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AMAC

Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi bilimsel bir dergi olup, tibbin ¢esitli
alanlarinda arastirma makaleleri, olgu sunumlar1 ve
derlemeleri yayinlar

KAPSAM

Dergi Kahramanmarag Siit¢ii Imam Universite-
si (KSU) Tip Fakiiltesinin yayin organ: olup, ulusal ve
uluslar arasi tiim tibbi kurum ve personele ulasmayi he-
deflemektedir. Derginin yayin prensipleri, bagimsiz, 6n
yargisiz ve ¢ift-kor hakemlik ilkelerine dayanmaktadir.
Yayin Kurulu, Uluslararas: Tip Dergisi Editorleri Kon-
seyi (ICMJE) ve Yayin Etik Ilkeleri Komisyonu (COPE)
ilkeleri cercevesinde ¢alisir.

Yayin asamasinda ve kabul sonrasinda yazarlardan
higbir iicret talep edilmemektedir. KSU Tip Fakiiltesi
Dergisi yilda 3 say1 olmak {izere 4 ayda bir (Mart,Tem-
muz, Kasim) bir ¢ikar. Derginin yazi dili Tiirkge ve In-
gilizcedir.

AIM

KSU Medical Journal is a scientific journal which
aims to publish original articles, case reports and re-
views on different fields of medicine.

SCOPE

KSU Medical Journal is the official journal of Kah-
ramanmarag Siit¢ii Imam University Faculty of Med-
icine and aims to reach all national and international
medical institutions and staff. It has the highest ethical
and scientific standards and has no commercial con-
cerns in publishing manuscript. The publication prin-
ciples of the journal are based on the principles of in-
dependent, peer-review and double-blinded refereeing.
Editorial Board of the KSU Medical Journal complies
with the criteria of the International Council of Medical
Journal Editors (ICMJE), and Committee on Publica-
tion Ethics (COPE).

No fee is requested from the authors at the pub-
lishing stage and after acceptance. Journal is published
every 4 months (March, July, December), 3 times a year.
The publication language of the journal is Turkish and
English.

KSU Medical Journal 2025;20(1)

KSU Tip Fak Der 2025;20(1)



YAYIN KURALLARI

Yaymlanmak i¢in gonderilen makalelerin daha
once bagka bir yerde yayinlanmamis veya yayinl-
anmak iizere gonderilmemis olmasi gerekir. Eger
makalede daha once yayinlanmig; alinti yazi, tablo,
resim vs. mevcut ise makale yazari, yayin hakki sahi-
bi ve yazarlarindan yazili izin almak ve bunu makalede
belirtmek zorundadir. Bilimsel toplantilarda sunulan
Ozetler, makalede belirtilmesi kosulu ile kabul edilir.
Dergiye gonderilen makale bicimsel esaslara uygun
ise, editor ve en az yurt ici-yurt dis1 iki danigmanin in-
celemesinden gegip, gerek goriildiigi takdirde, istenen
degisiklikler yazarlarca yapildiktan sonra yayinlanir.

BiLIMSEL SORUMLULUK

Tim yazarlarin gonderilen makalede akade-
mik-bilimsel olarak dogrudan katkis1 olmalidir. Yazar
olarak belirlenen isimler ¢aligmay1 planlanmasi, yapil-
masl, yazilmasi veya revize edilmesi agamasinda gorev
almalidirlar. Biitiin yazarlar makalenin son halini kabul
etmelidirler. Makalelerin bilimsel kurallara uygunlugu
yazarlarin sorumlulugundadir.

ETiK SORUMLULUK

Dergi, “Insan” 6gesinin icinde bulundugu tim
calismalarda Helsinki Deklerasyonu Prensiplerine
uygunluk (Web sayfasi erisim adresi: http:// www.
wma.net/en/30publications/10policies/b3/ index.html
) ilkesini kabul eder. Bu tip ¢aligmalarin varliginda
yazarlar, makalenin “Gereg¢ ve Yontemler” bolimiinde
bu prensiplere uygun olarak ¢alismay1 yaptiklarini, ku-
rumlarinin etik kurullarindan ve ¢alismaya katilmis in-
sanlardan “Bilgilendirilmis olur” (Informed Consent)
aldiklarini belirtmek zorundadir.

Caligmada “Hayvan” 6gesi kullanilmis ise yazarlar,
makalenin “Gereg ve Yontemler” boliimiinde Guide for
the Care and Use of Laboratory Animals (Web sayfasi
erisim adresi: www.nap. edu/catalog/5140.html) pren-
sipleri dogrultusunda ¢alismalarinda hayvan haklarini
koruduklarini ve kurumlarinin etik kurullarindan onay
aldiklarini belirtmek zorundadir.

Eger makalede direkt-indirekt ticari baglant1 veya
calisma icin maddi destek veren kurum mevcut ise
yazarlar; kullanilan ticari triin, ilag, firma ile ticari
higbir iliskisinin olmadigini ve varsa nasil bir iligkis-
inin oldugunu (konsiiltan, diger anlagmalar) bildirmek
zorundadir. Makalelerin etik kurallara uygunlugu
yazarlarin sorumlulugundadir.

PUBLICATION GUIDELINES

Articles are accepted for publication on the con-
dition that they are original, are not under consider-
ation by another journal, or have not been previously
published. Direct quotations, tables, or illustrations
that have appeared in copyrighted material must be ac-
companied by written permission for their use from the
copyright owner and authors.

All articles are subject to review by the editors and
referees. Acceptance is based on significance, and origi-
nality of the material submitted. If the article is accepted
for publication, it may be subject to editorial revisions
to aid clarity and understanding without changing the
data presented.

SCIENTIFIC RESPONSIBILITY

All authors should have contributed to the article
directly either academically or scientifically. All per-
sons designated as authors should contribute planning,
performing, writing or reviewed of manuscript. All au-
thors should approve the final version. It is the authors’
responsibility to prepare a manuscript that meets scien-
tific criterias.

ETHICAL RESPONSIBILITY

The Journal adheres to the principles set forth in
the Helsinki Declaration (http://www. wma.net/en/
30publications/10policies/b3/ index. html) and holds
that all reported research involving “Human beings”
conducted in accordance with such principles. Reports
describing data obtained from research conducted in
humanparticipants must contain a statement in the Ma-
terial And Methods section indicating approval by the
institutional ethical review board and affirmation that
Informed Consent was obtained from each participant.

All papers reporting experiments using animals
must include a statement in the Material and Methods
section giving assurance that all animals have received
humane care in compliance with the Guide for the Care
and Use of Laboratory Animals (www.nap.edu/cata-
log/5140.html) and indicating approval by the institu-
tional ethical review board. If the proposed publication
concerns any commercial product, the author must
include in the cover letter a statement indicating that
the author(s) has (have) no financial or other interest in
the product or explaining the nature of any relation (in-
cluding consultancies) between the author(s) and the
manufacturer or distributor of the product. It is the au-
thors’ responsibility to prepare a manuscript that meets
ethical criteria.
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ISTATISTIKSEL
DEGERLENDIiRME

Tum retrospektif, prospektif ve deneysel arastirma
makaleleri biyoistatistiksel olarak degerlendirilmeli ve
uygun plan, analiz ve raporlama ile belirtilmelidir

YAZIM DiLi YONUNDEN
DEGERLENDIRME

Derginin yayin dili Tiirkge ve Ingilizcedir. Makalel-
erde Tiirk Dil Kurumu'nun Tiirkge sozligii veya www.
tdk.org/dergi adresi, ayrica Tiirk Tibbi Derneklerinin
kendi branslarina ait terimler s6zliigii esas alinmalidir.
Ingilizce makaleler ve Ingilizce dzetler, dergiye gon-
derilmeden 6nce dil uzmani tarafindan degerlendiril-
melidir.

MAKALE GONDERMEK ICIN

Tim yazilar editorial ofise http://dergipark. gov.tr/
ksutfd URL adresinden online olarak génderilmelidir.
Detayl1 bilgi dergi web sitesinden ayrintili olarak sagla-
nabilir. Ayrica gonderilmis olan makalelerdeki yazim
ve dilbilgisi hatalari, makalenin igerigine dokunmadan,
redaksiyon komitemiz tarafindan diizeltilmektedir.

YAYIN HAKKI

1976 Copyright Acte gore, yayinlanmak iizere ka-
bul edilen yazilarin her tiirlii yayin hakk: dergiyi yayin-
layan kuruma aittir. Yazilardaki diisiince ve Oneriler
tiimiiyle yazarlarin sorumlulugundadir.

STATISTICAL EVALUATION

All retrospective, prospective and experimental re-
search articles must be evaluated in terms of biostatics
and it must be stated together with appropriate plan,
analysis and report. p values must be given clearly in
the manuscripts

EVALUATION OF THE WRITING
LANGUAGE

The official languages of the Journals are Turkish
and English. Manuscripts and abstracts in English must
be checked for language by an expert. It is the authors’
responsibility to prepare a manuscript that meets spell-
ing and grammar rules

FOR SUBMITTING AN ARTICLE

All manuscripts and editorial correspondence
must be submitted online to the editorial Office http://
dergipark.gov.tr/ksutfd. Detailed submission informa-
tion is provided at the online editorial office web site.

COPYRIGHT STATEMENT

In accordance with the Copyright Act of 1976, the
publisher owns the copyright of all published articles.
Statements and opinions expressed in the published
material herein are those of the author(s).

KSU Medical Journal 2025;20(1)

KSU Tip Fak Der 2025;20(1)



YAZI CESITLERI
Dergiye yaymlanmak iizere gonderilecek yazi
cesitleri su sekildedir:
Orijinal Arastirma: Kliniklerde yapilan prospek-
tif-retrospektif ve her tiirlii deneysel ¢aligmalar yayin-
lanabilmektedir.

Yapisi:

Ozet: Ortalama 200-250 kelimeden olusan Tiirkce
ve Ingilizce boliimlii 6zet olmalidir [amag (objective),
gere¢ ve yontemler (material and methods), bulgular
(results) ve sonug¢ (conclusion)]

Giris

Gereg ve Yontemler
Bulgular

Tartisma

Tesekkiir
Kaynaklar
Derleme:

Dogrudan veya davet edilen yazarlar tarafindan
hazirlanir. Tibbi 6zellik gosteren her tiirlii konu igin
son tip literatiirlinti de igine alacak sekilde hazirlanabil-
ir. Yazarin o konu ile ilgili basilmis yayinlarinin olmasi
ozellikle tercih nedenidir.

Yapisi:

Ozet (Ortalama 200-250 kelime, béliimsiiz, Tiirk¢e
ve Ingilizce)

Konu ile ilgili baghklar

Kaynaklar

Olgu Sunumu: Nadir goriilen, tani ve teda-
vide farklihik gosteren makalelerdir. Yeterli sayida
fotograflarla ve semalarla desteklenmis olmalidir.

Yapisi:

Ozet (ortalama 200-250 kelime; béliimsiiz; Tiirkge
ve Ingilizce)

Giris

Olgu Sunumu

Tartisma

Kaynaklar

CATEGORIES OF ARTICLES

The Journal publishes the following types of arti-
cles:

Original Research Articles: Original prospective
or retrospective studies of basic or clinical investiga-
tions in areas relevant to medicine.

Content:

Abstract (200-250 words; the structured abstract
contain the following sections: objective, material and
methods, results, conclusion; English and Turkish)

Introduction

Material and Methods
Results

Discussion
Acknowledgements
References

Review Articles: The authors may be invited to
write or may submit a review article. Reviews includ-
ing the latest medical literature may be prepared on all
medical topics. Authors who have published materials
on the topic are preferred.

Content:

Abstract (200-250 words; without structural divi-
sions; English and Turkish)

Titles on related topics
References

Case Reports: A unique unreported manifestation
or treatment of a known disease process, or unique un-
reported complications of treatment regimens. They
should include an adequate number of photos and fig-
ures.

Content:

Abstract (average 200-250 words; without struc-
tural divisions; English and Turkish)

Introduction
Case report
Discussion

References
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YAZIM KURALLARI

Dergiye yaymlanmast igin génderilen makalelerde
asagidaki bi¢imsel esaslara uyulmalidir. Makale, PC
uyumlu bilgisayarlarda Microsoft Word programi ile
yazilmahdir.

KISALTMALAR
Kelimenin ilk gectigi yerde parantez i¢inde verilir
ve tiim metin boyunca o kisaltma kullanilir.
Baslikta kesinlikle kisaltma kullanilmaz. Ozette ise

herkes tarafindan kabul edilen kisaltmalar kullanilabil-
ir (6r: MR, TSH...)

SEKIL, RESIM, TABLO
VE GRAFIKLER

Sekil, resim, tablo ve grafiklerin metin iginde
gectigi yerler ilgili ciimlenin sonunda belirtilmelidir.

Sekil, resim, tablo ve grafiklerin agiklamalar
makale sonuna eklenmelidir.

Sekil, resim/fotograflar ayr1 birer .jpg veya .gif do-
syast olarak (pixel boyutu yaklasik 500x400, 8 cm en-
inde ve 300 ¢oziiniirliikte taranarak) gonderilmelidir.

Kullanilan kisaltmalar sekil, resim, tablo ve
grafiklerin altindaki a¢iklamada belirtilmelidir

Daha o6nce basilmis sekil, resim, tablo ve grafik
kullanilmis ise yazili izin alinmalidir ve bu izin agikla-
ma olarak sekil, resim, tablo ve grafik agiklamasinda
belirtilmelidir.

