 8.5%). The tumor was multifocal
in12 (8.5%), and unifocal in other cases. Histopathologically,
tumors were classified as grade 1in 13 (6.3%), grade 2 in 99
(47.1%), and grade 3 in 98 (46.6%) cases. In situ component
was in 146 (73.4%) tumors.

Of the existing in situ components, 11 (7.2%) were
comedies, 69 (47.1%) were noncomedoes, and 66 (45.7%)
were comedo + noncomedo mixed in situ carcinoma
type. Axillary lymph node dissection was performed in 152
(72.3%) cases, and lymph node metastasis was detected
in 70 (46%) of these cases. In 51 (72.8%) cases with lymph
node metastasis, capsular invasion was in the metastatic
lymph nodes (Table 1). In IHC studies performed on 210
patients included in the study, ER-positivity was detected
in 176 (83.8%) and PR-positivity in 157 (74.8%) cases. IHC,
c-erbB2 was found to be 1 + or negative in 143 cases (68%),

and both groups were considered HER2-negative. In the
combined IHC-FISH evaluation, 46 cases (21.9%) were
accepted as Her2 positive. Ki67 proliferation index was
studied in all cases, and the mean Ki67 index was found to
be 21.98+20.6.

Based on molecular classification, a number of cases
with luminal A (n=66; 31.4%), luminal B (n=80; 38.1%),
Her2-positive (n=46; 21.9%), and triple-negative (n=18;
8.6%) were detected. IHC, the accepted positivity for
PD-L1is membranous expression in tumor cells (Figure
la) and in only 6 cases, PD-L1 was weakly expressed.
In 15 cases, cytoplasmic PD-L1 expression was found
in inflammatory cells (Figure 1b). The number of
lymphocytes showing nuclear FOXP3-positive staining
was determined per HPF in the area where these
lymphocytes were mostly concentrated (Figure 2a, 2b).
In 14 cases (6.7%) with nuclear expression, the number
of FOXP3-positive lymphocytes varied between 1 and
30 mean 1.7 (3.6) in one HPF (Table 2).

No statistically significant relationship was not detected
between the age and survival of the patients and PD-LI
expression (p=0.097, p=0.715). Similarly, no correlation
was not detected between PD-L1 expression and tumor
location (p=0.526), histological type (p=0.895), and
grade (p=0.746), presence or type of in situ component
(p=0.450, and p=0.121, respectively), axillary lymph node
metastasis (p=0.333), lymph node capsule invasion
(p=0.079), tumor size (p=0.729), and pathological
tumor stage (p=0.270). Although cases with tumoral
PD-L1 positivity in Kaplan-Meier survival analysis were
the group with the shortest mean life span, this finding
was not statistically significant due to the very limited
number of PD-L1 positive cases (p=0.660).

Any statistically significant relationship was not detected
between FOXP3 expression and the patient’s age at the
time of diagnosis (p=0.935), tumor localization (p=0.968),
histological type of the tumor (p=0.741), tumor grade
(p=0.203), presence or types of in situ components
(p=0.472, and p=0.299, respectively), axillary lymph
node metastasis (p=0.440), capsular invasion (p=0.383),
tumor size (p=0.673), and pathological tumor stage
(p=0.402).

Although the survivaltime was found to be slightly longer
in cases with FOXP3-positive Treg cells any statistically
significant correlation was not detected (p=0.077).
Besides any statistically significant relationship was
not found between the IHC determined ER-positivity
according to PD-L1 and FOXP3 staining status.

The factors affecting survival statistically significantly
were the presence of lymph node metastasis (p=0.006),
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pathological tumor stage (p<0.01), epidermal invasion
(p=0.014), and presence of tumor thrombus in dermal
lymphatics in the samples examined (p<0.01), or in
other words, the presence of inflammatory carcinoma.

DISCUSSION

Studies have proven that the microenvironment of the
tumor and its molecular properties are directly related
to survival and prognosis in many tumors. While forming
its own microenvironment, one of the most important
features that facilitates escape of the tumor cell from
the immune response is PD-LI expression. In a study of
650 cases performed by Muenst et al.,° PD-L1 positivity
was reported in 152 (23.4%) primary breast tumor cases

e

| 38

Figure 1. a) A case with immunhistochemically detected
cytoplasmic PD-L1 positivity in inflammatory cells
(DABx100). b) A case with immunhistochemically
detected membranous PD-L1 positivity in tumor cells
(DABx100)
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and this positivity was related to the patient’s age, tumor
size, stage, grade and Ki67 status.Ghebeh etal.’revealed
that PD-L1 positivity was related to poor prognosis and
they reported a significant relationship between PD-LI
positivity and the size of the tumor diameter greater
than 4 cm (p=0.042) and the increased histological
grade.

Li et al>found PD-LI positivity in 231 of 501 invasive breast
carcinoma cases and reported that this positivity is a poor
prognostic factor. In their study, they applied IHC dye
to complete tissue blocks in 501 cases. In our study, the
multiblock method was used, which evaluates a small
area and does not give a definite idea about the whole
tumor. This fact may be the reason for not detecting a

Figure 2. a, b) A case of invasive ductal carcinoma
demonstrating infiltration with a few number of FOXP3-
positive Treg cells (DAB X100)
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Table 1. Demographic and histopathologic data

n %
Prognosis Survived 170 81
g Died 40 19
Right 69 448
Tumor location Left 84 54.6
Bilateral 1 0.6
Invasive ductal carcinoma 128 61
Invasive lobular carcinoma 16 7.6
Invasive papillary carcinoma 6 29
Micropapillary carcinoma 2 1.0
Diagnosis Metaplastic carcinoma 3 1.4
Mucinous carcinoma 2 1.0
Acinar cell carcinoma 1 0.5
Tubular carcinoma 1 0.5
Ductal+lobular carcinoma 2 1.0
Crade 1 13 63
Grade Grade 2 99 471
Grade 3 98 46.6
pTl 91 431
) pT2 95 45
Pathologic T stage T3 7 33
pT4 18 8.5
In situ component Yes 146 73.4
Comedo 1 7.2
Type of in situ component (if any) Noncomedo 69 471
Mixed 66 457
) Yes 70 46
Lymph node metastasis No 82 54
. L Yes 51 72.8
Capsular invasion in the lymph node No 19 272
) ) Single 198 915
Multifocality Multifocal 12 85
. . 15 258
Nipple involvement Yes 3 74,2
Dermal/epidermal invasion Yes 16 7.6
Lymphovascular invasion Yes 52 31.9
Perinueral invasion Yes 43 259

significant statistical difference between prognosis and
PD-L1 positivity.

Ali et al®detected PD-LI expression using both PCRand IHC
methods in a study with a large population of 3.916 cases.
In their study, they found that PD-L1 was expressed in very
low amounts in both tumor cells and surrounding immune
cells in breast cancers. In their study, they detected PD-LI
positivity in inflammatory cells at a rate of 6%, and they
observed tumoral PD-LI positivity in only 66 (1.7%) cases. In
our study, very similar data were obtained and PD-L1 was
weakly expressed in only 6 (2.9%) cases, while cytoplasmic
PD-L1expression was found in inflammatory cells in 15 cases.

Muenst et al® did not find any significant relationship
between PD-L1 expression and molecular subtypes.

Also in our study, no statistically significant difference
was not observed between molecular subtypes in PD-
L1-positive and-negative groups (p=0.895). Three of six
cases showing PD-LI positivity in the tumor belonged
to the luminal A and the other 3 cases to the luminal
B molecular subgroup, while PD-L1 positivity was not
observed in the basal-and HER2-positive groups. Also,
there was no significant difference between tumor grades
and PD-L1 positivity (p=0.746). Although the shortest
median survival was detected in breast cancer patients
with tumoral PD-L1 expression, no statistically significant
difference was not observed as for survival rates due
to the small number of PD-LI-positive cases (p=0.660).
In our study, Abcam; Ab205921-PD-L1antibody was applied
manually to microarray blocks. Karnik et al.” investigated
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Table 2. Immunohistochemical, and molecular findings
Parameters Status n %
ER status Positive 176 83.8
PR status Positive 157 74.8
c-erbB2 expression (according to ASCO/CAP I2\I+egat|ve orl+ ]25])6 ]733
2013 criteria) 3+ 18 8.6
e Positive 30
HER2 amplification (FISH method) Negative o
Luminal A 66 3.4
Molecular type Luminal B 80 381
yP HER2-positive 46 219
Triple negative (basal-like) 18 8.6
Positive (in inflammatory tissue) 15 7.
PD-L1 expression Positive (in tumor) 6 2.9
Negative 189 90
FOXP3 expression Tumor samples containing FOXP-positive 14 6.7
lymphocytes

the predictive value of using different antibodies in
reflecting the expression. No significant difference was
not found in evaluating PD-L1 expression in antibodies of
different brands such as Ventana® Dako®, and BioCare®.

In the study conducted by Tringler et al.'® on 173 primary
breast carcinoma and 246 metastatic breast carcinoma
patients, they could not find a statistically significant
difference between PD-LI positivity and the stage and
degree of the disease or other clinicalopathological
conditions. They only observed a significant difference
with negative PR receptor and HER2 status. Although these
findings are similar to our study, they found PD-L1 positivity
in 95% of invasive breast carcinoma cases, contrary to our
study findings.

In our study, only 14 (6.7%) patients had FOXP3 + tumor-
infiltrated lymphocytes. However, FOXP3 positivity was not
significantly related to the prognosis or molecular typing
of the tumor. Liu et al" found a statistically significant
relationship between FOXP3 positivity and prognosis
in their study of 1.270 cases. The authors observed that
infiltration with CD8 + T and FOXP3 + Treg cells were seen
more frequently in basal-like breast carcinomas.

In the study of Bates et al.?the number of Treg cells in
situ carcinoma, invasive carcinoma, and normal breast
tissue was compared. The greatest number of FOXP3
+ Treg cells was found in invasive breast cancer, while
normal breast tissue contained the least number of
these cells. Higher Treg counts were associated with
early relapse in cases with ductal carcinoma in situ
and were also associated with lower survival in invasive
breast cancers. In our study, considering the presence
of an in situ component in the tumor, no statistically
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significant difference was not found between the
presence and type of an existing in situ component
and the presence of FOXP3-positive lymphocytes.
A lot of evidence has shown that the PD-L1/PDI
molecular pathway has created a synergistic effect in the
transformation of naive T cells into Treg cells in order to
preserve peripheral immunity by regulating important
molecular signals. Li et al>reported that two determinants
work synergistically by evaluating PD-L1 and FOXP3
expression in breast tumors. They associated combined
PD-L1 and FOXP3 positivity with poor prognosis. However
in our study, no statistically significant relationship
was not found between PD-L1 expression and FOXP3
positivity. The small sample size we used in our study, the
limited number of cases, and the fact that in this limited
number of cases, evaluating sections that do not reflect
the entire case with multiple blocks but only a small area
affected our results. The factors that statistically affected
survival in our study were thepresence of lymph node
metastasis (p=0.006) and tumor thrombosis in dermal
lymphatics (p<0.01), pathological tumor stage (p<0.01),
and epidermal invasion (p=0.014). The known prognostic
factors in breast carcinomas are the patient’s age, tumor
size, histological grade, lymph node involvement, and
hormone receptor status.”?

Evaluation of PD-L1 expression has been standardized
in a few tumors such as non-small-cell lung carcinomas
and malignant melanoma. However, many clinical studies
have shown that PD-LI inhibitors are safe, well-tolerated
treatments with few autoimmune side effects.'*®

Itis important to develop new treatment options for basal-
like breast cancers where treatment is limited. It has been
shown in many studies that PD-L1 expression increases in
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basal-like breast cancers®Nanda et al.®observed that most
111 patients in whom pembrolizumab, a PD-L1inhibitor, was
administered complied to the treatment and the drug did
not cause serious side effects.

Study Limitations

Our study was subject to certain limitations. Primarily, the
study was conducted on a sample size of 210 patients.
Larger sample sizes can provide more robust and reliable
results, minimizing the impact of random variations. In
our study, we used a microarray technique to enable IHC
analysis. Instead of relying solely on tissue microarrays,
future studies should consider using whole-tissue sections.
This approach allows for a more comprehensive evaluation
of the tumor immune microenvironment and enables
analysis according to different clinicalopathological
features.

CONCLUSION

Changes in staining protocols with the use of different
antibodies in PD-L1 IHC staining, lack of standardized
threshold value and scoring system, and existence of
different antibody-directed treatments cause problems
in terms of diagnosis and treatment. Antibody-based
immune treatments gain importance day by day with a
better understanding of the cancer microenvironment.
Therefore, studies should be conducted on PD-LI and
FOXP3 expression in many tumors, especially breast
cancer, and evaluation criteria should be standardized.
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oz
Amag: Bu calismanin amaci, diz osteoartriti (OA) olan bireylerde diz fleksér ve ekstansor izokinetik kas
kuvveti ile fiziksel performans, fonksiyonel diizey ve yasam kalitesi arasindaki iliskinin incelenmesiydi.

Yontem: Calismaya diz OA tanisi alan bireyler dahil edildi. Bireylerin diz ektansor ve fleksor kas kuvveti
izokinetik cihaz (60°/sn ve 180° acisal hizlarda) ile 6lguldu. Fiziksel performans degerlendirmesi igin 30
sn otur-kalk, zamanli kalk ve ylrl, merdiven inip-cikma ve 6 dk ylrime testi uygulandi. Fonksiyonel
durum icin Western Ontario and McMaster Universitesi Osteoarthritis Index (WOMAC) ve yasam kalitesi
icin de Kisa Form-36 (KF-36) kullanild!.

Bulgular: Calismaya 61'i kadin ve 19'u erkek olmak Gzere toplam 80 kisi katildi. Calismadaki bireylerin
yas ortalamasi 56,98%7,71 idi. izokinetik diz ektansor ve fleksor kas kuvvetleri ile fiziksel performans
testleri arasinda zayif ile orta duzeyde iliskiler saptandi (r=0,29 ile 0,53 arasinda; p<0,05). Ekstansér
kas kuvvetleri ile WOMAC skoru arasinda negatif yonde zayif ile orta diizeyde iliskiler bulunurken (r=-
0,29 ile -0,41 arasinda; p<0,05), fleksor kas kuvvetleri ile WOMAC skoru arasinda negatif yonde zayif
duzeyde iliskiler saptandi (r=-0,29 ile -0,32 arasinda; p<0,05). izokinetik diz ektansér kas kuvvetleri ile
KF-36'nin fiziksel fonksiyon, fiziksel rol gluclugl ve agri parametreleri arasinda zayif ile orta dizeyde
iliskiler bulunurken (r=0,28 ile r=0,45 arasinda, p<0,05), diz fleksor kas kuvvetleri ile ise zayif duzeyde
iliskiler saptandi (r=0,25 ile r=0,38 arasinda, p<0,05).

Sonug: Bu calisma, diz ekstansiyon ve fleksiyon kas kuvvetinin diz OA olan bireylerin fiziksel
performansini, fonksiyonel diizeyini ve yasam kalitesini etkileyebilecek dnemli bir parametre oldugunu
gosterdi.

Anahtar Kelimeler: Diz osteoartriti, fiziksel performans, kas kuvveti, yasam kalitesi

ABSTRACT

Objective: The aim of this study was to examine the relationship between knee flexor and extensor
isokinetic muscle strength and physical performance, functional level and quality of life in individuals
with knee osteoarthritis (OA).

Methods: The study were included individuals diagnosed with OA. Knee extensor and flexor muscle
strength of the individuals was measured by isokinetic device (60°/sec and 180° angular velocities).
30 second chair stand, timed up and go, stair climb and 6 minute walk test were applied for physical
performance. Western Ontario and McMaster University Osteoarthritis Index (WOMAC) was used for
functional status and Short Form-36 (SF-36) was used for quality of life.

Results: Eighty participants, 61 women and 19 men, participated in the study. The mean age of the
participants was 56.98t7.71 years. A low-moderate relationship was found between isokinetic knee
extensor and flexor muscle strength with physical performance tests (r=0.29 to 0.53; p<0.05). While
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YUKSEL i ve ark. Diz Osteoartritinde Kas Kuvvetinin Performansa Etkisi

there was low-moderate relationship between extensor muscle strengths and WOMAC (r=-0.29 to -0.41; p<0.05), low negative relationship was
found between flexor muscle strengths and WOMAC (r=-0.29 to -0.32; p<0.05). While there was low-moderate relationship between extensor
muscle strengths and SF-36's physical function, physical role difficulty, and pain parameters (r=0.28 to r=0.45, p<0.05), low correlations were found

with flexor muscle strengths (r=0.25 to r=0.38, p<0.05).

Conclusion: This study showed that knee extension and flexion muscle strength is animportant parameter that can affect the physical performance,

functional level and quality of life of individuals with OA.

Keywords: Knee osteoarthritis, muscle strength, physical performance, quality of life

GiRiS

Osteoartrit (OA), eklem kikirdaginin hasari ve eklem
cevresindeki kemigin yeniden sekillenmesi (remodelling)
ile karakterize olan, degisik evrelerde lokal enflamasyon
ile seyreden, yavas ilerleyen, multifaktoriyel etkili,
kronik bir dejeneratif hastaliktir! OA, vicutta tim
sinoviyal eklemlerde gorulebilir. Ancak kalgca ve diz
eklemi ylk tasidigl icin en fazla etkilenen eklemlerdir?
Etkilenen eklemde agri, sertlik, hassasiyet, eklem
hareketlerinde limitasyon, krepitasyon ve kas kuvvetinde
azalma gorulmektedir® Diz OA, toplumlarda yasayan
yasli yetiskinler arasinda kronik engelliligin en buyuk
nedenlerinden birisidir.* Dinya genelinde yapilan diz OA
ile ilgili epidemiyolojik calismalarda 45 yas Uzerindeki
bireylerin yaklasik %30'unda radyografik diz OA belirtisi
ve bunlarin yarisinda da diz semptomlari bildirildi> Bu
nedenle, modern toplumlarda diz OA’si yasli bireylerde
sosyal ve saglik sorunlari teskil etmekte ve saglik
ekonomisine her gegcen gin daha agir bir mali yuk
getirmektedir.s’

Fonksiyonel performans, bireylerin hareket etme ve
gunlik yasam aktivitelerini (GYA) gerceklestirme yetenegi
olarak tanimlanabilir? Diz OA’li bireylerde ginlik yasamin
parcasi olan yurime, merdiven inip ¢ikma, egilme,
oturma ve ayaga kalkmada zorlanmalar ve kisitlilik
gorulmektedir®'® Diz OA'li bireylerde agri, eklem sertligi,
immobilite ve kas glgstzligu fonksiyonel performansi
etkileyen faktorlerin basinda gelir/®? Bu faktoérlerin en
onemlilerinden birisinin quadriceps femoris kas zayiflig
oldugu ve agri basta olmak Uzere diger semptomlara
kiyasla, daha fazla aktiviteyi sinirladigi belirtilmektedir.>™

Diz OA’li bireylerde kas gl¢sUzlugl sadece quadriseps
femoris kasi ile sinirli degil, ayni zamanda hamstring kas
grubunu da icerebilmektedir. Diz OA ile ilgili calismalarda
quadriceps femoris kas kuvvetinin degerlendirilmesi ilk
basvurulan kas kuvvet 6lcimU olmaya devam etse de,
hamstring kas kuvvetindeki azalmanin dnemi de zamanla
vurgulanmaya baslanmistir’>¢ Buna goére quadriseps
femoris ve hamstringlerin kas kuvveti, diz OA'li bireylerde
hem fiziksel performansa dayali hem de kisinin kendi
bildirdigi fonksiyonel duzeyin 6nemli bir belirleyicisi
oldugu dustnulmektedir’® Ancak hala literattrdeki
bircok ¢alisma daha ¢ok quadriceps femoris kas zayiflig
ile fiziksel performans ve fonksiyonel diizey arasindaki

iliskiye odaklanirken”2°, degerlendirmelere hamstring
kas grubunu da dahil eden calismalar sinirlidir.

Genel saglik durumunun degerlendirilmesinde bireyin
fiziksel fonksiyonu, duygusal iyilik hali ve temel toplumsal
rolleri yerine getirme yetenegi Uzerindeki genis etkisini
olgmek icin yasam kalitesi Olgeklerinin yararli oldugu
belirtilmistir?' Ancak literattrde diz OA'li bireylerde kas
kuvvetinin fiziksel performans ve fonksiyonel dulzey
Uzerine etkileri olabilecegi vurgulanmasina ragmen?? bu
parametrelerin yasam kalitesi ile olan iliskilerini inceleyen
calismaya rastlanilmamistir. Ayrica diz ektansor kas kuvveti
ile glinluk yasamin parcasi olan oturup kalkma, merdiven
inip ¢ikma ve yUrime gibi fonksiyonel performanslar
arasindaki iliskileri  inceleyen pek c¢ok calisma
gbzlenirken2° diz fleksor kas kuvvetinin bu ¢alismalarda
detayli olarak incelenmedigi fark edilmistir. Bu ylizden bu
calisma, hem diz ektansdér hem de diz fleksor izokinetik
kas kuvvetinin fiziksel performans, fonksiyonel dizey ve
Ozellikle de yasam kalitesi Gzerine olan iliskisini detayli bir
sekilde incelemek amaciyla planland.

YONTEM

Bu calisma, tanimlayici, prospektif ve kesitsel bir calisma
olarak planlandi. Verilerin toplanmasi Ocak 2022-Mayis
2022 tarihleri arasinda Afyonkarahisar Saglik Bilimleri
Universitesi  Saglik Uygulama Arastirma Merkezi'nde
gerceklestirildi.

Katilimcilar

Calismaya diz American College of Rheumatology tani
kriterlerine gore, diz OA tanisi alan 96 katilimcr arastirmaya
davet edildi. Calismaya dahil edilme kriterleri (i) Kellgren-
Lawrence siniflamasina gore Evre 2-3 diz OA’si olanlar (ii)
45-70 yas araliginda olanlar (iii) bagimsiz ambulasyona
sahip olanlar olarak belirlendi. Calismadan dislanma kriteri
olarak da (i) izokinetik kas testi icin dizlerini rahat bir sekilde
pozisyonlamay! engelleyen derecede, diz hareketlerinde
limitasyonu olanlar (ii) total diz artroplastisi gecirenler
(iii) kardiyovaskiler hastalik hikayesi olanlar (iv) alt
ekstremitede daha 6nceden cerrahi gecmisi olanlar (v) alt
ekstremitede daha dnceden tibbi midahale gerektirecek
yaralanma gecmisi olanlar (vi) alt ekstremitede daha
dnceden enjeksiyon gecmisi olanlar (vii) son 6 ay icerisinde
diz bodlgesinden fizyoterapi ve rehabilitasyon tedavisi
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almis bireyler belirlendi. Calismaya katilmak icin gontllu
olan bireylere “bilgilendirilmis goénulld onam formu”
imzalatildi.

Prosediir

Tum katilimcilar ayni arastirmaci (1Y) tarafindan, yiiz-yize
bireysel yontemle olacak sekilde, ayni oda sartlarinda
(yaklasik 23 derece sicaklik) ve ayni sirayla degerlendirildi.
ilk olarak katilimcilarin demografik bilgileri kayit altina
alindi. Sonrasinda, katilimcilarin diz ektansér ve fleksoér
izokinetik kas kuvveti 6l¢ctldl. Daha sonra sirasiyla OARSI
tarafindan onerilen fiziksel performans testlerinden; 30
sn otur ve kalk testi (30 sn OKT), zamanli kalk ve yuru
testi (ZKYT), merdiven inip ¢cikma testi (MICT) ve 6 dakika
yurime testi (6 DYT) uygulandi. Son olarak da hasta
tarafindan rapor edilen 6l¢eklerden olan Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC)
bireylerin fonksiyonel dizeyini degerlendirmek icin, Kisa
Form-36 (KF-36) da yasam kalitesini degerlendirmek icin
katilimcilara uygulandi.

Demografik Bilgiler

Calismaya dahilolan tim katiimcilarinyas, cinsiyet, meslek,
6grenim durumu, boy uzunlugu, vicut agirligl ve vicut kitle
indeksi (VKI) kaydedildi. VKI degerleri, viicut agirliginin,
boy uzunluklarinin karesine bélinerek hesaplandi (kg/m?).
Katilimcilarda ayrica 6zgec¢mis, dominant taraf, etkilenen
taraf ve sigara kullanimi degerlendirildi.

izokinetik Kas Kuvveti Degerlendirilmesi

Katilimcilarin etkilenen taraftaki diz izokinetik kas kuvveti
konsantrik-konsantrik tipinde 60°/sn'lik ve 180°/sn’lik
acgisal hizda bilgisayara bagli izokinetik cihazi (Isomed,
2000 D&R GmbH, GERMANY) ile degerlendirildi. izokinetik
diz ekstansor ve fleksor kas kuvveti 6lcimuinin test-tekrar
test guvenilirligi ICC degeri 0,95 olarak rapor edilmistir.?
Katilimcilar cihaza bel bolgesi destegi ile diz agilari 90°
fleksiyonda olacak sekilde oturup cihazin kemerleri
gdgsliinden capraz sekilde gegirilerek pozisyonlandirildi.
Uyluk boélgesi bantlar yardimiyla sabitlendi. Test
sirasinda Ust ekstremitesi ile destek almalari saglandi.
Dinomometrenin kuvvet kolunun rotasyon pivot merkezi
femurun lateral kondiline tam denk getirildi. Ayarlanabilir
kuvvet kolu ise bacaga lateral malleolin proksimalinden
bir bant yardimiyla baglanildi. Katiimcilarin fleksiyon ve
ekstansiyon agilari (0°-90°, 0°=diz tam ekstansiyonda)
ayarlandiktan sonra yergcekiminin kuvvet Uzerine etkilerini
ortadan kaldirilip maksimal izokinetik test i¢in hazirlandi.
Cihazda katilimcilar tarafindan test baslamadan &nce
bir kere deneme &lctimii yapildi (Resim 1). izokinetik kas
kuvveti ve patlayici glict 6lgmek icin 60°/sn'lik agisal hizda
5 maksimal tekrar ile yapilirken kasin dayanikliligini dlgmek
icin ise 180°/sn'lik agisal hizda 20 maksimal tekrar olacak
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Resim 1. izokinetik kas kuvvetinin degerlendirilmesi

sekildeyapildi. Periyotlar arasinda 2 dakika dinlenme molasi
verildi. Katiimcilara, maksimal glc¢ aciga ¢ikarabilmeleri
icin s6zlu olarak motivasyon verildi. Diz ektansor ve fleksor
kas kuvvetlerinin tepe tork degeri kaydedildi?

Fiziksel Performansin Degerlendirilmesi

Fiziksel performans, OARSI tarafindan énerilen 30 sn OKT,
ZKYT, MICT ve 6 DYT ile asagidaki sirayla degerlendirildi.

30 sn Otur ve Kalk Testi

Katilimcilarin alt ekstremite fonksiyonel performansini ve
dinamik dengelerini degerlendirmek amaciyla 30 sn OKT
uygulandi. Katilimcinin  givenligini saglamak amaciyla
kol destekli ayaklari sabit sandalye kullanildi. Katilimci
ayaklari yere temas halinde sirti dik olmak Uzere kollari
goglste caprazlanarak sandalyede pozisyonlandirildi. Test
katilimciya sézel olarak anlatildi. Hastadan bagla komutuyla
beraber kronometre tutularak 30 sn boyunca sandalyedeki
pozisyonundan tam dik olacak sekilde ayaga kalkmasi ve
tekrar oturmasi istenildi (Resim 2a). Hastanin 30 sn'deki
tamamlamis OKT sayisi kaydedildi.®

Zamanli Kalk ve Yiirii Testi

Katilimcilarin  fonksiyonel performanslarini ve dinamik
dengelerini degerlendirmek amaciyla ZKYT uygulanildi.
Katilimcinin glvenligini saglamak amaciyla kol destekli
ayaklar sabit sandalye kullanildi. Test katiimciya sézel
olarak anlatildi. Katiimcidan basla komutundan sonra
oturma pozisyonundayken sandalyeden destek almadan
ayaga kalmasi, belirlenen 3 metreye gidip dénmesi ve son
olarak tekrar oturma pozisyona gelmesi istenildi (Resim
2b). Test sirasinda kronometre ile slire tutuldu ve test stresi
kaydedildi?

Merdiven inip Cikma Testi

Katilimcilarin alt ekstremite kas kuvvetlerini, merdiven
inip-ctkma performanslarint  ve dinamik dengelerini
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Resim 2. Fiziksel performansin degerlendirilmesi. a) 30 sn otur ve kalk testi, b) zamanli kalk ve ylru testi, c) merdiven
inip ¢itkma testi, d) 6 dakika yUriime testi

degerlendirmek amaciyla MICT uygulanildi. Bu test icin
givenlik amaciyla kenarlarinda tirabzan bulunan 11.
basamagi isaretli hastane icerisindeki merdiven kullanildi.
Test katilimciya s6zel olarak anlatildi. Katiimcidan
basla komutundan sonra merdiven basindan baslayip 11
basamak merdiven ¢ikmasi, bekleme yapmadan tekrar
merdivenleri inmesi ve baslangic noktasina gelmesi
istenildi. Herhangi bir kazaya sebep olmamak icin gerek
duyuldugunda tirabzana tutulabilecekleri séylendi (Resim
2¢). Test sirasinda kronometre ile stre tutuldu ve test stresi
kaydedildi?

6 Dakika Yiirlime Testi

Katiimcilarin fonksiyonel, aerobik ve ytirime kapasitelerini
degerlendirmek amaciyla 6 DYT uygulanildi. 2017 yilinda

yapilan calismada testin glvenilirligi yuksek (ICC: 0,94)
bulundu?® Test icin uzunlugu 40 metre olan, Uzerinde
engel olmayan ve baslangic-bitis noktalari siyah fayans
ile isaretli olan koridor kullanildi. Katilimcidan 6 dakika
boyunca glvenli bir sekilde ve olabildigince hizli yGrimesi
istenildi (Resim 2d). Test bitiminde 6 dakika boyunca kat
edilen mesafe hesaplandi ve kaydedildi.®

Fonksiyonel Diizeyin Degerlendirilmesi

WOMAC

Kalca ve diz OA'da yaygin olarak kullanilan WOMAC,
gecerliligi kabul edilmis fonksiyonel durum degerlendirme
olcegidir. Olcek; agri, tutukluluk ve fiziksel fonksiyon
basliklari altinda olmak Uzere toplam 24 sorudan
olusmaktadir. Olcek, yluz yilize soru cevap seklinde
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Calismaya davet edilen ve dahil edilme
kriterleri agisindan degerlendirilen OA’l1
bireyler (n=96)

Dislanma kriterlerini saglayanlar
(n=6)

- total diz artoplastisi gegiren n=2,

- kardiyopulmoner hastalaig1 olan n=2,
- son 6 ay i¢inde fizyoterapi ve
rehabilitasyon tedavisi alan n=2

—

Dahil edilme kriterlerini
karsilayan katilimeilar

(n=90)
Degerlendirmeleri tamamlayamayan
katilimcilar (n=10)
Y
Analiz edilen
katihmcilar
(n=80)

Resim 3. Calismanin akis diyagrami
OA: Osteoartrit

katilimcinin yanitlarina gére dolduruldu. Cevaplar icin O-4
arasinda 5 puanlik likert 6lcegi kullanildi. Yiksek skorlar,
fonksiyonel durum bozuklugunun ve kisitliiginin fazla
oldugunu ve ginlik yasam kalitesinin zayif oldugunu
gostermektedir. Turkce gecerlilik ve glvenilirlik ¢calismasi
Tazun ve ark.? tarafindan yapilmistir.

Yasam Kalitesinin Degerlendirilmesi

Kisa Form-36

KF-36, 1987 yilinda Ware tarafindan gelistirilen Turkce
gecerlilik ve glvenirlilik arastirmasi 1999 yilinda Kogyigit
ve ark2 tarafindan yapilmis olan giinlik yasam kalitesi
degerlendirme 6lgegidir. KF-36 6lcegi, 8 alt parametreden
(fiziksel fonksiyon, fiziksel rol glicligl, emosyonel rol
glcligl, mental saglik, sosyal fonksiyon, enerji, agri ve
genel saglik algis)) ve toplam 36 sorudan olusmaktadir.
Olcek, yiiz yiize soru cevap seklinde katilimcinin yanitlarina
gore dolduruldu. Degerlendirme sonucu olarak her bir
alt parametre igin ayri ayri ytzdelik hesabi yapildi. Dusuk
skorlar saglik durumu kotu oldugunu, ylUksek skorlar ise
saglik durumunun iyi oldugunu géstermektedir.

istatistiksel Analiz

Arastirma sonucunda elde edilen verilerin analizi IBM
Statistical Package for the Social Sciences (SPSS) Statistics
22 (SPSS Inc., Chicago, IL) programi ile degerlendirildi.
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Kullanilan test ve parametrelerin normal dagilim gosterip
gostermedigi carpiklik basiklik katsayilari dikkate alinarak
incelendi. Buna gore izokinetik kas kuvveti parametreleri,
fiziksel performans testleri WOMAC olcegi ve KF-36
olcegine iliskin carpiklik ve basiklik katsayilarinin +2, -2
araliginda oldugu tespit edildigi icin dagilimin normal
oldugu tespit edildi. Buna gdre normal dagilim gosteren
parametreler icin parametrik testler kullanildi. Verilerin
analizinde; tanimlayici kategorik verileri sayi (n) ve ytzde
(%), nicel verileri ise ortalama ve standart sapma degerleri,
minimum ve maksimum degerleri gosterildi. Cinsiyete
gore izokinetik kas kuvvetleri arasinda anlamli bir fark
olup olmadigi Independent Sample t-testi incelendi. Nicel
degiskenler arasinda iliski olup olmadigl normal dagilim
kosulunun saglandigr durumda Pearson korelasyon analizi,
saglanmadigl durumda ise Spearman korelasyon analizi
kullanildi ve iki degisken arasindaki iliskiyi incelemek icin
korelasyon (rho) katsayilarindan yararlanildi?? Korelasyon
katsayilarinin 0,90 ve Uzerindeki degerleri ¢ok kuvvetli,
0,70-0,89 kuvvetli, 0,40-0,69 orta dlzeyde, 0,20-0,39
arasi zayif ve 0,19 ve alti degerler ¢ok zayif iliski olarak
nitelendirildi3®

BULGULAR

Doksan alti katiimcinin davet edildigi bu c¢alismada
16 katilimci dahil edilme kriterlerini karsilamadigl ve
degerlendirmeleri tamamlayamadigl gerekgesiyle harig
tutuldu ve calisma 61'i kadin (%76,3), 19'u (%23,8) erkek
olmak Uzere 80 katiimci ile sonlandirildi (Resim 3).
Katiimcilarin yas ortalamasi 56,98+7,71 yil idi. Katiimcilarin
yas, kilo, boy, VKIi gibi demografik bilgileri ile izokinetik kas
kuvveti, 30 sn OKT, ZKYT, MiCT, 6 DYT, WOMAC ve KF-
36'nin alt parametre skorlari gibi klinik tanimlayici bilgileri
Tablo 'de gosterildi.

Katilimcilarin izokinetik kas kuvvetleri incelendiginde
fleksor kaslara gore ekstansodr kaslarda daha fazla kuvvet
acgiga cikardigl saptandi (p<0,01). 60°/sn hizda fleksor kas
kuvvetin ektansdr kas kuvvetine orani %65 iken; 180°/sn
hizda fleksor kas kuvvetin ektansér kas kuvvetine orani
%75 oldugu goéruldu. Olciilen tim izokinetik kas kuvveti
degerlerinin erkeklerde kadinlara goére anlamli derece
(p<0,05) daha yuksek oldugu gézlendi (Tablo 2). KF-36 alt
parametre skorlarina gére en iyi saglik durumu ruhsal saglik
parametresinde iken (ortalama 58,55%19,22) en kot saglik
durumu fiziksel rol guclugl parametresinde (ortalama
29,03+26,15) oldugu tespit edildi.

Bireylerin izokinetik diz ektansor ve fleksdr kas kuvvetleri
ile fiziksel performans testleri arasinda zayif ile orta
duzeyde iliskiler saptandi (r=0,29 ile 0,53 arasinda; p<0,01).
DusUk acisal hizdaki ektansdr kas kuvveti ile fiziksel
performans testler arasindaki iliskinin dlstk agisal hizdaki
fleksor kas kuvveti ile fiziksel performans testleri arasindaki
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Tablo 1. Katilimcilara ait tanimlayici bilgiler

n Minimum Maksimum X SS
Yas (yil) 80 45 70 56,98 7,71
VKi (kg/m?) 80 21,6 38,9 31,02 3,73
Boy (cm) 80 140 180 160,55 7,71
Kilo (kg) 80 58 108 80,83 10,77
60°/sn ektansér tepe tork (n/m) 80 12 m 57,54 22,9
180°/sn ekstansér tepe tork (n/m) 80 10 93 35,45 16,74
60°/sn fleksér tepe tork (n/m) 80 7 97 37,54 16,72
180°/sn fleksor tepe tork (n/m) 80 7 76 26,59 13,57
30 sn OKT (tekrar) 80 6 21 11,43 2,69
ZKYT (sn) 80 4,5 36 7,97 3,54
MICT (sn) 80 9.4 43 18,32 7.2
6 DYT (m) 80 252 588 416,53 67,74
WOMAC 80 10,4 75 41,18 16,51
KF-36 Fiziksel Fonksiyon 80 15 85 46,25 19,80
KF-36 Fiziksel Rol Guglugu 80 0 100 29,03 26,15
KF-36 Emosyonel Rol Guglugu 80 0 100 34,57 31,13
KF-36 Enerji 80 0 80 38,44 19,64
KF3-6 Ruhsal Saglik 80 12 92 58,55 19,22
KF-36 Sosyal Islevsellik 80 0 152,5 52,84 28,24
KF-36 Agr 80 0 100 39,91 22,45
KF-36 Genel Saglik Algisi 80 0 85 4519 19,72
n: Birey sayisi, X: Ortalama deger, SS: Standart sapma, VKI: Viicut kitle indeksi, kg/m?2 Kilogram/metrekare, cm: Santimetre, kg: Kilogram, n/m:
Newton/metre, m: Metre, sn: Saniye, 30 sn OKT: 30 saniye otur ve kalk testi, ZKYT: Zamanli kalk ve yuru testi, MICT: Merdiven inip ¢ikma
testi, 6 DYT: 6 dk yurime testi, WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index, KF-36: Kisa Form-36

iliskiye goére daha ylksek dlzeyde oldugu fark edildi.
Fiziksel performans testleri arasindan 6 DYT izokinetik
kas kuvvetleri ile en yuksek dutzeyde iliskiye sahip oldugu
goruldi (Tablo 3).

Bireylerin farkli agisal hizdaki izokinetik kas kuvvetleri ile
fonksiyonel diizey icin degerlendirilen WOMAC arasindaki
iliski Tablo 4'de gosterildi. Bireylerin 60°/sn ve 180°/sn
ekstansor izokinetik kas kuvvetleri ile WOMAC arasinda
siraslyla negatif yonde orta duzeyde (r=-0,41; p<0,01) ve
negatif yonde zayif dizeyde (r=-0,29; p<0,01) iliskiler
bulundu. 60°/sn fleksér izokinetik kas kuvveti (r=-0,32;
p<0,01) ve 180°/sn fleksor izokinetik kas kuvveti (r=-
0,29; p<0,01) ile WOMAC arasinda ise negatif yonde zayif
duzeyde iliskiler saptandi.

Bireylerin farkli agisal hizdaki izokinetik kas kuvvetleri
ile yasam Kkalitesi icin degerlendirilen KF-36 olcekleri
arasindaki iligskiler Tablo 5'te gdsterildi. Bireylerin 60°/
sn ekstansor izokinetik kas kuvveti ile KF-36'nin fiziksel
fonksiyon (r=0,39; p<0,01), fiziksel rol guclugi (r=0,39;
p<0,01), enerji parametreleri(r=0,28; p=0,01) arasinda pozitif
yonde zayif diizeyde iliskiler bulunurken agri parametresi
arasinda pozitif yonde orta duzeyde iliski saptandi (r=0,4;
p<0,01). Bireylerin 180°/sn ekstansor izokinetik kas kuvveti
ile KF-36'nin fiziksel fonksiyon (r=0,29; p<0,01) ve fiziksel
rol gliclagu (r=0,28; p<0,01) parametreleri arasinda pozitif

Tablo 2. Cinsiyete gore izokinetik kas kuvveti degerlerinin
karsilastirilmasi

Degiskenler Cinsiyet | n | XtSS p
60°/sn ektansor tepe | Erkek 19 |73,63+22,75 | 0,001*
tork (n/m) Kadin | 61 |52,52+20,68

60°/sn fleksdr tepe Erkek 19 | 52,89+2155 | 0,001*
tork (n/m) Kadin |61 |3275%11,42

180°/sn ektansér tepe | Erkek 19 | 49,52+21,41 | 0,001*
tork (n/m) Kadin |61 |31,06412,21

180°/sn fleksér tepe Erkek 19 139,63%18,38 | 0,001*
tork (n/m) Kadin |61 |2252%839

n: Birey sayisi, X: Ortalama deger, SS: Standart sapma, p: Anlamlilik
degeri, n/m: Newton/metre

yonde zayif dizeyde iliskiler saptandi. Bireylerin 60°/
sn fleksor izokinetik kas kuvvetleri ile KF-36'nin sirasiyla
fiziksel fonksiyon (r=0,28; p=0,01), fiziksel rol glclugu
(r=0,31; p<0,01), agri (r=0,36; p=0,01) ve genel saglik algisi
(r=0,22; p=0,05) parametreleri arasinda pozitif yonde zayf
duzeyde iliskiler saptanirken, 180°/sn fleksor izokinetik kas
kuvvetleri ile KF-36'nin fiziksel fonksiyon (r=0,31; p=0,01),
fiziksel rol gliclugu (r=0,38; p=0,01) ve agri (r=0,25; p<0,01)
parametreleri arasinda pozitif ydnde zayif diizeyde iliskiler
saptandi (Tablo 5).
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Tablo 3. izokinetik kas kuvveti ile fiziksel performans
arasindaki iliski

30sn .
OKT ZKYT MICT 6 DYT
r 0,35** | -0,43** | -0,46** | 0,47**
ffpéstgf&f&‘;‘;r p | 0,001 |000 |0,001 |0,00
n 80 80 80 80
r 0,29** | -0,43** | -0,42** | 0,53**
180°/sn ektansor
tepe tork (n/m) p 0,001 0,00 0,001 0,001
n 80 80 80 80
r 0,29** | -0,36** | -0,39** | O,41**
60°/sn fleksoér
tepe tork (n/m) p 0,005 | 0,001 0,001 0,001
n 80 80 80 80
r 0,35** | -0,38** | -0,42** | 0,45**
180°/sn fleksor
tepe tork (n/m) P 0,002 | 0,00 0,00 0,00
n 80 80 80 80

**p<0,001.

r: Korelasyon katsayisi, n: Birey sayisi, n/m: Newton/metre, 30 sn
OKT: 30 sn Otur ve Kalk Testi, ZKYT: Zamanl kalk ve ylri testi,
MICT: Merdiven cikma testi, 6 DYT: 6 dk ylirime testi

Tablo 4. izokinetik kas kuvveti ile WOMAC arasindaki iliski

WOMAC

-

-0,41%*

60°/sn ektansoér tepe tork (n/m) 0,001

35 |

80

-

-0,29**

180°/sn ektansoér tepe tork (n/m) 0,01

35 |

80

=

-0,32**

60°/sn fleksér tepe tork (n/m) P 0,004

80

r -0,29**

180°/sn fleksor tepe tork (n/m) P 0,01

80

**p<0,01, *p<0,05.
r:Korelasyon katsayisi, n: Birey sayisi, n/m:Newton/metre, WOMAC:

Western Ontario and McMasterUniversities Osteoarthritis Index

Gii¢ Analizi

Seksen kisi ve tek grupla yapilan ¢alisma igin post-
hoc analizi yapilarak ¢alismanin glct hesaplandi. Buna
gdre 80 kisi icin %95 gliven dizeyinde 0,05 hata payi ile
calisildiginda (d=0,5) orta etki buyUklugu ile arastirmanin
glict %99 olarak bulundu.

TARTISMA

Diz OA'li bireylerde alt ekstremite izokinetik kas kuvveti
ile fiziksel performans, fonksiyonel diizey ve yasam kalitesi
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arasindaki iliskinin incelendigi bu calismanin sonucunda,
diz ektansoér ve fleksor izokinetik kas kuvvetleri ile
fiziksel performanslari arasinda zayif ile orta dizeyde
iliskiler goruldu. Diz ektansor izokinetik kas kuvvetleri ile
fonksiyonel dlizey ve yasam kalitesi parametreleri arasinda
zayIf ile orta duzeyde iliskilere rastlanirken, diz fleksor
izokinetik kas kuvvetleri ile fonksiyonel dizey ve yasam
kalitesi parametreleri arasinda zayif dizeyde iliskiler
saptandi. Ayrica diz OA'li bireylerin fleksor kaslara gore
ekstansor kaslarda daha fazla izokinetik kas kuvvetleri
oldugu bulundu. Ayrica erkeklerin hem fleksér hem de
ekstansor izokinetik kas kuvvetlerinin kadinlara gore
daha fazla oldugu bulundu. Bu sonug, Hootman ve ark?
izokinetik kas kuvveti zayifliginin kadinlarda erkeklere gére
dahayaygin gortlen bir durum oldugunu ve OA icin dnemli
bir risk faktorl oldugu goérisini de desteklemektedir.

Diz OA'li bireylerin kas kuvvetindeki azalmalar, yaygin
gorulen klinik semptomlardan birisidir3 Literattrde
diz OA’li bireyler ile saglikli bireyleri karsilastiran
bircok calismada, diz OA’li bireylerin diz kuvvetlerinde
anlamli olarak azalma oldugu fark edilmistir.!>33* Bizim
calismamizda bireylerin kas kuvveti saglikli bir kontrol
grubuyla karsilagtirilmamasina ragmen, Uretilen fleksor kas
kuvvetinin ekstansér kas kuvvetine gére daha az oldugu
gozlendi. Calismamizin bu bulgulari Myers'in? bulgulariyla
da értustiyordu. izokinetik test ile degerlendirilen konsantrik
Hamstring/Quadriceps (H/Q) orani saglikli bireylerde %50
ile %80 arasinda degistigi bildirilmistir?®> Acisal hiz artikga
H/Q oraninin arttigr da gézlemlenmistir3® Bu konsantrik
oranin 1'e yakin olmasi diz eklemindeki olusabilecek
hasarlari azalttig belirtilmistir’ Bizim calismamizda dusUk
acisal hizda H/Q orani %65 iken ylksek acisal hizdaki H/Q
orant %75 oldugu goruldu. Klinikte diz OA'll bireylerin
rehabilitasyon programlarinda daha cok ekstansér kas
grubunu kuvvetlendirmeye odaklanirken, bu calismanin
da gosterdigi gibi, H/Q oranin 1'e yaklastirmak icin, tedavi
programlarinda fleksor kaslari da kuvvetlendirmeye 6nem
vermek gerekmektedir.

Diz OA'li bireylerde agri ve immobiliteye bagli kas
zayifigi sonucu, GYA'da bagimsizlik ve fonksiyonel
seviye azalmaktadir3® Bireylerde glnlik yasamin pargasl
olan yurime, merdiven inip ¢ikma, egilme, oturma ve
ayaga kalkmada zorlanmalar ve kisitlilik gértulmektedir?
Literatirdeki bircok calismada”3%4 fiziksel performans
testleri, izokinetik dinamometreler kullanilarak diz kuvveti
olctimu ile iliskilendirilmistir. Gkrilias ve ark.“® diz OA’li 40
birey Uzerinde inceledikleri ¢alismada kas kuvvetleri ile
fiziksel performans testleri arasinda orta ile glicli dizeyde
istatistiksel olarak anlamU iliskiler bulmustur. Ayrica, daha
yavas agisal hizdaki (120°/s) ekstansor kas kuvveti, daha
hizli acisal hizdakine (180°/sn) gore performans testleri
ile yUksek korelasyonlar gostermistir. Benzer sekilde
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Tablo 5. izokinetik kas kuvveti ile KF-36 6lcegi parametreleri arasindaki iliski

FF FRG ERG Enerji RS si Agr GSA
. 039|039~ 0,8 027" 0,04 018 0,45%* ol
fn%s)” ektansor tepe tork 17 T g 0001 |01 0,016 076 o 0,001 032
n |80 80 80 80 80 80 80 80
) . 028 |036* |09 0,15 _on 0,15 021 0,15
}ﬁ?;/)sn ektansor tepe tork [ "1 0 0,001 | 009 0,20 0.92 018 0,06 0,20
n |80 80 80 80 80 80 80 80
- | 028" 036 | 008 0,21 0,07 0,19 028" 0,22
fn(}:ﬁj” fleksor tepe tork o |oon 0,001 | 049 0,07 055 0,09 0,01 0,05
n |80 80 80 80 80 80 80 80
. o3 038* | 0.16 0,21 0,08 0,14 0,25 018
}ﬁf’;/)sn fleksor tepe tork p 0,005 0,001 0,31 0,06 0,49 on 0,003 0,42
n |80 80 80 80 80 80 80 80

*p<0,01, *p<0,05.

r: Korelasyon katsayisi, n: Birey sayisi, n/m: Newton/metre, FF: Fiziksel fonksiyon, FRG: Fiziksel rol gi¢liigt, ERG: Emosyonel rol gligligl, RS: Ruhsal

Saglik, Si: Sosyal islevsellik, GS: Genel saglik algisi, KF-36: Kisa Form-36

bizim calismamizda da Ckrilias ve ark.nin“® sonuclariyla
uyumlu olarak, distk acisal hizdaki (60°/s) ekstansor kas
kuvveti yuksek acisal hizdakine gére (180°/s) ve ektansér
kas kuvveti fleksér kas kuvvetine gore performans
testleriyle daha anlamli iliskiler gdstermistir. Diz ektansor
kas kuvvetinin, fiziksel performans testler ile daha
anlamli iliskiler gdstermesi sonucunda diz ektansorlerinin
mobiliteyi ve fonksiyonelligi daha cok etkileyen kas grubu
oldugu dustnildl. Bunun nedeni quadriceps femoris
kasinin diz stabilitesinde goérevli primer kas olmasi ve
kuvvetinin artmasina bagli ekleme binen yUku azaltmasi
ve sok absorbisyonu saglamasindan kaynakli dizdeki
hasari azaltmasi olabilir? Ayrica, daha glcli ekstansor
kas kuvvetinin, diz eklem yapisinin koétllesmesini
engelleyebilecegi de vurgulanmistir® Bu ylUzden diz
ekstansor kas kuvveti ile fiziksel performans arasindaki
iliskiyi inceleyip performans icin 6nemli bir faktor
oldugunu vurgulayan bircok calisma bulunmaktadir.'®"”
Bununla birlikte, hamstring kas kuvvetinin de OA'te
dnemini vurgulayan az sayida calismayla'® benzer sekilde,
calismamizda da fleksor kas kuvvetinin, fiziksel performans,
fonksiyoneldurumveyasam kalitesiile zayif ve ortadiizeyde
de olsa anlamli iliskiye sahip olmasi rehabilitasyonda bu
kas grubuna da 6nem verilmesi gerektigini gdstermistir.

Calismamizda, izokinetik kas kuvvetleriyle performansa
dayali olgtimler arasinda en yulksek iliskinin 6 DYT ile
oldugu tespit edildi. Bu testin ylUrime fonksiyonu ile
birlikte aerobik kapasiteyi de degerlendirdigi**> gdz dniine
alindiginda, bireylerdeki kas kuvveti azalmasinin aerobik
kapasiteyi de etkiledigi sonucuna ulasildi. Bu yuzden diz
OA'll bireylere verilen diz boélgesi icin kuvvetlendirme
programlarinin aerobik kapasitenin artmasina da katki

saglayacagl soylenebilir. Yine de bu calismanin primer
amacl aerobik kapasite ile kas kuvveti arasindaki iliskiyi
incelemek olmadigl icin bu konuda daha kapsamli yeni
arastirmalara ihtiyac vardir.

Diz OA'li bireylerin kas kuvveti ile fonksiyonel durumu
o6lcen WOMAC skorlari arasindaki iliski bircok calismada
incelenmistir. Nur ve ark.“¢ diz OA'll kadin bireylerdeki yaptig
calismada alt ekstremite kas kuvvetleri ile yas, agr siddeti
ve fonksiyonel dizeyi degerlendiren WOMAC arasinda
anlamli iliski oldugunu belirtmislerdir. Liikavainio ve ark.”
diz OA'li bireylerin, yas ve cinsiyet agisindan eslestirilmis
saglikli kontrol grubuyla karsilastirdiginda, dnemli 6lgude
daha koth fonksiyonel performans ve daha dusitk diz
ekstansor ve fleksor izokinetik kas kuvveti sergilediklerini
belirtmislerdir. Diz OA'li bireylerde ortalama fonksiyonel
performansin yaklasik %13 ile %26 arasinda disttgund, diz
ekstansor ve fleksor izokinetik kas kuvveti sirasiyla %19,6
ve %12,8 azaldigini saptamislardir. Ayrica, WOMAC ile
diz ektansor ve fleksor izokinetik kas kuvvetleri arasinda
negatif yonde anlamli iliski oldugunu belirtmislerdir.?’
Bizim calismamizda da, literatlrdeki bu ¢alismalara benzer
sekilde, izokinetik kas kuvvetleri ile WOMAC toplam skoru
arasinda anlaml iliskiler oldugu saptandi. Buna gére, diz
OA'll bireylerde kas kuvvetinin artirilmasi fonksiyonel
dlzeyde iyilesmeye katki saglayacagl dusunulmektedir.

Diz OA'll bireylerin yasam kalitesini etkileyen faktorler
bircok calismada incelenmis ve kas kuvvetinin de yasam
kalitesini etkileyebilecegi vurgulanmistir®*® Pua ve ark.’,
104 diz OA'll bireyin katildigl calismalarinda, izokinetik
kas kuvveti ile 10 metre yUrime testi ve KF-36'nin
fiziksel fonksiyon parametresi arasinda anlamul iligkiler
saptamislardir. Benzer sekilde, baska bir ¢calismada da diz
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OA'li bireylerde yasam kalitesini incelemek icin KF-36 dlgegi
kullanilmis, KF-36 parametreleri arasinda en ¢ok etkilenen
parametrenin fiziksel fonksiyon, fiziksel rol glicligu ve agr
parametreleri oldugunu goézlemlemislerdir.* Diz ve kalca
OA’si olan yasli bireylerde yasam kalitesinin incelendigi
farkli bir calismada da benzer sekilde, en cok etkilenen
parametrelerin KF-36'da fiziksel fonksiyon, fiziksel rol
glcligl oldugu belirlenmistir®® Bizim calismamizda da
diz izokinetik kas kuvvetleri KF-36'nin fiziksel fonksiyon,
fiziksel rol glicligu ve agr parametreleri ile anlamli iliskiye
sahip oldugu bulundu. Literatlrdeki calismalarla benzer
sekilde, diz OA bireylerde en ¢ok etkilenen saglikla iligkili
parametrelerin fiziksel fonksiyon, fiziksel rol glclugi
ve agri oldugu saptandi. Bu parametrelerin daha cok
etkilenmesinin nedenlerinden birisinin, KF-36 6lceginin
agri, fonksiyon kaybinin OA'ya ait en yaygin klinik bulgular
ve sikayetler arasinda olmasindan kaynakli olabilecegi
dasunulda.

Bu calisma izokinetik kas kuvveti ile fiziksel performans,
fonksiyonel dlzey ve yasam kalitesi ile iliskisini incelemis
ancak saptanan iliskilerin dusuk ve orta duzey iliskiler
oldugu goézlenmistir. Kronik dejeneratif bir rahatsizlik
olan OA'te, izokinetik kas kuvveti disinda, korku-kaginma,
kinezyofobi, endise, katastrofobik inanislar gibi agriyla
ilgili psikososyal faktorler basta olmak Uzere, uyku kalitesi,
yorgunluk, anksiyete, depresyon gibi bircok faktérin de
fonksiyonel performans, fonksiyonel duzey ve o&zellikle
de yasam kalitesini etkileyebilecegi de bilinmektedir>!
Gelecekteki calismalar, bu faktoérleri de dikkate alarak daha
genis kapsaml bir calisma planlayabilir.

Calismanin Kisituliklari

Diz OA’ll bireylerle ile benzer demografik 6zelliklere sahip
saglikli bir kontrol grubunun bulunmamasiydi. Ayrica OA
prevalansinin kadinlarda erkeklere gére daha fazla oldugu
bilinmesine ragmen, kas kuvveti 6lcimlerinde cinsiyetin
onemli bir faktdr olabilecegi dustnuldiginde, cinsiyete
gdre daha homojen bir dagilim saglanabilirdi. Gelecekteki
calismalar benzer bir kontrol grubu alarak, cinsiyete gére
daha homojen dagilmis, diz OA'li bireylerin kas kuvveti,
fonksiyonel performans ve durumu ile yasam kalitesi
verilerini karsilastirabilir.

SONUC

Bu calismanin sonucunda, diz OA olan bireylerde diz
ekstansiyon ve fleksiyon kas kuvvetinin fiziksel performans,
fonksiyonel dlUzey ve yasam kalitesini etkileyebilecek
onemli bir parametre oldugu gosterildi. Bu nedenle
diz OA olan bireylerin rehabilitasyonunda fonksiyonel
performans ve yasam kalitesini korumak ve/veya artirmak
icin, diz ekstansor kas grubu ile birlikte fleksér kas grubu
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icin de kuvvetlendirme ve enduransina yonelik egzersiz
programlarinin uygulanmasi 6nerilebilir.
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6z
Amag: Bu calismada, hemsirelik egitimcilerinin afete hazirlik inanclarinin  degerlendirilmesi
amaglanmustir.

Yontem: Arastirma, tanimlayici olarak Haziran-Aralik 2020 tarihleri arasinda Turkiye'de devlet
Universitelerine bagli Hemsirelik bélimlerinde gérev yapan 346 hemsirelik egitimcisi ile yGrttilmustar.
Veriler sosyodemografik 6zellikler ve afet ile ilgili tanitici bilgi formu ve Genel Afete Hazirlik inang (GAHI)
Olcegi ile toplanmistir.

Bulgular: GAHI 6lcegi toplam puani ortalamasi 176,74+16,25'dir. GAHI 6lcegi toplam puani ortalamasi
ile afete hazirlik ve midahale hakkinda temel bilgi, afet deneyimi, bulundugu cevrenin afet planini
okuma ve afetler konusunda egitim ihtiyaci arasinda istatistiksel olarak anlamli farklilik bulunurken
(p<0,05), cinsiyet, akademik alan, daha 6nce afetzedeye bakim verme, bulundugu cevrede bir afet plani
varligl ve daha 6nce afet tatbikatina katilma arasinda istatistiksel olarak anlamli farklilik bulunmamistir
(p>0,05). Regresyon analizi sonucuna gore, hemsirelik egitimcisi olarak c¢alisilan strenin 10 yil ve
Uzerinde olmasi, afete hazirlik ve midahale hakkinda temel bilginin olmasi, gercek bir afet deneyimi
yasanmasi, bulunulan ¢evrenin afet planinin okunmasi ve afetler konusunda egitime ihtiyac oldugunun
dustuntlmemesi GAHI'yi olumlu ve anlamli olarak yordamaktadir.

Sonug: Hemsirelik egitimcilerinin afete hazirlik inanclari puanlarinin ortalamanin Gzerinde olmasina
ragmen afet planlari hakkinda bilgi edinme ve bu planlari okuma, afet tatbikatina katilma ve afetler
konusunda egitim ihtiyaclari bulunmaktadir.

Anahtar Kelimeler: Hemsirelik egitimcisi, afet, afete hazirlik, hazirlik inanci

ABSTRACT

Objective: This study was conducted to evaluate the disaster preparedness beliefs of nursing educators.

Methods: The study was conducted as descriptive research between June and December 2020 with 346
nursing educators working in the Nursing departments state universities in Turkey. Data were collected
through a descriptive information form consisting of questions about sociodemographic characteristics
and disasters and the General Disaster Preparedness Belief (GDPB) scale.

Results: The mean score obtained from the total GDPB scale was 176.74+16.25. While there was a
statistically significant difference between the mean GDPB scale total score and basic knowledge about
disaster preparedness and response, disaster experience, reading the disaster plan of the surrounding
area, and need for education about disasters (p<0.05), there was no statistically significant difference
between the mean scale score and gender, academic field, having given care for victims, the presence of
a disaster plan in the environment, and participation in a disaster exercise before (p>0.05). According to
the results of the regression analysis, total work experience as a nursing educator for 10 years or more,
having basic knowledge about disaster preparedness and response, having a real disaster experience,
reading the disaster plan of the surrounding area, and thinking that there is no need for education about
disasters predicted the GDPB positively and significantly.