Resimler/fotograflar renkli, ayrintilar1 goriilecek
derecede kontrast ve net olmalidir.

MANUSCRIPT PREPARATION

Authors are encouraged to follow the following
principles before submitting their material. The article
should be written in computers with Microsoft Word.

ABBREVATIONS

Abbreviations that are used should be defined in
parenthesis where the full word is first mentioned. Ab-
breviation must not be used in title. Abbreviation ac-
cepted by everyone are used in abstract (MR, TSH...)

FIGURES, PICTURES,
TABLES AND GRAPHICS

All figures, pictures, tables and graphics should be
cited at the end of the relevant sentence.

Explanations about figures, pictures, tables and
graphics must be placed at the end of the article.

Figures, pictures/photographs must be added to
the system as separate .jpg or .gif files (approximately
500x400 pixels, 8 cm in width and scanned at 300 res-
olution).

All abbreviations used, must be listed in explana-
tion which will be placed at the bottom of each figure,
picture, table and graphic.

For figures, pictures, tables and graphics to be re-
produced relevant permissions need to be provided.

This permission must be mentioned in the explanation.

Pictures/photographs must be in color, clear and
with appropriate contrast.
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BASLIK SAYFASI
Makalenin baghg1 (Tiirkce ve Ingilizce), kisa
bashk (Tiirkge ve Ingilizce) tiim yazarlarin ad-soyad-
lar1, akademik tinvanlari, kurumlary, is telefonu-GSM,
e-posta ve yazigma adresleri belirtilmelidir. Makale
daha 6nce teblig olarak sunulmus ise teblig yeri ve tar-
ihi belirtilmelidir.

OZETLER

Yazi Cesitleri boliimiinde belirtilen sekilde hazirla-
narak, makale metni igerisine yerlestirilmelidir.

ANAHTAR KELIMELER
« En az 3 adet, Tiirkge ve Ingilizce yazilmalidur.

o Ingilizce anahtar kelimeler “Medical Subject
Headings (MeSH)"e uygun olarak verilmelidir

(Bkz: www.nlm.nih.gov/mesh/MBrowser. html).

« Tiirkge anahtar kelimeler MeSH terimlerinin ay-
nen ¢evirisi olmalidir. Bu yilizden anahtar kelimelerin,
Tiirkiye Bilim Terimleri arasindan segilmesi gerekme-
ktedir. Yazarlar bilgilendirme agisindan “http://www.

bilimterimleri.com/ adresini ziyaret edebilirler.

TESEKKUR

Eger ¢ikar ¢atismasi, finansal destek, bagis ve diger
biitiin editoryal (istatistiksel analiz, Ingilizce/ Tiirkge
degerlendirme) ve/veya teknik yardim varsa, metnin-
sonunda sunulmalidir.

KAYNAKLAR

Kaynaklar makalede gelis sirasina gore yazilmali ve
metinde ciimle sonunda noktalama isaretlerinden he-
men Once paragraf igerisinde belirtilmelidir. Makalede
bulunan yazar sayis1 6 veya daha az ise tiim yazarlar
belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip “et
al” eklenmelidir. Tiirkge kaynaklarda “ve ark” eklenme-
lidir. Kaynak yazimi i¢in kullanilan format Index Medi-
cus’ta belirtilen sekilde olmalidir (Bkz: www.icmje.org).
Kisisel deneyimler ve basilmamis yayinlar kaynak olar-
ak gosterilemez.

Kaynaklarin yazimi igin o6rnekler (Noktalama
isaretlerine litfen dikkat ediniz):

Makale i¢in;

Yazar(lar)in  soyad(lar)1 ve  isim(ler)inin
basharf(ler)i, makale ismi, dergi ismi, yil, cilt, sayfa
no'su belirtilmelidir.

Ornek: Gungor O, Guzel FB, Sarica MA, Gungor
G, Ganidagli B, Yurttutan N et al. Ultrasound Elastog-

raphy Evaluations in Patient Populations With Various
Kidney Diseases. Ultrasound Q. 2019;35(2):169-172.

TITLE PAGE

A concise, informative title and short title (English
and Turkish), should be provided. All authors should
be listed with academic degrees, affiliations, address-
es, office and mobile telephone and fax numbers, and
e-mail and postal addresses. If the study was presented
in a congress, the author(s) should identify the date/
place of the congress of the study presented.

ABSTRACT

The abstracts should be prepared in accordance
with the instructions in the “Categories of Articles” and
placed in the article file.

KEYWORDS

« They should be minimally three, and should be
written English.

« The words should be separated by semicolon (;),
from each other.

» Key words should be appropriate to “Medical
Subject Headings (MESH)”(Look: www.nlm. nih.gov/
mesh/MBrowser.html).

ACKNOWLEDGEMENTS

Conflict of interest, financial support, grants, and
all other editorial (statistical analysis, language editing)
and/or technical asistance if present, must be presente-
dat the end of the text.

REFERENCES

References in the text should be numbered as su-
perscript numbers and listed serially according to the
order of mentioning on a separate page, doublespaced,
at the end of the paper in numerical order. All authors
should be listed if six or fewer, otherwise list the first
six and add the et al. Journal abbreviations should con-
form to the style used in the Cumulated Index Medicus
(please look at: www.icmje.org). Declarations, personal
experiments, unpublished papers, thesis cannot be giv-
en as reference.

Examples for writing references (please give atten-
tion to punctuation):

Format for journal articles; initials of author’s
names and surnames, titles of article, journal name,
date, volume, number, and inclusive pages, must be in-
dicated.

Example: Gungor O, Guzel FB, Sarica MA, Gungor
G, Ganidagli B, Yurttutan N et al. Ultrasound Elastog-
raphy Evaluations in Patient Populations With Various
Kidney Diseases. Ultrasound Q. 2019;35(2):169-172.
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Kitap icin;

Yazar(lar)in  soyad(lar)1  ve  isim(ler)inin
basharf(ler) i, bolim bashigi, editoriin( lerin) ismi, kitap
ismi, kaginc1 baski oldugu, sehir, yayinevi, yil ve say-
falar belirtilmelidir.

Tiirkge kitaplar igin;

Tir A. Emergency airway management and en-
dotracheal intubation. $ahinoglu AH. Yogun Bakim
Sorunlar1 ve Tedavileri. 2. Baski. Ankara: Tiirkiye Klin-
ikleri;2003. p.9-16.

Yazar ve editoriin ayni oldugu kitaplar i¢in; Yazar(-
lar)in/editoriin soyad(lar)1 ve isim(ler) inin basharf(ler)
i, bolim bagligy, kitap ismi, kaginci baski oldugu, sehir,
yayinevi, y1il ve sayfalar belirtilmelidir.

Tiirkge kitaplar igin;
Eken A. Cosmeceutical ingredients: drugs to cos-

metics products. Kozmesotik Etken Maddeler. 1. Baski.
Ankara: Turkiye Klinikleri; 2006. p.1-7.

Iletisim:

Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi Editorligi,

Avsar Yerleskesi, KAHRAMANMARAS

e posta: tipfak@ksu.edu.tr, ogungor@ksu.edu.tr

Tel: 0 344 300 34 08

Format for books;

Initials of author’s names and surnames, chapter
title, editor’s name, book title, edition, city, publisher,
date and pages.

Example;

Underwood LE, Van Wyk J]. Normal and aberrant
growth. In: Wilson JD, Foster DW,eds. Wiliams™ Text-
book of Endocrinology. 1st ed. Philadelphia: WB Saun-
ders; 1992. p.1079-138.

Format for books of which the editor and author
are the same person; Initials of author(s)’ editor(s)’
names and surnames chapter title, book title, edition,
city, publisher, date and pages.

Example;

Solcia E, Capella C, Kloppel G. Tumors of the exo-
crine pancreas. Tumors of the Pancreas. 2nd ed. Wash-
ington: Armed Forces Institute of Pathology; 1997.
p.145-210.

Communication:

Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi Editorligi,

Avsar Yerleskesi, KAHRAMANMARAS

e posta: tipfak@ksu.edu.tr, ogungor@ksu.edu.tr

Tel: 0 344 300 34 08
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ICINDEKILER

Arastirma Makaleleri (Research Articles)

1. | Metastatik Meme Kanserinde Birinci
Basamak Tedavi Sonu¢larinin
Degerlendirilmesi

Sayfa

Evaluation of First-Line Treatment
Outcomes in Metastatic Breast Cancer

Yagsar CULHA, Meltem BAYKARA,
Sena Ece DAVARCI, Beyza UNLU,
Duygu OZASKIN, Hacer DEMIR

8 Incidence of Arachnoid Cyst Cases in
° Kahramanmaras and Retrospective

Sayfa Detailed Analysis of These Cases

Kahramanmaras Ilinde Araknoid Kist
Olgularimin Insidanst ve Bu Olgularin
Retrospektif Ayrintili Analizi

Muhammet KIRKGECIT, Zafer YUKSEL,
Emrullah Cem KESILMEZ,
Hasan TURKOGLU

Evaluation of The Effects and Side Effects
of Topical Clobetasol 0.05% and Topical
Anthralin Treatment in Alopecia Areata
with Phototricogram

13.
Sayfa

Alopesi Areatada Fototrikogram ile Topikal
Klobetasol 0.05% ve Topikal Antralin
Tedavisinin Etki ve Yan Etkisinin Takibi

Aydan YAZICI, Sitkriit BALEVI

Geriatrik Hastalarda Kas iskelet Sistemi
Kaynakli Agrilarin Uyku Kalitesi ve
Depresyon Uzerine Etkisi

The Effect of Musculoskeletal Pain on Sleep
Quality and Depression in Geriatric Patients

Mustafa TUNA, Oguz PEKER

19.

Sayfa

Yil / Year: 2025
Cilt / Volume: 20
Sayi / Number: 1

27.

Sayfa

35.

Sayfa

45.

Sayfa

52.

Sayfa

Assessment of Association between Body
Mass Index with Menstrual Characteristics
and Self Esteem among Nursing Studentsi

Hemsirelik Ogrencilerinde Beden Kitle
Indeksi ile Menstriiel Siklus ve Benlik Saygis:
Arasindaki Iliskinin Degerlendirilmesi

Sema POLAT, Emir Ibrahim ISIK,
Sevban ARSLAN, Evsen NAZIK

Subklinik Tiroid Hastalarinda Metabolik
Sendrom Siklig1

Frequency of Metabolic Syndrome in Patients
with Subclinical Thyroid Disease

Ozge SOYER KOSEMEHMETOGLU,
Erdal ESKIOGLU

Investigation of the Risk of Sudden
Cardiac Death Using Heart Rate
Variation in Migraineurs

Migrenli Hastalarda Kalp Hizi Degiskenligi
Kullanilarak Ani Kardiyak Oliim Riskinin
Arastirilmasi

Seyda CEVIK GUNER]I,
Mehmet Celalettin GUNERI,
Gulay AYDIN
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Arastirma Makalesi (Research Article)

Metastatik Meme Kanserinde
Birinci Basamak Tedavi Sonu¢larinin Degerlendirilmesi

Evaluation of First-Line Treatment Outcomes in Metastatic Breast Cancer

Yasar CULHA', Meltem BAYKARA?, Sena Ece DAVARCT', Beyza UNLU', Duygu OZASKIN', Hacer DEMIR'

! Afyonkarahisar Saglik Bilimleri Universitesi, Tibbi Onkoloji Bilim Dali, Afyonkarahisar, Tiirkiye
2 Ankara Etlik Sehir Hastanesi, Tibbi Onkoloji Bilim Dali, Ankara, Tiirkiye

Ozet

Amag: Erken evre meme kanserinde (MK) primer ve adjuvan tedavilerdeki gelismelere ragmen hala birgok hastada uzak metastaz gelismektedir. Ozellikle
son on yilda metastatik meme kanseri (MMK) tedavisinde kaydedilen 6nemli gelismelere ragmen tam kiir saglanamayan bir hastalik olmaya devam etmek-
tedir. Calismamizda metastatik meme kanserli hastalarda birinci basamak tedavi sonuglarinin degerlendirmeyi amagcladik.

Gerec ve yontemler: Calismamiza 263 metastatik meme kanseri hastas: dahil edildi. Hasta verileri retrospektif olarak analiz edildi.

Bulgular: Medyan takip siiresi 48.3 ay (interquartile range-IQR: 26.5-79.3) olup; 126 (%47.9) hastada de novo metastaz, 137 (%52.1) hastada ise takipte
metastaz saptandi. Birinci basamak tedavi sonrasi; 39 (%14.8) hastada tam yanit, 150 (%57) hastada parsiyel yanit, 6 (%2.3) hastada stabil hastalik ve 35
(%13.3) hastada ise progresif hastalik seklinde sonuclandi. Hormon reseptor (HR) ve insan epidermal biiytime faktorii (HER2) durumuna gore hasta molekii-
ler gruplar1 arasinda birinci basamak tedavi sonrasi progresyonsuz sag kalim (PFS1) ve genel sag kalim (OS) siirelerinde anlamli fark saptanmamustir ancak
HER2 (+) olan gruplarda literatiire kiyasla daha uzun OS siireleri (HR- HER2+ grupta 108 ay) saptandi. Birinci basamakta uygulanan tedavi kategorilerine
gore hasta gruplar1 arasinda anlaml bir PFS1 fark: saptanmistir (p=0.01). PFS1’de en uzun siire kemoterapi ile baglanip hormonoterapi ile devam edilen
grupta (17.8 ay), en kisa siire ise sadece kemoterapi alan grupta saptandi (4.2 ay). Birinci basamak tedavi kategorilerine gére gruplar arasinda medyan OS’de
anlamli fark saptandi (p=0.025). HR+ HER2- olgularda CDK4/6 inhibitorii temelli tedavide diger tedavilere gor daha OS elde edilmistir. Birinci basamak
CDK4/6 inhibitorii temelli hormonoterapi alanlarda medyan OS’ye ulasilamadi.