Conclusion: Although the mean scores of nursing educators from the disaster preparedness beliefs
were above the average, they needed education about getting information on disaster plans and
reading them, participating in disaster exercises, and disasters.

Keywords: Nursing educator, disaster, disaster preparedness, preparedness belief
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GIRIS

Afetlerin Epidemiyolojisi Arastirma Merkezi (Centre for
Research on the Epidemiology of Disasters [CREDI), afeti,
“ulusal ya da uluslararasi diizeyde dis yardim gerektirecek
kadaryerelkapasiteyiasan, bliylkhasara,yikimaveinsanin
aci ¢cekmesine neden olan beklenmedik ve genellikle ani
bir durum ya da olay” olarak tanimlamaktadir! CRED, Acil
Durum Veri Tabani (The Emergency Events Database [EM-
DAT]) verilerine gére 2019 yilinda dinya genelinde 396
dogal afet meydana geldigi, bu afetler nedeniyle 11 binden
fazla kisinin hayatini kaybettigi, 95 milyon kisinin etkilendigi
ve 103 milyar Amerikan dolari ekonomik kayip yasandigi
bildirilmektedir! Diinya Afet Raporu 2020'ye gore, afetlerin
sayisinin dinya ¢apinda gittikge arttigi ve 2019 yilinda en sik
gbrulen afetlerin sel, firtina, hastalik salginlari, depremler
ve hidrolojik baglantili heyelanlar oldugu bildirilmistir.? Risk
Yoénetimi Endeksi (Index For Risk Management [INFORM])
2022 sonuglarina gore Ulkemiz insani krizler ve afet riskleri
acisindan orta duzeyde risk altinda oldugu ve son Ug¢ yilin
egilimine gbre afet riskinin sabit kaldigi bildirilmektedir?
Ayrica, olagan disi doga olaylari sonucu ortaya ¢ikan afet
riskini belirten Dinya Risk Endeksine 2021 (World Risk
Report)* gore afetler bakimindan Turkiye 5.11 endeks skoru
ile dustk risk sinifindaki Glkeler arasinda olup 181 Ulke
arasinda 113. Ulke konumundadir. Ayrica, maruz kalma ve
bas etme yetersizligi bakimindan orta, zarar gorebilirlik,
duyarlilik ve adaptasyon yetersizligi bakimindan risk sinifi
dustk olarak hesaplanmistir.*

Afetleri ve blyuk olaylari takiben meydana gelen kitlesel
kayiplar, genellikle, yerel tibbi kaynaklarin kapsamli ve
kesin tibbi bakim saglama yetenegini hizla asabilecek bir
miktar, ciddiyet ve yaralanma cesitliligi ile karakterizedir?
Afetler dnemli ekonomik ve saglik sonuglarina yol actig
icin ortaya cikan hem bireysel hem de toplum saglig
sorunlarini ¢dzebilmek igin afetlere iyi hazirlanmis saglik
personeline ihtiyag duyulmaktadir® Hemsireler, bakim
verme becerileri, yaraticilik ve uyum yetenegi, liderlik ve
cesitli afet ortamlarinda ve durumlarinda uygulanabilecek
cok cesitli becerileri nedeniyle afet ve kriz durumlarinda
onemli role sahiptir” Saglik insan glcUnin &énemli bir
parcasi olan hemsirelerin, afet dncesi, sirasi ve sonrasindaki
tim asamalarda insan sagliginin korunmasi igin yasadigl
topluma ve goérev yaptigi kuruma karsi sorumluluklari
vardir® Ancak hemsirelerin afetle ilgili sorumluluklarla basa
¢ctkmak icin yeterince hazir olmadiklar bildirilmektedir.’
Bunlarin nedeninin, afette neler oldugunu, ne yapacagini
bilmeme, kisisel glvenlik korkusu ve sinirli kaynaklarla
calisma korkularinin olmasidir!® Hemsirelerin mezuniyet
oncesi ve sonrasl temel bilgi, tutum ve beceriler kazanmak
icin afet egitimine ihtiya¢ duydugu bildirilmistir" Fakat
Ulkemiz de dahil olmak Uzere bircok Utlkede hemsirelik
mufredatinda afet hemsireligi egitimi yeterince yer

180

almamaktadir.™ Bu nedenle, afet hemsireligi egitiminin
lisans muifredatina dahil edilmesi gereklidir ve tim
hemsirelerin bu egitimi almalar saglanmalidir!*Hemsirelik
egitimcileri mezunlarini hazirlamak icin égrencilerine karsi
sorumludur ve dgrencilerini afete hazirlamak igin stratejiler
gelistirmelidir.®

Oztekin  ve ark/min®® (2015) istanbul ve Miyazaki
sehirlerindeki hemsirelik egitimcilerinin afete hazirlik
ve mudahale algilarini belirlemek ve karsilastirmak
amaciyla yaptigi calismada, hemsirelik egitimcilerinin
cogunun toplu yaralanma olaylarina yonelik yeterli
hazirliklarinin olmadigl ve bu nedenle afete hazirliklarini
hemsirelik mdufredatlarina dahil etmekten c¢ekindikleri
vurgulanmistir® Bu bilgilerden yola cikilarak hemsirelerin
afet hazirlik ve midahale yeterliliklerinin gelistirilmesinde
onemli yeri olan hemsirelik egitimcilerinin de bu
konudaki hazirlik inang duzeylerinin degerlendirilmesi
gerekliliginin oldugu anlasilmaktadir. Bu sayede hemsirelik
egitimcilerinin  bu  konudaki bilgi gereksinimlerini
karsilayacak bilimsel calismalarin, hizmet ici afet egitimleri,
kurslari ya da tatbikatlarin yapilmasinda arastirmacilara yol
gosterecegi dusunulmektedir. “Hemsirelik egitimcilerinin
afete hazirlik inanclarn ve etkileyen faktorler nelerdir?”
sorusundan hareketle planlanan bu ¢alismada, hemsirelik
egitimcilerinin afete hazirlik inanclarinin degerlendirilmesi
amaclanmistir.

YONTEM

Bu calisma, tanimlayici arastirma desenine uygun olarak
gerceklestirilmistir. Calismanin evrenini YUksekogretim
Kurumu Bilgi Yonetim Sistemi'ne kayitli Turkiye'de devlet
Universitelerine bagli Hemsirelik Fakultesi, Hemsirelik
YUksekokulu, Saglik Yuksekokulu ve Saglik Bilimleri
Fakultelerinin Hemsirelik bolumuUnde gorev yapan yaklasik
2200 o&gretim elemani olusturmaktadir’® Orneklemi,
evrendeki bilinen birey sayisi formulinden [N= Nt? pq /
d? (N-1) + £ pq]l, konu ilgili literatur bilgileri dogrultusunda
incelenen olayin gorus olasiligina ulasilamadigl igcin %50,
standart sapmasinin %5 olacagl varsayilarak toplam 327
ogretim elemaninin ¢alisma &rneklemini  olusturmasi
hesaplanmistir.” Arastirmaya, YUksekdgretim Kurumu Bilgi
Yonetim Sistemi’ne kayitli ve kamuya acgik e-posta adresine
sahip olan, hemsirelik béliminde ¢alisan ve katilmaya
gonulld olanlar dahil edilirken, emekli olan ve dlglim
araclarindaki tim sorulara yanit vermeyenler calismadan
dislanmistir. Arastirma 346 katilimci ile tamamlanmistir.

Arastirma verileri, Haziran-Aralik 2020 tarihleri arasinda
ogretim elemanlarinin  Yuksekogretim Kurumu  Bilgi
Yonetim Sistemi'ne kayitli ve kamuya acik e-posta
adreslerine arastirma davet mektubu ile elektronik ortamda
Google Forms araciliyla olusturulan sosyodemografik
ozellikleri ve afet ile ilgili tanitici bilgi formu ve Genel



Afete Hazirlik inang Olcegi'ni (CAHI) iceren baglanti
adresi gonderilerek toplanmistir. Calismaya génulli olan
katilimcilar bilgilendirilmis gdnulll onam formunu okuyup
onam verdikten sonra anket sorularini cevaplayabilmistir.

Arastirma verilerinin toplanmasinda “Sosyodemografik
Ozellikleri ve Afet ile ilgili Tanitici Bilgi Formu” ve “Genel
Afete Hazirlik inanc Olcegi” kullanilmistir. Sosyodemografik
Ozellikleri ve Afet ile ilgili Tanitici Bilgi Formu, katilimcilarin
yas, cinsiyet, hemsirelik egitimcisi olarak calistigl sure,
akademik unvan, akademik alan, afete hazirlik ve midahale
hakkinda temel bilgiler, gercek bir afet deneyimi yasama,
gercek bir afetzedeye bakim vermek durumunda kalma,
bulunulan cevrenin (okul, yurt vb.) bir afet planini bilme,
bulunulan cevrenin afet planini okuma, daha dnce afet
tatbikatina katilma, afetler konusunda egitime ihtiyaci
oldugunu disiinme durumunu degerlendiren 12 sorudan
olusmaktadir.

GAHi Olcegi, Inal ve Dogan®tarafindan 2018 yilinda Saglik
inanc Modeli temel alinarak, bireylerin afetlerle ilgili
farkindaligini artirma, motivasyonu artirma ve genel afet
hazirligina yonelik inan¢ ve tutumlar degerlendirmek
amaciyla gelistirilmistir.

Olcek 45 madde ve algilanan duyarliik (6 madde),
algilanan ciddiyet (4 madde), algilanan yarar (6 madde),
algilanan engeller (14 madde), eyleme geciriciler (5
madde) ve 6z-yeterlilik (10 madde) olmak Uzere alti alt
boyuttan olusmaktadir. Tim maddeler bir (kesinlikle
katilmiyorum) ile bes (kesinlikle katiliyorum) arasinda besli
Likert dlceginde puanlanmaktadir. Tum alt boyutlar GAHI
o6l¢cmektedir ve negatif ifadelerin kullanildigi maddeler
ters puanlanmaktadir. Alt 6lcek ve GAHI puani yiikseldikce
GAHI duzeyi artmakta, alt dlcek ve GAHI puani distiikce
GAHI duzeyi diusmektedir. Toplam o&lcek Cronbach’s
alfa degeri 0,93, algilanan duyarlilik icin 0,68, algillanan
ciddiyet icin 0,56, algilanan yarar 0,81, algilanan engeller
0,88, eyleme geciriciler 0,71 ve 6z-yeterlilik 0,79 oldugu
belirtilmistir® Bu calismada toplam 6lcek Cronbach’s
alfa degeri 0,88, algilanan duyarlilik icin 0,61, algilanan
ciddiyet icin 0,44, algilanan yarar 0,84, algilanan engeller
0,82, eyleme geciriciler 0,76 ve 6z-yeterlilik 0,80 olarak
bulunmustur.

Bu calisma icin Dokuz Eylul Universitesi Girisimsel
Olmayan Etik Kurulu'ndan yazili izin alinmustir (karar no:
2020/10-31, tarih: 20.05.2020). Veri toplama formunun
giris kisminda bulunan bilgilendirilmis goénalll onam
formunu okuyup, ¢alisma hakkinda bilgi aldiktan sonra
“Arastirmaya katilmayi kabul ediyor musunuz? sorusuna
"Evet” yanitini isaretleyerek arastirmaya katilmaya gonalli
olan katilimcilar calismaya alinmistir. Google Forms
Uzerinden anket doldurulmasinda katilimcilardan e-posta
adresleri toplanmamistir. Olcek kullanimi icin yazardan izin
alinmistir.

ARKAN UNER G ve ERKIN O. Afete Hazirlik inanci

istatistiksel Analiz

Arastirmada elde edilen veriler IBM Statistical Package for
Social Sciences for Windows 22.0 programi kullanilarak
analiz edilmistir. Degiskenlerin normal dagilima uygunlugu
gorsel (histogram ve olasilik grafikleri) ve analitik
yontemlerle (Kolmogorov-Smirnov testi) kullanilarak
incelenmistir. GAHI olcegi ve alt boyutlari ile farkl
parametreler arasi iliskiler normal dagilim gosterenler
Student's t-testi ya da tek yonli varyans analizi (ANOVA)
kullanilarak karsilastinlmistir.  Varyanslarin  homojenligi
Levene testi ile degerlendirilmistir. Cruplar arasinda
anlaml farklilik bulunan durumlarda, ikiserli post-hoc
karsilastirmalar Hochberg's GT2 testi kullanilarak yapilmistir.
Normal dagilim gostermedigi belirlenen parametreler
Mann-Whitney U ya da Kruskal-Wallis testi kullanilarak
karsilastirilmistir. ikiserli karsilastirmalar Mann-Whitney
U testi kullanilarak yapilmis ve Bonferroni duizeltmesi
kullanilarak degerlendirilmistir. Dogrusal regresyon analizi
ve enter metodu kullanilarak, farkli prediktérlerin GAHI
Uzerindeki bagimsiz etkileri es zamanli olarak analize dahil
edilerek incelenmistir. P degerinin 0,05'in altinda oldugu
durumlar istatistiksel olarak anlamli sonuglar seklinde
degerlendirilmistir.

BULGULAR

Hemsirelik egitimcilerinin yas ortalamasi 36,55%7,71'dir
(minimum-maksimum: 23-64). Egitimcilerin  %91,6'sinin
kadin, %40,2'sinin hemsirelik egitimcisi olarak calistig
strenin 10 yil ve Uzeri oldugu saptanmistir. Afete hazirlikla
ilgili 6zellikleri incelendiginde, %76,3'Unun afete hazirlik ve
mudahale hakkinda temel bilgisinin oldugu, %69,7'sinin bir
afet deneyimi yasamadigi, %91,0'inin bir afetzedeye bakim
verme durumunda kalmadigl, %54,9'unun bulundugu
cevrede bir afet planinin varligini bildigi, %68,2'sinin
bulundugu cevredeki afet planini okumadigi, %39,0'inin
daha once bir afet tatbikatina katilmadigi ve %87,9'unun
afetler konusunda egitime ihtiyaci oldugunu distndigu
belirlenmistir (Tablo 1).

Hemsirelik egitimcilerinin GAHI &lcegi ve alti alt boyutundan
aldiklari puan ortalamalari incelendiginde; egitimcilerin
algilanan duyarlilik alt boyut puan ortalamasi 24,86%2,93,
algilanan ciddiyet alt boyut puan ortalamasi 16,83%2,46,
algilanan yarar alt boyut puan ortalamasi 24,94%3,47,
algilanan engeller alt boyut puan ortalamasi 55,67+6,40,
eyleme geciriciler alt boyut puan ortalamasi 16,59+3,87,
oz yeterlilik alt boyut puan ortalamasi 37,81+5,54 ve dlcek
toplam puan ortalamasi 176,74%16,25 olarak belirlenmistir
(Tablo 2).

Hemsirelik egitimcilerinin  sosyodemografik ozellikleri
acisindan incelendiginde, 36 yas ve Uzeri olanlarda GAHI
Olcegi (p=0,027) ve algilanan engeller alt boyut puan
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Tablo 1. Hemsirelik egitimcilerinin sosyodemografik ve Tablo 2. Hemsirelik egitimcilerinin genel afete hazirlik
afet hazirliklarina iliskin 6zellikleri (n=346) inang dlgegi ve alt boyut puanlari
Degiskenler n Min. | Maks. | Ort. SS
Cinsiyet n % Algilanan duyarlilik 346 |13 30 24,86 | 2,93
Kadin 317 1916 Algilanan ciddiyet 346 |10 |20 16,83 | 2,46
Erkek 29 |84 Algilanan yarar 346 |11 |30 24,94 |347
Hemsirelik egitimcisi olarak calistigi siire Algilanan engeller 346 |36 70 55,67 | 6,40
0-4yil 84 | 243 Eyleme geciriciler 346 |5 25 16,59 |3,87
f’jy'l — EZ ff)sz Oz yeterlilik 346 |15 |50 |37,81 554
yitve uzeri ’ Toplam &lcek puan 346 123|220 | 176,74 16,25
Akademik unvan - — -
- n: Sayi, Min.: Minimum, Maks.: Maksimum, Ort.: Ortalama, SS: Standart
Profesér doktor 18 5,2 sapma
Docent doktor 40 | 11,6 . j )
Doktor Sgretim Gyesi 104 | 30,1 ortalamalarinin (p=0,009) anlamli duzeydg ylUksek oldugu
Ogretim gorevlisi 46 133 saptanmistir. Kadlnlar.m algilanan ciddiyet alt boy9t
— (p=0,014), erkeklerde ise algilanan yarar (p=0,023) ve 6z
Arastirma gorevlisi 138 39,9 L
- yeterlilik (p=0,019) alt boyut puan ortalamalarinin anlamli
Akademik alan . . . L
dizeyde yuksek oldugu saptanmistir. On yil Uzerinde
Halk sagligi hemsireligi 64 | 18,5 S G
= hemsirelik egitimcisi olarak ¢alisanlarin 5-9 yil arasinda
COCUK sagl|g| ve hastaliklani 40 |16 calisanlara gére GAHI 6lcegi (p=0,015) ve algilanan engeller
Hemyirelik esaslar >4 156 alt boyut puan ortalamalarinin (p=0,010) anlamli diizeyde
I¢ Hastaliklari hemgireligi 39 |n3 daha yuksek oldugu belirlenmistir. Hemsirelik egitimcisi
Cerrahi hastaliklari hemsireligi 65 188 olarak calisilan siire ile eyleme geciriciler alt boyut puan
Hemsirelikte 6gretim/ydnetim 15 |43 ortalamalarinin anlamli dtzeyde farklilik olmasina ragmen
Dogum ve kadin hastaliklari hemsireligi 38 | 11,0 (p=0,041) gruplar arasindaki istatistiksel olarak farklilik
Psikiyatri hemsireligi 31 19,0 saptanmamistir. Akademik unvani profesér doktor olan
Afete hazirlik ve miidahale hakkinda temel bilgisi hemsirelik egitimcilerinin arastirma gorevlilerine gore
Var 264|763 GAHI 6lcegi (p=0,026) ve eyleme geciriciler puanlarinin
Yok 82 [237 (p=0,008) anlamli dizeyde daha yiUksek oldugu
Bir afet deneyimi yasamasi belirlenmistir (Tablo 3).
Evet 105 30,3 Hemsirelik egitimcilerinin afete hazirlikla ilgili 6zellikleri
Hayir 241 | 69,7 incelendiginde, afete hazirlik ve midahale hakkinda temel
Afetzedeye bakim verme bilgisi olanlarin (p<0,001), bulundugu cevrede bir afet
Evet 31 190 plani varligini bilenlerin bilmeyenlere gore (p<0,001) ve
Hayir 315 [ 910 bulundugu cevredeki afet planini okuyanlarin (p<0,001)
Bulundugu cevrenin afet planinin varligi bilme CAHI 6lcegi toplam, algilanan duyarlilik, algilanan engeller,
Evet 190 | 549 eylemegeciricilerve 6zyeterlilikaltboyutpuanortalamalari,
Hayir " 39 ayrica bulundugu cevredeki afet planini okuyanlarin
Bilmiyorum 145 | 419 alfgllanan C|dd|ye"t alt boqu puan_ortala.mjalarmm anlam.ll
- - duzeyde daha yuksek oldugu belirlenmistir (p<0,001). Bir
Bulundugu gevrenin afet planini okunma - - T ;
afet deneyimi yasayan hemsirelik egitimcilerinin GAHI
Evet no |31,8 i e g _
dlcegi (p=0,007), algilanan duyarlilik (p=0,015), algilanan
Hay|r" - - 236 [ 682 engeller (p=0,004) ve eyleme geciriciler (p=0,008) alt
Daha Snce bir afet tatbikatina katilma boyut puan ortalamalari anlamli dizeyde daha yuksek
Evet 211_| 61,0 oldugu belirlenmistir. Afetzedeye bakim verenlerin 6z
Hayir 135 39.0 yeterlilik alt boyut puan ortalamalari anlamli diizeyde daha
Afetler konusunda egitime ihtiyaci oldugunu diisiinme ylUksek oldugu belirlenmistir (p=0,026). Daha énce bir
Evet 304|879 afet tatbikatina katilanlarin algilanan duyarlilik (p=0,012)
Hayir 42 112] alt boyut puan ortalamalarinin anlamli dizeyde daha

ylUksek oldugu belirlenmistir. Afetler konusunda egitime
ihtiyaci oldugunu disinmeyenlerin GAHI élcegi (p<0,001),



algilanan yarar (p=0,020), algilanan engeller (p=0,006),
eyleme gegiriciler (p=0,007) ve 6z yeterlilik (p<0,001) alt
boyut puan ortalamalari anlamli dlizeyde daha yUksektir
(Tablo 3).

GAHI olcek toplam puani olan bagimli degisken ile
tabloda belirtilen bagimsiz degiskenlerden olusan anlaml
bir regresyon modeli (F=14,04, p<0,001) ve bagiml
degiskendeki  varyansin  %159unun (R’ . ,=0.159)
bagimsiz degiskenler tarafindan acikladigl bulunmustur.
Regresyon analizi sonucuna goére, hemsirelik egitimcisi
olarak calisilan strenin 10 yil ve Uzerinde olmasi (3=0,105,
p=0,036), afete hazirlk ve mudahale hakkinda temel
bilginin olmasi (3=0,226, p<0,001), gercek bir afet deneyimi
yasanmasi (3=0,094, p=0,048), bulunulan cevrenin afet
planinin okunmasi (3=0,184, p<0,001) ve afetler konusunda
egitime ihtiyac oldugunun dustnilmemesi (8=0,132,
p=0,009) GAHI'yi olumlu ve anlamli olarak yordamaktadir
(Tablo 4).

TARTISMA

Hemsirelik egitimcilerinin  ¢ogunun afete hazirlik ve
mudahale hakkinda temel bilgiye sahip oldugu ve bir
afet tatbikatina katilmalarina ragmen afetler konusunda
egitime ihtiyaglarinin oldugunu distindtgu belirlenmistir.
Benzer sekilde, Oztekin ve ark’nin™ calismasinda (2015)
hemsirelik egitimcilerinin yarisindan biraz fazlasinin afete
hazirlik ve mtdahale hakkinda temel bilgiye sahip oldugu
ve cogunun bu konuda 6zel kurs almak icin istekli olduklari
bildirilmistir® Hemsirelik egitimcilerinin afetler hakkinda
temel bilginin yani sira miudahaleye ydnelik daha kapsamli
egitimlere ihtiyaglarinin oldugu distntlmektedir.

Hemsirelik  egitimcilerinin ~ GAHI  &lcegi  puanlari
incelendiginde, literatirdeki diger arastirma sonuglarina
benzerlik gosterdigi ve ortalamanin Uzerinde oldugunu
gorulmektedir.??

Bu calismada, 36 yas ve Uzerinde olan egitimcilerin
GAHI dlcegi toplam ve algilanan engeller alt boyut puan
ortalamalarinin daha geng olan egitimcilere daha ytksek
bulunmustur. Benzer olarak diger calismalarda da 31-45
yas arasindaki saglik calisanlarinin daha gencg olanlara goére
dogal afetlere katilmaya daha istekli oldugu?, yas arttikca
bireylerin sel tehlikesine karsi duyarli olma olasiliginin
arttig ve sel tehlikesi ciddiyetinin de arttig bildirilmistir?.
Farkli olarak Oztekin ve ark.nin'® (2015) calismasinda geng
hemsirelik egitimcilerin temel afete hazirlik ve midahale
hakkinda daha yUksek diizeyde temel bilgiye sahip oldugu
bildirilmistir® Yasla birlikte yasanilan deneyimler afete
hazirlik strecini etkileyebilir?® Bunun yani sira bireylerin
afete hazirlik konusunda endise eksikligi, zaman eksikligi ve
bilgi eksikligi engel olabilir?* Bu agidan bakildiginda yasla
birlikte elde edilen deneyimlerin afete hazirlik inanglarini
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olumlu etkiledigi dustnulmektedir. Son yillarda afetlere
yonelik farkindalik etkinliklerinin artmasi ya da ders
mufredatlarina afet konusunun dahil edilmeye baglamasi
ile genc yastaki bireylerin afete hazirlik inanclarinin olumlu
yonde etkilenecegi sdylenebilir.

Bu calismada, hemsirelik egitimcilerinin cinsiyeti ile
GAHI 6lcegi toplam puan ortalamalari arasinda anlamli
bir farklilk bulunmamistir. Fakat, kadin egitimcilerde
erkeklere gore algillanan ciddiyet, erkek egitimcilerde ise
kadinlara gore algillanan yarar ve 6z yeterlilik alt boyut
puanlari daha yuUksek bulunmustur. Literatlrde cinsiyet
acisindan konsensUs olmadigl gorilmektedir. Bir calismada
hemsirelerin afete hazirlik algisiile cinsiyetarasindaanlamli
bir farklilik olmadigi bildirilirken?, Gniversite 6grencileri
ile yapilan diger calismalarda, kadinlarin GAHi'nin
erkeklere oranla daha ylUksek oldugu bildirilmektedir202¢
Kadinlarin daha 0Ozverili olmalar, ayrintilara dikkat
etmeleri?, kadinlarin cocuk bakimi da dahil olmak Uzere
ev ici sorumluluklarin cogunu Ustlenmesi® afete hazirlikta
ciddiyet algilarini arttiran olasi sebeplerden olabilir. Diger
bir calismada, erkeklerin kadinlara gore herhangi bir afet
tlrine katilmaya daha istekli oldugu bildirilmistir.22

Bu calismada, hemsirelik egitimcisi olarak calisilan stre 10
yil ve Uzerinde olanlarda GAHI &lcegi, algilanan engeller
ve eyleme geciriciler alt boyut puan ortalamalari daha
yiiksek oldugu ve regresyon analizinde de GAHI'nin dnemli
bir yordayicisi oldugu bulunmustur. Hemsirelerin afet
mudahalesi konusundaki rolleri, bilgileri ve deneyimlerine
iliskin goruslerini belirlemek icin yapilan bir ¢calismada is
deneyiminin hazirlikli olmanin 6nemli yordayicilarindan
biri oldugu, ayrica 15 yildan fazla hizmet stresinde kisinin
kendi hazirligini iyi olarak degerlendirmesini yaklasik yedi
kat daha arttirdig bildirilmistir?® Farkli olarak diger bir
calismada, hemsirelerin afete hazirlik, afetlerde mudahale
ve afet sonrasi asamalarindaki afete hazirlik algisi ile
calisma yillarina arasinda anlamli bir farkllik olmadig
belirlenmistir® Bu ¢alismada, egitimcilerin  calisma
sureclerinde edindikleri bilgi ve tecrlbelerinin afete
hazirlik inanclarint olumlu etkiledigi sdylenebilir. Ayni
zamanda calismadaki katiimcilarinin cogunlugunun afete
hazirlik ve mudahale hakkinda temel bilgisinin olmasi
ve daha d6nce afet tatbikatlarina katilmis olmalarinin bu
konuda tesvik edici oldugu distintlmektedir.

Akademik unvani profesér olan egitimcilerin  GAHI
Olcegi toplam ve eyleme geciriciler alt boyut puan
ortalamalarinin arastirma gorevlilerine gdre daha yUksek
oldugu belirlenmistir. Benzer olarak, inal ve ark.'nin® (2019)
calismasinda, arastirma gorevlilerinin diger unvandaki
akademisyenlere gére GAHIi puanlarinin daha dusiik
oldugu bildirilmistir. Yapilan diger ¢calismalarda farkli olarak
arastirma gorevlisi olan hemsirelik egitimcilerinin temel
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Tablo 3. Genel afete hazirlik inanglarini etkileyen faktérler (n=346)

Degiskenler

n

Genel afete hazirlik

Algilanan duyarlilik alt

Algilanan ciddiyet alt

inanc Slcegi boyutu boyutu
X tSS U/KW | X*SS U/KW X tSS U/KW
P P P
Yas
35yasvealti 194 175,03%16,50 | 2,226 24,641+2,93 | -1560 16,9612 31 -0,625
36 yas ve Uzeri 152 178,92%15,71 0,027 25,15%2,92 0,119 16,67%2,64 0,532
Cinsiyet
Kadin 317 176,58+15,85 0,614 24,91+2,88 -0,635 16,93+2, 45 -2,462
Erkek 29 178,51420,36 | 0,540 | 24,41#350 | 0,526 15,82+2,40 | 0,014
Hemsirelik egitimcisi olarak calistigi siire
g_';’ ¢ 'llf 84 176,7641628 | 4281 | 2501273 17,1442,27
10 ?/lve tizeric 123 173,6 415,74 | 0,015 24,64%318 0,388 16,69%2,56 1,369
Y 139 179,47%16,30 | b<c 24,98+2,84 | 0,824 16,77+2,48 0,504
Akademik unvan
Erc())f B:Z 18 185,94%16,60 | 2,793 25,38+%2,83 2,289 17,3812,00 6,418
Dr gO“r Ovesic 40 176,57+15,07 0,026 24,6212 83 0,683 16,87%2,57 0,170
F i 104 | 177,831570 | e<a 25,00%3,07 16,60+2,50
Aé are 46 178,95%17,12 2515+ 85 16,10+2,90
8 138 | 174,02%16,23 24,6742,92 17,1742,24
Akademik alan
HSS 64 179,53%16,56 0,967 24,78+3,02 | 4,058 16,75+2,50 12,898
GCHH 40 173,07+19,75 0,455 23,97+3,54 0,773 16,42%3,23 0,075
HE 54 174,64+14,56 24,9042 45 17,05%2,40
IHH 39 178,76%14,76 25,17+2,69 16,48+2,11
CHH 65 176,29%12,67 25,29+2,65 16,90+2,32
HO/Y 15 180,80%23,24 24,73%3,49 16,66%2,25
DHS 38 175,31£16,61 25,02+3,34 18,00%1,70
PHH 31 177,6 417,57 24,74%278 16,12%2,61
Afete hazirlik ve miidahale temel bilgisi
\\f;k 264 179,46%15,43 5864 25,10+2,81 -2,333 16,75+2,51 -1,01
82 167,96%15,80 | 0,000 24,104319 0,020 17,10£2,29 0,312
Afet deneyimi yasama
Evet 105 180,27+16,11 2,693 25,47%2,59 -2,442 16,66%2,31 -1,194
Hayir 241 175,20%16,10 | 0,007 24,6013,04 | 0,015 16,91+2,52 0,232
Afetzedeye bakim verme
Evet 3] 179,54%18 94 | 0,876 24,8712 91 -0,052 16,16+2,55 -1,660
Hayir 315 176,46%15,97 | 0,387 24,8612,94 | 0,959 16,90+2,44 | 0,097
Cevrede afet plani varlig
Evet 190 |179,63%17,28 |7,795  |25]15¢291 | 6,562 16,57+2,43
Hayir ) l 179,36%1435 | 0,000 |2581:231 0,038 1718+2,67 | 2992
Bilmiyorum 145 | 1727581411 | c<a 24,4242,96 | c<a 1715¢2,46 | 0.050
Cevredeki afet planini okunmasi 3061
Evet 110 182,90+£17,15 4,745 25,78+2,50 -3,896 16,29+2,43 0 ’005
Hayir 236 173,86%15,01 | 0,000 | 24,44%3,03 | 0,000 17,0942,43 ’
Afet tatbikatina katilma
Evet 21 177,90+16,32 | 1,660 25,18+2,91 -2,507 16,89+2 42 -0,346
Hayir 135 174,93%16,03 | 0,098 24,382 91 0,012 16,75%2,52 0,729
Egitime ihtiyaci oldugunu diisiinme
Evet 304 175,54%15,56 -3,743 24,82%2,99 | -0,763 16,91+2,39 -1,258
Hayir 42 185,38+18,57 0,000 2521+2, 54 0,446 16,26%2,88 0,208

X: Aritmetik ortalama, SS: Standart sapma, t: Independent Student's t-test, U: Mann-Whitney U, F: One-way ANOVA, KW: Kruskal-Wallis; p degerinin 0,05'in
altinda oldugu durumlar istatistiksel olarak anlamli sonuglar seklinde degerlendirildi. )
HSS: Halk Sagligi Hemsireligi, CHH: Cocuk Sagligi ve Hastaliklari, HE: Hemsirelik Esaslari, IHH: I¢ Hastaliklari Hemsireligi, CHH: Cerrahi Hastaliklari Hemsireligi,
HO/Y: Hemsirelikte Ogretim/Yénetim, DHS: Dogum ve Kadin Hastaliklari Hemsireligi, PH: Psikiyatri Hemsireligi
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Tablo 3. devami

Degiskenler

Algilanan yarar alt

Algilanan engeller

Eyleme gegiriciler alt

Oz yeterlilik alt

boyutu alt boyutu boyutu boyutu
xtSS U/KW |x*SS U/KW | x*SS U/KW |x*SS U/KW
P P P P
Yas
35yas ve alti 24824336 | -0,924 | 54,80%6,21 |-2,621 |16,29£389 |-1,803 |37,49+531 |-1,429
36 yas ve Uzeri 25,10%3,61 0,355 56,78t6,48 | 0,009 |16,97£3,82 | 0,071 38,22#583 | 0,153
Cinsiyet
Kadin 24,82%3,42 | -2,281 55,64t6,29 | -0,387 |16,66%3,84 |-0,998 |37,60%545 |-2347
Erkek 2627383 |0,023 |56,00£7,59 | 0,698 |1586%4,15 0,318 40,136,115 | 0,019
Hemsirelik egitimcisi olarak calistig
siire
O-4 yil2 24.97+£3,59 55,4616,36 | 9,300 |1598+4,07 38,17t6,32
5-9yil° 24,57+335 | 3,132 5437+6,16 | 0,010 |16,28%+3,80 | 6,391 37,06%478 | 4108
10 yil ve Uzeric 25,25+3,50 | 0,209 | 56,95%6,42 | b<c 17,23%3,73 0,041 38,25%5,64 | 0,128
Akademik unvan
Prof Dra
Dog Dre 25,55%3,22 | 3,290 59,11¥6,54 | 8,961 19,053,488 | 13,752 | 39,44%4,97 | 6,282
Dr. Ogr Uyesic 24,92+3,64 | 0,510 55,92+6,70 | 0,062 |16,40+3,78 |0,008 |37,82%6,03 | 0,179
Ogr Gord 2496%3,57 56,41£6,24 16,72t385 | e<a 38,12%5,63
Aras gore 25,58+3,45 55,7616,56 17,56£3,28 38,785,777
24 65%3,40 54,57+6,19 15,91£3,98 37,04+528
Akademik alan
HSS 25,75%3,49 | 7,034 57,0%6,79 | 7,682 |17,07£420 |8,165 38,06%5,86 | 10,543
GHH 24,62+4,17 | 0,425 54,25%7,23 | 0,361 15,87+4,03 | 0,318 37,92%5,47 | 0,160
HE 24,5713 48 54,50%5,83 16,85%3,99 36,75%4,59
IHH 24944356 56,74%5,56 17,12+3,67 38,28+5,81
CHH 24,3313,09 55,125,14 16,00£3 34 38,63%4,56
HO/Y 26,00+3,28 56,33+8,57 17,53%4,10 39,53+7,87
DHS 24,76%3,30 55,57%6,52 16,0213,87 35,92+6,24
PHH 56,22%7,16 16,90+3,91 38,1945,56
Afete hazirlik ve miidahale temel bilgisi
XgL 25,1243 47 -1,896 | 56,64t6,27 | -5,121 17,07%3,65 | -3,786 |38,75%5]16 |-5404
2436%3,43 | 0,058 |52,54%582 | 0,000 | 1503415 0,000 |34,79t568 | 0,000
Afet deneyimi yasama
Evet 24,99+3,49 | -0,252 |57,00£6,59 | -2,901 |17,36%3,69 |-2,643 |38,78%t531 |-1,654
Hayir 24,92%3,47 | 0,801 55,09+6,24 | 0,004 |16,26+391 0,008 |37,39+560 | 0,098
Afetzedeye bakim verme
Evet 25,0943,02 | -0,254 |56,61%7,66 |-0,843 |16,93+4,11 -0,663 |39,87t634 |-2,232
Hayir 24,93%£352 10,799 55,58%6,27 | 0,399 |16,56+3,85 | 0,507 37,61%5,43 | 0,026
Cevrede afet plani varligi
Evetab 25,23%3,51 56,60£6,79 | 10,779 | 17,113,61 6,371 38,94+5,43 | 18,632
H?Y“f ) 24,81+318 4,104 57,00£4,73 | 0,005 |16,00%3,84 | 0,041 38,54t6,26 | 0,000
Bilmiyorum 24,58%3,48 | 0,128 54,35%575 | c<a 15,96+4,12 c<a 36,27t530 |c<a
Cevredeki afet planini okunmasi
Evet 25,22%3,69 | -1307 | 57,75%6,77 |-3,918 |17,78%3,52 -3,897 | 40,07+530 | -5,135
Hayir 24,81£336 | 0,191 54,70£5,99 | 0,000 | 16,04%3,91 0,000 |36,76%£535 |0,000
Afet tatbikatina katilma
Evet 24,84%353 | -0,797 |56,09%+6,63 | -1,380 |16,61+3,84 |-0,206 |38,27%522 |-1,907
Hayir 25,1143,39 0,425 5501599 | 0,168 |16,56%3,93 | 0,837 37,10£5,96 | 0,057
Egitime ihtiyaci oldugunu diisiinme
Evet 2481336 | -2,335 |5529%6,01 |-2,771 |16,39+3,88 |-2,718 |37,294539 |-4543
Hayir 2590£4,13 | 0,020 |58,40£8,29 | 0,006 |18,02+353 |0,007 |4157+522 |0,000

X: Aritmetik ortalama, SS: Standart sapma, t: Independent Student's t-test, U: Mann-Whitney U, F: One-way ANOVA, KW: Kruskal-Wallis; p degerinin 0,05in altinda
oldugu durumlar istatistiksel olarak anlamli sonuglar seklinde degerlendirildi. ) ) .
HSS: Halk Sagligi Hemsireligi, CHH: Cocuk Sagligi ve Hastaliklari, HE: Hemsirelik Esaslari, IHH: I¢ Hastaliklari Hemsireligi, CHH: Cerrahi Hastaliklari Hemsireligi, HO/Y:
Hemsirelikte Ogretim/Yonetim, DHS: Dogum ve Kadin Hastaliklari Hemsireligi, PH: Psikiyatri Hemsireligi
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Tablo 4. Hemsirelik egitimcilerinin afet hazirliklari ve sosyo-demografik degiskenlerinin genel afete hazirlik inanglarini
yordama diizeyi

Unstandardized Standardized %95 confidence | Collinearity

coefficients coefficients t interval for B statistics

)
B Std. Error Beta Lower | Upper Tolerance | VIF
bound | bound

(Constant) 164,911 | 1,798 91,700 | 0,000 161,374 | 168,449
Hemsirelik egitimcisi olarak |5 09 | 443 0,105 2 0036 0236 6702 0989  |10M
calistigl stre?
Afete hazirlik ve midahale
hakkinda temel bilgi 8,630 1,958 0,226 4,408 | 0,000 4779 12,480 | 0,927 1,079
durumu®
Gercek bir afet deneyimi 3321|1761 0,094 1,885 | 0,048 | -0,144 | 6786 |0,979 1,021
yasama
Bulundugunuz cevreninafet | ,ne |77, 0,184 3612 | 0,000 2919 |9898 | 0,941 1,063
planini okuma¢
Afetler konusunda egitime | (56, |5 406 0132 2617 0,009 (1615 |11394 | 0955 1,047
ihtiyag¢ oldugunu dustinme®
R=0,414; R?=0,171; Duzeltilmis R?2=0,159; F=14,04, p=0,0001; Durbin-Watson=1,96.
29 ve alti 0; 10 ve Uzeri 1 olarak kodlandi; *<4Yok O; Var 1 olarak kodlandi; ¢Evet O; Hayir 1 olarak kodlandi.

afete hazirlik ve mtdahale hakkinda daha ytksek diizeyde
temel bilgiye sahip oldugu bildirilmektedir®. Bu sonuglar,
akademik calismalarda zaman sureci icinde afetlere
hazirligina yonelik edilen bilgi, tecribe ve etkinliklerin
GAHi ile iliskili faktorler olabilecegini gdstermektedir.

Bu calismada, afete hazirlik ve midahale hakkinda temel
bilgisi olan, bulundugu cevrede bir afet plani varligini bilen
ve bu afet planini okuyan egitimcilerin GAHI élcegi toplam,
algilanan duyarlilik, algilanan engeller, eyleme gegiriciler
ve 0z yeterlilik alt boyut puan ortalamalari ve bulundugu
cevredeki afet planini okumayanlarin algilanan ciddiyet alt
puan ortalamalari daha ylksek bulundu. Ayrica regresyon
analizinde, egitimcilerin afete hazirlik ve mudahale
hakkinda temel bilgisinin olmasi ve bulundugu cevrenin
afet planini okumasinin GAHI Gizerinde énemli bir yordayici
oldugu bulundu. Yapilan calismalarda, igyeri hazirligini iyi
olarak degerlendiren katilimcilarin bireysel hazirligini da
iyi olarak degerlendirme olasiligini artirdig1%, ileri diizeyde
afete hazirlik bilgisine sahip olmanin afete hazirlik
davranislarini uyguladigi®®, afetlere mudahale, afetlere
hazirlik ve afet sonrasi asamalarinda hastane afet planini
okuyan hemsirelerin afetlere hazirlikli olma algilarinin
digerlerine gore daha yuksek oldugu?, yasanilan yerde afet
acil durum plani varligini bilen 6grencilerin?® ve okulda
acil durum/afet plani hakkinda bilgisi olan &grencilerin
GAHI dizeyinin daha yiiksek oldugu bildirilmektedir.2
Benzer olarak, Susila ve ark® (2019) calismasinda, afete
hazirlik konusunda iyi alglya sahip olma ve afete hazirlik
egitimine katilma ile afete hazirlikli olma arasinda
anlaml bir iliski oldugu bildirilmistir. Bu ¢alismada, afete
hazirlik ve mudahale hakkinda temel bilginin, bir afet
plani varliginin ve bunu okumanin afet hazirlik inancini
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artirmada eyleme gecirici oldugu gérilmektedir. Yapilan
bir calismada, kitle iletisim araglari ve saglik calisanlar
gibi motive edici faktorlerin hazirlikli olmayi (eylem
ipuclarn) arttirdigi ve eyleme gecme ipuclarinin bireylerin
oOnleyici tedbirler almasina yardimci olan hizlandirici
glcler oldugu bildirilmistir¥ Bu bulgular, afete hazirlik
ve mudahale hakkinda temel bilginin, ¢evrelerinde afet
planinin bulunmasinin ve bunun okunmasinin hazirlik
inanct icin dnemini gdstermektedir. Afete hazirlik bilgisinin
saglanmasi eyleme gecirici ve 6z yeterligi artiran, cevrede
yapilan hazirliklarin afete hazirlikta duyarliigr arttiran ayni
zamanda eyleme gegirici bir faktdr olabilecegi sdylenebilir.

Bu calismada, bir afet deneyimi olan egitimcilerin GAHi
olcegi toplam, algilanan duyarlilik, algillanan engeller,
eyleme geciriciler alt boyut puanlari daha yUksek
oldugu, ayrica regresyon analizinde, egitimcilerin gercek
bir afet deneyimi olmasinin GAHI Uzerinde énemli bir
yordayici oldugu bulundu. Benzer olarak, bir calisma
sonucuna gore herhangi bir afet deneyimine sahip olma
durumunun GAHi ile iliskili nemli faktér oldugu ve
daha 6nce herhangi bir afet yasamis olan kisilerin, hig
afet yasamamis olanlara gére daha yiiksek GAHI puanina
sahip oldugu bildirilmistir.” Baska bir calismada da énceki
afetlerde calisma deneyimi olan saglik calisanlarinin afet
yonetimi, basa ¢cikma stratejileri ve kendilerini ve ailelerini
korumanin yollari konusunda daha iyi bilgiye sahip oldugu
bildirilmistir??> Rostami-Moez ve ark./nin®' calismasinda
belirtildigi gibi afete hazirlik daha dnceki bir afet deneyimi,
yikici etkileri ve bunlarin zarar verici sonuclar ile ilgili
olabilir. Onlarin galismasinda daha 6nce yikici deprem
yasayan hanelerin, daha 6nce bu olayl yagamayanlara gore
daha hazirlikli oldugu bildirilmistir. Bunun nedeninin de



onceki yaralanmalari hatirlamanin yani sira gelecekteki
depremlerde benzer yaralanmalarin tekrarlama korkusu
olabilecegi ifade edilmistir® Bireylerin afetlere yodnelik
deneyimleri afetin sonuclarini anlamalarina, bir afete
neden olabilecek tehlike karsi farkindalik olusmasi ve
bilgilerinin artmasina, duygu ve hislerinin etkilenmesine,
afete yonelik inanglarinin, hazirliga yénelik duslincelerinin
ve 6z yeterliliklerinin gelismesine tesvik edebilir3?

Bu calismada, bir afetzedeye bakim veren hemsirelik
egitimcilerinin 6z yeterlilik alt boyut puan ortalamalari
daha yliksek bulundu. Oz yeterlilik, kisinin riskli davranisi
degistirme cabalarini etkiler ve motivasyonu azaltabilecek
engellere ragmen kisinin glvenli davranisinin devam
etmesine nedenolur3 Al-Hunaishive ark.'nin?? calismasinda
(2019) saglik calisanlarini  dogal afetlere, influenza
pandemisine ve her turli afete katilma isteklilig§inde 6z
yeterliligin 6nemli bir rol oynadigl bildirilmistir. Afete
hazirlanma becerilerindeki yUksek 06z yeterlilik, afete
hazirlik davranislarini uygulama olasiligini artirabilir??

Bu calismada, afetler konusunda egitime ihtiyaci oldugunu
diisiinmeyen hemsirelik egitimcilerinin GAHI &lcegi toplam,
algilanan yarar, algilanan engeller, eyleme gegiriciler ve 6z
yeterlilik alt boyut puan ortalamalari daha ytksek bulundu.
Ayrica regresyon analizinde de hemsirelik egitimcilerinin
afetler konusunda egitime ihtiyag oldugunu distinmemesi
GAHI tizerinde dnemli bir yordayici oldugu gériilmektedir.
Literatirdeki calisma sonugclari afet egitiminin hazirlik
icin énemli bir faktér oldugu géstermektedir. Ornegin,
Susila ve ark./nin®® calismasinda afete hazirlik egitimine
katilimin afete hazirlik ile dnemli 6lclde iliskili oldugu
gosterilmistir. Benzer olarak, inal ve ark.’nin® calismasinda
da (2019) akademik ve idari personellerin GAHI puani ile
acil durum/afet egitimi almis olmak arasinda pozitif iligki
ve daha 6nce acil durum/afet egitimi alan katiimcilarin
almayanlara gére daha yiksek GAHI puanina sahip oldugu
bildirilmistir. Baska bir calismada, triyaj egitimi almis olan
katilimcilarin kendi hazirliklarini iyi olarak degerlendirme
sanslarinin daha fazla oldugu bildirilmistir?® Diger bir
calismada, saglik inang modeli temelli egitim programina
katilanlarin depremlerin dogasi hakkinda farkindaliklarinin
arttigl, depremin etkilerine karsi kendilerini savunmasiz
gormeleriyle  algilanan  duyarliliklarinin,  depremin
ciddiyetini ve zararlarini daha fazla algilayip algilanan
ciddiyetin, depremin tehlikelerini azaltmak icin eylemlerin
yararliigi inanclari ile algilanan yararin, depreme hazirlikli
olmayi engelleyen olumsuz faktorleri belirleyebilmeleri ile
algilanan engelleri (puani azalmis), deprem tehlikeleriyle
basa c¢ikma yetenegine guvenleri ile algllanan 06z
yeterliliklerinin arttig  bildirilmistir”? Tan ve Meydan
Acimis'in? 112'de calisan saglik personellerinin GAHI 6lcegi
toplam puani etkileyen etmenleri inceledigi calismasinda
(2022) afet konulu herhangi bir kitap veya broslr

ARKAN UNER G ve ERKIN O. Afete Hazirlik inanci

okuyanlarin, mezun Ulusal Medikal Kurtarma Ekibi temel
egitimini alanlarin ve en az iki farkli egitim almis olanlarin
afet inang olcegine gbre afetlere hazir olma durumlarinin
daha yuksek oldugu bildirilmistir.

Afetlerin ortaya ¢ikardigl belirli zorluklarla basa ¢ikmak
icin afet egitimi ve 6gretimi dnemli bir unsurdur. Afet
mudahalesine odaklanan egitim ve lisanststl ¢alismalarin
yani sira tatbikatlar, egitim ve 6gretim faaliyetlerinin 6nemli
yonleridir2® Bu calismada da daha &nce bir afet tatbikatina
katilan hemsirelik egitimcilerinin katilmayanlara gore
algilanan duyarlilik alt boyut puan ortalamalarinin daha
yUksek olmasi afet tatbikatinin dnemini gostermektedir.
Benzer olarak, bir calismada Universite disinda afete hazirlik
ve mudahale Uzerine &zel kurslara katilan hemsirelik
egitimcilerinin katilmayanlara goére daha fazla bilgiye
sahip oldugu bildirilmistir”® Ayrica, Universite dgrencileri
ile yapilan bir calismada da afet ile ilgili herhangi bir
egitim alan ve herhangi bir tatbikata katilan &grencilerin
GAHI 6lcegi puanlarinin anlamli derecede yiiksek oldugu
bildirilmistir2® Bu calismada, ¢ok az sayidaki hemsirelik
egitimcisi afet konusunda egitime ihtiyacinin olmadigini
bildirmistir. Bu katilimcilarinin afete hazirlik ve midahale
hakkinda temel bilgisinin iyi duzeyde ve bu konuda daha
spesifik egitimlerde almis olabilecekleri dustintlmektedir.
Bu acidan bakildiginda GAHIi'nin yiiksek oldugu séylenebilir.
Bununla birlikte, katilimcilarin cogunun afete hazirlik ve
mudahale hakkinda temel bilgisinin olmasina ragmen
afetler hakkinda egitime ihtiya¢ duymasini belirtmesi bu
konuda daha spesifik egitimlere ihtiyaclarinin oldugunu
gostermektedir. Bir ¢alismada hemsirelerin, afetler
konusunda en c¢ok ilk yardim, ¢coklu travmaya mudahale
ve temel yasam destegi®, baska bir calismada da kriz
yonetimi, psikolojik bakim ve triyaj alanlarinda® egitime
ihtiyac duyduklarn belirtilmistir. Bu dogrultuda, ileriki
calismalarda hemsire egitimcilerin afet konusunda ihtiyag
duyduklari egitim turt ve konulari incelenebilir.

Calismanin Kisituliklari

Arastirma verilerinin online olarak toplanmasi bir sinirlilik
olusturmaktadir. Ayrica, bircok e-postanin aktif olmamasi
ve pandeminin olmasi gibi faktorler calismaya katilimi
etkilemistir. Bu nedenle arastirma sonuclari tim hemsirelik
egitimcilerine genellenemez. Arastirma, yapildigl tarih,
amacina uygun olarak kullanilan veri toplama formlari ve
katilimcilarin yanitlari ile sinirlidir.

SONUC

Hemsirelik egitimcilerinin  ¢ogunun afet konusunda
egitime ihtiyacglari oldugunu belirtmeleri nedeniyle hem
ihtiyagc duyulan konularin hem de afete hazirlanmalarina
engel olan faktorlerin  de belirlenmesine yonelik
calismalarin yapilmasi dnerilmektedir. Afet yonetiminin
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hazirlik, midahale ya da iyilestirme asamalari kapsaminda
hemsirelik liderliginde girisimsel ¢alismalar yapilarak bu
konuda egitimlerin etkinligi degerlendirilebilir. Hemsirelik
lisans/lisansUstl egitimi mufredat programlarinda afet
hemsireligi dersinin dahil edilmesi meslek Gyelerinin
afet ydnetimi slreclerine daha hazirlikli  olmalarini
saglayacagl dustnuUlmektedir. Hemsirelik okullarinda afet
hazirlik planlarinin olusturulmasi ve bunlarin calisanlar
ile paylasilmasi, afet tatbikatlari icin is birligi yapilmasi
Onerilmektedir.
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Arastirmaya gonulli  olarak katilan tim hemsirelik
egitimcilerine tesekkurlerimizi sunariz.
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ABSTRACT

Objective: Tumor necrosis factor-a antagonists (anti-TNF-a) have improved the treatment and prognosis
of patients with several rheumatologic diseases resistant to standard therapy. However, patients on anti-
TNF-a agents risk various infections, especially tuberculosis (TB). We determined the incidence of latent
TB infection (LTBI) and TB development and assess the follow-up protocol of patients using anti-TNF-a
therapy.

Methods: Children aged under 18 years prescribed an anti-TNF-a agent were included in the study.
Patients were evaluated by history, physical examination, tuberculin skin test (TST), chest X-ray, and
when required, examination of sputum/early morning gastric aspirates for acid-fast bacilli and chest
tomography. A TST 210 mm induration for patients with Bacillus Calmette-Guérin (BCC) vaccination was
defined as a positive result, whereas a TST 25 mm for those without BCG vaccination.

Results: This study included 84 (54.2%) females and 71 (45.8%) males with a median age of 12.0 years
(8.0-15.0). The most common diagnoses were oligoarticular juvenile idiopathic arthritis (JIA; n=48) and
polyarticular JIA (n=38). Eight patients with positive TST results were administered isoniazid prophylaxis.
New TB was determined in one patient with polyarticular JIA on infliximab and idiopathic uveitis on
adalimumab. The incidence of LTBI and TB development in children on anti-TNF-a was 2.5% and 0.64%,
respectively.

Conclusion: Patients on anti-TNF-a agents have a risk of TB development. TB disease is more likely to
be seen in children on inflixiam and adalimumab on etanercept. It is crucial to assess these patients for
TB by a pediatric pulmonologist or infectious disease at three monthly intervals.

Keywords: Anti-TNF alpha, infliximab, rheumatological disease, tuberculosis

oz

Amag: Timér nekrozis faktori-a antagonistleri (anti-TNF-a), standart tedaviye direngli cesitli romatolojik
hastaliklari olan hastalarin tedavisini ve prognozunu iyilestirmistir. Bununla birlikte, anti-TNF-a ajani
kullanan hastalarda basta tuberkiloz (TB) olmak Uzere ¢esitli enfeksiyonlar acisindan risk vardir.
Calismamizda, latent TB enfeksiyonu (LTBI) ve TB gelisimi insidansini belirlemeyi ve anti-TNF-a tedavisi
kullanan hastalarin takip protokolint degerlendirmeyi amagladik.

Yontem: Anti-TNF-a ajani regete edilen ve 18 yas alti cocuklar ¢alismaya dahil edildi. Hastalar 6ykdu,
fizik muayene, tiberkilin deri testi (TST), akciger grafisi ve gerektiginde aside direngli basil acisindan
balgam/sabah mide aspiratinin incelenmesi ve akciger tomografisi ile degerlendirildi. Bacillus Calmette-
Guérin (BCG) asisi olan hastalarda TST 210 mm endurasyon pozitif sonug olarak tanimlanirken, BCG asisi
olmayanlarda TST 25 mm endurasyon olarak tanimlandi.

Bulgular: Bu calismaya ortanca yasi 12,0 yil (8,0-15,0) olan, 84 (%54,2) kadin ve 71 (%45,8) erkek dahil
edildi. En sik tanilar oligoartikuler juvenil idiyopatik artrit (JIA; n=48) ve poliartikiler JIA (n=38) idi. Pozitif
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TST sonucu olan sekiz hastaya izoniazid profilaksisi uyguland. infliksimab kullanan poliartikiiler JIA ve adalimumab kullanan idiyopatik tveit olan
bir hastada yeni TB saptandi. Anti-TNF-a alan ¢ocuklarda LTBI ve TB gelisme insidansi sirasiyla %2,5 ve %0,64 idi.

Sonug: Anti-TNF-a ajani kullanan hastalarda TB gelisme riski vardir. TB hastaligi ¢ocuklarda etanercepte gére infliksimab ve adalimumab
kullananlarda goértlme olasiligi daha yuksektir. Bu hastalarin bir pediatrik gogus hastaliklari veya enfeksiyon hastaligi uzmani tarafindan t¢ aylik

araliklarla TB acisindan degerlendirilmesi cok dnemlidir.

Anahtar Kelimeler: Anti-TNF-q, infliksimab, romatolojik hastalik, tiberktloz

INTRODUCTION

Anti-tumor necrosis factor-a (anti-TNF-a) agents have
been approved for the treatment of several systemic
rheumatological diseases and have improved the prognosis
of patients resistant to standard therapy.? On the other
hand, physiologically, TNF-a participates in different stages
of defense against bacterial, viral, and mycobacterial
microorganisms, especially requiring granuloma
formations? Therefore, anti-TNF-a agents have increased
susceptibility to various infections, such as sepsis, cellulitis,
bacterial pneumonia, tuberculosis (TB), and herpes zoster.

The estimated deaths related to TB and active TB cases
were 1.5 million and 10 million people worldwide in 2020,
respectively® Latent TB infection (LTBI) occurs due to
exposure to Mycobacterium tuberculosis and progresses
to active TB at a rate of 5-10%.° LTBI is considered when
a positive TB skin test (TST) or interferon-gamma release
test (IGRA) is present without any clinical, radiological, or
microbiological evidence of active TB. TST is frequently
used for detection of LTBI. However, immunosuppressive
therapies, vaccination for TB, and the disease itself can
affect the result of TST/ Although several guidelines
suggest taking history, close contact with an individual
with TB disease, chest X-ray, and TST for LTBI screening,??
using TST and, if necessary, performing advanced research
is recommended in Turkey.° Earlier studies have shown
that patients treated with anti-TNF drugs have a 10-fold
increased risk of LTBI reactivation.®"" In addition, studies
from Turkey that compared patients treated with anti-TNF
drugs to the general population have revealed that TB
rates were between 11 and 40 times higher among those
receiving anti-TNF drugs.?™ It was shown that isoniazid
(INH) prophylaxis for LTBI notably reduced the risk of TB
development in patients treated with anti-TNF-a agents.
Therefore, LTBI screening and INH prophylaxis have been
recommended before initiating anti-TNF-a agents.?"
Considering the increased risk, we aimed to establish the
incidence of LTBI and TB development and assess the
follow-up protocol of patients who underwent biological
therapy.

METHODS

This retrospective study was conducted in a single center
between July 2020 and July 2022. Children under 18 years
of age prescribed an anti-TNF-a agent were included in the

study. Patients without regular follow-ups were excluded.
The Gazi Yasargil Training and Research Hospital Ethics
Committee approved this study (date: 21.04.2022,
approval number: 75).

The following data including age, gender, follow-up time,
primary illness, duration of primary disease, type of
anti-TNF-a agents and other immunosuppressive drugs,
duration of anti-TNF-a treatment, the presence of a Bacillus
Calmette-Guérin (BCQG) scar, contact with an individual
with possible TB disease, TST size, chest X-ray/tomography,
microbiological culture [sputum or gastric aspirate for
acid-fast bacilli (AFB)], prophylaxis administration, and the
presence of TB development were collected and evaluated.
Before anti-TNF treatment, patients were reviewed by the
history, physical examination, TST, and chest X-ray. Sputum
or gastric aspirate for AFB and chest tomography were
performed if required. During follow-up, patients were
checked by history and physical examination at 3-month
periods and chest X-ray at 6-month periods. When a
positive TST was detected, INH prophylaxis (10 mg/kg/d,
maximum 300 mg/d) was performed for nine months.
During INH prophylaxis, anti-TNF-a therapy was stopped
for one month. TST was administered with the Mantoux
method. Five tuberculin units of purified protein derivative
(0.1 mL) were injected into the forearm and interpreted
after 48-72 hours. While a TST size 25 mm was considered
a positive result in patients without BCG vaccination, a TST
size 210 mm indicated a positive result in BCG-vaccinated
patients.'©

Statistical Analysis

Data are denoted as median and interquartile range.
Categorized variables were presented as numbers and
percentages. Statistical analyzes were performed using
the statistical program package Statistical Package for the
Social Sciences (version 22.0; IBM Corp., Armonk, NY).

RESULTS

Characteristics of Study Population

In our study, there were 84 (54.2%) females and 71
(45.8%) males with a median age of 12.0 years (8.0-15.0).
The primary diseases of the patients were oligoarticular
juvenile idiopathic arthritis (JIA; n=48), polyarticular
JIA (n=38), chronic idiopathic uveitis (n=31), familial
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Mediterranean fever (n=24), and systemic JIA (n=14). The
duration of primary disease and anti-TNF-alfa treatment
was 24.0 months (20.0-36.0) and 15 months (12.0-8.0),
respectively. Etanercept (n=65; 41.9%) was the most used
anti-TNF-a agent, followed by adalimumab (n=62; 40.0%)
and infliximab (n=28; 18.1%; Table 1). Therapies used
before anti-TNF-a agents included prednisolone (n=58),
methotrexate (n=97), colchicine (n=18), azathioprine (n=12),
and sulphasalazine (n=5; Table 1).