Sonug: Hasta molekiiler gruplari arasinda genel sag kalim ve progresyonsuz sag kalim farki saptanmazken, literatiir ile kiyaslandiginda HR-HER2+ grupta
genel sag kalim siiresi daha uzun, digerlerinde benzerdi. CDK4/6 inhibitdorii alanlarda medyan OS’ye ulasilamamistir. Birinci basamak tedavilere gore hasta
gruplarinda PFSI1 siireleri literatiire benzer bulunmustur.

Anahtar kelimeler: Meme kanseri, metastaz, birinci basamak tedavi

Abstract

Objective: Despite the important developments in the treatment of metastatic breast cancer (MBC), especially in the last decade, it continues to be a disease
that cannot be cured completely. In our study, we aimed to evaluate the results of first-line treatment in patients with metastatic breast cancer.

Materials and methods: 263 metastatic breast cancer patients were included in our study. Patient data were analyzed retrospectively.

Results: Median follow-up time is 48.3 months (interquartile range (IQR): 26.5-79.3); De novo metastases were detected in 126 (47.9%) patients, and me-
tastases were detected in 137 (52.1%) patients during follow-up. There was no significant difference in progression-free survival (PFS1) and overall survival
(OS) between patient molecular groups according to hormone receptor (HR) and human epidermal growth factor (Her2) status. Still, there was a higher
difference in HER2 (+) groups compared to the literatiire, longer OS durations (108 months in the HR- HER2+ group) were detected. A significant PFS1
difference was found between the patient groups according to the first-line treatment categories applied (p=0.01). In PFS1, the longest duration was found in
the group that started with chemotherapy and continued with hormone therapy (17.8 months). The shortest duration was found in the group that received only
chemotherapy (4.2 months). There was a significant difference in median OS between the groups according to the first-line treatment categories (p=0.025).
Pairwise comparisons showed that the difference in OS was due to the group receiving the CDK4/6 inhibitor. Median OS could not be reached in patients
with first-line CDK4/6 inhibitor-based hormone therapy.

Conclusion: While there was no difference in overall survival and progression-free survival between patient molecular groups, overall survival time was
longer in the HR-HER2+ group and similar in the others when compared to the literature. Median OS could not be reached in those receiving CDK4/6
inhibitors.

Keywords: Breast cancer, metastasis, first-line treatment
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CULHA ve ark.

GIRiS

Meme kanseri (MK) kadinlarda en sik goriilen kan-
ser tiiriidiir ve kadinlarda kansere bagl 6liimiin en 6nde
gelen nedenidir. Erken evre MK'de primer ve adjuvan
tedavilerdeki gelismelere ragmen hala birgok hastada
uzak metastaz gelismektedir. Ozellikle son on yilda me-
tastatik meme kanseri (MMK), tedavisinde kaydedilen
onemli gelismelere ragmen tam kiir saglanamayan bir
hastalik olmaya devam etmektedir (1,2). Hormon re-
septor (HR) pozitif tiimorlerde birinci basamakta 6zel-
likle siklin bagimli kinaz 4/6 (CDK4/6 ) inhibitérlerinin
kullanima girmesiyle medyan progresyonsuz sag kalim
(PFS) 24-28 aylara ve medyan genel sag kalimda (OS) 5
yili asan siirelere ulagilmistir (3,4,5). Human epidermal
biiylime faktor-2 (HER2) pozitif tiimérlerde yine med-
yan PFS 10-12 aylardan 18-20 aylara, medyan OS ise
20-25 aylardan 55-60 aylara kadar uzamistir (6,7). Trip-
le-negatif meme kanserinde (TNMK) ise medyan PES
immunoterapi alan hastalarda (PDL-1 pozitif hastalar)
5.5-6 aylardan 8-9 aylara, medyan OS ise 17-18 aylar-
dan, 25-28 aya kadar uzamis olsa da istenen diizeyde
iyilesme heniiz elde edilememistir (8,9). Bu degisiklik-
ler, metastatik meme kanserinde birinci basamak teda-
vi seceneklerine giderek daha fazla yansimaktadir. Biz
de ¢aliymamizda klinigimizde takipli metastatik meme
kanserli hastalarda birinci basamak tedavi sonuclarini
degerlendirmeyi amagladik.

GEREC VE YONTEMLER

Caligmaya 01.01.2011-31.12.2021 tarihleri arasinda
Afyonkarahisar Saglk Bilimleri Universitesi Tip Fakiil-
tesi Tibbi Onkoloji Boliimii dosya arsivlerinde meme
kanseri olarak kayitli tiim olgular incelendi. Patolo-
ji raporlari, evreleme bilgilerine ulagilamayan ve aktif
takiplere devam etmeyen olgular dislandi. Tanida ya
da takipte metastaz tespit edilen hastalardan ¢aligma
kistaslarina uyan 263 erigkin kadin olgu déhil edildi.
Degerlendirme igin gerekli veriler hastane otomasyon

sisteminden ve tibbi onkoloji klinigi dosya arsivlerin-
den elde edildi.

Immunohistokimyasal olarak 6strojen reseptdr
(ER) veya progesteron reseptor (PR) %1 ve tizeri ol-
gular HR+ ve HER2 durumu, 3+ veya HER2 2+ olup
FISH (floresan in-situ hibridizasyon) pozitif olgular
HER2+ olarak kabul edildi ve bu reseptor durumla-
rina gore dort molekiiler grupta (HR+ HER2-, HR+
HER2+, HR- HER2+ ve HR- HER2-) incelendi. Olgular
Amerikan kanser cemiyeti 8. (AJCC 8) TNM evreleme
sistemine gore evrelendirildi. Birinci basamak tedaviler
i¢in hastalar hormonoterapi (CDK4/6 inhibitori disin-
da bir hormonoterapi) alanlar, kemoterapi (KT) +hor-
monoterapi (HT) (sitotoksik kemoterapi baslanan ve
devaminda hormonoterapi kullanilan hastalar) alanlar,
Anti-Her2 tedavi+KT+HT (Anti-Her2 tedaviye ek ola-

rak sitotoksik kemoterapi alip idamede anti-Her2+HT
tedavisi) alanlar, Anti-Her2+KT (anti-Her2 ile birlikte
sitotoksik kemoterapi baglanip progresyon yoksa idame
anti-Her2 tedavi) alanlar, KT (sadece sitotoksik kemo-
terapi) alanlar ve CDK4/6 inhibitorii+HT (palbociclib
veya ribociclib ile birlikte letrozol veya fulvestran hor-
monoterapisi) alanlar seklinde 6 grupta kategorize edil-
di. Yanit degerlendirme i¢in RECIST (Response Evalu-
ation Criteria In Solid Tumors-solid tiiméorlerde yanit
degerlendirme kriterleri) 1.1 kriterleri kullanildi. Ti-
moral lezyonlarin tedavi ile tamamen kaybolmasi tam
yanit (CR),%30 ve iizerinde kiigiilmeler parsiyel yanit
(PR), parsiyel yanit kadar kii¢iilmemis ancak progre-
sif hastalik kadar da ilerlememis olgular stabil hastalik
(SD), en az %20 biiyiime ya da yeni lezyon ortaya ¢ik-
mast progresif hastalik (PD) olarak degerlendirildi. Bi-
rinci basamak tedavi baglanmasi sonrasi hastalik prog-
resyonuna kadar gecen siire progresyonsuz sag kalim 1
(PFS1) olarak ve tani tarihinden itibaren herhangi bir
nedenle oliime kadar gegen siire genel sag kalim (OS)
olarak hesaplandi.

istatiksel Analiz

Istatistik analizleri i¢in SPSS (versiyon 26) programi
kullanildi. Calismada sonuglara ait degiskenlerle ilgili
ortalama, ortanca ve oranlar belirlenerek tanimlayici
istatistik yapildi. Sag kalim analizleri i¢in Log-rank tes-
ti ve Kaplan-Meier egrileri kullanildi. Elde edilen so-
nuglarin istatiksel degerlendirmesinde p<0.05 anlaml
kabul edilmistir.

BULGULAR

263 metastatik meme kanseri kadin hastanin dhil
edildigi caliymamizda ortalama yas 54.3 (25-88) olup;
medyan takip siiresi 48.3 ay (IQR: 26.5-79.3) saptan-
d1. 126 (%47.9) hastada de novo metastaz, 137 (%52.1)
hastada ise takipte metastaz saptandi (Tablo 1). HR+
hasta sayis1 213 (%81), Her2+ hasta sayis1 74 (%28.1),
triple-negatif hasta sayisi ise 25 (%9.5) olarak saptan-
mistir (Tablo 1). En sik metastaz yeri 200 (%76) olgu
ile kemik ve bunu takiben 134 (%51) olgu ile akciger
ve lenf nodu metastazlar1 ayni siklikta, karaciger me-
tastazi ise 85 (%32.3) olguda saptandi (Tablo 2). Birinci
basamakta uygulanan tedavilere gore ise sirasiyla, sade-
ce HT alan 74 (%28.1) hasta, KT+HT alan 53 (%20.2),
sadece KT alan 42 (%16.0), anti-Her2+KT alan 26 (9.9),
anti-Her2 tedavi+KT+HT alan 25 (9.5) ve CDK4/6 in-
hibitora+HT alan 19 (7.2) hasta mevcuttu (Tablo 3).

Hastalarin birinci basamak tedavi cevaplary; 39
(%14.8) hastada tam yanit, 150 (%57) hastada parsi-
yel yanit, 6 (%2.3) hastada stabil hastalik ve 35 (%13.3)
hastada ise progresif hastalik seklinde sonugland:
(Tablo 3).
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Tablo 1. Hastalarin genel 6zellikleri.  N=263

Tani yast (min-max) 54.3 (25-88)
Viicut kiitle indeksi (kg/m?) 30.5 (17.6-
(min-max) 52.0)
Meme tarafi n (%)
Sag 139 (52.9)
Sol 120 (45.6)
Bilateral 4(1.5)
Menopoz durumu n (%)
Premenopozal 106 (40.3)
Postmenopozal 157 (59.7)
Histolojik tip n (%)
Invaviz duktal karsinom 232 (88.2)
Invaziv lobiiler karsinom 17 (6.5)
Mikst karsinom” 2(0.8)
Diger 12 (4.5)
Hormon reseptor durumu n (%)
Pozitif 213 (81)
Negatif 50 (19)
Her2 durumu n (%)
Pozitif 74 (28.1)
Negatif 190 (71.9)
Uglii negatiflik durumu n (%)
Var 25(9.5)
Yok 238 (90.5)
Molekiiler gruplara gore dagilim n (%)
HR+ Her2-"" 164 (62.4)
HR+ Her2+ 50 (19.0)
HR- Her2+ 24 (9.1)
HR- Her2- 25 (9.5)
Tanidaki evrelere gore dagilim n (%)
Evre 1 16 (6.1)
Evre 2 58 (22.1)
Evre 3 63 (24.0)
Evre 4 126 (47.9)
Histolojik grade n (%)
Grade 1 26 (9.9)
Grade 2 103 (39.2)
Grade 3 66 (25.1)
Ki67 n (%)
<%15 39 (14.8)
>%15 136 (51.7)
Son sag kalim durumu n (%)
Ex 152 (57.8)
Yasiyor 111 (42.2)

*en az iki farkls histolojik tip barindiran tiimérler

**mediiller karsinom, miisindz karsinom, metaplastik karsinom,
papiller karsinom ve tiibiiler karsinom alt tiplerini icermektedir

**HR: hormon reseptor Her2: human epidermal growth faktor 2

Tum popiilasyonda medyan genel sag kalim (OS) 74.7
ay saptanirken; HR(+) Her2(-) grupta 77.3 ay, HR(+)
Her2(+) grupta 67.2 ay, HR(-) Her2(+) grupta 108.2 ay
ve triple negatif grupta ise 55.9 ay (Tablo 4) olup sayi-
sal fark olsa da molekiiler alt gruplar arasinda istatistik-
sel anlamli OS farki saptanmamuistir (p=0.42, Sekil 1A).
Tiim grup i¢in medyan birinci basamak PFS 12.2 ay olup;
HR (+) Her2(-) grupta 12.7 ay, HR+ Her2(+) grupta 9.6
ay, HR(-) Her2(+) grupta 6.8 ay ve HR(-) Her2(-) grup-
ta ise; 6.8 ay saptandi (Tablo 4). Gruplar arasinda PFS
agisindan sayisal farklar saptansa da istatistiksel anlamh
degildi (p=0.35, Sekil 1B). Birinci basamak CDK4/6 in-
hibitorii temelli hormonoterapi alanlarda medyan OSye
ulagilamadi, CDK4/6 inhibitorii disi hormonoterapi
alanlarda medyan OS 65.7 ay iken, KT+HT alanlarda
76.1 ay, sadece sitotoksik KT alanlarda 61.0 ay, anti-Her2
tedavi ile birlikte KT alanlarda 61.1 ay ve anti-Her2 te-
davi+KT+HT alanlarda ise 81.2 ay olarak saptanmistir
(Tablo 4, p=0.025, Sekil 1C). Birinci basamak tedavilerin
ikili karsilastirmalarinda OS’ de CDK4/6 inh.+HT alan
grup ile diger tim gruplar arasinda istatistiksel anlam-
I1 fark saptandi (Tumiinde p<0.05) ancak diger gruplar
arasindaki ikili karsilastirmalarinda istatistiksel anlamli
fark saptanmadi (Tablo 5).