The Evaluation of Tuberculosis

Of 155 patients, 11 did not have a BCG scar (Table 1). These
patients did not have a positive TST result or clinical and
radiological evidence supporting active TB during the
follow-up period. Contact with an individual with possible
TB disease was identified in five (3.2%) patients with
BCG scars (Table 1). However, after detailed interrogation
of their anamnesis, we revealed no close exposure to
active TB in these five patients. TST and chest X-ray were
performed on these patients. Because of the negative
results, INH prophylaxis was not applied. A positive TST
result was revealed in eight (5.2%) patients with BCG scars.
Active TB was reviewed by chest tomography and sputum/
gastric aspirate for AFB. After TB disease was excluded,
INH prophylaxis was administered (LTBI incidence: 2.5%;
Table 2). The anti-TNF-a agent was not prescribed to these
individuals for one month. Active TB did not occur in any
patient after nine months. Furthermore, the clinical signs
associated with primary disease also improved with anti-
TNF-a treatment.

Although the chest CTs of two patients were normal, new
pulmonary TB disease was diagnosed in those by ARB and

TB culture positivity in gastric aspirates (TB incidence:
0.64%). Anti-TB treatment consisting of INH, rifampicin,
pyrazinamide, ethambutol (2 mo), and INH + rifampicin
(4 mo) was started in one patient with polyarticular JIA
and chronic idiopathic uveitis (1.3%; Table 2). Patients
were reviewed for the efficacy of the treatment by
microbiologic culture at the end of the first month; no
organism was detected. After treatment, TB symptoms
were not evident in these patients. Any adverse event was
not determined during TB prophylaxis or treatment.

DISCUSSION

This study showed that the incidence of LTBI and TB
development in patients who underwent biological
therapy was 2.5% and 0.64%, respectively. In Turkey, the
rate of TB disease in children is 4.8/100000." While active
TB generally emerges as a reactivation of latent infection
in adults, developinga primary infection in children during
anti-TNF-a therapy is more common.” A study including
4,102 patients conducted in Spain with a similar incidence
of TB (25/100,000) to Turkey reported that the rate of
TB development was 0.83%."® Cagatay et al.” showed the
rate of TB development to be 0.85% in patients treated
with anti-TNF-a agents. In another study in which TST
positivity was accepted above 10 mm, the authors found
that it was 0.69%.2° Similarly, a recently published study
of 599 children on anti-TNF-a therapy determined
the rate ofto bective TB be 0.69%.2' Our results agreed
with these studies from Turkey. Surprisingly, the rate of
INH prophylaxis for LTBI was lower in this study (2.5%)
than in other studies (8.0-16.1%). An explanation for this
difference may be associated with the follow-up duration,
ranging from 3 to 5 years in these studies. As a result, a

Table 1. Demographic and clinical features of the patients

Age, year 12.0 (8.0-15.0)
Male/female ratio 0.85

Primary diseases, n (%)

Oligoarticular JIA 48 (31.0)
Polyarticular JIA 38(24.5)
Systemic JIA 14 (9.0)
Chronic idiopathic uveitis 31(20.0)

FMF 24 (15.5)

Duration of primary diseases, month

24.0 (20.0-36.0)

Anti-TNF-a agents used, n (%)

Etanercept 65 (41.9)
Adalimumab 62 (40.0)
Infliximab 28 (18.1)
Duration of anti-TNF-a treatment, month 15.0 (12.0-18.0)
The presence of BCG scar, n (%) 144 (92.9)
Tuberculosis contact, n (%) 5(3.2)

Data are given as median and interquartile range.

JIA: Juvenile idiopathic arthritis, FMF: Familial Mediterranean fever, TNF: Tumor necrosis factor, BCG: Bacillus Calmette-Guérin
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Table 2. Clinical features of the patients administered INH prophylaxis and TB therapy during anti-TNF-a treatment

longer follow-up time may result in the determination of
a higher rate of LTBI.

As a first-line approach in the present study, a detailed
history, physical examination, TST, and chest X-ray were

Treatment
P
P
P
P
P
P
P
P

Anti-TB
Anti-TB

used to evaluate patients before anti-TNF-a therapy
regarding LTBI and active TB. When suspected of TB
reactivation, chesttomography and microbiological culture

Diagnosis
LTBI
LTBI
LTBI
LTBI
LTBI
LTBI
LTBI
LTBI
B
B

were performed. We followed up with all patients at three-
month intervals. Considering the assessment protocol
for patients on anti-TNF-a therapy, it has been shown by

Chest
CT

N

N

Gastric

effective results to monitor patients for LTBI closely and
administer appropriate treatment.?® INH for nine months
or rifampicin for four months is recommended for LTBI
prophylaxis. In addition, starting anti-TNF-a agents one

aspirates

AFB/
Culture

Previous
INH

month after prophylaxis is suggested when patients
have a clinically stable rheumatologic disease. On the
contrary, prophylaxis and anti-TNF-a agent should be
started simultaneously in patients with clinically active
rheumatologic disease and followed up closely.”®

prophylaxis

Although TST and IGRA are frequently used for LTBI
screening, there is no consensus on which method is

Chest
X-ray

more valuable. According to the Canadian Tuberculosis
Committee Guidelines, an IGRA may be applied after the
initial TST is a negative result in an immunocompromised

patient within the presence of concern about LTBI.2
The American Thoracic Society and Center for Disease

BCG | TST size
(mm)
7
5
5
3
2
1
5
3
6
2

scar

Control recommend using TST and IGRA if the initial test
is a negative result and the risks of disease progression,
probably infected, and a poor outcome are existed.? On

TB
contact

The

duration
of TNFa
therapy

the other hand, the Royal College of Physicians and the
European Tuberculosis Network European Trials Group
Consensus Statement suggest using TST and IGRA for
all individuals treated with an anti-TNF-a agent!”® The

(mo)
18
18
22
24
16
18
10
18

sensitivity and reliability of TST are affected by some
conditions, such as immunosuppression, the disease itself,
or corticosteroids?' However, in vitro studies suggested
that IGRA was influenced by various immunosuppressive

TNF-a
Inf
Ada
Ada
Ada
Eta
Eta
Eta
Eta
Inf
Ada

The

drugs, including infliximab, calcineurin inhibitors, and
corticosteroids?*? In this study, we reviewed patients
using TST and chest X-ray at the beginning of the anti-

diagnosis | therapy

(y)

time of
2.0
73
6.2
35
2.0
1.5
25
1.6
32

TNF-a therapy. We could not use the IGRA test in this study
because it was unavailable in our center. Therefore, we
note that it is likely possible to have more false-negative
results by performing only TST compared with apply a TST

Primary
disease

PJIA
PJIA
PJIA
PJIA
SJIA
PJIA
O JIA
PJIA
Uveitis

FMF

X

and an IGRA test simultaneously.

Se
M
F
F
F
M
M
F
F
M
F

Most studies have suggested that the rate of TB reactivation
was higher in patients treated with adalimumab and
infliximab than in those treated with etanercept?2¢?

Age
(y)
10

7

5

7

6

2

6

Dixon et al?® conducted a study including approximately
14000 patients receiving anti-TNF-a therapy. The
authors reported a higher rate of TB in patients receiving

bacilli, CT: Computerized tomography, M: Male, F: Female, FMF: Familial Mediterranean fever, P JIA: Polyarticular juvenile idiopathic arthritis, S JIA: Systemic juvenile idiopathic arthritis, O

TNF: Tumor necrosis factor, Y: Year, Mo: Month, TB: Tuberculosis, LTBI: Latent tuberculosis infection, BCG: Bacillus Calmette-Guérin, TST: Tuberculin skin test, INH: Isoniazid, AFB: Acid-fast
JIA: Oligoarticular juvenile idiopathic arthritis, Inf: Infliximab, Ada: Adalimumab, Eta: Etanercept, N: Normal, P: Prophylaxis, Anti-TB: Anti-tuberculosis

Patient
10
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adalimumab or infliximab (144 and 136 events per 100,000
patients person-years) than in those receiving etanercept
(39 events per 100,000 patients person-year). Similarly, two
patients were diagnosed with new TB in this study. While
infliximab was prescribed to one of them, the other received
adalimumab. There are several possible explanations for
these differences among anti-TNF-a agents. Infliximab
shows more affinity to TNF receptor 1 which plays a crucial
role in the defense against TB, whereas etanercept to TNF
receptor 2.2 Another explanation might be that infliximab
and adalimumab reduce interferon production by about
65-70%.% Furthermore, it has been shown that infliximab
and adalimumab decreased the rate of TB-responsive
CD4 cells, whereas etanercept did not?® Therefore, TB
reactivation can be more common in patients receiving
adalimumab and infliximab than in those treated with
etanercept.

Study Limitations

There were several limitations. First, this study was a
retrospective study based on medical records. Therefore,
a standardized form was used to collect the data, and
only necessary information was handled. Additionally, the
same clinician collected data. Second, screening patients
on immunosuppressive therapy with TST and IGRA
simultaneously can achieve greater sensitivity. In this study,
IGRA could not be applied to our patients, so we might
have a higher rate of false negative results. Lastly, most of
our patients were treated with other immunosuppressive
drugs before LTBI screening, and it is possible that TST
results may be affected.

CONCLUSION

Children treated with anti-TNF-a agents have a risk of active
TB development. It is essential to assess patients for LTBI
and TB by detailed history, physical examination, TST, and
chest X-ray. Besides, effectively treating LTBI can decrease
the rate of active TB. Our data showed that LTBl and active
TB rates were 2.5% and 0.64%. TB disease is more likely
to be seen in those on inflixiam and adalimumab than in
those on etanercept. Close follow-up and high suspicion
may prevent the development of active TB in patients
treated with anti-TNF-a agents.
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oz
Amag: idiyopatik intrakraniyal hipertansiyon (iiH) tanisi almis hasta grubunda cesitli ndroradyolojik

gorlintileme bulgularinin  diyagnostik katkilarini ve bu hasta grubundaki klinik bulgulari
degerlendirmektir.

Yontem: Retrospektif olarak dizayn edilmis olan bu calismada dahil edilme kriterlerini karsilayan 41
hasta ve 49 kisiden olusan kontrol grubunun manyetik rezonans gértintileme (MRG)-manyetik rezonans
venografi gorintileme ve nérooftalmolojik muayene bulgulari karsilastirmali olarak degerlendirilip
tanidaki katkilari ve hastaligi 6ngérmedeki sensitivite-spesifite dizeyleri belirlendi.

Bulgular: Degerlendirilen 10 tane beyin noérogoérintileme bulgusundan Meckel magarasinda
belirginlesme, subaraknoid mesafelerde daralma, serebellar tonsillerin inferior deplasmani bulgularinda
iiH hasta grubu ve kontrol gurubu arasinda istatistiksel olarak anlamli farklilik saptanmadi. Diger 7 bulgu
ise iki grup arasinda istatistiksel olarak anlamli diizeyde farkli bulundu. Sensitivitesi en yUksek bulgu
transvers vendz sinls stenozu (%73) iken, spesifitesi en yliksek bulgular ise optik sinirin intraoktler
protrizyonu (%100) ve subaraknoid mesafelerde daralma (%100) idi.

Sonug: Nérogériintileme bugularinin yoklugu iiH tanisini dislamamasina ragmen, bulgular hastaligin
tanisinda ve diger olasi nedenlerin dislanmasinda gok énemli rol oynamaktadir. Non-spesifik basagrisi
ile klinige basvuran hastalarda MRG'de izlenen incelikli bulgulara karsi dikkatli olunmali ve hastalara
uygun goéruntileme protokoll uygulanmalidir.

Anahtar Kelimeler: idiyopatik intrakraniyal hipertansiyon, manyetik rezonans gériintiileme, manyetik
rezonans anjiyografi, papil 6dem

ABSTRACT

Objective: To evaluate the diagnostic contributions of various neuroradiological imaging findings in the
patient group diagnosed with idiopathic intracranial hypertension (IIH) and the clinical findings in this
patient group.

Methods: In this retrospectively designed study, magnetic resonance imaging-magnetic resonance
venography and neuroophthalmological examination findings of 41 patients who met the inclusion
criteria and 49 controls were evaluated comparatively and their contribution to the diagnosis and
sensitivity-specificity levels in predicting the disease were determined.
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Results: There was no statistically significant difference between IIH patient group and control group in the findings of prominence in Meckel's
cave, narrowing of the subarachnoid spaces, inferior displacement of the cerebellar tonsils, among the 10 brain neuroimaging findings evaluated.
The other 7 findings were statistically significantly different between the two groups. The finding with the highest sensitivity was transverse venous
sinus stenosis (73%), while the findings with the highest specificity were intraocular protrusion of the optic nerve (100%) and narrowing of the

subarachnoid spaces (100%).

Conclusion: Although the absence of neuroimaging findings does not exclude the diagnosis of IIH, the findings play a very important role in the
diagnosis of the disease and in excluding other possible causes. In patients who apply to the clinic with non-specific headache, attention should
be paid to the subtle findings observed in magnetic resonance imaging and an appropriate imaging protocol should be applied to the patients.

Keywords: Idiopathic intracranial hypertension, magnetic resonance imaging, magnetic resonance angiography, papilledema

GIRIS

idiyopatik intrakraniyal hipertansiyon (iiH), tanimlanabilir
nedensel faktdr yoklugunda, kafa igi basing artisi ile
karakterize kadin cinsiyet ve obezite ile kuvvetle iligkili
olan klinik durumdur. Bu taninin konulmasi icin sekonder
olarak kafa ici basing artisina neden olabilecek durumlarin
(Tablo 1) dislanmasi gerekmektedir. Tani aslinda dislama
prosedirtine dayanir. Kafa ici basing artisinin altta yatan bir
nedeni varliginda sekonder intrakranial hipertansiyondan
bahsedilir. [iH tanisi ayrintili tibbi &yki, néro-oftalmolojik
muayene, lomber ponksiyon (LP) ve noéroradyolojik
goruntlileme proseddrlerini icerir. Norogdrintilemede
yer kaplayici kitle lezyonu ve vendéz trombozun ekarte
edildigi, sekonder diger nedenlerin olmadigl durumlarda,
LP ile yuksek beyin omurilik sivisi (BOS) agilis basincinin ve
normal BOS kompozisyonunun gésterilmesi ile 1iH tanisi
konulur. Patolojik olarak degismis BOS durumu IiH tanisini
dislarken, konjestif papillanin olmamasi taniyi dislamaz.

Tablo 1. Sekonder intrakraniyal hipertansiyon nedenleri

Sekonder intrakraniyal hipertansiyon nedenleri

Endokrin hastaliklar (Addison, hipoparatiroidizm)

Uyku apnesi

ilaclar (tetrasiklin, doksisiklin vb.)

Retinoid maruziyeti, A vitamini hipervitaminozu

Hormon maruziyeti (bGylime hormonu, tiroksin,
levonorgestrel, anabolik steroidler)

Kronik kortikosteroid ¢ekilmesi

Bobrek yetmezligi

Turner sendromu

Down sendromu

Dural vendz sinls trombozu

Bilateral juguler ven trombozu veya cerrahi ligasyonu

Kalp yetmezligine bagli santral ven6z hipertansiyon

Yuksek akimli arteriyovendz malformasyon veya dural fistil

Vena kava superior sendromu

Orta kulak veya mastoid enfeksiyonu

Gecirilmis menenjit veya subaraknoid kanama

Guillain-Barré sendromu veya spinal timérler

BlyUk veya yavas blUyuyen merkezi sinir sistemi kitleleri

Genetik yatkinlik, cevresel faktérlerle kiyaslandiginda iiH
gelisiminde ¢ok klguk rol oynar, en glicli korelasyon ise
vicut kitle indeksi (VKI) iledir!? Bati tlkelerinde genel
insidans 0,9/100.000/yil olup, 15-44 yas araligindaki kadin
popllasyondaki insidans ise 3,5/100.000/yildir. insidans
20-44 yas araliginda, ideal kilolarindan %20 daha agir
olan kadinlarda 19/100.000/yil'a ¢ctkmaktadir? Cocuklarda,
cinsiyetve VKiile ilgili farkliliklar olmadan insidans 0,5/100
000 olarak gosterildi.*

Bas agrisi en sik semptom olup &zellikleri degiskenlik
gosterebilir. Okslirme, viicut pozisyonu ve efor gibi belirli
durumlarda agirlasabilir ve ayrica migren-gerilim tipi bas
agrisi ile benzerlikler gosterebilir. Bu durumlarda hastalar
yanlis tani alabilirler® ikinci en sik sikayet olan gérme ile
ilgili problemler ise uzun dénem morbiditedinin en sik
nedenidir. Olgularin %72'sinde tek ya da her iki gbzde
goérme keskinliginde azalmadan korlige varan bulgular
ortaya c¢ikabilir®’ Pulsatil tinnitus da diger sik bir semptom
olup %60 civarinda hastada gorular’

IIH revize edilmis Friedman kriterlerine gére papilléddemi
olan ve olmayan seklinde iki gruba ayrildi® Kronik bas
agrisi sikayeti olup muayenede papilddem saptanmayan
hastalar IiH acisindan yanlis teshis adayi olabilir. Onceki
yillarda nérogdrintilemede amag intrakraniyal basing
artisi ve papillddemin olasi nedenlerini dislamakti. Ancak
IH hastalarinda manyetik rezonans gériintiillemede (MRG)
bazi gorintlleme ipuglarinin yakalanabilecegi gosterildi.
Boylece IiH tanisinda gérintiilemenin roli giderek artt.
Revize edilmis Friedman kriterlerine gore papillddem veya
6. kraniyal sinir (ks) felci yoklugunda su nérogérintileme
bulgularindan (¢ tanesinin varliginda IiH tanisi 6n
gorulebilmektedir; bos sella, glob posterior duvarda
duzlesme, perioptik subaraknoid mesafede genisleme +/-
optik sinirde tortiyozite ve transvers vendz sinls stenozu.®
Bununla birlikte insidental olarak da saptanabilen bu
bulgularin klinik etkilerini yorumlamak halen zorlu olmaya
devam etmektedir.

invazif calismalar sayesinde intrakraniyal venéz basincin
IIH hastalarinda yiiksek oldugu bilinmektedir® Ancak
bunun bir sonu¢ mu yoksa kafa ici basing artisinin nedeni
mioldugu giinimuzde de halen tartisilmaktadir. Morfolojik
manyetik rezonans venografi (MRV) calismalarinda IiH
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hastalarinda blyUk oranda tek veya iki tarafli vondz sinls
darliklari gosterildi'® Paccioni grantlasyonlari faz kontrast
MRV'nin tipik tuzaklarindan biri olup stenozu taklit edebilir.
Ancak ¢ogu durumda gucli T2 hiperintens sinyalleri
temel alinarak konvansiyonel MRG sekanslari yardimiyla
tanimlanabilirler. Arada kalinan durumlarda ise kontrastli
MRV ve 3 boyutlu (3B) T1 agirlikli gértntuler, luzum halinde
de bilgisayarli tomografi venografi ile sorun ¢oztlebilir.

Bu c¢alismanin amaci daha once literatirde Onemi
belirtilmis ¢esitli ndroradyolojik MRG ve MRV gdrlntileme
bulgularinin IiH tanisi almis hasta grubundaki diagnostik
katkilarini ve bu hasta grubundaki klinik bulgulari
degerlendirmektir.

YONTEM

Calismaya dahil edilme kriterleri su sekildeydi: 60-18 yas,
radyolojik-klinik olarak IiH tanisialmis, sistemde kayitli MRG
ve MRV goérintilemesi bulunan, gorintilemeleri tanisal
kalitede olan hastalar. Dislanma kriterleri ise su sekildeydi:
>60yas, <I18yas, 6. ks felci disinda lokalize ndrolojik muyene
bulgusu varligi, MRG ile kanitlanmis intrakraniyal kitlesi
olanlar, BOS acilis basinci yUksekligi disinda ilave BOS
bulgusu anormalliginin olmasi, yiksek BOS acilis basincina
neden olabilecek ilag kullananlar, LP yapilmasini reddetmis
hastalar, cesitli nedenlerle (klostrofobi, cihaza girememeye
neden olacak kontrendikasyon varligi vb.) MRG gorintusu
elde olunamamig hastalar, MRGve MRV gdrlntuleri artefakt
nedeniyle degerlendirilemeyen hastalardir.

Retrospektif olarak dizayn edilmis olan bu ¢alismanin
onay! Kahramanmaras Sutcti imam Universitesi Yerel Etik
Kurulu'ndan alindi (karar no: 08, tarih: 07.06.2022). Final
analizde son (¢ yilda 3. basamak olan hastanemizde iiH
tanisi alan hastalardan MRG ve MRV goéruntilemeleri
bulunanlar calisildi. Toplamda IiH tanisi almis 41 hasta
calismaya dahil edilme kriterlerini karsiladi ve verileri
analiz edildi. Noroloji poliklinigine kafa ici basing
artisini distindtren semptomlarla bagvuran ve noérolojik
muayene bulgulari normal olup sistemde beyin MRG ve
MRV gorintileri bulunan 49 hasta kontrol grubu olarak
belirlendi.

Demografik, klinik ve laboratuvar bilgileri hastane
bilgi ydnetim sisteminden, radyolojik goértntuler ise
hastane goérintl saklama ve iletisim sisteminden elde
edildi. Basvuru semptomu, gérme problemleri, vicut
agirliklar kaydedildi. BOS agilis basing degerleri ve BOS
analiz bulgulan kaydedildi. Nérooftalmoloijk muayene
bulgularindan papillddem varligl, gérme alani defekti
varligi-derecesi, géreceli afferent pupilla kusurlarini tespit
etmek icin kullanilan "Sallanan isik testi"=Rélatif aferan
pupil defekti sonucu, Ishihara kartlari ile degerlendirilen
renkli gérme testi sonucu ve cift gérme bulgusu varlig
kaydedildi.
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Rutin beyin MRG, faz kontrast beyin MRV ve maksimum
intensite  projeksiyon  rekonstriksiyon  gorUntuleri
degerlendirildi. Tum gorUntiler 1.5 T Philips Ingenia
(Eindhoven, Hollanda) cihazinda elde edildi. Aksiyel ve
koronal T2A (TR: 4834, TE: 100, FOV: 220x143), sagital T1A
(TR: 634, TE: 15, FOV: 183x143) beyin MRG ve faz kontrast 3B
beyin MRV (TR: 12, TE: 7.4, FOV: 230x180 mm) goruntuleri
degerlendirildi. MRG ve MRV gorintuleri hasta ve kontrol
grubunun klinik ve tanilarina koér, Tirk néroradyoloji
sertifikasi sahibi 12 yillik deneyimli néroradyolog (N.Y.) ve
17 yil deneyimli radyolog (B.K.) tarafindan, sirasiyla verilen,
literatirde daha once &nemi belirtilen su MRG ve MRV
bulgularinin varligi acisindan degerlendirildi: 1) Transvers
vendz sinls stenozu, 2) Perioptik subaraknoid mesafede
genisleme, 3) Glob posterior duvarda duzlesme, 4) Bos
sella, 5) Meckel magarasinda belirginlesme, 6) Optik sinirde
tortiyozite, 7) Optik sinirin intraokuler protriizyonu, 8) Yarik
benzeri ventriklller, 9) Subaraknoid mesafelerde daralma,
10) Serebellar tonsillerin inferior deplasmani™™ Arada
kalinan olgularda konsensus ile sonuca varildi. Tanimlanan
bulgular ayri ayri var/yok seklinde belirlenip kaydedildi.

Vendz sinls trombozu konvansiyonel MRG ve MRV'deki
parankim-damarsal sinyal anormalliklerinin yoklugu ile
dislandi. Hipoplazik sinusler normal olarak kabul edildi.
Perioptik subaraknoid mesafede artis koronal kesitlerde
optik sinir cevresindeki BOS mesafesinin >2 mm 6l¢tlmesi
seklinde tanimlandi (Sekil 1).* Glob posterior duvarda
duzlesme optik sinir orijinindeki konveksitenin dizlesmesi
seklinde tanimlandi (Sekil 1).¢ Bos sella pituiter fossanin
>%50 BOS ile dolu olmasi ve pituiter bez kalinliginin
<2 mm olmasi seklinde tanimlandi (Sekil 1).7 Meckel
magarasinda belirginlesme aksiyel T2A seride ardisik
olarak iki kesitte Meckel magarasinin bilateral gérilmesi
ve normal popilasyona goére dolgun olarak izlenmesi
olarak tanimlandi. Optik sinirde tortiyozite optik sinirin
sagital imajlarda ‘S’ seklinde gérilmesi olarak tanimlandi.”®
Optik sinirin intraoktler protrizyonu ise konkav forma
doénusmesi seklinde tanimlandi (Sekil 2).® Yarik benzeri
ventriklller lateral ventrikil boyutlarinin  ortalama
polulasyona gbére daha dar olmasi seklinde tanimlandi””
Subaraknoid mesafelerde daralma sulkus ve sisternlerin
ortalama populasyona gore daha dar izlenmesi seklinde
tanimlandi. Serebellar tonsillerin inferior deplasmani
serebellar tonsillerin alt ucunun foramen magnumdan
asagl (McRae line) >5 mm uzanmasi olarak tanimlandi.2°

istatistiksel Analiz

Verilerin  degerlendirilmesinde degiskenlerin  normal
dagilima uygunlugu Shapiro-Wilk testiile incelendi. Normal
dagilim gosteren degiskenlerde grup karsilastirmalar
independent samples t-test ile gerceklestirildi. Kategorik
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Sekil 1. idiyopatik intrakraniyal hipertansiyon tanili 22 yasinda kadin hastaya ait aksiyel (A) ve sagital planda (B) elde
olunmus T2A sekansta bilateral glob posterior duvarda dizlesme (ince siyah oklar), bilateral perioptik subaraknoid
mesafede genisleme (ince beyaz oklar), bos sella (kalin beyaz ok) bulgulari izleniyor

Sekil 2. idiyopatik intrakraniyal hipertansiyon tanili 45 yasinda kadin hastaya ait aksiyel planda elde olunmus FLAIR
sekansta (A) bilateral optik sinirin intraokuler protrizyonu (ince beyaz oklar) ve 22 yasinda kadin hastaya ait koronal
plan maksimum intensite projeksiyon reformat yapilmis faz kontrast manyetik rezonans venografi imajinda (B) bilateral
transvers vendz sinlis stenozu (kalin beyaz oklar) bulgulari izleniyor

degiskenlerde gruplar arasindaki dagilimsal farkliliklar ki-
kare testve Fisher exact testiile incelendi. MRG bulgularinin
ITH tanisini 6ngérmedeki basarisinin degerlendirilmesinde
sensitivite ve spesifite degerlerinden vyararlanildi.
Istatistiksel anlamlilik p<0,05 olarak kabul edildi. istatistik
parametreleri ortalama, standart sapma (SS), sayi (s) ve
oran (%) ile ifade edildi. Verilerin degerlendirilmesinde IBM
Statistical Package for the Social Sciences (SPSS) versiyon
22 (IBM SPSS for Windows version 22, IBM Corparation,
Armonk, New York, United States) ve R.3.3.2 yazilimlarindan
yararlanildi.

BULGULAR

lIH tanisi almis calismaya dahil edilme kriterlerini
karsilayan 41 hastanin verileri analiz edildi. Kontrol
grubunda 49 hasta vardi. iiH grubunda 38 kadin (%92,7), 3
erkek (%7,3); kontrol grubunda 38 kadin (%77,6), 11 erkek
(%22,4) vardi. Hasta grubunda ortalama yas 34,61+12,18

yil (ortalamazSS), kontrol grubunda 37,06%12,27 yil
(ortalamazSS) olup vyas agisindan gruplar arasinda
istatistiksel anlamli farklilik yoktu (p=0,346). IiH grubunda
BOS agilis basinci ortalama 323,5 mmH,O (minimum=180
mmH,O, maksimum=620 mmH,0) olarak saptandi.
iIH grubunun basvuru semptomlari, nérooftalmolojik
muayene bulgulari ve BOS acilis basinci degerleri asagida
belirtildi (Tablo 2). iiH hasta grubunun %80,4'tinde,
kontrol grubunun %75,5'inde bas agrisi mevcuttu. Kontrol
grubunda noérooftalmolojik muayene sonucunda en
yUksek oranda pozitif saptanan bulgu papilldédem olup
%95,1 iiH hastasinda pozitifti. Bunu gérme alani defekti
izlemekteydi (%56,1). Kontrol grubunda sistemde kayitli
tek noérooftalmolijk muayene bulgusu papillddem olup
hicbir hastada papillddem mevcut degildi. iki grup
arasinda papillddem varligl agisindan istatistiksel olarak
anlamli farklilik mevcuttu (p<0,001).
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iiH hasta grubunda ve kontrol grubunda incelenen
MRGC ve MRV bulgularinin pozitiflik durumu asagida
verildi (Tablo 3). Degerlendirilen 10 tane beyin MRG ve
MRV bulgusundan Meckel magarasinda belirginlesme,
subaraknoid mesafelerde daralma, serebellar tonsillerin
inferior deplasmani bulgularinda iiH hasta grubu ve
kontrol gurubu arasinda istatistiksel olarak anlamli
farklilik saptanmadi. Diger 7 bulgu ise iki grup arasinda
istatistiksel olarak anlamli diizeyde farkli bulundu.

MRG ve MRV bulgularinin  tek basina pozitifligi
durumunda [iH grubunu kontrol grubundan ayirmada
sensitivite ve spesifite degerleri asagida verildi (Tablo 4).
En sensitif bulgu transvers vendz sints stenozu (%73) iken
spesifitesi en ylUksek bulgular ise optik sinirin intraoktler
protrizyonu (%100) ve subaraknoid mesafelerde daralma
(%100) idi.

Tablo 2. iiH hasta grubunun basvuru semptomlari,
ndrooftalmolojik muayene bulgulari ve BOS acilis basinci
Klinik 6zellikler Sayi (s) (%)
Bas agrisi

Var 33 80,4
Yok 8 19,6
Gorme alani defekti

Var 23 56,1
Yok 18 43,9
Goérme alani defekti derecesi

0 18 43,9
1 7 17,1
2 15 36,6
3 1 2,4
Gorme azligi

Var 12 293
Yok 29 70,7
RAPD

Var 1 2,4
Yok 40 97,6
Renkli gobrme

Bozuk 1 2.4
Normal 40 97,6
Cift gdérme

Var 1 2,4
Yok 40 97,6
Papillddem

Var 39 95,1
Yok 2 4,9
BOS agilis basinci mmH,O

<200 3 73
201-249 3 73
>250 35 85,4
iiH: idiyopatik intrakraniyal hipertansiyon, BOS: Beyin
omurilik sivisi, RAPD: Rélatif aferan pupil defekti
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TARTISMA

Calismamizin  sonucunda degerlendirilen 10 tane
beyin MRG ve MRV bulgusundan Meckel magarasinda
belirginlesme,  subaraknoid mesafelerde  daralma,
serebellar tonsillerin inferior deplasmani  bulgularn
disindaki diger 7 bulgu IiH hasta grubunda kontrol grubuna
gore istatistiksel olarak anlamli dizeyde pozitif bulundu.
Bu bulgularin tek basina pozitifigi durumunda iiH grubunu
kontrol gurubundan ayirmada en sensitif bulgu transvers
vendz sinus stenozu iken, spesifitesi en ylUksek bulgular
optik sinirin intraokiler protriizyonu ve subaraknoid
mesafelerde daralmaydi.