Birinci basamakta uygulanan tedavi tiiriine gére en
uzun PFS1, KT+HT grubunda (17.8 ay) saptanmisken,
en kisa PFS1 ise sadece KT alan grupta (4.2 ay) saptan-
muistir (Tablo 4, p=0.01, Sekil 1D). KT+HT alan grup-
ta CDK4/6 inhibitori+HT alanlara gére daha iyi PFS1
stiresi saptandi (p=0.022) ancak OSde ise CDK4/6 in-
hibitorii+HT alanlarda sag kalim daha iyiydi (p=0.001)
(Tablo 5). Sadece HT alanlar ile CDK4/6 inhibito-
ri+HT alanlar arasinda PFS1’ de anlamli bir fark sap-
tanmazken, OS ise CDK4/6 inhibitérii+HT alanlarda
anlamli olarak daha iyiydi (p=0.005) (Tablo 5).

TARTISMA

Hasta popiilasyonunda saptanan HR+(%81) ve trip-
le-negatiflik (%9.5) sikliklar literatiire benzer saptan-
mistir. Her2+1igi ise %28 olup, beklenen sikliktan biraz
daha yiiksek oranda (Her2+lik oran1 genellikle %15-20
arasinda oldugu belirtilmektedir) saptanmistir (10).
Hasta molekiiler gruplari arasinda beklenenden farkl
olarak istatistiksel olarak anlamli genel sag kalim farki
saptanmasa da; triple-negatif grupta diger gruplara gore
say1sal olarak daha kisa (55.9 ay) OS siiresi saptanmugtr.
Literatiir ile kiyaslandiginda ise TNMKde erken niiks ya
da de novo metastatik olgularda immunoterapilerin de
tedavilere eklenmesiyle en iyi medyan OS siireleri elde
edilmis olsa da ancak 18 aylardan, 25-26 ay diizeyleri
elde edilmistir (8,9). TNMK’li hasta grubumuzda uzun
OS elde edilmesinin nedeni de novo metastatik hasta
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Tablo 2. Metastaz bolgelerinin goriilme sikliklari

Kemik Karaciger Akciger Lenf nodu Beyin Leptomeningeal

metastazi metastazi metastazi metastazi metastazi metastaz
n (%) n (%) n (%) n (%) n (%) n (%)

Metastaz Yok 60 (22.8) 176 (66.9) 127 (48.2) 127 (48.2) 199 (75.6) 254 (96.6)
Var 200 (76) 85 (32.3) 134 (51.0) 134 (51.0) 62 (23.6) 7 (2.7)

Toplam 260 (98.9) 261 (99.2) 261 (99.2) 261 (99.2) 261 (99.2) 261 (99.2)
Veri yok 3(1.1) 2(0.8) 2(0.8) 2(0.8) 2(0.8) 2(0.8)

Genel toplam 263 (100) 263 (100) 263 (100) 263 (100) 263 (100) 263 (100)

Tablo 3. Hastalarin tedavi ozellikleri N=263

Birinci basamak tedavi tiirii n(%)

Hormonoterapi* 74 (28.1)
KT+Hormonoterapi 53 (20.2)
Kemoterapi** 42 (16.0)
Anti-Her2 tedavi+KT-+hormonoterapi 25(9.5)
Anti-Her2+KT 26(9.9)
CDK4/6+Hormonoterapi*** 19 (7,2)
Birinci basamak endokrin tedavi n(%)

Tam+LHRH analogu’ 32 (19.0)
AI+LHRH analogu™ 111 (64.9)
Fulvestran 9 (5.3)
CDK4/6+Hormonterapi 19 (10.8)
Birinci basamak anti-Her2 tedavi n(%)

Trastuzumab 39 (60)
Trastuzumab+Pertuzumab 22 (33.8)
Diger anti-Her2™ 4(6.2)

Metastatik tedavi basamak sayis1 n(%)
1

113 (%43)

2 43 (%18.6)
3 25 (%9.5)
>4 52 (19.9)
Birinci basamak tedavi yanitlar:

Tam yanit (CR) 39 (17)
Parsiyel yanit (PR) 150 (65.2)
Stabil hastalik (SD) 6 (2.6)
Progresif hastalik (PD) 35 (15.2)

+ hastalar tamoksifen+LHRH analogu, A[+LHRH analogu veya fulvestran almugtur.

++ hastalar paklitaksel, karboplatin+paklitaksel, kapesitabin, AC (doksorubisin+siklofosfamid), CAF (siklofosfamid-+doksorubisin/epiru-
bisin+flourourasil),gemsitabin, siplatin+ gemsitabin kullanmistir.

+++ CDK4/6 inhibitroii olarak hastalar ribociclib veya palbociclib kullanmis olup, letrozol veya fulvestran ile kombine tedavi almiglardir.
*tam: tamoksifen, LHRH analogu: liiteinizan hormon releasing hormon analogu (hastalar goserelin ya da leuprolid kullanmigtir).

** Al=aromataz inhibitérii (hastalar letrozol, anastrazol ya da ekzemestan kullanmistir).

**#*2 hasta Trastuzumab emtansin (TDM-1) ve 2 hasta lapatinib+kapesitabin kullanmigtir.
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Tablo 4. Hasta gruplari ve birinci basamak tedavi tiiriine gore median PFS ve OS siireleri

Molekiiler PFS (ay) /olgu OS (ay)/olgu Birinci basamak tedavi PES (ay) /olgu OS (ay)/olgu
grup sayisi sayisl tura sayis1 sayis1
HR+ Her2- 12.7 (92) 77.3 (94) Hormonoterapi 12.6 (44) 65.7 (46)
HR-+Her2+ 9.6 (32) 67.2 (31) KT+Hormonoterapi 17.8 (35) 76.1 (31)
HR- Her2+ 6.8 (11) 108.2 (11) Kemoterapi 4.2 (29) 61.0 (29)
HR- Her2- 6.8 (13) 55.9 (16) Anti-Her2+KT+HT 13.0 (17) 81.2 (15)
Tim grup 12.2 (148) 74.7 (152) Anti-Her2+KT 8.4 (16) 61.1(14)
CDK4/6 inh.+HT 9.6 (5) NR' (2)
Tim grup” 12.2 (146) 72.0 (137)
* NR: median OS ulagilamada.
** 3 olgu birinci basamak tedavi olarak trastuzumab-+hormonoterapi almustir, say1 azlig1 nedenli kategorize edilmedi.
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Sekil 1. A. Molekiiler gruplara gore hastalarin genel sag kalim (OS) egrileri. B. Molekiiler gruplara gére hastalarin prog-
resyonsuz sag kalim(PFS1) egrileri. C. Birinci basamak tedavi kategorisine gore hastalarin genel sag kalim (OS) egrileri. D.
Birinci basamak tedavi tiiriine gore hastalarin progresyonsuz sag kalim (PFS1) egrileri
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Tablo 5. Tedavi kategorilerinin ikili karsilastirmalarinin progresyonsuz sag kalim (PFS1) ve genel sag kalim (OS)

icin p degerleri

Hormonoterapi KT+HT Her2+KTIj—IIl-;[il: Sadece KT Anti-Her2+KT 151:}]1) 5;/16,
OS PFS1(p) OS PES1 (ON] PFS1 OS PES1 OS PES1 oS PFS1
Tedavi kategorisi | (p*) . ® ® e e ® ® e ® ®
Hormonoterapi 0.76 0.08 0.62 0.76 0.19 | 0.002 0.81 0.37 | 0.005 0.09
KT+HT 0.76 0.08 0.81 0.08 0.42 0.00 0.70 | 0.035 | 0.001 | 0.022
Anti-

Her2+KT+HT 0.62 0.76 0.81 0.08 0.49 0.06 0.72 0.74 | 0.002 0.30
Sadece KT 0.19 0.002 0.42 0.00 0.49 0.06 0.21 0.13 | 0.001 0.41
Anti-Her2+KT 0.81 0.37 0.70 0.035 0.72 0.74 0.21 0.13 0.016 0.55

CDK4/6 inh.+HT | 0.005 0.09 | 0.001 0.022 | 0.002 0.30 | 0.001 041 | 0.016 0.55

*p degeri <0.05 anlamli kabul edilmistir. Anlamli p degerleri koyu renkle yazilmustir.

sayisinin azlig1 (26 olgunun 5’i) olabilir. De novo has-
talarimiz ayr1 ele alindiginda medyan OS 11.6 ay elde
edilmis olup literatiire kiyasla daha kisa, takipte metas-
taz olanlarda ise OS 55 aylarda olup literatiire gore uzun
bir sag kalim siiresi elde edilmistir (11). HR (-) Her2(+)
grupta ise medyan OS 108.2 ay olup, bu grupta tanida
metastaz olanlarda medyan OSye ulagilamadi, takipte
metastaz gelisenlerde ise medyan OS 108.2 aydi, bu da
Cleopatra calismasinda (taksan+trastuzumab+pertuzu-
mab kullanilmisti) elde edilen 57 aylik medyan OSnin
belirgin iizerindeydi ve bir¢ok hastamiz, pertuzumaba
ulasamamuist1 ve bu grupta hastalarin yarisina yakininda
tanida metastaz mevcuttu (11 hasta de novo metastaz,13
hastada ise takipte metastaz). HR(+) Her2(+) grupta
ise medyan OS 67 ay olarak saptanmis olup bu hasta-
larin bitylik ¢ogunlugunda tanida metastaz mevcuttu
(%57’sinde de novo metastaz mevcuttu) ve bu hastala-
ra benzer ozellikteki hastalarin incelendigi Sysucc 002
caligmasinda (birinci basamakta, trastuzumab+KT alan
hastalar ile trastuzumab+hormonterapi alan hastalar
kiyaslanmist1) elde edilen 33 aylardaki medyan OSye
gore belirgin uzundu (12). Uygulanan tedavilere gore
ise incelendiginde birinci basamak CDK4/6 inhibitorii
alanlarda son yillardaki ¢alismalara benzer olarak heniiz
bir medyan OS’ ye ulasilamadi, anti-Her2 temelli tedavi
alanlarda ise yeni tedavi seceneklerinin artmasi ile bir-
likte bizim hastalarimizda da (61-82 ay) 6nemli sag ka-
lim stireleri elde edilmistir (3-5).

Birinci basamak tedavilere gruplarina gére hormono-
terapi alanlarda elde edilen PFS siiresi (12.6 ay) , Paloma
2, Monarch 2, Monarch 3, Monaleesa 3 ve Monaleesa 7
¢aligmalarindaki kontrol kollarinda (letrozol, Al/tam,
NSATI veya fulvestrant ieren kollar) elde edilen PFS sii-
releri ile benzerdi (3,4,5,13,14). CDK4/6 inhibit6r temel-
li HT alan grupta ise birinci basamak PES 9.6 ay olup, bu
Paloma 3 ¢aligmasi (PFS 9.5 ay) ile benzer ancak Paloma
2 (PFS:24.8 ay), Monaleesa 2 (PFS:25.3), Monaleesa 3

(PFS:20.3 ay) ve Monaleesa 7 (PFS:23.8 ay) caligmalarina
gore ise daha kisa tespit edilmistir (3,4,13,14,15). Bunun
nedeni CDK4/6 inhibitorii alan hasta sayisinin azhig
olabilir (19 hastanin 5’inde progresyon gelismistir). Pa-
loma 2 ¢alismasinda, letrozole palbociclib eklemesi ile
metastatik meme kanserli hastalarda birinci basamakta
letrozole gore daha iyi PFS elde edilmistir, De Michele
ve ark’nin yaptig1 ve cok merkezli, gercek yasam verile-
rinden elde edilen sonuglara gore de birinci basamakta
palbosiklib ile hem PFS hem de OSde daha iyi sag ka-
limlar elde edilmistir (16,17). Paloma 1 ¢aligmasinda ise
numerik olarak daha iyi OS saptansa da istatistiksel an-
lamli degildi (3). Monaleesa -2 ¢alismasinda letrozole ri-
bosiklib eklenmesi ile birinci basamakta daha iyi PES ve
OS siireleri elde edilmistir. Monaleesa-3 ¢alismasinda bi-
rinci basamakta fulvestrana ribociclib eklenen grupta da
daha iyi OS siireleri elde edilmistir (4,13). Calismamizda
ise hasta say1sinin azlig1 nedeniyle palbosiklib ve ribosik-
lib alan hastalar ayri sekilde analiz edilmedi. CDK4/6 in-
hibitorii temelli hormonoterapi alan grupta belirttigimiz
calismalardan farkli olarak, sadece hormonoterapi alan-
lar ile benzer PES1 siireleri saptandi, OS igin ise literatiir
verilerine benzer sekilde medyan sag kalima ulagilama-
di. KT+HT alan grupta ise CDK 4/6 inhibitorii temelli
hormonoterapi alanlara gore, daha iyi PFS1 ancak daha
kotii OS elde edilmesi, bu hasta grubundaki daha yaygin
ve daha sik visseral metastaz nedenli ilk tedavi tercihi
olarak kemoterapi secilmesi ve buna bagl iyi bir ilk ya-
nit ancak sonraki basamaklarda erken progresyonlar ile
aciklanabilir.

Anti-Her2 temelli tedavi alan gruplarda ise birinci
basamak PFS 8.4-13 aylarda saptanmis olup; bu olgula-
rin biiyiik kismi sadece trastuzumab tedavisi almusti ve
benzer tedavileri alan hasta gruplarinin (trastuzuma-
b+kemoterapi veya trastuzumab taksan alan hastalar)
alindig1 farkli ¢aligmalarda elde edilen PFS (7.5-12.4
ay) ile benzerdi (6,7).
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Sonu¢ olarak hasta molekiiler gruplari arasinda
PES1 ve OS siirelerinde istatistiksel anlaml farklilik
saptanmadi. Birinci basamak tedavilere gore ele alin-
diginda PFS1 ve OS siireleri bakiminda literatiir ile
uyumlu bulgular elde edilmis olup, Her2+ olgularin
¢ogunda donemin ilaca erisim sartlar1 nedenli bircok
hasta birinci basamakta sadece trastuzumab (%607) al-
masina ragmen anti-Her2 tedavi alan hastalarda PFS1
sureleri literatiir ile benzer, OS siireleri ise biraz daha
uzundu. CDK4/6 inhibitorlerine ulagsmak ancak son
yillarda miimkiin olmasi nedeniyle, bu ilaglarin kul-
lanildig1 hasta sayis1 az olsa da sag kalim stireleri bu
ilaglarin ilgili ¢alismalarinda elde edilenlere benzerdi.
TNMK grubunsa hasta sayisinin ise gorece az olmasi
nedeniyle bu grupta elde edilen sag kalim siirelerinin
kargilastirilmasi ve genellenmesi ile ilgili kisithiliktan
bahsedilebilir.

Etik kurul onay1: Afyonkarahisar Saglik Bilimle-
ri Universitesi Tibbi Etik Kurulu'nun 07.04.2023 tarih
ve 2023/185 sayili karari ile bu ¢alisma icin etik kurul
onay1 alinmigtir. Arastirma 1975 Helsinki Bildirgesine
uygun sekilde gerceklestirilmistir.

Finansal A¢iklama ve Cikar Catismasi: Caligma-
miz bir kurum ve kurulusca finanse edilmemistir. Bu
calismada yazarlar arasinda herhangi bir konuda ¢ikar
¢atismasi bulunmamaktadir.

Aragtirmacilarin Katki Oran1 Beyan Ozeti: Tiim
yazarlar makaleye esit olarak katki sunduklarini beyan
ederler.
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Incidence of Arachnoid Cyst Cases in Kahramanmaras and
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Kahramanmaras Ilinde Araknoid Kist Olgularinin Insidansi ve
Bu Olgularin Retrospektif Ayrintili Analizi
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Ozet

Amag: Araknoid kistler nérogoriintiilemenin yayginlagmasi nedeniyle sik¢a karsilastigimiz iyi huylu lezyonlardir. Genellikle asemptomatik olmakla birlikte
lokalizasyonu, boyutu ve BOS akimina etkisine gore g¢esitli semptomlara sebep olabilmektedir. Semptomatik olmasi durumunda cerrahi girisim gereke-
bilmektedir. Caligmamizda araknoid kistlerin insidansi, klinik bulgulari, takip ve tedavi siirecindeki yonetimini olgularimiz tizerinden literatiir esliginde
arastirmay1 planladik.

Gereg¢ ve yontemler: Hastanemizde Ocak 2017 ve Aralik 2022 arasinda 30.073 olgunun beyin manyetik rezonans gériintileme (MRG)’leri incelenerek
araknoid kist saptanan 751 olgu tespit edildi. Bu olgularin demografik 6zellikleri, lokalizasyonu, boyutu, klinik semptomlari, takip ve tedavi siiregleri in-
celendi.

Bulgular: Olgularin 218’1 (%29) 18 yas ve alti, 533’1 (%71) 18 yas iizeri olarak tespit edildi. On sekiz ve alt1 yas grubu araknoid kist siklig1 %5.3, 18 yas
tizeri %2 olarak tespit edildi. Genel popiilasyonda araknoid kist insidans1 %2.5 olarak belirlendi. Cinsiyet dagiliminda 351°1 (%47) kadm, 400°% (%53) er-
kekti. Erkek cinsiyette yaklagik iki kat siklik mevcuttu. Olgularin lokalizasyonlara gore dagilimi en sik olarak 330 (%44) posterior fossa, 226 Sylvian fissiir
(%30), 100 (%13) konveksite, 74 (%9.9) olguda birden fazla lokalizasyonda araknoid kist saptandi. 298 olgunun takip goriintiilemesi mevcuttu. Bu olgularin
takipleri sirasinda anlamli boyut artisi izlenmedi.

Sonug: Araknoid kistler yapilan nérogériintiilemelerde yaygin olarak izlenmektedir. Araknoid kistlerin tanisi ve asemptomatik hastalarmn takibi konusunda
fikir birligi oldugu diisiiniilmekle birlikte semptomatik olgularin tedavisi igin ileri tetkiklerin kullaniminin standardizasyonu ve uygun cerrrahi teknigin
secimi i¢in daha biiyiik olgu serilerine ihtiyag vardir.

Anahtar Kelimeler: Araknoid kist, insidans, nérogériintiileme, semptom

Abstract

Objective: Arachnoid cysts are benign lesions frequently encountered owing to the widespread use of neuroimaging. Although they are usually asympto-
matic, they can cause various symptoms depending on the location of the cyst, its size, and its effect on the flow of the CSF. If they are symptomatic, surgical
intervention may be required. Herein, we aimed to investigate the incidence, clinical findings, follow-up, and management of arachnoid cysts in patients in
the context of the literature.

Material and methods: Between January 2017 and December 2022, the brain magnetic resonance images (MRI) of 30073 patients were examined in our
hospital; 751 patients with arachnoid cysts were identified. The demographic characteristics, cyst location and size, clinical symptoms, follow-up, and treat-
ment processes of these patients were examined.

Results: Overall, 218 patients (29%) were aged <18 years, and 533 (71%) were aged >18 years. The incidence of arachnoid cysts was 5.3% in the <18 years
age group and 2% in the >18 years age group. The incidence of arachnoid cysts in the general population was 2.5%. In terms of sex distribution, 351 patients
(47%) were women and 400 patients (53%) were men, with the incidence of arachnoid cysts being two times more common in men than in women. The
distribution of the cases according to localization revealed that arachnoid cysts were detected most commonly in the posterior fossa (n=330; 44%), Sylvian
fissure (n=226; 30%), cerebral convexity (n=100: 13%), and more than one location (n=74; 9.9%). Data regarding follow-up imaging were available for 298
patients. No significant increase in the size of the cyst was observed during follow-up.

Conclusion: Arachnoid cysts are commonly observed during neuroimaging. Although there is a consensus regarding the diagnosis of arachnoid cysts and
follow-up of asymptomatic patients, larger case series are warranted to standardize the use of advanced examinations for treating symptomatic patients and
selecting appropriate surgical techniques.

Keywords: Arachnoid cyst, incidence, neuroimaging, symptom

Correspondence: Muhammet KIRKGECIT, T.C. Ministry of Health Elbistan State Hospital, Neurosurgery Clinic, Kahramanmaras, Tiirkiye
Phone: +90 0507 504 5245 e-mail: mkirkgecit46@gmail.com

ORCID No (respectively): 0009-0004-5971-3002, 0000-0002-9234-5908, 0000-0003-3905-2206, 0000-0002-6813-2064

Submission date: 12.11.2023

Acceptance date: 24.09.2024

DOI: 10.17517/ksutfd.1389570

KSU Medical Journal 2025;20(1): 8-12 n KSU Tip Fak Der 2025;20(1): §-12



KIRKGECIT et al.

INTRODUCTION

Arachnoid cysts are benign intra-arachnoid flu-
id collections that constitute ~1% of all intracranial
space-occupying lesions (1). Richard Bright first pro-
vided a conclusive definition of this pathology in 1831
alongside autopsy findings (2). Arachnoid cysts are the
most common intracranial cysts (3).

Arachnoid cysts are divided into primary and second-
ary arachnoid cysts. Primary arachnoid cysts are congen-
ital and secondary arachnoid cysts are usually formed
after trauma, hemorrhage, infection, or tumor (4).

Arachnoid cysts are diagnosed more frequently owing
to the widespread use of neuroimaging via computed to-
mography (CT) and magnetic resonance imaging (MRI).
The incidence of arachnoid cyst in the literature varies
between 0.5% and 1.7% (5). Although arachnoid cysts are
usually asymptomatic, symptoms may occur depending
on the location and size of the cyst and its effects on the
flow of the cerebrospinal fluid (CSF). Among these symp-
toms, headache, seizure, nausea, vomiting, and growth
retardation are the most common (6). The localization of
arachnoid cysts is mostly supratentorial. In this region, it
is most commonly observed in the middle fossa (6).

Herein, we aimed to investigate the incidence of
arachnoid cysts in our hospital owing to the limited
number of studies on arachnoid cysts in the literature
and the small number of cases. However, as there is no
consensus in the literature regarding the follow-up and
treatment process for such patients, we aimed to deter-
mine the age and sex distribution of patients with arach-
noid cysts, location and size of the lesion, change in
the size of the lesion in patients who were followed up,
symptoms and their relationship with arachnoid cysts,
preoperative and postoperative clinical status of patients
who underwent surgical intervention, and comorbidi-
ties via a retrospective detailed analysis of these patients.
We also compared the results of our study with those of
previous studies.

MATERIALS AND METHODS

The brain MRIs included in this study were taken
between January 2017 and December 2022 at Kahram-
anmaras Siit¢ii Imam University Hospital, the only ter-
tiary care center in Kahramanmaras, and were obtained
from the electronic medical records system of the hospi-
tal. The radiology reports of these imaging studies were
searched using the search engine and the term “arach-
noid cyst,” and the reports that included the term were
reviewed. After reviewing the reports of the cases, the
images were evaluated. The patients who did not have
a radiology report or those whose images could not be
obtained were excluded from the study.

To examine the clinical information of the patients
whose radiology reports and imaging studies were ana-
lyzed, their applications for brain MRI and discharge re-
ports of previous admissions, if any, were accessed from
the electronic medical record system of the hospital.
Herein, all the patients with arachnoid cysts detected via
brain MRI were included in the study without any age
restriction criteria and the demographic characteristics,
such as age and sex, of the patients were recorded. The
electronic medical records of the patients were exam-
ined in detail in terms of clinical complaints, physical
examination findings, new clinical findings in patients
who were followed up, and indications for brain MRIs
and comorbidities.

The localizations of arachnoid cysts in patients with
more than one cyst were determined by examining the
brain MRIs. The location of Sylvian cysts was divided
into right and left hemispheres. The Galassi classifica-
tion method was employed for classifying cysts locat-
ed in the Sylvian fissure. The patients who underwent
surgical intervention because of arachnoid cysts were
identified. The preoperative complaints, examination
findings, imaging studies, and additional investigations
of these patients were evaluated together. The postop-
erative clinical status, postoperative imaging, and long-
term follow-up of the patients were analyzed in terms of
surgical complications.

Statistical Analysis

Continuous data were analyzed using SPSS 28.0
package program. Kolmogorov-Smirnov and Shapiro-
Wilk tests were used to investigate whether there was a
difference between the distribution of continuous data
and normal distribution. Mann-Whitney U test was
used for paired-group comparisons of non-normally
distributed data, and Kruskal-Wallis H test was used
for three-group comparisons. Linear regression meth-
od was preferred to establish a cause-effect relationship
between two continuous variables. A value of p <.05
was considered statistically significant.

RESULTS

In total, 30073 patients who underwent brain MRI
between January 2017 and December 2022 at Siit¢li
Imam University, Faculty of Medicine were identified
and included in the study. Of these patients, 18448 were
women and 11625 were men. Of the patients, 4109 were
aged <18 years and 25964 were aged >18 years. Arach-
noid cysts were detected in 751 patients. The incidence
of arachnoid cyst was 2.5%, with a prevalence of 3.4%
in men and 1.9% in women.

When patients with arachnoid cysts were analyzed
according to age groups, 218 (29%) were aged <18 years
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and 533 (71%) were aged >18 years. The incidences of
arachnoid cysts in the <18 and >18 years age groups
were 5.3% and 2%, respectively.

In terms of sex, 351 (47%) women and 400 (53%)
men had arachnoid cysts. In total, 144 patients aged < 18
years were men and 74 were women, while 256 patients
aged >18 years were men and 277 were women. When
all the patients were compared according to sex, the fre-
quency of arachnoid cysts was found to be approximate-
ly two times higher in men than in women. The age and
sex distribution of the cases are shown in Figure 1.

When we examined the distribution of arachnoid
cysts according to localization, the most common lo-
calizations were posterior fossa (n=330; 44%), Sylvian
fissure (n=226; 30%), and cerebral convexity (n=100;
13%) cases. In addition, 65 patients (9%) had arachnoid
cysts in 2 locations, 8 patients had cysts in 3 locations, 4
patients had cysts in the interhemispheric fissures, 7 pa-

600
500
400
300
200

100

<18 age

tients had cysts in the quadrigeminal cisterns, 6 patients
had cysts in the intraventricular septum, 2 patients had
cysts in the ambient cisterns, 1 patient had cysts in the
occipital region, 2 patients had cysts in the hippocam-
pus, and 1 patient had cysts in 4 locations. The locali-
zation of the arachnoid cysts is shown in Table 1. The
patients with arachnoid cysts in more than one location
are shown in Table 2.