Tek ya da iki tarafli transvers vendz sinls stenozu ¢ogu
iiH hastasinda mevcuttur. Ozellikle bilateral stenozun
bu hastalik icin patognomik oldugu seklinde yayinlar
mevcut olup darlik agirlikli olarak transvers sints-sigmoid
sints bileskesinde bulunur??? Stenozun derecesi hafif
daralmadan akisin tamamen kesintisine kadar degisim
gosterebilir. Calismamizda literatiirle benzer sekilde iiH
hasta grubunda ytksek oranda (%73,2) transvers vendz
sinUs stenozu mevcuttu. Calismamizin sonucuna gére en
sensitif bulgulardan biri transvers vendz sinls stenozuydu.
Vendz sinls stenozunu saptamada 3B kontrastli MRV'nin
konvansiyonel MRV'den daha duyarli oldugu yayinlandi?
Farb ve ark/nin® kontrastli MRV ile yaptiklari calisma
sonucunda IIH hasta grubunun 22/27'sinde sinovendz
stenoz tespit ettiler. Kullandiklari skorlama sistemiyle
iiH vakalarinin %93 sensitivite ve %93 spesifite ile
tespit edilebilecegini 6ne surdller. Ancak bu skorlama
sisteminde c¢ok sik gorllen hipoplastik sinds ile siddetli
stenoz esit skorlanmisti. Bizim calismamizda hipoplastik
sinls normal olarak tanimlanmis olup sensitivite ve
spesifite degerlerinin bu c¢alismaya gbére daha dustk
bulunmus olmasinin (sirasiyla %73, %63) bu nedene bagli
olabilecegini disindUk. Stenozun LP ile basing azaltilmasi
sonrasi tersine dondigu bazi calismalarda gosterildi.?+2¢
Diger yandan darliklarin sebat ettigini gdsteren yayinlar
da mevcuttur? Transvers vendz sinls stenozunun
iiH'nin primer nedeni mi sekonder bulgusu mu (ya da
her ikisi birlikte) oldugu tartisilmaya devam ederken
stenozun intrakraniyal basing artisinin tedavisi sonrasi
reversibilitesinin  gdsterilmesi bazi hastalarda bunun
sekonder bulgu oldugunu dustndirmektedir?® Diger
yandan transvers vendz sinus stenozu stentlenmesinin iiH
tedavisinde glivenli ve efektif oldugunu bildiren calismalar
da nedensel yonini desteklemektedir??

Optik sinirin intraokller protruzyonu optik koherans
tomografideki papilldédemin MRG karsiligi olup optik
sinir kilifindaki BOS basincinin artmasi nedenli optik
sinir basinin  sismesi sonucu gérulur®® ki boyutlu
haritalama kullanilarak yapilan kantitatif MRG analiz
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calismasinda bu bulgunun IiH'daki papillédem riskinin
klinik iliskili bir gostergesi oldugu gosterildi? Rutin MRG'de
farkedilemeyebilirken kontrastli seride optik sinir basinda
fokal hiperintensite seklinde goérular. Calismamizda
rutinimizde kontrast madde kullanilmadigi icin kontrastsiz
seriler degerlendirildi. Buna ragmen iiH grubunda kontrol
grubuna gore istatistiksel anlamli diizeyde bu bulgu pozitif
bulundu (p=0,007). Kontrol grubunda hi¢ bir MRC'de bu
bulgu izlenmedi, spesifitesi en ylksek iki bulgudan biriydi.

Agid ve ark/nin® yaptigi calismada iiH hastalarinin %3,3
Unde optik sinir protriizyonu mevcutken kontrol grubunda
calismamizla benzer sekilde %0 oraninda bulundu.

Hipofiz bezi yuksekligi cinsiyete yasa ve hormonal
duruma goére degisiklik gosterir. Degerlendirmelerde bu
durumlar gbz 6ninde bulundurulmalidir. Literatlrdeki bir
calismada iiH hastalarinin %26,7'sinda bos sella varken,
kontrol grubunda bu oran %5,4 olarak saptandi® Bizim
calismamizda ise 1iH grubunda bos sella orani %56,],

Tablo 3. iiH tanisi alan hastalarin ve kontrol grubunun MRG ve MRV bulgulari

MRG ve MRV bulgusu IH Kontrol P
o Var, s (%) 30(73,2) 18 (36,7)
Transvers vendz sinus stenozu?® 0,001*
Yok, s (%) 11(26,8) 32(63,3)
o ) _ Var, s (%) 25(61,0) 11(22,4)
Perioptik subaraknoid mesafede genisleme? p<0,001*
Yok, s (%) 16 (39,0) 38(77,6)
_ ) Var, s (%) 19 (46,3) 6(12,2)
Glob posterior duvarda dlzlesme? p<0,001*
Yok, s (%) 22(53,7) 43 (87,8)
Var, s (%) 23 (56,1) 14 (28,6)
Bos sella® 0,008*
Yok, s (%) 18 (43,9) 35(71,4)
Var, s (%) 13 (31,7) 8(16,3)
Meckel magarasinda belirginlesme? 0,086
Yok, s (%) 28 (68,3) 41 (83,7)
Var, s (%) 24 (58,5) 11(22,4)
Optik sinirde tortiyozite p<0,001*
Yok, s (%) 17 (41,5) 38(77,6)
Var, s (%) 6 (14,6) 0(0,0)
Optik sinirin intraokuler protriizyonu® 0,007*
Yok, s (%) 35(85,4) 49 (100,0)
Var, s (%) 8(19,5) 2 (4,)
Yarik benzeri ventrikuller® 0,039*
Yok, s (%) 33(80,5) 47 (95,9)
_ Var, s (%) 3(73) 0(0,0)
Subaraknoid mesafelerde daralma® 0,091
Yok, s (%) 38(92,7) 49 (100,0)
Serebellar tonsillerin inferior deplasmani Yok, s (%) 41(100,0) 49 (100,0) -

aKi-kare test; PFisher's exact test; a: 0,05;* istatistik anlamUlilik.

iiH: idiyopatik intrakraniyal hipertansiyon, MRG: Manyetik rezonans gériintiileme, MRV: Manyetik rezonans venografi

Tablo 4. MRG ve MRV bulgularinin iiH hasta ile kontrol grubunu ayirmada sensitivite ve spesifite degerleri

MRG ve MRV bulgusu Sensitivite (%) Spesifite (%)
Transvers vendz sinlis stenozu 73 63
Perioptik subaraknoid mesafede genisleme 61 78
Glob posterior duvarda dlzlesme 46 88
Bos sella 56 71
Meckel magarasinda belirginlesme 32 84
Optik sinirde tortiyozite 59 78
Optik sinirin intraokUler protriizyonu 15 100
Yarik benzeri ventrikuller 20 96
Subaraknoid mesafelerde daralma 7 100
Serebellar tonsillerin inferior deplasmani - -

iiH: idiyopatik intrakraniyal hipertansiyon, MRG: Manyetik rezonans gériintiileme, MRV: Manyetik rezonans venografi
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kontrol grubunda ise %28,6 bulundu. BOS basincinin
normallesmesinden sonra, hipofiz bezi yUksekliginde
tekrar bir artis olabilir. Lietratlrdeki bir yayinda bulgunun
geri cevrilebilir oldugu, bunun hasarin kronisitesi ve sella
tursikanin baslangictaki yapisal butinlagu ile ilgili oldugu
one suruldi.??

Perioptik subaraknoid mesafede genisleme yasa bagli
degisiklik gbstermez, bu nedenle kafa ici basing artis
durumlari icin iyi bir belirtectir?® Agid ve ark® yaptiklari
calismada bu bulgu iiH grubunda %66,7, kontrol grubunda
%17,9 bulundu. Bizim calismamizda sirasiyla bu oranlar %61
ve %22 bulundu, bulgularimiz literattrle uyumludur. Ayni
calismada optik sinirde tortiyozite bulgusu IiHli grupta
%40, kontrol grubunda %8,9 olarak tespit edildi. Bu bulgu
calismamizda iiH grubunda %58, kontrol grubunda %22, 4
oraninda her iki grupta da bu ¢alismaya gére daha yUksek
oranda pozitif olarak saptandi. Bu durum bulgunun subjektif
kriterlere gbre tanimlanmasindan kaynaklaniyor olabilir.
Batur Caglayan ve ark3* yaptiklar calismada bu bulgunun
tedavi sonrasi geriledigini ancak kontrol grubuna yine de
gore yuksek kaldigini gosterdiler. Bu retrospektif calismada
liH'deki MRG bulgularinin reversibilite gdsterebilecegi
gosterilmis oldu.

Glob posterior duvarda dizlesme degerlendiriciler arasi
subjektif olabilir ve imaj oryantasyonundan etkilenebilir.
Alperin ve ark? kullandig 2B uzaklk haritasi ile bu
bulgunun kantifikasyonu saglandi. Bu calismada iiH ve
kontrol grubu arasinda bu bulgunun varligi agisindan
istatistiksel olarak anlaml farklilik tespit edildi (p=0,003).
Bizim calismamizda da benzer sekilde iki grup arasinda
anlaml farklilik saptandi (p<0,001). Ayni ¢alismada bu
bulgunun da tedavi ile gerileyebilecegi gosterildi 3

Yarik benzeri ventrikil bulgusu nadir gérilen bir bulgu
olarak belirtilmekte olup Agid ve ark® yaptiklari calismada
bu bulgunun sensitivitesini %3,3, Maralani ve ark?3® %39,5
olarak belirtti. Calismamizda bu bulgunun sensitivitesi
%20 olarak bulundu. Bulgunun spesifitesi sensitivitesine
gore yuksek olup literatlirde ve calismamizda sirasiyla
%100, %79,1 ve %96 olarak saptandi. GUnumuzde nadir
bir bulgu olarak sdylenegelen bu bulgunun da radyolojik
degerlendirmede gbz &nlnde bulunmasi gerektigini
dustinlyoruz.

Bir veya daha fazla beyin goérintileme bulgusunun
varligl 1iH olasiigini artirirken goériintiileme bulgularinin
kapsaminin klinik semptomlarin siddetiyle iligskisi henlz
bilinmemektedir. Ornegin; papildédem derecesi ile gérme
alani kaybi veya kafa ici basing artisi korelasyonu iyi
degildir3®

Norogorintileme bulgularinin kombinasyonlari calisilarak
yapilan calismalarda [iH tanisinda yiiksek sensitivite
ve spesifite degerleri literatlrle paylasildi. Mallery ve
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ark¥ bos sella, glob posteriorunda dizlesme, perioptik
subaraknoid mesafede genisleme ve transvers vendz sinis
stenozu bulgularindan 3'Unun pozitif olmasi durumunda
papillddemi olmayan hastada iiH tanisinda sensitivite
degerinin %64, spesifite degerinin %100 oldugunu
bildirdiler. Lim ve ark3® da pediatrik kohortta 3 veya daha
fazla kesitsel MRG bulgusu varliginda sensitivitenin %43,
spesifitesinin %95 oldugunu gdsterdiler.

iiH tedavisinde kanita dayali tedavi rehberi heniiz
bulunmamaktadir. Tedavi kisisel olarak semptomlarin
derecesine  gbdre  yapilmaktadir. Tedavide primer
amag¢ gormeyi korumak ve bas agrisi semptomlarini
rahatlatmaktir. Oncelikle noninvazif medikasyonlar ve
kilo azaltma tedavisi uygulanirken, hastanin durumuna
ve calisilan merkezin tecrlbesine goére invazif tedavi
ydntemleri de glindeme gelmektedir.

Calismanin Kisituliklari

Calismamiz retrospektif olarak dizayn edildi. Hastaligin
baslangici ile itk MRG gérUntileme arasindaki zaman
standardize degildi. Tum hastalarin ve kontrol grubunun
VKI bilgilerine ulasilamadi. Tedavi sonrasi MRV gériintileri
mevcut degildi bu nedenle bu baglamda karsilastirma
yapilamadi. Kontrol grubuna LP yapilmadig icin BOS
acilis basinglart bilinmemektedir. Hasta sayisinin daha
genis tutuldugu prospektif olarak dizayn edilmis detayli
norooftalmolojik muayene bulgularinin elde edildigi ve
bulgularin bu baglamda analiz-karsilagstirmalarinin yapildigi
calismalara ihtiyag vardir. Ayrica olgim tanimlarinin
olusturuldugu, normal araliklarin belirlendigi ve bunlarin
tani-tedavi monitdrizasyonunda nasil kullanilabileceginin
arastirildigl calismalar literatire 1sik tutacaktir.

SONUC

Norogoriintileme ozellikle [iH tanisinda ve diger olasi
nedenlerin dislanmasinda ¢ok 6nemli rol oynamaktadir.
ilH hastalari cogunlukla klinige non-spesifik bas agrisi ile
basvurur bu nedenle tani gézden kagabilir. Bu hastalarda
bas agrisinin sekonder nedenleri dislanmali, artmis BOS
basinci ile giden 1iH tanisi icin MRG'de izlenen incelikli
bulgulara karsi dikkatli olunmali ve hastalara uygun MRG
protokolt uygulanmalidir. MRG ve MRV bugularinin varligi
iiH tanisinda umut verici olmakla birlikte bunlarin yoklugu
taniyr dislamaz.

Etik

Etik Kurul Onayi: Retrospektif olarak dizayn edilmis
olan bu calismanin onayi Kahramanmaras Sitci imam
Universitesi Yerel Etik Kurulu’ndan alindi (karar no: 08,
tarih: 07.06.2022).

Hasta Onay:: Retrospektif calismadir.
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Gok Diisiik Dogum Agirlikli Bebeklerde intrauterin ve Postnatal
Bliylime Kisitliligi Insidansinin Fenton-13 ve Intergrowth-21

Standartlarina Goére Degerlendirilmesi

Fenton-13 vs. Intergrowth-21 Standards for the Assessment of
Intrauterine and Postnatal Growth Restriction in Very Low Birth

Weight Infants
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Atf: Ozer Bekmez B, Blylktiryaki M. Fenton-13 vs. Intergrowth-21 Standards for the Assessment of Intrauterine and Postnatal Growth

Restriction in Very Low Birth Weight Infants. Forbes J Med 2023;4(2):205-10

oz

Amag: Bu calismada amacimiz, ¢ok dustk dogum agirlikli (CDDA) bebekleri Fenton-13 veya
Intergrowth-21 blylme standartlarina gére degerlendirerek gebelik yasina gore distik dogum agirligi
(SGA) ve postnatal buytme kisitliigi (PBK) insidansini karsilastirmaktir.

Yontem: Dogum agirligi <1500 g olup klinigimizde dogmus olan bebeklerin kayitlar retrospektif
olarak incelendi. Bebeklerin dogumda ve taburculuktaki vicut agirigi (VA) ve bas cevresi Fenton-13
ve Intergrowth-21 konsorsiyumunun gelistirdigi web tabanli hesaplayicilar kullanilarak persentil ve
z-skorlari hesaplandi. SGA, dogum agirliginin 10. persentilin altinda olmasi iken taburculuk sirasinda
duzeltilmis postmenstruel yasa gére VA'nin <10 persentil olmasi PBK olarak tanimlandi. Eksitus olan,
major kromozomal/konjenital anomalisi olan ve perinatal asfiksi tanili infantlar calisma disi birakildi.
Bulgular: CDDA toplam 651 bebegin verileri analiz edildi. SCA insidansi Intergrowth-21 ile
degerlendirildiginde anlamli olarak yuksek bulundu (%9,8 ve %43, p<0,001). PBK sikligi ise her iki
buylme standardinda benzer saptandi (%60,5-60,7, p>0,05). Ancak taburculuk sirasindaki VA z-skoru/
persentili ile bas cevresi z-skoru/persentili Fenton-13 ile Intergrowth-21'e gére anlamli olarak duslk
tespit edildi.

Sonug: Calismamizda Intergrowth-21 standartlarina gére SGA insidansi anlamli olarak artmis iken, PBK
sikligr agisindan iki buylime degerlendirme standardi arasinda fark saptanmamistir. CDDA’lI bebeklerde
intrauterin ve PBK'nin dogru olarak tespiti bu hassas populasyonda kisa ve uzun vadeli olumsuz
sonuglarin riskinin de tam olarak belirlenmesini saglar.

Anahtar Kelimeler: Prematurite, blytme izlemi, Fenton-13, Intergrowth-21, postnatal biyime kisitlilig

ABSTRACT

Objective: We aimed to compare the incidence of small for gestational age (SGA) and postnatal growth
failure (PGF) of very low birth weight (VLBW) infants according to Fenton-13 and Intergrowth-21 curves.

Methods: The records of babies with a birth weight of <1500 g were reviewed retrospectively. The
percentile and z-scores for the babies’ body weight and head circumference at birth and discharge were
calculated using the web-based calculators developed by the Fenton-13 and Intergrowth-21 consortium.
While SGA was defined as birth weight below the 10" percentile, body weight of <10 percentile for
adjusted postmenstrual age at discharge was named as PGF. Infants who died, had major chromosomal/
congenital anomalies, and were diagnosed with perinatal asphyxia were excluded from the study.
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Results: Data of 651 babies with VLBW were analyzed. The incidence of SCA was found to be significantly higher according to Intergrowth-21 than
Fenton-13 (9.8% vs 4.3%, p<0.001). However, the frequency of PGF was noted as similar in those charts (60.5-60.7%, p>0.05). However, body weight
z-score/percentile and head circumference z score/percentile at discharge were significantly lower in Fenton-13 compared to Intergrowth-21 charts.
Conclusion: In our study, while the incidence of SCA was higher based on the Intergrowth-21 charts, no difference was found between the two
methods in terms of PGF. Accurate detection of intrauterine and postnatal growth restriction in VLBW infants enables the precise determination of
the risk of short- and long-term adverse outcomes in this vulnerable population.

Keywords: Prematurity, growth assessment, Fenton-13, Intergrowth-21, postnatal growth failure

GIRIS

Gestasyonel vyasa goére dogum agirligl, prematire
bebeklerin hem intrauterin yasami hakkinda fikir vermekte
hem de morbidite ve gelisimsel sonuglari édngdérmede
onemli ipucglart sunmaktadir! Yetersiz beslenme ve
suboptimal bulylmenin, preterm bebeklerde basta
norogelisimsel olmak Uzere bircok morbiditeyle iligkili
oldugu bircok arastirmaci tarafindan goésterilmistir? Bu
bebekler gerek yenidogan yogun bakim Unitesi gerekse
taburculuk sonrasi sirecte buyume kisitliligl acisindan
ciddi risk altindadir. Son dekadda prematlre bebeklerin
izlemindeki 6nemli gelismelere ragmen, optimal beslenme
ve blyUlme takibinin nasil olmasi gerektigi konusunda
kilavuzlara ihtiya¢ duyulmaktadir. Bunun da 6tesinde hangi
blyume paterninin ‘normal’ hangisinin normalin disinda
oldugu konusunda bir netlik yoktur? Keza, postnatal
biyume kisitiligi (PBK) tanimi kendi icerisinde bircok
celiski barindirmakta ve kullanimi sonyillarda giderek artan
sekilde sorgulanmaktadir? Bu tanimlamayla ilgili en 6nemli
sorunlar, boy ve bas ¢evresi blylumesini dikkate almaksizin
sadece agirlik bazli bir degerlendirme olmasi, preterm
bebegin dogum sonrasi fizyolojik kilo kaybini dikkate
almamasi ve siklikla blylme yakalamasinin gerceklesecegi
zamandan hemen 0&nce dizeltilmis 36.-40. gestasyon
haftasinda yapilmasidir? ilaveten, bu anlik tanimlama
bebegin kendi blylme potansiyelini gbz ardi ederek
abartili bir blyime sorunu varmis gibi harekete gecmeye
neden olmaktadir? Ozetle, preterm bebeklerin dnemli bir
kismi normal bUyUme slrecindeyken yanlis bir blyime
kisitliigr tanisi almaktadir. Bu durum da ihtiyacindan fazla
beslenmeye neden olup artmis metabolik hastalik riskiyle
sonuglanabilir?

GuUnUumuzde kullanilan mevcut bUylme egrileri, fetal
bUylimeye dayali kesitsel verilere dayanmaktadir. Bu
amacla en sk kullanilan Fenton-13 biylme egrileri
dogum kilosunun baz alindigi bir cizelge olup 2013 yilinda
yenilenmis ve glinimuzde hala en sik kullanilan blytme
izlem yoéntemini olusturmaktadir®> Uzunlamasina veri
icermemesi nedeniyle postnatal fizyolojik kilo kaybini
gbz 6nlnde bulundurmamasi, postnatal ve intrauterin
buylUmeyikarsilastirmasifarkliblylmeizlemydntemlerinin
arastirilmasinin en énemli nedenidir.

Cok merkezli, cok etnikli ve ¢cok uluslu olarak Uluslararasi
Fetal ve Yenidogan BlylUme Konsorsiyumu tarafindan
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yUritilen Intergrowth-21 projesi fetal ve preterm
blylmesini boylamsal olarak degerlendirmis, alt calisma
olarak gelistirilen Preterm Postnatal Takip Calismasi ile
postnatal blylme icin standart egriler olusturulmustur.®
Ote yandan asiri preterm bebeklerin azinlikta olmasi, 6n
planda orta prematire bebekleri icermesi ve Ustinlugu
ile ilgili yeterli kanit olmamasi nedeniyle pek cok merkez
tarafindan tercih edilmemektedir.

Bu calismada amacimiz ¢ok dustik dogum agirlikli (CDDA)
bebeklerin dogum ve taburculuk biyltme parametrelerini
Fenton-13 veya Intergrowth-21 biylime egrilerine gore
degerlendirerek dustk dogum agirligr (SCA) ve PBK
insidansini karsilastirmaktir.

YONTEM

Bu calismada 2013-2016 yillari arasinda hastanemizde
dogandogumagirligi <1500 gbebeklerinverileriretrospektif
olarak degerlendirildi. Calismamiz Zekai Tahir Burak Kadin
Saglig Egitim ve Arastirma Hastanesi Klinik Arastirmalar
Etik Kurulu tarafindan onaylandi (karar no: 24/2018, tarih:
29.05.2018). Eksitus olan, major kromozomal/konjenital
anomalisi olan, perinatal asfiksi tanili bebekler ve medikal
kayitlari yetersiz olan infantlar calisma disi birakildi.

Anne sutu alimi ile ilgili herhangi bir kontrendikasyonu
olmayan tim bebeklere dogum sonrasi en kisa
sirede minimal enteral beslenme baslandi ve 3-5 gin
sureyle devam edildi. Anne sUtli mevcut olmayan veya
kontrendikasyonu olan bebeklere ise formil mama
baslandi. Yine dogum sonrasi surecte umbilikal ven kateteri
takilir takilmaz bebeklerin vicut agirliklari (VA), gestasyon
haftalari ve postnatal yaslarina gére olusturulmus hazir
stok parenteral nutrisyon solUsyonlari baglandi.

Maternal (anne yasi, kronik hastalik, diabetes mellitus,
preeklampsi/eklampsi, koryoamniyonit, erken membran
ruptrd, cogul gebelik vb.) ve yenidoganin demografik
ozellikleri (gestasyonel yas, dogum haftasi, cinsiyet, dogum
sekli) dosyalardan kaydedildi. ilaveten respiratuvar distres
sendromu, tedavi gerektiren patent duktus arteriozus,
erken neonatal sepsis, kanitlanmis gec neonatal sepsis,
evre >2 intraventrikller kanama, orta-agir bronkopulmoner
displazi, invaziv mekanik ventilasyon ve hastanede kalis
stresi not edildi’® Beslenmeye baslama giinl, beslenme
intoleransi varlig, tam enteral beslenme ve dogum
agirliginiyakaladigi glin beslenme verileri olarak kaydedildi.
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Postmenstruel yas, hafta cinsinden gebelik yasina takvim
yas! ilave edilerek hesaplandi.

Dogum agirliginin gebelik haftasina gore 10. persentil
altinda olmasi yasa goére SGA olarak tanimlanirken
taburculukta VA'nin haftasina gére <10 persentil olmasi
ise PBK olarak tanimlandi. Agir PBK ise taburculuktaki
VA'nin <3 persentil olusu olarak ifade edildi. Bebeklerin VA
ve bas cevresi giinlik olarak hemsiresi tarafindan ol¢ulip
kaydedildi.

Bebeklerin dogumda ve taburculuktaki VA ve bas cevresi
Fenton-13 ve Intergrowth-21 konsorsiyumunun gelistirdigi
web tabanli hesaplayicilar kullanilarak persentil ve
z-skorlari  hesaplandi (http://www.ucalgary.ca/fenton/;
https://intergrowth21.tghn.org, sirasiyla).

istatistiksel Analiz

istatistiksel analiz, Statistical Package for the Social
Sciences (SPSS) 21. strtim (IBM SPSS Statistics, Chicago, IL,
USA) kullanilarak yapildi. Uygun kategorik degiskenlerin
karsilastirilmasi icin ki-kare veya Fisher's exact testi
kullanildi. Stirekli degiskenlerle ilgili gruplar arasindaki
farklar, Student's t-testi veya Mann-Whitney U testi ile
uygun olarak karsilastirildi. ki bagimli grup arasindaki
sayisal karsilastirmalarda Wilcoxon testi kullanildi. P
degerinin <0,05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismamizda toplam 651 bebegin verisi analiz edildi.
Hastalarin maternal, demografik ve klinik &zellikleri Tablo
I'de gosterilmistir. Kohortun ortanca gestasyon yasi 28,4
(25-29,6) hafta ve dogum agirligi 1090 (580-1450) g olarak
kaydedildi. Ortanca tam enteral beslenme giint 14 (7-56)
iken dogum agirligini yakaladigi gin ise 13 (5-28) olarak
tespit edildi. Taburculuk sirasindaki dtizeltilmis takvim yasi
ortanca 36,6 (33-42,6) idi.

Hastalarin dogumda ve taburculuktaki VA ve bag cevresi
olcimlerinin Fenton-13 ve Intergrowth-21 egrilerine goére
karsilastirmasi Tablo 2'de gosterilmistir. Dogum agirligi
z-skoru ve persentil agisindan gruplar arasinda anlaml
farklilik saptanmadi. Ancak, SGA sikligl Intergrowth-21
cizelgesinde Fenton-13'e gbre anlamli olarak yuksek
saptandi (sirasiyla %9,8 ve %4,3; p<0,001). Dogum bas
cevresi z-skoru [0,6 [(-3,8)-(3,7)] ve 0,3 [(-3,7)-(2,6)]] ve
persentili [72,5 (0-100) ve 61,5 (0,01-97)] ise Intergrowth-21
egrilerine kiyasla Fenton-13"te daha dusuktu (p<0,001).

Taburculuk VA z-skoru Fenton-13 egrilerinde daha dusik
saptanirken [-1,6 [(-5,4)-(1,1)] ve -1,5 [(-4)-(2,6)], p<0,001]
persentil acisindan anlamli farklilik yoktu [5 (0-87) ve 5,5
(0-97), p=0,03]. Taburculuk bas cevresi z-skoru [-0,7 [(-
4,4)-(2,5)] ve -0,6 [(-3,8)-(3)] ve persentili [26 (0-99) ve 28
(0,01-98,1)] Fenton-13 egrilerinde anlamli olarak disik

bulundu (p<0,001). PBK ve agir PBK sikligi acisindan ise
gruplar arasinda farklilik yoktu.

Fenton-13 ve Intergrowth-21 cizelgelerine gbére SGA
ve PBK insidanslari Tablo 3'te gosterilmistir. Otuz bir
hasta Fenton-13 egrisine gdére SCA iken, normal olarak
degerlendirilen 28 hasta daha Intergrowth-21'e gére SGA
olup toplam 59 hasta SGA olarak tespit edildi (p<0,001).
Yani Fenton-13 gizelgesi ile degerlendirildigi zaman yaklasik
her iki hastadan birinin SGA tanisi atlanmis oldu.

PBK insidansi her iki buylme cizelgesinde benzer saptandi
(%60,5 ve %60,7). Fenton-13 egrilerine gére PBK tanisi
almayan 20 hasta Intergrowth-21 cizelgesi ile PBK iken,
benzer sekilde Intergrowth-21'e gére PBK olmayan 19 hasta
Fenton-13ile degerlendirildiginde PBK tanisi aldi. SGA tanili
hastalar ¢ikarilip analiz yapildiginda da blyUume cizelgeleri

Tablo 1. Calisma grubunun demografik ve klinik 6zellikleri
Anne bzellikleri n (%)

Anne yasi* 28 (17-50)
Preeklampsi 110 (16,9)
Gestasyonel diabetes mellitus 29 (4,5)
Gebelikte kronik hastalik 20(3,1
Antenatal steroid 448 (68,8)
Yenidogan 6zellikleri

Gestasyonel yas, hafta* 28,4 (25-29,6)
Dogum agirligl, g* 1090 (580-1500)
Dogum bas cevresi, cm* 26 (20-29,9)
Erkek cinsiyet 329 (50,5)
Sezaryen dogum 540 (82,9)
Gogul gebelik 154 (23,7)
Klinik zellikler

Respiratuvar distres sendromu 404 (62,1)
invaziv mekanik ventilasyon 343(52,7)
g:::lr:(te:uktus arteriozus, medikal tedavi 267 (41)
Erken neonatal sepsis 106 (16,3)
Kanitlanmis gec neonatal sepsis 166 (25,5)
Grade IlI-1V intraventrikller hemoraji 44 (6,8)
Bronkopulmoner displazi, orta-agir 76 (1,7)
Enteral beslenme baslanma zamani, gun* | 1(1-4)
Beslenme intoleransi 240 (36,9)
Tam enteral beslenme zamani, glin* 14 (7-56)
anrél;m,ag%}:lgml yeniden kazanma 13 (5-28)
Hastanede kalis zamani, giin* 60 (25-125)
)T/z;u;g;t:b sirasindaki duzeltilmis takvim 36,6 (33-42,6)
*Ortanca (minimum-maksimum)
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arasinda PBK agisindan anlamli fark saptanmadi. Tim
maternal ve neonatal risk faktorleri ¢ikarildiktan sonra
yapilan U¢lncl analizde Fenton-13 ile PBK tespit edilen
71 hastaya ilaveten sekiz hasta Intergrowth-21 ile PBK
tanisi almis oldu (p=0,008). Agir PBK, Fenton-13 egrisi ile
Intergrowth-21'e goére daha sik olsa da gruplar arasinda
anlamli fark saptanmadi (p=0,06).