Herein, 453 patients had no follow-up images, while
298 patients had 2 or more images. No significant
change in dimensions was found in the patients whose
follow-up images was evaluated. The clinical history of
the patients was evaluated. Presenting complaints and
indications for brain MRI were analyzed. The com-
plaints of patients at the time of admission could not
be obtained in 45 cases. Of the patients, 536 (71.4%)
presented to the hospital with headache, 43 (5.7%)
with seizures, 40 (5.3%) with dizziness, 20 (2.7%) with
numbness, 16 (2.1%) with forgetfulness, 13 (1.7%) with

>18 age

M Male ™ Female

Figure 1. Age and sex distribution

Tabloe 1. Distribution according to arachnoid cyst localization

Localization Number of cases %
Posterior fossa 330 44
Silvian fissure 226 30
Cerebral convexity 100 13.3
Other 30 4
Multiple locations 65 8.7

Tabloe 2. Arachnoid cysts with multiple localization

Number of localizations Number of cases %
2 65 87.8
3 8 10.8
4 1 1.4
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syncope, 11 (1.5%) with nausea and vomiting, 7 (0.9%)
with tremors, 4 with motor deficits, 4 with growth re-
tardation, 4 with increased head circumference, 2 with
ataxic gait, 1 with tinnitus, 1 with speech disorder, and
1 with psychiatric symptoms.

Surgical procedures were performed in six patients.
Five patients were aged < 18 years and one was in the
>18 years group. In terms of sex distribution, five pa-
tients were men and one was a woman. Four patients
had Galassi type 3 arachnoid cyst, one had type 2 cyst,
and the one had an arachnoid cyst located in the quad-
rigeminal cistern. When the surgical indications of the
patients were analyzed, two underwent surgery for hy-
drocephalus, three underwent surgery for accompany-
ing signs of increased intracranial pressure (ICP), and
one underwent surgery for complaints of growth retar-
dation and speech disorder. A cystoperitoneal shunt was
placed in three patients and a ventriculoperitoneal shunt
was placed in two patient. In one patient, hematoma was
drained owing to spontaneous subdural hematoma.

DISCUSSION

Arachnoid cysts are benign mass lesions, usual-
ly congenital in origin, containing CSF-like substance
and surrounded by an arachnoid-like membrane. These
common lesions are often detected incidentally owing
to the increased use of neuroimaging. The exact eti-
ology and natural history of these lesions are not well
defined. Therefore, to the best of our knowledge, opti-
mal treatment guidelines are yet to be established. Most
cases are asymptomatic and may remain asymptomatic
for life. In some cases, there is an increase in the size
of the lesion, while in a very few cases, it may sponta-
neously resolve. Surgical treatment may be required in
symptomatic patients with enlarging cysts or in those
with bleeding and obstructive hydrocephalus (7). The
patients who were detected to have arachnoid cysts in
our university hospital, which is the only tertiary care
hospital in the Eastern Mediterranean region serving a
population of ~2 million, with patients presenting from
the surrounding provinces of Osmaniye, Adiyaman,
Sanlurfa, and Antakya, were mostly asymptomatic.
Arachnoid cysts in these patients were detected inci-
dentally during the investigation of another etiology.
The need for urgent surgical intervention because of
progression in the cyst size, obstructive hydrocephalus,
and hemorrhage was found in very few patients. The
first comprehensive study on the prevalence of arach-
noid cysts was conducted by Becker et al. who assessed
the brain CT scans of 27187 patients, reporting a preva-
lence of arachnoid cysts of 0.32% (8). Al-Holou et al. re-
peated their study on the prevalence of arachnoid cysts
involving adults. The study included 47417 patients

who underwent brain MRI between 1997 and 2009. In
this series, arachnoid cysts were found in 661 patients
and the prevalence was reported as 1.4%. In this series,
arachnoid cysts were found in 356 (1.8%) of 20327 men
and 305 (1.1%) of 28090 women (9).

This study largely reflects the patient population in
the Eastern Mediterranean region, wherein the preva-
lence of arachnoid cysts of the general population was
2.5, 5.3% in patients aged <18 years and 2% in patients
aged >18 years. On examining the relevant literature, the
prevalence of arachnoid cysts was higher in our study
for the general population and age groups. In a case
series of adult patients with arachnoid cysts, Al-Holou
et al. reported that the cyst was located in the middle
fossa in 237 (34%) patients, retrocerebellar region in
232 (33%) patients, cerebral convexity in 98 (14%) pa-
tients, and cerebellopontine corner in 48 (7%) patients
(8). Although the most commonly reported localization
is the middle fossa, the incidence of the localization of
arachnoid cysts in the posterior fossa was 44% in our
study. We believe that multifactorial causes, in which
environmental causes are also at the forefront, should be
considered in addition to genetic characteristics of indi-
viduals in our region. The fact that the population in our
region in general is socioeconomically behind than oth-
er regions and that it is one of the main centers receiving
migration from northern Syria may have negative re-
percussions on prenatal maternal nutrition and conse-
quently on the development of neural tissues and brain
meninges in fetal life. The presence of Turkey’s largest
Afsin-Elbistan thermal power plant in our region, and
the fact that this may have negative effects on pregnant
women, is another issue that should be emphasized.

The treatment of arachnoid cyst remains unclear.
Because of the fact that the cyst size remains constant in
the majority of cases, most patients are asymptomatic.
In addition, surgical morbidity is high, and thus, con-
servative treatment and follow-up of patients through
brain CTs or brain MRIs are recommended. During
the follow-up of patients with asymptomatic arachnoid
cysts, cases that spontaneously resolve without surgi-
cal intervention have been reported (10,11). Although
there is considerable controversy regarding the indica-
tions for the surgical treatment of asymptomatic arach-
noid cysts, a review of the literature reveals that there is
a consensus regarding the surgical treatment of symp-
tomatic arachnoid cysts causing seizures, hydrocepha-
lus, increased ICP, neurologic impairment, and compli-
cations with hemorrhage in the cyst or subdural space
(12-16). Some authors, who are in the minority, have
stated that all arachnoid cysts cause a mass effect and
potentially compress the surrounding adjacent brain
structures even if they are asymptomatic and should
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be treated surgically to avoid the risks of cyst rupture
and intracystic or subdural hemorrhage (14-15). In ad-
dition to these results, the relationship between these
symptoms and arachnoid cyst should be evaluated in
detail and objective criteria should be used to decide
surgical treatment (17).

The aim of surgical treatment for arachnoid cysts is
to establish a connection between the cyst and the an-
atomical corridors of CSF or to place a shunt through
the cyst or ventricle to other spaces where CSF can
be absorbed. Surgical techniques for the treatment of
arachnoid cysts include microsurgical excision, cystop-
eritoneal shunt, endoscopic ventriculocystostomy or
ventriculocisternostomy, stereotactic cystoventricular
shunting, and stereotactic intracavitary irradiation.
However, there is still no clarity regarding the selection
of the most appropriate approach among these (17).

In conclusion, we suggest that advanced imaging
methods, electroencephalography (EEG), video EEG,
single photon emission CT, neuropsychiatric evalua-
tion, and genetic tests, if necessary, should be planned
in appropriate patients along with the necessary anam-
nesis, physical examination, and laboratory findings for
patients diagnosed with arachnoid cysts, especially in
symptomatic patients for whom surgical intervention
is undecided, and objective data should be used in the
surgical decision of these patients.

In terms of the surgical technique to be applied, we
suggest that the most appropriate surgical technique
should be decided by evaluating the size and locali-
zation of the arachnoid cyst, its relationship with the
cisterns, presence of hydrocephalus, experience of the
surgeon, and additional comorbidities of the patient.

Herein, we aimed to determine the incidence of
arachnoid cysts in our region as there are very few stud-
ies in the literature. As the only tertiary care hospital in
the Eastern Mediterranean region, serving a population
of ~2 million people, the data were obtained retrospec-
tively by reviewing a large number of patients. When
the literature was analyzed, our study ranked second
among the studies with a large number of cases in the
literature, involving 30073 cases.

Such incidence studies can be conducted separately
for all regions in our country. With multicenter studies
in which the data are combined, the true incidence of
arachnoid cysts in our country can finally be revealed.
Whether the approach modalities, follow-up, and treat-
ment principles of these lesions are different between
regions should be the main subject of future studies
and priority should be given to establishing a nation-
wide consensus, especially in surgical indications and
surgical techniques.
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Evaluation of The Effects and Side Effects of Topical Clobetasol 0.05% and
Topical Anthralin Treatment in Alopecia Areata with Phototricogram

Alopesi Areata’da Fototrikogram ile Topikal Klobetasol 0.05% ve
Topikal Antralin Tedavisinin Etki ve Yan Etkisinin Takibi

Aydan YAZICI', Siikrii BALEVI?

! Aydin Atatiirk State Hospital, Department of Dermatology, Aydin, Tiirkiye
2 Necmettin Erbakan University, Meram Faculty of Medicine, Department of Dermatology, Konya, Tiirkiye

Ozet

Amag: Alopesia areata (AA) skarsiz sa¢ kaybiyla karakterize kronik inflamatuar bir hastaliktir. AA’l1 hastalara uygulanan topikal anthralin ve topikal klobe-
tasol propiyonat tedavisinin etki ve yan etkilerini fototikogramla arastirmay1 amagladik.

Gereg ve yontemler: Alopesia areata’li 40 hasta ¢alismaya alindi ve randomize olarak iki gruba ayrildi. 20 hasta topikal % 0.05 klobetasol 17 propionat
losyon, 20 hasta topikal antralin tedavisi kullandi. Tedavi dncesi ve sonrasi degerlendirme fototrikogram ile yapildi.

Bulgular: Ug ay sonunda tedavi yaniti degerlendirildiginde, klobetasol 17-propiyonat %0,05 uygulanan hastalarin 7’sinde (%35) yetersiz yanit, 8’inde
(%40) kismi yanit, 5’inde (%25) kozmetik yanit oldugu goriildii. Lokal antralin grubundaki hastalarin 4’iinde (%20) yetersiz yanit, 8’inde (%40) kismi yanat,
8’inde (%40) kozmetik yanit gozlendi. Lokal antralin grubunda kozmetik yanit oran1 daha yiiksek olmasina ragmen anlamli fark yoktu (p=0,470). Topikal
antralin grubunda tedaviye yanit vermeyen hasta orani daha diisiiktii ancak anlamli fark saptanmadi (p<0,05). Tedavisi 6 ay boyunca degismeyen hastalarda
lokal klobetasol 17-propiyonat %0,05 alan 13 (%65) hastanin 6’sinda (%46,1) ve 10 (%62,5) hastada kozmetik yanit gézlendi. Lokal antralin alan 16 (%80)
hastada gruplar arasinda anlamli fark saptanmadi (p=0,379). Lokal klobetasol 17-propiyonat %0,05 tedavisine yanit vermeyen ve antralin tedavisine gegen
hastalarda tedavi basarisi, tedavi degisikligi yapilan diger hastalara gore istatistiksel olarak anlamli derecede yiiksekti (p=0,026). Ote yandan 6 aylik siire
sonunda her iki ilacin da mm2 basina sa¢ kokii sayis1 (NH), sa¢ yogunlugu (HD), anagen orani (AR) ve telojen orani (TR) artisina anlamli bir etkisinin
olmadig1 ortaya ¢ikt1 (p=0,148).

Sonug: Topikal klobetasol 17 propiyonat %0,05 losyon ve topikal antralin tedavisi, yama tarzt AA tedavisinin giivenli ve etkili bir seklidir. Her iki ilag
karsilastirildiginda topikal klobetasol 17 propiyonat %0,05 losyona yanit vermeyen hastalarda topikal antralin tedavisine gegildiginde tedavi basarisinin
istatistiksel olarak iistiin oldugu goriildii. Caligmamizin sonuglari ve literatiir taramalari bu iki ilacin etkinligi agisindan daha genis hasta serileri ile ¢aligma-
larn gerekliligini gostermektedir.

Anahtar Kelimeler: Alopesia areata, topikal anthralin, topikal klobetasol, fototrikogram

Abstract

Objective: Alopecia areata (AA) is a chronic inflammatory disease characterized by non-scarring hair loss. In this study, we aimed to investigate the effects
and side effects of topical anthralin and topical clobetasol propionate treatment in patients with AA using a phototrichogram.

Material and methods: The study included 40 patients with AA who were randomly divided into two groups: topical anthralin (n=20) and clobetasol
17-propionate 0.05% (n=20). Phototrichogram values were assessed before and after treatment.

Results: An evaluation of treatment response at the end of three months indicated inadequate response in 7 (35%), partial response in 8 (40%), and cosmetic
response in 5 (25%) of the patients in the clobetasol 17-propionate 0.05% group as opposed to inadequate response in 4 (20%), partial response in 8 (40%),
and cosmetic response in 8 (40%) of the patients in the local anthralin group. Although the cosmetic response rate was higher in the local anthralin group,
there was no significant difference (p=0.470). The rate of patients unresponsive to treatment was lower in the topical anthralin group, while no significant
difference was established (p<0.05). In patients whose treatment was not changed throughout the 6 months, cosmetic response was observed in 6 (46.1%)
out of 13 (65%) patients who received local clobetasol 17-propionate 0.05% and in 10 (62.5%) out of 16 (80%) patients who received local anthralin and no
significant difference was found between the groups (p=0.379). Statistically, treatment success was significantly higher in patients who did not respond to
local clobetasol 17-propionate 0.05% treatment and were converted to anthralin treatment than those who underwent a treatment change (p=0.026). On the
other hand, at the end of the 6 months, it was revealed that both drugs had no significant effect on the increase in the number of hair follicles per mm2 (NH),
hair density (HD), anagen rate (AR), and telogen rate (TR) values (p=0.148).