TARTISMA

Preterm bebeklerin blyime izleminde rutin pratigimizde
en sik kullanilan Fenton-13 ile son yillarda on plana
cikan Intergrowth-21 cizelgelerinin karsilastirildigi genis
retrospektif bir kohort iceren ¢alismamizda SCA insidansi
Intergrowth-21 cizelgesi ile degerlendirildiginde anlamli

olarak yuksek bulunurken PBKacisindan farklilik saptanmadi.

Tablo 2. Bilyiime parametrelerinin Fenton-13 ve Intergrowth-21 cizelgelerine gére karsilastirilmasi

Fenton-13 Intergrowth-21 p
Dogum agirlig z-skor* 0,11(-12)-(3)] 0,9 (-3,6)-(2,1] 0,03
Dogum agirligl persentil* 52 (2-99) 53,7 (0,01-97) 0,56
SGA, n (%) 31(4,8) 59 (9,1) <0,001
Dogum bas cevresi z-skor* 0,6 [(-3,8)-(3,7)] 0,31(-3,7)-(2,6)] <0,001
Dogum bas cevresi persentil* 72,5(0-100) 61,5 (0,01-97) <0,001
Taburculukta VA z-skor* -1,6 [(-5,4)-(1,1)] -1,5 [(-4)-(2,6)] <0,001
Taburculukta VA persentil* 5(0-87) 5,5 (0-97) 0,03
Taburculukta BC z-skor* -0,7 [(-4,4)-(2,5)] -0,6 1(-3,8)-(3)1 <0,001
Taburculukta BC persentil* 26 (0-99) 28(0,01-98,1) <0,001
PBK, n (%) 394 (60,5) 395(60,7) 1,00
Agir PBK, n (%) 284 (43,6) 272 (41,8) 0,06

*Ortanca (minimum-maksimum).

BC: Bas cevresi, PBK: Postnatal biytme kisitliligl, SGA: Gestasyon yasina gore dustk dogum agirligi (dogum agirligi <10 persentil), VA: Vicut agirlig

Tablo 3. Fenton-13 ve Intergrowth-21 cizelgelerine gére SGA ve PBK insidanslari

Hayir Evet p
SGA Intergrowth-21, n (%)

SGA Fenton-13, n (%)

Hayir 592 (100) 28 (47,5)

Evet 0(0) 31(52,5) <0,001
PBK Intergrowth-21, n (%)

PBK Fenton-13, n (%)

Hayir 237 (92,6) 20(5,1)

Evet 19 (7,4) 375(94,9) 1,00
PBK Intergrowth-21, n (%)

PBK Fenton-13, n (%)

Hayir 234(93,2) 20(5,9)

Evet 17 (6,8) 321(94,1) 0,74
PBK Intergrowth-21, n (%)®

PBK Fenton-13, n (%)°

Hayir 80 (100) 8(10,1)

Evet 0(0) 71(89,9) 0,008
Agir PBK Intergrowth-21, n (%)

Agir PBK Fenton-13, n (%)

Hayir 355 (93,7) 12 (4,4)

Evet 24(6,3) 260 (95,6) 0,06

2SGA olan bebekler cikarildiktan sonraki analiz. °Tum maternal ve neonatal risk faktorleri ¢ikarildiktan sonraki analiz.

PBK: Postnatal baytume kisitliligl, SGA: Gestasyon yasina gore dusitk dogum agirligi (dogum agirligi <10 persentil)
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OZER BEKMEZ B ve BUYUKTIRYAKI M. Biiyime Parametrelerinin Farkli Biyiime Egrileriyle Karsilastirilmasi

Literatlrde bu iki bUylme cgizelgesinin karsilastirildig bir
dizi calismada bizimkine benzer sekilde Intergrowth-21
ile degerlendirildiginde SGA sikligi Fenton-13'e gore
ylUksek bulunmustur?™B Tuzun ve ark!" <32 gestasyon
haftasi 248 bebegin SGA ve PBK insidansini her iki
cizelgeyle karsilastirdiklari ve tek bir PBK tanimi kullanilan
retrospektif calismada bizimkine benzer sekilde SGA
sikliginin Intergrowth-21 cizelgesiyle daha yuksek, farkli
olarak PBK'nin daha dusltk oranda oldugunu gostermistir.
llaveten, bu calismada ayni tanim kullanilmakla birlikte
PBK insidansi bizim calismamiza gére daha dusuk
saptanmisti.

Bu ¢alismadan sonra Kim ve ark.? Kore Yenidogan Agindan
<28 hafta 1356 bebegin dahil edildigi agirlik, bas cevresi
ve boy uzamasi bazli PBK hizinin her iki cizelge ile
karsilastirildigl calismada Intergrowth-21 cizelgesi ile SCA
sikliginin yiksek, PBK oraninin ise dustk oldugunu ileri
strmustdr. Bu ¢calismanin bizimkinden farki CDDA oldukga
genis bir kohort icermesi ve iki farkli PBK tanimi kullanmis
olmasidir. Ek olarak, her ne kadar uzun dénem biylime ve
nérogelisim arastirilmasa da Intergrowth-21'e gére PBK,
kisa doénem olumsuz sonuglar ile daha guclu bir iliskide
bulunmustur.”?

Ortalama gestasyon yasi 30 hafta olan 340 bebegin blylime
paterninin iki farkli blyUme cgizelgesi ile karsilastirildig
calismada Yitayew ve ark? SGA sikliginin benzer, dogum
ve taburculuk arasindaki z-skoru dususunin >1 olarak
tanimladiklari PBK'nin ise Intergrowth-21 egrileriyle daha
dusuk oranda oldugunu ortaya koymustur. Dikkat cekici
olan nokta, bu calismada Intergrowth-21'e gére saptanan
agirlik bazli buyime kisitliligi Fenton-13 egrilerine kiyasla
olumsuz nérolojik sonuglar ile daha glcli sekilde iligkili
bulunmustur?

Diger bir calisma da <32 gestasyon haftasi 603 bebegin
intrauterin bUyUme kisitiligi (IUBK) ve PBK sikligini iki
farkli bUylme standardi ile degerlendirdiklerinde yukarida
bahsedilen calismalara benzer sekilde Fenton-13 egrisinde
IUBK sikliginin dastk, PBK'nin ise yuksek oldugunu ortaya
koymuslardir™ Intergrowth-21 egrisinde 10 persentil
degerinin daha yuksek olmasinin I[UBK oraninin artmis
bulunmasi ile iliskili oldugunu belirtmisler®* Ote yandan
SGA yerine tamamen farkli bir terminoloji olan IUBK
kullaniminin uygunlugu tartismalidir.

Yukarida bahsedilen calismalardan farkli olarak Gonzalez-
Garcia ve ark!* CDDA bebeklerin IUBK ve PBK sikligin
sikliginin karsilastirdigl gdézlemsel retrospektif ¢alismada
I[UBK insidansinin her iki blylme c¢izelgesinde benzer
PBK'nin ise Intergrowth-21 egrisi ile daha nadir oldugunu
ortaya koymuslardir. Bu calismanin  digerlerinden
farki statik, dinamik ve gercek olmak Uzere g farkl
PBK tanimi kullanmis ve bunlari ayri ayri karsilastirmis

olmasidir’ laveten, arastirmacilar Intergrowth-21 ile
yapilan dinamik PBK taniminin yenidogan ddéneminde
komplikasyonlarla daha ytksek oranda iliskili oldugunu
vurgulamiglar. Bu calismanin en carpici noktalarindan
biri de farkli tanimlamalarla ve blyUme standartlariyla
PBK prevalansinin %29,3 ile 73,8 araliginda cok genis
bir yelpazede degiskenlik gdsterdigini ortaya koymus
olmalaridir™ Cok sayida Avrupa Ulkesinin dahil oldugu
bir calismada PBK'nin %13 ile 60 araliginda Ulkelere
ve farkli blylme c¢izelgelerine gbre ciddi degiskenlik
gdsterdigi tespit edilmistir® Bu durum mevcut blylme
izlem yodntemlerinin standart olmadigini bir kez daha
vurgulamakta ve farkli izlem araglarina ihtiya¢ olduguna
isaret etmektedir. Bizim ¢alismamizda ise taburculuktaki
PBK oranlari farkli blUylme cizelgeleri ile benzer ve
oldukga yuksek saptandi. SGA tanili hastalar ¢ikarildiktan
sonra her iki grupta PBK sikligi yaklasik %52 saptandi.
Bunun bir nedeni kohortun ortalama gestasyon yasi ve
dogum agirliginin disuk olmasi olabilir.

Calismanin Kisituliklari

GCalismamizin en dnemli kisitliligr retrospektif dizayn ile
yapilmis olmasidir. Diger bir nokta da blUylUmenin boy
uzamasl olmaksizin sadece dogum ve taburculukta VA ve
bas cevresiile degerlendirilmis olmasi ve aradaki donemde
blylme parametreleriileilgili veri olmamasidir.ilaveten, bu
calismada kullandigimiz PBK VA'nin <10 persentil taniminin
kullanimi bazi arastirmacilar tarafindan dnerilmemektedir.
Ote yandan, PBK ile morbiditeler arasinda iliski varligi bu
calismada degerlendirilmedi.

SONUC

Sonug olarak ¢calismamizda CDDA bebeklerin SGA ve PBK
oranlari farkli blyUime cizelgeleriile karsilastirildiginda SGA
hizinin Intergrowth-21 egrisiyle yiksek iken PBK oranlari
benzer saptandi. Uzun dénem bilylme ve olumsuz sonuglar
ile yUiksek oranda iliskili baytme kisitliligi tanimlamasi ile
ilgili calismalara ihtiyag vardir.

Etik
Etik Kurul Onayi: Calisma icin Zekai Tahir Burak Kadin
Saglig Egitim ve Arastirma Hastanesi Klinik Arastirmalar

Etik Kurulu’ndan onay alinmistir (karar no: 24/2018, tarih:
29.05.2018).

Hasta Onay:: Retrospektif calismadir.
Hakem Degerlendirmesi: Editérler kurulu disinda olan

kisiler tarafindan degerlendirilmistir.
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Cikar Catismasi: Yazarlar bu makale ileilgili olarak herhangi

bir

¢ikar catismasi bildirmemistir.

Finansal Destek: Calismamizigin higbir kurum ya da kisiden
finansal destek alinmamistir.
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ABSTRACT

Objective: The aim of this study was to examine the relationship between risky alcohol use, burnout,
and suicide in physicians.

Methods: An online questionnaire (SurveyMonkey®) including the Sociodemographic Data Form,
Maslach Burnout Inventory, Addiction Profile Index Risk Screening (APIRS), and Suicide Probability Scale
(SPS) was created.

Results: Two hundred eighty-five physicians took the survey. It was determined that 49 of the physicians
(17.2%) were high-risk alcohol users. SPS scores of residents (p=0.014), physicians without children
(p=0.019), physicians with a history of suicide attempt (p=0.034) and psychiatric treatment (p=0.001)
were found to be significantly higher. Suicide probability scores were weakly correlated with APIRS-
alcohol scores (rho: 0.138, p=0.02) and highly correlated with burnout scores (r=0.718, p=0.001).
Conclusion: Structural and organizational measures should be taken to decrease burnout in physicians,
and preventive public health services should be increased to reduce alcohol use in physicians.

Keywords: Suicide, burnout, risky alcohol use

oz

Amag: Bu calismanin amaci hekimlerde riskli alkol kullanimi, tiikenmislik ve intihar arasindaki iliskiyi
incelemektir.

Yéntem: Sosyodemografik Veri Formu, Maslach Tiikenmislik Envanteri, Bagimlilik Profili indeksi Risk
Taramasi (APIRS) ve intihar Olasiligi Olcegi (I00) iceren cevrimici anket (SurveyMonkey®) olusturuldu.
Bulgular: Ankete 285 hekim katildi. Hekimlerin 49'unun (%17,2) yuksek riskli alkol kullanicisi oldugu
belirlendi. Asistan hekimlerin (p=0,014), cocugu olmayan (p=0,019) hekimlerin, intihar girisimi éykusu
(p=0,034) ve psikiyatrik tedavi dykiisii (p=0,001) olan hekimlerin IO puanlari istatistiksel olarak anlamli
derecede yiiksek saptandi. intihar olasiligl puanlari, APIRS-alkol puanlari ile zayif (rho: 0,138, p=0,02),
tukenmislik puanlari ile yiksek diizeyde korele saptandi (r=0,718, p=0,001).

Sonug: Hekimlerde tukenmisligi azaltacak yapisal ve 6rgutsel énlemler alinmali, hekimlerde alkol
kullanimini azaltacak koruyucu halk sagligi hizmetleri artirilmalidir.

Anahtar Kelimeler: intihar, titkenmislik, riskli alkol kullanimi
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INTRODUCTION

Physicians have lower general and most cause-specific
death rates than the general population.! However, suicide-
related deaths are higher? It has been reported that more
than one physician dies by suicide per day in the USA 2 One
of the most significant factors contributing to the increased
risk of suicide in physicians is access to lethal instruments
and the expertize necessary to use them successfully.*
Other factors that increase suicide rates in physicians
have been attributed to low help-seeking behavior due
to concerns about stigmatization and privacy and some
specialties that may cause higher distress.?

Burnout is a growing health problem that affects physicians
globally.®” Although it was described more than 30 years
ago, it started to be classified in diagnostic systems in
2019 with the World Health Organization’s International
Disease Classification-11.8 This phenomenon is described
as primarily a social or organizational problem involving
emotional exhaustion (EE), depersonalization (D), and
decreased personal accomplishment (PA).¢

Burnoutandeachsubdimension(EE,D, lowlevelsof PA)were
shown to be associated with risky alcohol consumption.? In
high-income countries, 5% to 20% of physicians consume
alcohol problematically.® In a previous study, risky alcohol
use was reported to be 6.5% among physicians in Turkey."
However, there are no recent studies on the frequency of
problematic alcohol use among physicians in our country.
Alcohol misuse is observed in up to 40% of people who die
by suicide in the general population, and risky alcohol use
has a critical mediating role in suicidal behavior.”?

Considering this background, this study examines the
mediating role of burnout and risky alcohol use for suicide
among physicians.

METHODS

A survey including the Sociodemographic Data Form in
addition to Maslach Burnout Inventory (MBI), Addiction
Profile Index Risk Screening (APIRS)-alcohol, and Suicide
Probability Scale (SPS) was created using an online survey
collection tool (SurveyMonkey®). The link was sent to the
medical doctors via WhatsApp®. No name was written
on the questionnaire, and response rates could not be
quantifiable.

Data Collection Tools

Sociodemographic Data Form: This form is created by the
authors and includes 18 questions about demographic
data (age, sex, marriage status, having a child, having faith),
occupational characteristics (department, academic status,
institution, year of practice, average working hours), and
psychiatric history (previous suicide attempts, suicides in
family, psychiatric diagnoses, alcohol use) of the physicians.
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SPS: This scale was developed by Cull and Gill.® A Turkish
version was prepared with validity and reliability studies
have been done™ The scale has been slightly modified
by Batiglin and $ahin® The sum of all scores gives the
overall suicidal probability score. According to the rating
scale from 1 to 4, the total score taken from the scale is
between 36 and 144. High scores on the scale indicate high
probability of suicide.

MBI: This Inventory was designed by Maslach et
al'® Inventory approaches burnout through three
subdimensions: emotional burnout, D, and PA. A high score
in emotional burnout and D dimensions and a low score in
PA dimensions indicate burnout. A Turkish validity study
of the MBI has been performed.” The original Inventory is
a 7-point Likert scale. However, it was observed that the
answer options composed of seven steps needed to be
revised for Turkish culture. Thus, the answer options were
arranged in five steps.

APIRS-alcohol: This scale was developed by Ogel et al’® As
a risk screening questionnaire for determining the level of
alcohol use. Cronbach'’s alpha coefficient of the scale was
0.88. The scale consists of six items for the risk assessment
of alcohol use. If the total score obtained from the APIRS-
alcohol scale is three or above, the individual is considered
a “high risk”. The test reliability value for this study was 0.85.

Statistical Analysis

Survey results were analyzed with IBM Statistical Package
for the Social Sciences 20.0 Statistics (IBM Corporation,
New York, USA) package program. Categorical data are
indicated by number (n) and percentage (%). The numerical
data are shown with arithmetic meantstandard deviation.
For parametric variables, comparisons were made with
independent samples t-test and one-way ANOVA.
Their nonparametric equivalents, Mann-Whitney U and
Kruskal-Wallis test with posthoc analysis were used where
applicable. The Wilcoxon test was used to compare two
dependent variables. The relationship between the two
groups was examined with Spearman’s correlation analysis.
P<0.05 value was considered statistically significant.

RESULTS

Demographic and Occupational Characteristics

Two hundred eighty-five physicians took the survey.
The mean age of physicians (155 female, 130 male) was
455717 .84 years. Out of a total, 230 (80.7%) were married,
29 (10.2%) were not married, 22 (7.7%) were divorced, and
4 (1.4%) were widowed. Most participants (n=229, 80.4%)
stated that they have children.

The mean year of the practice of all participants was
18.35%8.27 years. The majority of physicians were working in
internal medicine (77.5%; n=221), 50 (17.5%) were working in
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surgical medicine, and 14 (4.9%) were working in preclinical
sciences. Of the physicians, 166 (58.2%) were specialists, 43
(15.1%) were general practitioners, 29 (10.2%) were associate
professors, 19 (6.7%) were research assistants, 15 (5.3%) were
assistant professors, and 13 (4.6%) were professors.

Eighty six (30.2%) physicians had past or current psychiatric
treatment histories, and 10 (3.5%) had attempted suicide.
In their family, 9 (3.2%) of the physicians had at least one
relative (three mothers, five siblings, and one more than
one relative) who had died by suicide. Two hundred-eleven
(74.0%) of the physicians stated that they consumed
alcohol at least once. Among users, the mean age of first
alcohol use was 19.76+4 34 years. Two hundred-twenty four
physicians (78.6%) answered yes and 61 physicians (21.4%)
answered no to the question “Do you have faith?”.

The mean value of the SPS scores of all participants was
67.39£13.87. The mean value of the MBI total score of all
participants was 56.56+15.32. According to the APIRS
scores, high-risk alcohol use was detected in 49 (17.2%)
of the physicians. SPS, MBI and APIRS scores are given
in Table 1.

Among the sociodemographic and clinical variables, having
no children (p=0.019), being a research assistant (p=0.014),
having a history of psychiatric treatment (p=0.001), and
past suicide attempt (p=0.034) variables had statistically
significantly higher levels of SPS scores. Age, gender, the
year of medical practice, and the mean age of the first
alcohol use were not correlated with SPS total scores.
Characteristics of the participants and their comparison
according to SPS scores are given in Table 2.

According to the BAPI-alcohol scores, among the 211
physicians who stated that they had used alcohol at least
once in their life, 49 (17.2%) were found to be at high risk for
alcohol dependency. There was no statistically significant
difference between high- and low-risk alcohol users
regarding SPS scores or Maslach burnout scale scores and
its subscales (Table 3).

Correlation analyses revealed that SPS scores were
strongly correlated with MBI total scores (r=0.718, p=0.001)
and moderately correlated with EE (r=0.653, p=0.001), D

(r=0.552, p=0.001) and personal achievement subscales
(r=-0.551, p=0.001). SPS total scores were weakly correlated
with APIRS-alcohol scores (rho: 0.138, p=0.02). The results
of all correlation analyzes are given in Table 4.

MBI total and subscale scores were compared according
to medical specialty, occupation degree, and daily work
hours. There was no difference between internal medicine,
surgical medicine, and preclinical sciences in terms of
MBI total and subscale scores. According to multiple
comparisons of occupation degree and post hoc analysis,
research assistants were found to have significantly
higher MBI total scores (p=0.016). MBI total, personal
achievement, and D scores were not significantly different
according to daily work hours (>8 hours vs. <8 hours) but
the MBI EE subscale score of participants with more than 8
daily work hours (29.16+8.39) were significantly higher than
<8 daily work hours (26.78%8.40) (p=0.024).

DISCUSSION

This is the first study investigating the relationship between
suicidality, burnout, and risky alcohol use among physicians
in Turkey. We found that being a research assistant, having
a past/current psychiatric disorder, having a past suicide
attempt, and not having children increased suicide risk.
We did not find any difference between high- and low-risk
alcohol users in terms of suicide probability and burnout
levels. However, suicide probability scores were weakly
correlated with APIRS-Alcohol scores and highly correlated
with burnout scores.

Previous studies investigating the relationship between
suicidality and demographic factors have revealed
that female physicians have a higher suicide rate than
women in the general population!” Although we found
no relationship between suicide probability and gender,
these results must be analyzed carefully because the rates
of suicide are 2-3 times higher in males.”? This narrowed gap
between genders among physicians could be explained by
higher work-home conflict, burnout, and enhanced risky
alcohol use in female physicians®. Work-home conflict is
defined as a form of inter-role conflict in which the role
pressures from work and family are mutually incompatible

Table 1. SPS, APIRS-alcohol, MBI and MBI subscale scores
MeaniSD Min-max
SPS 67.39£13.87 45-122
MBI 67.39£13.87 36-98
Emotional burnout 28.33+8.45 11-45
Depersonalization 1.74x4 .47 5-25
Personal achievement 31.51£5.46 12-40
APIRS-alcohol 1.16£1.96 0-9
SPS: Suicide Probability Scale, MBI: Maslach Burnout Inventory, APIRS: Addiction Profile Index, Min-max: Minimum-maximum, SD: Standard deviation
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Table 2. SPS scores according to characteristics of the participants

n (%) SPS (meantSD) Statistical values <)
Age 285 (100%) 4557+7 84
Gender
Male 130 (45.6%) 66.93£13.19 0.510* 0.611
Female 155 (54.4%) 67.78+14.45
Marital status
Not married 29 (10.2%) 73.24+20.52 3.8938 0.273
Divorced 22 (7.7%) 69.27+11.80
Widowed 4 (1.4%) 63.75%16.19
Married 230 (80.7%) 66.54%12.85
Children
Yes 229 (80.4%) 66.85%12.90 -1.332F 0.019
No 56 (19.6%) 69.60%17.23
Living alone
Yes 38 (13.3%) 71.07£15.42 17641 0.079
No 247 (86.7%) 66.83t13.56
Medical specialty
Internal medicine 221(77.5%) 67.09+13.73 -0.664* 0.516
Surgical medicine 50 (17.5%) 69.30%14.73
Preclinical sciences 14 (4.9%) 65.42%13.18
Degree
Practitioner MD 43 (15.1%) 67.09+14.70 14,196 0.014
Research Assistant MD 19 (6.7%) 78.31£14.23
Specialist MD 166 (58.2%) 66.88%13.43
Assist. Prof. Dr. 15 (5.3%) 67.20%16.51
Assoc. Prof. Dr. 29 (10.2%) 64.20%9.81
Prof. Dr. 13 (4.6%) 67.89113.87
Year of practice 285 (100%) 18.35£8.27
Daily work hour
>8 hours 186 (65.9%) 68.11£13.89 -1.196" 0.233
<8 hours 89 (34.1%) 66.05+13.80
History of psychiatric treatment
Yes 86 (30.2%) 72.94%14.40 45901 0.001
No 199 (69.8%) 65.00%12.95
Past suicide attempt
Yes 10 (3.5%) 79.70+£20.55 832.5 0.034
No 275 (96.5%) 66.94%13 .41
Do you have faith?
Yes 224 (78.6%) 66.71£13.91 -1.584f 0114
No 61(21.4%) 69.88+%13.55

fIndependent samples t-test, *One-way ANOVA, SKruskal-Wallis test, 'Mann-Whitney U test
SPS: Suicide Probability Scale, Min-max: Minimum-maximum, SD: Standard deviation
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Table 3. Comparison of SPS, MBI and MBI subscale scores according to APIRS-alcohol levels
APIRS-high risk MeaniSD t value p

SPS Yes 69.85+14.86 -1.726 0.086
No 66.25%12.01

MBI total Yes 59.27£14.99 -1.582 0.115
No 55.55+14.10

MBI emotional exhaustion Yes 29.66£8.55 -1.500 0.135
No 27.73%7.61

MBI depersonalization Yes 12.60+4.47 -1.427 0.155
No 11.55%4 .45

MBI personal achievement Yes 31.00+5.55 0.852 0.395
No 31.74%523

SPS: Suicide Probability Scale, MBI: Maslach Burnout Inventory, APIRS: Addiction Profile Index, SD: Standard deviation

Table 4. Correlations between SPS total scores, MBI total and subscales and BAPI levels

1 2 3 4 5

1) SPS total -

2) MBI total 0.718 (0.001)* -

3) MBI emotional Burnout 0.653 (0.001)* 0.908 (0.001)* -

4) MBI depersonalization 0.552 (0.001)* 0.794(0.001)* 0.630 (0.001* -

5) MBI personal achievement | -0.551(0.001)* -0.750 (0.001)* -0.484 (0.001)* -0.433 (0.001)* |-

6) APIRS-alcohol 0.138 (0.02)f 0.136 (0.02)t 0.141 (0.017)t 0.192 (0.001)* -0.034 (0.572)*

*Pearson correlation, fSpearman’s correlation.

SPS: Suicide Probability Scale, MBI: Maslach Burnout Inventory, BAPI: Addiction Profile Index, APIRS: Addiction Profile Index

in some respect, which is significantly linked to burnout
and EE in physicians2%22 Previous studies have revealed
that female physicians experience more burnout than male
physicians.2® Furthermore, a previous study from Turkey
during the Coronavirus disease-2019 pandemic found
higher burnout levels in female physicians, and the authors
suggested that increased work-home conflict during the
Pandemic among female physicians may explain their
results.®

We found higher suicidality risk among residents compared
with more experienced physicians, consistent with
previous studies that showed higher depressive symptoms
and suicidal ideation among them.?*? It was suggested
that examination stress, financial difficulties, and insecurity
about their job could explain the higher suicide risk among
physicians in training!® Further small single studies from
low- and middle-income countries have shown that
residents have higher anxiety, depression, and burnout
levels that may increase suicidality262® As expected, we
found higher suicide probability in physicians with past or
current psychiatric treatment and past suicide attempts.
Mood disorders and alcohol-substance use disorders are
the most risky conditions for suicide.”? However, psychiatric
conditions other than alcohol use and burnout were not

examined in this study. Besides risk factors, good family
ties, faith and not living alone are protective factors for
suicide.??3° We found that having children reduced the risk
of suicide, but we did not find any link between suicide risk
and living alone or having faith. These results may be due
to the small sample size.

As discussed above, mood disorders and alcohol/
substance abuse are the most prevalent diagnoses in those
who completed suicide. However, suicide is not inevitable
in these disorders. Disorder-specific issues are also
important. Impulsivity is critical in the relationship between
substance/alcohol use and suicidal behavior3' We did not
find any significant difference between high- and low-risk
alcohol users regarding suicide risk. However, consistent
with previous studies, we found that alcohol consumption
severity and suicide probability are correlated.

Debate on the relationship between burnout and
depression continues. Despite the symptomatic and
epidemiological overlap, workplace issues are the
primary cause of burnout, whereas depression has no
particular cause. Workplace risk factors include excessive
or conflicting job demands, long working hours and
interpersonal conflicts***® We found higher EE scores
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among physicians who worked more than 8 h. Consistent
with our findings, previous studies have revealed that
physicians who work more than 8 h and examine more
than 40 patients per day have higher EE and DP scores.
According to data from cross-sectional research, the risk
of burnout increases by 3% for every extra hour worked
per week3* We found higher burnout levels in resident
physicians consistent with previous studies that suggest
higher intense work demands, limited control, and work-
home interference in resident physicians® Previous
studies have shown that burnout increases depression
rates, and both these conditions can increase suicide risk.3®
We found that burnout levels are strongly correlated with
suicide probability scores. Our findings are consistent with
previous studies that show burnout is an independent risk
factor for suicide among physicians®’

Study Limitations

First, our results cannot be generalized because the
sample was not representative of the Turkish physician
population. Second, we conducted a cross-sectional study.
Consequently, our findings do not support the cause-effect
relationship. Longitudinal follow-up research is required.

CONCLUSION

The increase in physician suicides and burnout levels in
our country has recently attracted attention. The high-
risk alcohol use rates found in our study are also striking.
Our findings revealed that burnout levels and alcohol use
severity increase suicide risk. These findings indicate that
structural and organizational measures should be taken
to decrease burnout levels and preventive public health
services should be increased to reduce alcohol use to
reduce suicide risk in physicians.
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ABSTRACT

Obijective: The objective of this study was to investigate the association between 25-hydroxy vitamin D
[25 (OH)DI levels and early- and late-onset sepsis in very low birth weight (VLBW) infants.

Methods: This study was conducted between November 2016 and November 2017. VLBW of infants
below the 32" gestational week were included in the study. Serum 25 (OH)D levels were measured on
the 1t day and after one week. The infants’ demographic data such as gender and gestational week,
birth weight, maternal age, presence of early and late sepsis, mechanical ventilation duration, length of
hospital stay, and mortality rate were recorded.

Results: Sixty-six newborns followed up in the neonatal intensive care unit of our hospital were enrolled
in this study. The median value of 25 (OH)D level on the 15t day was 18.2 (5.2-28.0) ng/mL and the median
value of 25 (OH)D after the first week was 15.5 (7.5-37.8) ng/mL. A significant correlation was found
between low sepsis and 25 (OH)D levels (<20 ng/mL) measured on the first day (r=-0.557, p=0.003).
Conclusion: There was a significant association between early sepsis and low 25 (OH)D levels measured
on the first day. In addition, significant correlations were found between vitamin D deficiency and duration
of hospitalization. However, more studies are needed to reach a definite conclusion on this issue.

Keywords: Vitamin D, 25 (OH)D, neonatal sepsis, very low birth weight

0z

Amag: Bu calismada ¢ok dustk dogum agirlikli (CDDA) bebeklerde 25-hidroksi D vitamini [25 (OH)D]
dlzeyleri ile erken ve gec baslangicli sepsis arasindaki iliskiyi irdelemeyi amacladik.

Yontem: Bu calisma Kasim 2016 ile Kasim 2017 tarihleri arasinda yapilmistir. Otuz ikinci gebelik
haftasinin altinda CDDA bebekler calismaya dahil edildi. Serum 25 (OH)D duzeyleri 1. gtin ve 1. haftadan
sonra olculdl. Infantlarin cinsiyet ve gebelik haftasi gibi demografik verileri, dogum agirligl, anne yasi,
erken sepsis ve geg sepsis varligl, mekanik ventilasyon slresi, hastanede kalis stiresi ve mortalite oranlari
kaydedildi.

Bulgular: Hastanemiz yenidogan yogun bakim Unitesinde izlenen 66 yenidogan calismaya dahil edildi.
25 (OH)D seviyesinin 1. giin ortanca degeri 18,2 (5,2-28,0) ng/mL ve 1. haftadan sonra 25 (OH)D ortanca
degeri 15,5 (7,5-37,8) ng/mL idi. Birinci giin dlcilen distk 25 (OH)D duzeyleri (<20 ng/mlL) ile sepsis
arasinda istatistiksel olarak anlamli korelasyon vardi (r=-0,557, p=0,003).

Sonug: ilk giin élcilen diistik 25 (OH)D seviyeleri ile erken sepsis arasinda anlamli bir korelasyon vardi.
Ayrica D vitamini eksikligi ile hastanede kalis sUresi arasinda anlamli korelasyonlar bulundu. Ancak bu
konuda kesin bir sonuca varmak icin daha fazla calisma yapilmasina ihtiyag vardir.
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INTRODUCTION

Classically, vitamin D regulates calcium and is involved
in phosphate metabolism. Vitamin D plays a critical
role in maintaining a healthy mineralized skeleton and
immunomodulatory hormone.'2 Studies have shown that
vitamin D has significant biologic activities on the adaptive
and innate systems by inducing antimicrobial peptides in
macrophages, neutrophils and epithelial cells?* Vitamin
D plays an immunomodulatory role in pediatric age
groups and newborns and deficiency of this vitamin has
been associated with asthma and respiratory infections?
Nguyen et al.® reported that vitamin D has a crucial role
in the interactions between alveolar epithelial cells and
mesenchymal cells, and it is involved in the maturation
processofthefetallungs.Vitamin D receptorsare expressed
by type 2 alveolar cells that take place in the secretion and
synthesis and surfactants in response to vitamin D. As a
new field of study, researchers have focused on the role
of vitamin D in pulmonary maturation and development
and postnatal respiratory diseases. The levels of vitamin D
in the fetus and neonates reflect those of the mother. Very
low birth weight (VLBW) infants born less than 1500 g are
deprived of nutrients that are absorbed by the fetus during
the last trimester. Low levels of vitamin D are common in
women during pregnancy, and the levels tend to be even
lower in the cord blood.

Vitamin D deficiency has been associated with an increase
in the risk of initiation and development of viral and
bacterial infections and development of viral and bacterial
infections?

Neonatal sepsis is an important cause of morbidity and
mortality in infants and is characterized by signs and
symptoms of infection with or without bacteremia in
the first month of life’ The clinical manifestations of
neonatal sepsis range in a wide spectrum from simple
subclinical infection to severe focal or systemic disease.
Neonatal sepsis is especially evident in premature or
low birth weight infants and prolonged hospitalization
and requirement of invasive procedures put them at an
increased risk for nosocomial infections® Lower levels
of neonatal 25-hydroxy vitamin D [25 (OH)D] have been
correlated with early-onset neonatal sepsis, late onset
sepsis, and increased risk of lower respiratory infections in
newborn.’2 The objective of this study was to investigate
the association between 25 (OH)D levels and early-onset
and late-onset sepsis in VLBW infants.

METHODS

This study was performed between November 2016 and
November 2017 as a prospective cross-sectional trial and
was conducted in VLBW infants below the 324 gestational

HAKYEMEZ TOPTAN H et al. Vitamin D and Neonatal Sepsis

week. Infants with congenital anomalies and a history of
maternal immunosuppressant therapy in the antenatal
period and infants receiving vitamin D before enrollment
were excluded from the study. Serum 25 (OH)D levels were
measured on the 1t day and after one week. Oral vitamin
D 400 U was administered to infants receiving enteral
nutrition and 4 cc/kg/day (Vipalipid N infant) in infants
receiving parenteral nutrition. A vitamin D level <20 ng/
mL is considered low in premature infants.>' Therefore,
the infants were divided into two groups as those with a
level of vitamin D <20 ng/mL (group 1) and those with a
vitamin D level 220 ng/mL (group 2) both at the time of
admission and after the first week.

Infants’ demographic and anthropometric data such as
gender and gestational week, birth weight, maternal age,
mode of delivery, duration of mechanical ventilation,
duration of hospitalization, mortality status, presence
of eclampsia, antenatal steroids wuse, pneumonia,
oligohydramnios, 1t and 5™ minute Apgar scores were
recorded, and early- and late-onset sepsis status was
recorded as well. Sepsis seen within the first week of life
is considered as early sepsis, and sepsis seen after the first
week is considered late sepsis.

All infants included in the study needed early surfactant
administration. Briefly, ventilation was performed with
PSV TG in accordance with the protocol of our unit and
the patients were extubated.

All included infants were assessed by echocardiography
for the presence of patent ductus arteriosus (PDA) on the
third day of life. When hemodynamically significant PDA
was diagnosed, a medical closure protocol (PO ibuprofen
for three days) was applied in accordance with our unit
protocol.

Whether there is a correlation between 25 (OH)D levels
measured on the first day and end of the first week and
early and late-onset sepsis was investigated. Respiratory
disorders, surfactant requirement, length of hospital
stay, and mortality were recorded. At the same time
the correlation between 25 (OH)D levels measured on
the first day and end of the first week and surfactant
requirement was also recorded. Therefore, the blood
samples of the infants included were collected on the
first day of admission to the neonatal intensive care unit
(NICU) and after one week. Plasma samples of neonatal
samples were separated and stored at -80°C. 25 (OH)D
levels were determined utilizing the Shimadzu LC-20AT
model high-performance liquid chromatography system.

Ethics Approval

The study was approved by the Ethics Committee of
Zeynep Kamil Maternity and Children’s Disease Health
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Training and Research Hospital (decision no: 159, date:
25.11.2016). The parents of the infants were informed about
the objectives of the study and gave written informed
consent. This study was conducted in accordance with
the Declaration of Helsinki revised 2013.

Statistical Analysis

Data obtained in this study were statistically evaluated
using Statistical Package for Social Sciences (SPSS)
version 21.0 (SPSS, IBM Inc., Chicago, IL, USA) software.
The data were assessed for normality using visual and
analytic methods. Data were tested for normality with
the Kolmogorov-Smirnov test and expressed as a mean
standard deviation (SD) or median interquartile range
(IQR) as appropriate. Categorical variables were expressed
as frequencies (n; %), normally distributed continuous
variables as meaniSD, and non-normally distributed
continuous variables as median (IQR: p25-p75) based
on the Kolmogorov-Smirnov test. Pearson correlation
analysis was used to assess the correlation between 25
(OH)D studied on the first day and after one week and
early and late onset sepsis, p<0.05 values were considered
statistically significant.

RESULTS

A total of 66 VLBW newborns followed up in the NICU of
our hospital were enrolled in the study. Of all newborns,
545 (n=36) were male and 45.5 (n=30) were female. The
median maternal age was 32 (21-46) years. Antenatal and
demographic data of the patients are presented in Table 1.

The median value of 25 (OH)D level on the Tt day was 18.2
(5.2-28.0) ng/mL and the median value of 25 (OH)D after
the first week was 15.5 (7.5-37.8) ng/mL. The distribution of
patients according to 25 (OH)D is shown in Figure 1.

Pre-eclampsia (28.79%)
oligohydramnios in 6 (9.09%) mothers. Surfactant was
required in 54 (81.82%) patients and antenatal steroids
in 32 (48.48%) patients. The median days of mechanical
ventilation was found to be 2 (0-56) days. Twenty (30.30%)
newborns had congenital pneumonia. The median total

was observed in 19 and

parenteral duration was 15 (2-52) days and the median
day to transit to enteral feeding was 14.5 (0-53) days. Early-
onset sepsis was found in 23 (38.85%) and late-onset sepsis
in 28 (44.42%) infants. The median hospitalization duration
was found to be 41.5 (2-121) days. Mortality occurred in 11
(16.67%) newborns.

Table 1. Antenatal and demographic features of the patients

Antenatal and demographic findings

Female/male infants (n, %) 45.5/54.5% (30/36)
MeantSD Median (IQR)

Gestational week 27.61+2.33 28 (26-30)

Birth weight 1000.61+266.38 985 (756-1253) g

25 (OH)D value at the 1¢t day 80.05%7.21 18.2 (5.2-28.0) ng/mL

25 (OH)D value after the 1*t week 13.19+5.19 15.5 (7.5-37.8) ng/mL

25 (OH)D: 25-hydroxy vitamin D, SD: Standard deviation, IQR: Interquartile range

25 (OH) D

30

25

10
5
0

<20 ng/mL

M at first day

>20 ng/mL

m after the first week

Figure 1. Distribution of 25 (OH)D values on the first day and after the first week

25 (OH)D: 25-hydroxy vitamin D
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There was a significant correlation between low 25 (OH)
D levels (<20 ng/mL) measured at the first day and sepsis
(r=-0.557, p=0.003). However, no statistically significant
correlation was observed between low levels of 25 (OH)D
(<20 ng/mL) measured after the first week and late sepsis
(r=0.97, p=0.094). There was a statistically significant
negative relationship between hospitalization duration
and 25 (OH)D levels in the first 24 h of life (p=0.001). No
correlation was observed between 25 (OH)D levels in the
first 24 h and mortality (r=0.492, p=0.931).

DISCUSSION

In this study, we investigated the relationship between
vitamin D and early and late sepsis. We found that low levels
of vitamin D (<20 ng/mL) were significantly correlated with
early-onset sepsis but not with late-onset sepsis. In Behera
et al.,”” low maternal and neonatal vitamin D levels were
correlated with neonatal sepsis. In a systematic review and
meta-analysis of studies investigating the effects of vitamin
D on sepsis, low levels of vitamin D in the cord blood were
significantly correlated with neonatal sepsis. The prevalence
of vitamin D deficiency was significantly higher among
neonates with neonatal sepsis. The authors concluded
that vitamin D supplementation for pregnant women and
newborns could decrease neonatal sepsis.'® Studies have
shown that vitamin D deficiency among newborns with
sepsis differs between 50% and 98.8%." In our study, 84.8%
of the infants with early or late-onset sepsis had vitamin D
deficiency. Singh et al'® reported vitamin D deficiency in
94.74% neonates born <32 weeks. Similarly, Jeengar et al.®
stated that the 25 OH-D level was significantly lower in the
early-onset neonatal group compared to the control group.
Terek et al?® found that infants with intrauterine growth
restriction had vitamin D deficiency in more than half of the
cases. Our finding is consistent with the range reported in
the literature. In Abdelmaksoud et al,.?' vitamin D deficiency
was correlated with late-onset sepsis. In addition, Dhandai
et al??2 found that neonates with vitamin D deficiency are
at greater risk of LOS than those with sufficient vitamin D
levels. In our study, we could not find such correlation. We
attributed this to the fact that the relationship between
vitamin D and sepsis does not necessarily imply causation,
and the relationship between vitamin D levels and sepsis
is complex and still the subject of ongoing research. In our
study, we included only VLBW infants. The median birth
weight was 985 (756-1253) g and the median gestational
week was 28.

Neonatal sepsis is an infectious disease that is seen within
the first 28 days of life, including bloodstream infections,
pneumonia and meningitis?? Despite the advancement
in obstetrics and delivery rooms, neonatal sepsis is still
an issue of concern in all gestational ages and various risk
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factors must be identified for the prevention of neonatal
sepsis.”

In addition to the extraskeletal system, the demonstration
of vitamin D receptors in the cells of the immune system has
drawn attention to the effects of vitamin D deficiency on the
immune system, especially in relation to sepsis; however, the
underlying process is not clear." Studies investigating the
relationship between neonatal vitamin D levels and sepsis
are limited.??42¢ Studies have reported that vitamin D has
antimicrobial implications.?” Vitamin D both enhances the
innate immunity and downregulates the acquired immune
response.®® Studies conducted on the innate immune system
reported that vitamin D activates toll-like receptors, which
promote the production of peptides such as cathelicidin
and beta-defensin that have antimicrobial effects on
bacteria, viruses, and fungi? Vitamin D has been reported
to inhibit the growth and/or kill strains of Escherichia coli,
Staphylococcus aureus, Streptococcus pyogenes, and
Klebsiella pneumoniae® Vitamin D has also been found to
prevent direct invasion of pathogenic bacteria at sites such
as the respiratory tract by enhancing the clearance of these
invading organisms. Numerous studies have associated
inadequate vitamin D concentrations with respiratory tract
infections?? In our study, 40.91% of the VLBW infants had
low vitamin D levels (less than 20 ng/mL).

In our study, there was a statistically significant negative
correlation between hospitalization duration and 25 (OH)D
levels in the first 24 h of life (p=0.001). No correlation was
observed between 25 (OH)D levels in the first 24 h and
mortality (r=0.492, p=0.931).In Mosayebi etal.*° no association
was found between the duration of hospitalization and the
rate of neonatal mortality with vitamin D status (p=0.876). We
think the difference between hospitalization outcomes might
be attributed to the fact that we included only VLBW infants
and this could prolong the length of stay in the hospital.

Study Limitations

This study has some limitations. The major limitation is the
small number of patients. In addition, we could include a
group with normal birth weight. Finally, given the limited
number on the effects of vitamin D on neonatal sepsis in
VLBW infants, we could not compare our results exactly.
However, this is one of the limited studies in the literature
on this issue, and we believe that our findings will guide
future studies.

CONCLUSION

The results of our study indicate a significant correlation
between low 25 (OH)D levels measured on the first day
and early sepsis. In addition, significant correlations
were found between vitamin D deficiency and duration
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of hospitalization. The results of this study indicate the
importance of low 25 (OH)D levels measured on the first
day in terms of morbidity, thus emphasizing that vitamin D
levels should be monitored more closely. Our results need
to be confirmed by further comprehensive randomized
controlled studies with a larger series of patients.
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Gestational Diabetes Screen One or Two-step Approach?
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ABSTRACT

Objective: We aimed to compare the prevalence of gestational diabetes mellitus (CDM) according
to one and two-step approaches in pregnant women and contribute to the national literature by
determining which approach would be more beneficial for such women.

Methods: Our study included patients aged 15-45 years who were admitted to our hospital during their
24-28" gestational weeks of pregnancies between January 2012 and December 2021. Participants
were classified into five groups according to age: <25, 25-29, 30-34, 35-39, and more than 40 years. The
prevalence of GDM in each group was separately calculated according to the results of the tests.

Results: Overall, 22,743 patients were included in the study. Of these, 2217 patients underwent a one-step
75-gram oral glucose tolerance test (OGTT). One hundred six patients could not tolerate the test, and
the prevalence of GDM was 29.7% in 2111 patients who completed the test. Conversely, 20,526 patients
underwent 50-gram OGTT, and the glucose level of 5761 (28%) patients was 2140 mg/dL. A 3-hour 100-
gram OGTT was performed for 2870 patients whose test results were positive. When the results of 2807
patients who completed the test were evaluated, the prevalence of GDM was found to be 3.1%.
Conclusion: The one-step approach significantly increases the prevalence of GDM compared with
the two-step approach, and in the two-step approach, the diagnostic test can be skipped because
the patients do not regularly undergo follow-up examinations. The results suggest that the one-step
approach is more appropriate in societies that do not regularly attend follow-up visits.

Keywords: Gestational diabetes mellitus, oral glucose tolerance test, screening

6z

Amag: Klinigimize basvuran gebelerde gestasyonel diabetes mellitus (GDM) prevalansini bir ve iki
asamall yaklasimlara gére karsilastirmayi ve bu kadinlar icin hangi yaklasimin daha faydali olacagini
belirleyerek ulusal literatlire katkida bulunmayi amagladik.

Yéntem: Calismamiza Ocak 2012-Aralik 2021 tarihleri arasinda hastanemize 24.-28. gebelik haftalarinda
basvuran 15-45 yas arasi gebeler dahil edildi. Katiimcilar yaslarina gére <25, 25-29, 30-34, 35-39 ve >40
yas olmak Uzere bes gruba ayrildi. Her gruptaki GDM prevalansi, bir ve iki asamali tarama testlerinin
sonuglarina gore ayri ayri hesaplandi.

Bulgular: Calismamiza 15-45 yas arasi 22.743 hasta dahil edildi. Bunlardan 2217 hastaya tek asamali 75
gram oral glukoz tolerans testi uygulandi. YUz alti hasta testi tolere edemedi, testi tamamlayan 2111
hastada GDM prevalansi %29,7 olarak bulundu. Buna karsilik 20.526 hastaya 50 gram glukoz tarama
testi uygulandi ve 5761 (%28) hastanin glukoz diizeyi 2140 mg/dL idi. Test sonucu pozitif olan 2870

hastaya 3 saatlik 100 gram oral glukoz tolerans testi uygulandi. Testi tamamlayan 2807 hastanin sonuclari
degerlendirildiginde GDM prevalansi %3,1 olarak bulundu.

Sonug: Tek asamali yaklasim, iki asamali yaklasima gére GDM prevalansini anlamli olarak artirmakta
ve iki asamali yaklasimda hastalar duzenli olarak kontrol muayenelerine uymadiklari igin tanisal test
atlanabilmektedir. Sonuclar, dizenli olarak takip muayenelerine katilmayan toplumlarda tek adimli
yaklasimin daha uygun oldugunu géstermektedir.

Anahtar Kelimeler: Gestasyonel diabetes mellitus, oral glukoz tolerans testi, tarama
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INTRODUCTION

Gestational diabetes mellitus (GDM) is defined as diabetes
diagnosed in the second or third trimester of pregnancy,
excluding overt diabetes diagnosed before pregnancy or at
the latest in early pregnancy.'lt is one of the most common
complications of pregnancy and affects 6-25% of pregnant
women based on the widely used diagnostic criteria.??
The prevalence of GDM is increasing worldwide; if left
untreated, it causes many serious complications that affect
both mother and child, and the complications specifically
include stillbirth and neonatal death:? Shortly after birth,
blood glucose levels return to normal in children; however,
women with GDM and their children are at an increased
risk of developing type 2 diabetes later in their lives.* Data
from randomized controlled trials in 24-28 week pregnant
women indicated that GDM treatment reduced the
incidence of complications, particularly macrosomia and
preeclampsia.>®

There is no scientific consensus on which method is better
for GDM screening and diagnosis. O'Sullivan and Mahan’
established the initial diagnostic criteria for GDM in the
1960s. In the 1980s, these criteria were revised by Carpenter
and Coustan2and they recommended a two-step screening
test comprising a 50-g glucose tolerance test (GCT) and a
3-hour100-g oral glucose tolerance test (OGTT) for positive
cases. In 1980, a 2-hour 75-g OGTT was recommended by
the World Health Organization for the screening of GDM.
However, the American Diabetes Association (ADA) and
many other organizations continued to use the 3-hour
100-g OGTT recommended by the National Diabetes Data
Group (NDDQ) as a diagnostic criterion, claiming that the
studies on the 2-hour 75-g OCTT for pregnant women
were insufficient. In 2010, the International Association
of the Diabetes and Pregnancy Study Groups (IADPSQ)
aimed to combine screening and diagnostic guidelines by
recommendinga2-hour75-gOGTTasauniversaldiagnostic
criterion.? Finally, professional organizations accepted two
alternatives: one-step 2-hour 75-g OGTT recommended
by IADPSG and two-step Carpenter-Coustan approach
recommended by the American College of Obstetricians
and Gynecologists (ACOG)31°

An advantage of the one-step approach is that screening
and diagnosis can be performed in a single step. However,
the application of the IADPSGcriteria increases the number
of pregnant women diagnosed and treated with GDM." A
review of GDM screening published in 2019 evaluated 16
different guidelines that were adopted worldwide, and
there was no consensus on the use of one- or two-step
screening.?

To the best of our knowledge, there is no multicenter
study on this subject in our country; hence, the national
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prevalence of GDM remains unknown. Therefore, in this
study, we aimed to compare the prevalence of GDM in
pregnant women attending our clinic in terms of one- and
two-step approaches and to contribute to the national
literature by identifying which approach would be more
beneficial for such women.

METHODS

This study was retrospective to design. Permissions for
conducting the study were obtained from Kahramanmaras
Sutcl imam University Faculty of Medicine Clinical
Research Ethics Committee (number: 05, date:
23.03.2022). The study was conducted in accordance
with the principles of the Helsinki Declaration. The
patient data were obtained from the hospital’s patient
information system. The study included patients who
visited the Kahramanmaras Gynecology and Obstetrics
outpatient clinics between January 1,2012 and December
31, 2021 for their routine pregnancy-related follow-up
examination during the 24™-28" weeks of pregnancy,
without any systemic disease, who were aged between 15
and 45 years, and who underwent one- or two-step GDM
screening. Those who were previously diagnosed with
diabetes mellitus and those who had endocrine diseases,
such as Cushing's disease, Addison’s disease, pituitary
insufficiency, and acromegaly, were excluded from the
study.

The IADPSG criteria were used to establish a diagnosis
using the one-step approach.? Normal values based on
the GDM criteria were as follows: fasting <92 mg/dL (5.1
mmol/L); 60 min <180 mg/dL (10.0 mmol/L); and 120 min
<153 mg/dL (8.5 mmol/L). If one or more of these values
were equal or higher than the defined criteria, the test was
considered positive. In the two-step approach, pregnant
women with a 50-g glucose load test result of 2140 mg/
dL were considered positive, and the results of these
patients who underwent a 100-g OCTT were evaluated.
Notably, the Carpenter and Coustan criteria were used
to evaluate 100-g OGTT results®. Normal values based
on the Carpenter and Coustan criteria were as follows:
fasting <95 mg/dL (5.3 mmol/L); 60 min <180 mg/dL (10
mmol/L); 120 min <155 mg/dL (8.6 mmol/L); and 180 min
<140 mg/dL (7.8 mmol/L). If one or more of these values
were equal or higher than the defined criteria, the test
was considered positive.

The included pregnant women were classified into the
following five groups according to age: <25 years, 25-29
years, 30-34 years, 35-39 years, and more than 40 years,
and the prevalence of GDM in each group was separately
calculated according to the results of one- and two-step
screening tests.
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Statistical Analysis

Regarding the evaluation of the findings of the study, IBM
Statistical Package for Social Sciences 22.0 (IBM, White
Plains, New York, USA) program was used for statistical
analysis. The Student's t-test was used to compare
normally distributed quantitative variables, whereas the
Mann-Whitney U test was used to compare non-normally
distributed quantitative variables. Moreover, categorical
variables were evaluated using the chi-square or Fisher's
exact tests. The obtained results were evaluated at the 95%
confidence interval, and a p-value of <0.05 was considered
statistically significant.

RESULTS

In total, 22,743 patients aged 15-45 years who visited the
Obstetrics and Gynecology outpatient clinic between
January 1, 2012 and December 31, 2021 for routine
pregnancy-related follow-up examination at the 24"-28%
week of pregnancy were included in the study.

Of the patients who participated in the study, 2217
underwent the one-step 2-hour 75-g OGTT,; however, 106
patients could not complete the test. Based on the one-
step 2-hour 75-g OGTT results evaluated according to the
IADPSG criteria, the prevalence of GDM was found to be
29.7%. Moreover, the prevalence of GDM was found to
increase with age, and the highest prevalence was 59% in
patients aged more than 40 years (Table 1).

Overall, 20,526 patients underwent 50-g GCT, and the
glucose level of 5761 (28%) patients was 2140 mg/dL. A
3-hour 100-g OGTT was performed for 2870 patients with a
positive test result; however, 63 patients could not complete
the test. When the results of 2807 patients who completed
the test were evaluated according to the Carpenter and
Coustan criteria, the prevalence of GDM was found to be
3.1%. Moreover, the prevalence of GDM increased with age
(Table 2). Percentages of GDM-positive patients compared
to the one- and two-step approaches shown in Figure 1.

The mean age of pregnant women who underwent the
one-step diagnostic test was 26.7 (£6.18) years, and the
mean age of pregnant women who underwent the two-
step screening and diagnostic test was 27.6 (+6.14) years.
The difference between the mean ages of the two groups
was not statistically significant (p=0.851).

DISCUSSION

Globally, there is no consensus on whether a one- or two-
step approach is better for GDM screening and diagnosis.
Although IADPSGC and ADA recommend one-step 2-hour
75-g OGTT to prevent pregnancy-related complications
due to the higher sensitivity, ACOG recommends a two-
step approach.
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In this study, we compared the two-step approach
proposed by ACOG with the one-step approach proposed
by IADPSG and ADA. In our study, the prevalence of GDM
calculated using the one-step approach was approximately
10 times higher than that calculated using the two-step
approach (29.7% vs. 3.1%). Depending on the method of
screening test and the diagnostic criteria, the prevalence
of GDM differs around the world.® In a study by Satodiya et
al' that compared the one- and two-step approaches, the
prevalence was found to be 19.2% and 11.8% in the one- and
two-step approaches, respectively. Inastudy comparing the
one- and two-step approaches in Bulgaria, the prevalence
of in one-step approach was three times higher than that
of in two-step approach (31.6% in one-step; 10.8% in two-
steps), whereas in a study conducted in the United Arab
Emirates, the prevalence was five times higher in one-step
approach (45.3% vs. 9.2%).>'¢ Although the USA commonly
prefers the two-step approach, it has been observed that
the one-step approach is preferred throughout the world.
In our country, in a study by Sevket et al.” the one- and
two-step approaches were compared, and the prevalence
of GDM was found to be 14.5% in the one-step approach,
whereas the prevalence of GDM was 6% in the two-step
approach. In a study conducted by Giirlek and ibrahim'®
in the province of Rize, the prevalence of CDM was
found to be 27.9% with the one-step approach using the
IADPSG criteria, whereas in another study conducted in
the province of Kayseri, the prevalence of GDM was found
to be 16% with the one-step approach using the same
criteria” There are two separate studies by Karcaaltincaba
et al2° in which the prevalence was calculated using the
one- and the two-step approaches. In a study of 21,531
pregnant women using the two-step approach conducted
in 2009, the prevalence of GDM was 4.48% according to
the Carpenter and Coustan criteria, whereas it was 3.17%
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Figure 1. Comparison of the percentages of GDM positive
patients compared to the one-step approach and the
two-step approach

GDM: Gestational diabetes mellitus
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Study Groups criteria in terms of maternal age

Table 1. Prevalence of gestational diabetes mellitus according to the International Association of the Diabetes and Pregnancy

Age Total number of tests Number of GDM positive patients Percentage of GDM positive patients
<25 716 141 19%

25-29 575 125 22%

30-34 467 177 38%

35-39 276 140 51%

>40 77 46 59%

Total 2111 629 29.7%

GDM: Gestational diabetes mellitus

Table 2. Prevalence of gestational diabetes mellitus according to the Carpenter and Coustan criteria in terms of maternal

age

Age Total number of Nur.nber of GCT positive Number of patients who Nun:l!)er/percentage of GDM
tests patients (percent) underwent 100-g OGTT positive patients

<25 8415 1407 (17%) 707 90 (1%)

25-29 5424 1473 (27%) 729 129 (2.3%)

30-34 4053 1576 (39%) 789 233 (5.7%)

35-39 2121 1015 (48%) 457 155 (7.3%)

>40 513 290 (57%) 125 43 (8.3%)

Total 20526 5761 (28%) 2807 650 (3.1%)

GDM: Gestational diabetes mellitus, GCT: Glucose tolerance test, OGTT: Oral glucose tolerance test

according to the NDDG criteria; moreover, in a study of
1434 pregnant women evaluated according to the IADPSG
criteria in 2017, the prevalence of GDM was found to be
11.1%.2 In our prospective study, which was previously
conducted with 182 pregnant women in Kahramanmaras
using the two-step approach, the prevalence of GDM was
found to be 13.2%.22

Based on the relevant literature, it is evident that the
prevalence of one-step approach is higher than that of
two-step approach. However, a 10-fold difference in our
study was beyond our expectations. The high prevalence
in the results of the one-step 2-hour 75-g OGTT might
have contributed to this difference; moreover, the fact
that only 2870 of 5761 patients with a positive one-step
50-g screening test could proceed with a two-step 100-g
OGTT might have led to this difference. The prevalence of
GDM may be 2-3 times higher in the one-step test than in
the two-step test due to a single positive value or lower
thresholds.??* In addition, given the role of ethnic and
racial factors in the prevalence of GDM, the difference
might have been caused by racial factors. 2 In the two-step
approach, a screening test is initially performed using 50-g
glucose; thereafter, a 3-hour 100-g OCTT is performed
for those with positive results. To establish a diagnosis,
patients must come to the hospital for a second visit.
Based on the results of our study, almost 50% of those with
positive initial test results did not undergo a diagnostic test

using the two-step approach. This situation may reduce the
prevalence of GDM and indicates that almost 50% of our
patients did not attend their routine check-ups and follow-
up visits. As expected in our study, the prevalence of GDM
increased with maternal age in both the one- and two-step
approaches.

Both approaches have some advantages and disadvantages.
With the one-step approach, patients are required to fast
for 12 h and the test takes 2 h; a single visit is sufficient
and patients do not need to be hospitalized for the second
time. However, the test is high sensitivity can result in
more patients being diagnosed with GDM and requiring
unnecessary treatment. It may also increase the rates of
primary cesarean sections. Macrosomia is an important
complication in patients with GDM, but it is not the only
cause of macrosomia.® With the two-step approach, the
screening test does not require the patient to fast in the
first step, and the two-step approach has lower sensitivity
and high specificity. Therefore, the false positive rate is
low and unnecessary diabetes treatments are avoided,;
however, the fact that the patients have to be hospitalized
for the second time is considered a disadvantage.

Study Limitations

Our study had some limitations. These include the
retrospective nature of the study, the inability to assess
perinatal outcomes because of the retrospective nature,
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and the inability to fully evaluate demographic data such
as body mass index, education level, delivery modes,
number of pregnancies, and diabetes risk levels of the
patients. Pregnant women who were found to be positive
for 50 g-GCT in the two-step test but did not apply the
100-gram test significantly affected the prevalence of
GDM diagnosed with the two-step OGTT, which is another
limitation of our study.

CONCLUSION

The results indicated that the one-step approach
significantly increases the prevalence of GDM compared
with the two-step approach, and the diagnostic test
can be skipped in the two-step approach because the
patients attend their follow-ups regularly. Considering our
target population, the one-step approach seems more
appropriate than the two-step approach, although the
false positive rate seems high. This is because there is no
population that regularly attends follow-up visits. This
study can help physicians determine the most appropriate
screening strategy for their study population and their
clinical approach.
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