Conclusion: Topical clobetasol 17 propionate 0.05% lotion and topical anthralin treatment is a safe and effective form of patchy AA treatment. When both
drugs were compared, treatment success was statistically superior when switched to topical anthralin treatment in patients who did not respond to topical
clobetasol 17 propionate 0.05% lotion. The results of our study and literature reviews indicate the necessity of studies with larger patient series in terms of
the effectiveness of these two drugs.

Keywords: Alopecia areata, topical anthralin, topical clobetasol, phototricogram
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INTRODUCTION

Alopecia areata (AA) is an organ-specific autoim-
mune disease characterized by progressive, non-scar-
ring hair loss, affecting both genders equally. Although
environmental factors and genetic predisposition are
considered to be effective in the onset of the disease, its
exact etiology remains unknown. AA is a T cell-medi-
ated autoimmune phenomenon that may affect all hair
follicles. Factors affecting the response of the disease to
treatment include age of onset, diffuseness of hair loss,
family history, and presence of comorbidities, ophiasis,
and atopy. All the treatments given to AA patients con-
trol the disease and provide a palliative effect. In con-
trast, all the local treatments of AA have no systemic
effect on the disease and have a limited effect on the
disease area (1-4).

Phototrichogram has become popular as a nonin-
vasive method in the differential diagnosis of hair dis-
eases, allowing for differentiation of vellus and terminal
hair, assessment of hair density, easy calculation of the
anagen-to-telogen ratio, and detection of drug-related
side effects (5). Topical and intralesional steroids and
topical immunotherapy are recommended as the first
choice therapies in the treatment of mild and mod-
erate AA in numerous evidence-based and consen-
sus-based guidelines (6-8). Studies conducted on topi-
cal clobetasol propionate have suggested this drug as an
effective treatment for AA (9,10). Likewise, anthralin
was proposed as a viable option for the treatment of AA
after the discovery of its effect on local irritant derma-
titis in 1979. Moreover, despite its local side effects, this
drug is used locally in the treatment of AA (11-13).

In this study, we compared the effects and side ef-
fects of topical anthralin and clobetasol 17-propionate
0.05% in patients with AA, using phototrichogram.

MATERIALS AND METHODS

The study designed as experimental. 40 patients with
multilocular AA were included in the study. Clobetasol
17-propionate 0.05% was used by 20 patients (Group
I) and anthralin was used by 20 patients (Group II).
Patients were selected from among those who had no
history of topical or systemic treatment, regardless of
age and disease duration. Patients with alopecia totalis
(AT) and alopecia universalis (AU) were not included
in the study. In all patients, presence of atrophy was in-
vestigated by clinical examination. All the patients ap-
plied their treatments at home. Prior to the treatment,
the initial phototrichogram of the alopecia area (round,
bald patch on the scalp) was obtained with Grimed Mi-
crosoft WDM Image Capture (Win 32) and Scalar USB
microscope M2 macrolens of the dermatoscope. For
phototrichogram imaging, using a patch punched out

into 1-cm by 1-cm squares at a thickness of 1 mm, the
hair follicles were cut 1 mm above the skin, dyed with
a dye within three days, made to rest for 12 minutes,
and then cleaned with an alcohol-containing substance
and photographed. After the initiation of the treatment,
both patient groups were evaluated in terms of increase
in parameters including number of hair follicles per
mm? (NH), hair density (HD), anagen rate (AR), and
telogen rate (TR) at month 3 and 6. The treatment re-
sponse was classified as inadequate (absence of change
along with persistence of alopecic patch, growth of
vellus hair alone, or presence of sparse, sporadic pig-
mented or non-pigmented hair), partial (terminal hair
growth of less than 75% in the alopecia area), and cos-
metic (terminal hair growth of more than 75% in the
alopecia area).

Based on these phototrichogram images, the effects
and side effects of drugs (itching, erythema, discolor-
ation, burning for anthralin); (papules, pustules tel-
angiectasia and atrophy for clobetasol 17-propionate
[0.05%]) were evaluated for each patient.

Clobetasol 17-propionate applied both in the morn-
ing and evening to the patients whose skin involve-
ment area less than 20%. Anthralin 0.5% in petrolatum
was applied an average amount of 0.5-1 fingertip units
(FTUs) onto the alopecia area so as to form a layer on
the area and then to wait for 20 minutes before washing
the area with plenty of water, with the total application
time limited to 120 min. The patients’ treatment re-
sponses were evaluated at the end of 3 months.

In patients using anthralin, the concentration was
increased to 1% after observing partial and cosmetic re-
sponse to topical anthralin 0.5% for another 3 months.
If partial or cosmetic response was achieved in patients
using topical clobetasol 17-propionate 0.05%, this treat-
ment was applied for another 3 months.

At the end of 3 months, the treatment was changed
in the patients with inadequate response. In patients
using anthralin treatment was converted to clobetasol
17-propionate. In the other group clobetasol 17-propi-
onate was converted to anthralin 0.5% for 3 months.
We evaluated side effects of antralin and clobetasol
17-propionate during the treatment.

Statistical Analysis

Data were analyzed using SPSS for Windows ver-
sion 13.0 (SPSS Inc., Chicago, IL, USA). Descriptives
were expressed as mean + standard deviation (SD). In
the comparison of continuous variables, t-test was used
for data with normal distribution and Mann-Whitney
U test was used for data with nonnormal distribution.
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Categorical variables were compared using Pearson’s
Chi-squared test. Phototrichogram values obtained at
month 3 and 6 were compared using Wilcoxon signed-
rank test and the changes between these two time points
were evaluated using univariate covariance analysis. A
p value of <0.05 was considered significant.

Our study was reviewed according to the “Helsinki
Declaration” and “Good clinical practice guideline” and
was prepared “duly” according to the guideline. Ethics
committee approval was granted from Selcuk Universi-
ty Meram Faculty of Medicine Ethics Committee (De-
cision no: No: 2007/070; date: 02/05/2007).

RESULTS

The study included 40 patients who completed the
treatment and follow-up periods. The results indicated
no significant difference between the two groups with
regard to age and gender and disease duration. No sig-
nificant difference was found between the two disease
duration means, according to the paired sample t test
results (t:-.831;df:19; p>0.000). Demographic charac-
teristics of the patients are shown in Table 1.

An evaluation of treatment response at the end of
three months indicated inadequate response in 7 (35%),
partial response in 8 (40%), and cosmetic response in 5
(25%) of the patients in the clobetasol 17-propionate
0.05% group as opposed to inadequate response in 4
(20%), partial response in 8 (40%), and cosmetic re-
sponse in 8 (40%) of the patients in the local anthralin
group. Based on the findings, it was observed that the
local anthralin group exhibited a higher rate of cosmet-
ic response. In contrast, the topical anthralin group ex-
hibited a lower rate of inadequate response compared
to the other group. However, the partial response rate
was similar in both groups. Nevertheless, there was no
statistically significant difference observed between the
treatment types and the patients’ responses to these
treatments (p>0.05, Chi-Square =1.510; df.=2).

Table 2 presents the four parameters assessed be-
fore the treatment and at three months of the treatment
in both groups, including number of hair follicles per
mm?* (NH), hair density (HD), anagen rate (AR), and
telogen rate (TR). In both groups, all four parameters
showed a significant increase (p<0.05 for all).

Table 1. Demographic characteristics

Variable Clobetasol 17-propionate 0.05% | Topical Anthralin
Mean + SD 26.04+9.86 20.4+9.53
Age (years) Median 245 20
Range 7-50 7-40
Variable n % n %
Gender Female 11 55 10 50
Male 9 45 10 50
Yes 4 20 5 25
Family history No 16 80 15 75
Disease duration (days) Mean + SD 122.8+210.33 78.7+77.54
Median 45 60
Range 3-720 15-360

Table 2. Clinical parameters

Clobetasol 17-propionate 0.05% Topical anthralin

Pre-treatment Month 3 P Pre-treatment Month 3 p
NH 19.6+5.1 29.8+11.4 <0.001 20.1+5.8 32.8+11.9 <0.001
HD 31+7.7 44.7+18.7 0.005 30.9+9.0 55.1+20.1° <0.001
AR 11.0+8.1 22.6+12.2 0.002 12.0£7.5 24.6+10.8 <0.001
TR 88.9+8.1 77.3%£12.2 0.002 88.0£7.5 75.9x£10.6 <0.001

NH: Number of hair follicles per mm? HD: Hair density, AR: Anagen rate, and TR: Telogen rate, p<0.05
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Pretreatment

Month 3

Month 6

Figure 1. Phototrichogram images showing cosmetic response in a patient

In patients whose treatment was not changed
throughout the 6-month period, cosmetic response was
observed in 6 (46.1%) out of 13 (65%) patients who re-
ceived local clobetasol 17-propionate 0.05% and in 10
(62.5%) out of 16 (80%) patients who received local an-
thralin and no significant difference was found between
the groups (p=0.379).

A total of four patients (20%) who did not exhibit
a positive response to local anthralin treatment were
afterwards switched to clobetasol 17-propionate 0.05%
treatment. Among these patients, one of them (25%)
had a partial response following the treatment shift.
In contrast, a total of 7 patients, accounting for 35% of
the sample, who did not exhibit a reaction to the ap-
plication of topical clobetasol 17-propionate 0.05%,
were then switched to topical anthralin. Among these
patients, a cosmetic response was noted in 2 individ-
uals, representing a response rate of 28.6%. According
to statistical analysis, there was a substantial increase
in treatment success among patients who did not ex-
hibit a response to local clobetasol 17-propionate 0.05%
treatment and then switched to anthralin treatment, in
comparison to other patients who underwent a shift in
treatment (p<0.05, Chi-Square =7.399; df.=2).

On the other hand, at the end of the 6-month peri-
od, it was revealed that both drugs had no significant
effect on the increase in NH, HD, AR, and TR values
(p=0.148).

When the patients were evaluated with respect to
side effects due to anthralin at the end of 6 months; in
20 patients discoloration, in 8 patients erythema, in 7
patients burning, in one patient papule were detected.

Erythema, burning and papule were disappeared dur-
ing the treatment. When topical clobetasol 17-propion-
ate 0.05% using patients were assessed in 2 patients at-
rophy, in 2 patients papule, in 2 patients pustule and in
2 patients telangiectasia were detected. No serious side
effects were detected in any of the patients that would
require interrupting the treatment.

DISCUSSION

Alopecia areata (AA) is an autoimmune disease
that targets hair follicles in the anagen phase and is
characterized by non-scarring hair loss (14). All top-
ical treatments in AA affect only the treatment area
and do not have systemic effects (6-8). In the pres-
ent study, we compared the efficacy and side effects
of topical clobetasol 17-propionate 0.05% and topical
anthralin (0.5-1%) were compared in patients with
patch-type AA.

Numerous studies have reported on cosmetic im-
provement in AA patients receiving topical anthralin
treatment (11,15,16). In a retrospective study conduct-
ed in pediatric patients, at least 50% regrowth of hair
was observed in 68% of the patients (13). In another
prospective study conducted in patients receiving an-
thralin 1%, partial or complete response was observed
in 70% of patients at 12-month follow-up (17). In our
local anthralin group, cosmetic improvement occurred
in 40%, partial improvement occurred in 40%, and in-
adequate response was observed in 20% of the patients
at the end of three months. These rates implicate that
local anthralin achieved remarkably high response
rates within a short period of time.
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Durdu et al. reported that the combination of dini-
trochlorobenzene (DPCP) and 0.5% anthralin was more
effective than the use of DPCP alone (18). In a retro-
spective study, Nasimi et al. detected 41% hair regrowth
following the addition of anthralin to the treatment in
patients that did not respond to DPCP (19). In our study,
cosmetic response was obtained in 2 (28.5%) out of 7
patients (35%) that did not respond to topical clobetasol
17-propionate 0.05% treatment after 3 months of an-
thralin treatment. Taken together, these findings suggest
that topical anthralin therapy can be recommended as a
combination therapy in refractory patients.

To our knowledge, there have been very few studies
using anthralin alone. Moreover, in studies with anthra-
lin, significant differences have been observed in terms
of the efficacy of anthralin (11,15-29). These differenc-
es could be associated with the different definitions of
cosmetic improvement proposed in those studies and
also with the evaluation of different patients groups in
a single study. In our study, we treated patients with
patch-type AA alone.

Although side effects such as excessive itching, des-
quamation, local pyoderma, and regional lymphade-
nopathy have been reported in some studies in the lit-
erature (16,20,21), no such side effects or irritation that
could cause cessation or termination of the treatment
were observed in our patients. Additionally, in the local
anthralin group, no allergic reaction occurred in any
patient, while only mild irritation symptoms were ob-
served at the beginning of the treatment and all of them
disappeared after the treatment.

Literature reviews indicate that there are few studies
on the effects of topical corticosteroids in the treatment
of AA and the effects of these drugs remain controver-
sial (9,10,23,24,28). In our study, the cosmetic response
rate was higher in the local anthralin group compared
to the topical clobetasol 17-propionate 0.05% group,
though no significant difference was established . How-
ever, the partial response rate was the same in both
groups. Some authors argue that the effect of anthra-
lin is not superior to that of placebo (22,23). In a study
conducted with patients that applied fluocinolone ace-
tonide cream twice a day for six months, successful re-
sults were reported in 61% of the cases. Additionally, no
irritant or allergen dermatitis developed in any patient,
while localized acneiform eruptions developed in 18%
of the patients (22). Accumulating evidence suggests
that very potent topical corticosteroids should be used
for at least three months and continued if effective (7,8).
In a multicenter study with limited patch-style AA (less
than 26% hair loss), it was reported that applying Bet-
amethasone Valerate 0.12% foam twice a day for 12

weeks provided significantly better outcomes compared
to Betamethasone Dipropionate 0.05% lotion and that
Betamethasone Valerate 0.12% foam achieved a hair re-
growth rate of 27% at the end of 8 weeks (24). In our
study, in line with the literature, cosmetic response was
achieved in 25% in the local clobetasol 17-propionate
0.05% group.

In our study, an evaluation of the correlation be-
tween the duration of disease and response rate showed
that as the duration of the disease increased, the re-
sponse rate decreased in both drug groups and that the
effect of drug on NH, HD, AR, and TR decreased as the
duration of disease increased. In similar studies, dini-
trochlorobenzene (DNCB), topical minoxidil, intrale-
sional corticosteroid, and topical azelaic acid have been
shown to provide a response rate of 22-68%, 0-52%, 65-
95%, and 53.3%, respectively (16,20,25-28). Although
these rates are higher than those obtained by topical an-
thralin and topical clobetasol 17-propionate 0.05% in
our study, they are contradictory and the use of those
drugs is limited due to their side effects, application
difficulties, and high financial costs. By contrast, both
topical anthralin and topical clobetasol 17-propionate
0.05% have been shown to be safe and effective treat-
ment options in patch-type AA and it has also been
suggested that better results can be obtained by adding
different formulations and occlusion procedures that
promote skin penetration and access to the hair bulb to
topical corticosteroid application (28).

In our study, no statistical superiority could be de-
termined between topical clobetasol 17-propionate
0.05% and topical anthralin for the treatment of patch-
type AA. Despite this, the anthralin treatment that was
applied to patients unresponsive to topical clobetasol
17-propionate 0.05% treatment was found to be partial-
ly superior over topical clobetasol 17-propionate 0.05%
treatment that was applied to patients unresponsive to
anthralin treatment. Accordingly, it is advisable that
topical anthralin may be preferred as a treatment option
for patients that do not respond to topical clobetasol
17-propionate 0.05% treatment.

In conclusion, the treatment to be applied in AA pa-
tients should be an effective, easy to apply, and cost-ef-
fective treatment with minimal side effects. According-
ly, topical clobetasol 17-propionate 0.05% and topical
anthralin patch seem to be viable options in AA treat-
ment. Additionally, topical anthralin treatment may
be a useful option in patients unresponsive to topical
clobetasol 17-propionate 0.05% treatment. Based on
these results and literature reviews, further studies with
larger patient series are needed to substantiate the ef-
fectiveness of these two drugs.
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Geriatrik Hastalarda Kas Iskelet Sistemi Kaynakli Agrilarin
Uyku Kalitesi ve Depresyon Uzerine Etkisi

The Effect of Musculoskeletal Pain on Sleep Quality and Depression in Geriatric Patients
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Ozet

Amag: Yasl hastalarda kas iskelet sistem agrisinin olmasi giinliik yasam aktivitelerinin ve fiziksel performanslarinin bozulmasina neden olabilmektedir.
Giinliik yasam aktivitelerinin etkilenmesi ve kronik viicut agrisinin olmasi kisilerin duygudurumunu ve uyku kalitesini olumsuz etkileyebilir. Bu ¢alismada
yasl bireylerde kas iskelet sistemi kaynakli agrinin uyku kalitesi ve depresyon tizerindeki etkisini aragtirmay1 amagladik.

Gerec ve yontemler: Fiziksel Tip ve Rehabilitasyon poliklinigine basvuran 65 yasindan biiyiik ve kas iskelet sistem agrist olan 96 hasta ¢aligmaya dahil
edildi. Kas iskelet sistem agris1 igin Genisletilmis Nordic Kas Iskelet Sistem Anketi ve Viziiel Analog Skalas1 (VAS) kullanildi. Uyku kalitesi igin Pittsburgh
Uyku Kalite indeksi (PUKI) ve depresyon igin Hamilton Depresyon Olgegi kullanildi.

Bulgular: Hastalarin %63,5’inde hafif depresyon var iken %36,5’inde depresyon saptanmadi. Hastalarm %20,8’inin uyku kalitesi iyi diizeyde iken,
%79,2’s1n1n ise uyku kalitesi kotii idi. Hastalarin VAS ortalamasi 6,5+2,1 idi. Hafif depresyonu olanlarmn VAS skoru depresyonu olmayanlarin skorundan
anlamli sekilde yiiksek bulundu (p=0,023). Hafif depresyonu olanlarin uyku kalitesinin iyi olma oran1 (%0) depresyonu olmayanlarin uyku kalitesinin iyi
olma oranindan (%57,1) anlaml sekilde diisiik bulundu (p<0,001).

Sonug: Yasli hastalarda kas iskelet sistem agris1 depresyon ve uyku bozukluguna neden olabilir. Caligmamizda agrist olan hastalarin depresyon oranlarmimn
daha yiiksek ve uyku kalitesi degerlerinin daha bozuk oldugu saptandi.

Anahtar kelime: Depresyon, geriatri, uyku kalitesi

Abstract

Objective: Musculoskeletal pain in elderly patients may cause deterioration in daily activities and physical performance. Daily living activities and chronic
body pain may negatively affect mood and sleep quality. In this study, we aimed to investigate the effects of musculoskeletal pain in the elderly population
on sleep quality and depression.

Material and methods: 96 patients over the age of 65 who applied to the Physical Medicine and Rehabilitation outpatient clinic and had musculoskeletal
pain were included in the study. The Extended Nordic Musculoskeletal Questionnaire and Visual Analog Scale (VAS) were used for musculoskeletal pain.
The Pittsburgh Sleep Quality Index (PSQI) was used for sleep quality and the Hamilton Depression Scale was used for depression.

Result: While 63.5% of the patients had mild depression, 36.5% did not have depression. While 20.8% of the patients had good sleep quality, 79.2% had
poor sleep quality. The VAS mean of the patients was 6.5+2.1. The VAS scores of those with mild depression were found to be significantly higher than those
without depression (p=0.023). The rate of good sleep quality in those with mild depression (0%) was found to be significantly lower than the rate of good
sleep quality in those without depression (57.1%) (p<0.001).

Conclusion: Musculoskeletal pain in elderly patients may cause depression and sleep disorders. In our study, it was found that patients with pain had higher
rates of depression and poorer sleep quality values.

Keywords: Depression, geriatrics, sleep quality
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GIRiS

Tiim diinyada oldugu gibi tilkemizde de her gecen
glin yash niifus sayisinda artig yasanmaktadir. Bu du-
rum hekimlerin daha ¢ok yasl hasta ve bu hastalarda
goriilen klinik durumlarla karsilagabilecegi anlamina
gelmektedir. Yagh niifusun en sik goriilen sikayetlerin-
den birisi de agridir. Agr1 ister akut ister kronik olsun;
yash niifusun giinliik yasam aktivitesini, fiziksel perfor-
mansini, duygu durumunu, sosyal aktivitesini ve uyku
kalitesini etkileyebilir (1).

Kas iskelet sistemine veya diger sistemik hastalikla-
ra bagli yasl niifusta akut ve kronik agr1 olusabilir. Yash
hastalarda olugan akut agriya erken miidahale edilmesi
kronik agrinin olusmasini engelleyecektir. Kronik agri-
nin etiyolojisinde birden ¢ok faktor yer almaktadir ve
tedavisi ise akut agriya gore daha zor olmaktadir (1).
Kronik agrili hastalarda ilerleyen siirecte duygu du-
rumda ve uyku kalitesinde bozulmalar meydana gele-
bilir. Duygu durumunun ve uyku kalitesinin bozulmasi
da kronik agrinin daha da derinlesmesine neden olabi-
lir. Depresyon ve kronik agr1 arasindaki iliski iki yon-
li ele alinabilir: Agri, kisinin ruhsal iyilik durumunu
bozabilir. Diger yandan ruhsal durumdaki diizensizlik-
ler dogrudan agrinin algilanmasini ve agr1 yasantisini
etkileyebilir. Agr1 ve depresyon hastada birlikte goriil-
diigiinde ya kronik agrinin depresyona yol agtig1 ya da
depresif hastalarin agri yakinmasi ile bagvurdugu dii-
stniilebilir (2).

Agr1, depresyon ve uyku kalitesi, genellikle birbirini
etkileyen birbirine bagh faktorlerdir. Arastirmalar, bu
degiskenler arasinda karmagik bir iliski oldugunu gos-
termektedir. Calismalar, agrinin depresyona ve uyku
bozukluklarina yol agabilecegini ve bu durumlarin bir-
birini siddetlendirebilecegini gostermistir (3). Orne-
gin, kronik agr1 uyku kalitesini etkiler ve bu da depres-
yonu etkiler (4). Dahasi, agr1 ve depresyon arasindaki
iliski uyku kalitesi tarafindan aracilik edilebilir; disiik
uyku kalitesi, artan agr1 yogunlugu ve miidahalesi ile
iligkilidir (5).

Ayrica, agrinin depresyon ve uyku kalitesi {izerinde-
ki etkisi osteoartrit, fibromiyalji ve servikal disk hernisi
gibi cesitli baglamlarda incelenmistir (6-8). Bu ¢aligma-
lar, farkli tibbi durumlarda agri, depresyon ve uyku ka-
litesi arasindaki karmagik etkilesimi vurgulamaktadir.

Yashi niifusta sistemik hastalik ve ila¢ kullanim 6ykii-
sii oldukga fazladir. Bu hastaliklarin yaninda kas iskelet
sistemi agrisinin eklenmesi giinlitk yasam aktivitelerini
ve fiziksel performanslarini daha da bozulmasina neden
olacaktir. Giinliik yagam aktivitelerin etkilenmesi ve kro-
nik viicut agrisinin olmasi da duygu durumunu ve uyku
kalitesini olumsuz etkileyebilir (9). Bu ¢alismamizda
yasl niifusun kas iskelet sistem agrisinin uyku kalitesi ve
depresyon iizerindeki etkisini aragtirmay1 planladik.

GEREC VE YONTEMLER

Caligmamiz icin Klinik Arastirmalar Etik kurulun-
dan etik kurul onayi alindiktan sonra Fiziksel Tip ve Re-
habilitasyon poliklinigine bagvuran 65 yas iistii hastalar
dahil edildi. Sorulan sorulara cevap veremeyen ve daha
once malignite, diyabet, tiroid hormon bozuklugu, kalp
pili, kalp, bobrek ve karaciger yetmezligi ile otoimmiin
hastalik, inflamatuar romatizmal hastalik, HIV, hepatit
B, hepatit C, Brucella, Tiiberkiiloz enfeksiyonu 6ykiisii
olan hastalar ¢alismaya dahil edilmedi. Ayrica serebro-
vaskiiler olay, néromuskiiler kavsak hastaligi, parkin-
son hastaligi, multipl skleroz oykiisii, depresyon ve
uyku bozuklugu igin tedavi alan hastalar da ¢alismaya
dahil edilmedi. Caliymaya dejeneratif eklem hastaligy,
kas ve tendon patolojileri ile omurga disk hernilerine
bagli kronik kas iskelet sistem agris1 olan ve kronik kas
iskelet sistem agrisina neden olmayacak hipertansiyon
ve koroner arter hastalig1 olan hastalar dahil edildi.

Hastalarin sosyodemografik verileri, kas iskelet sis-
tem agrisi ve siiresi, duygu durumu ve uyku kalitesi sor-
gulandi. Kas iskelet sistem agrisi anketleri fiziyatrist tara-
findan, duygu durumu ve uyku kalitesi psikiyatri uzmani
tarafindan degerlendirildi. Kas iskelet sistem agris1 i¢in
Genisletilmis Nordic Kas Iskelet Sistemi Anketi ve Vizii-
el Analog Skala (VAS) kullanildi. VAS iyi bilinen, uygula-
mast kolay bir degerlendirme yontemidir. 100 mnr’lik bir
¢izginin iki ucundan birine hig agr1 yok, diger uca ise cok
siddetli agr1 var yazilir ve hastadan kendi durumunu bu
cizgi tizerinde gosterilmesi istenir. Agrinin hi¢ olmadig:
yerden hastanin isaretledigi yere kadar olan mesafenin
uzunlugu hastanin agrisini belirtir (10).

Genigletilmis Nordic Kas Iskelet Sistemi Anketi’nde
viicut boliimleri; boyun, omuz, sirt, dirsek, el/el bilegi,
bel, kalga/uyluk, diz, ayak/bilek olmak iizere 9 bolgeye
ayrilmaktadir. Bu bolgelerde son 1 yilda, son 1 ayda ve
bugiin sorun olup olmadigi, varsa sorunun kag yasinda
basladigi, sorun nedeni ile hastaneye yatma, ilag alma,
is yerinden hastalik izni alma durumlari, gérev degisik-
ligi, glinliik islerinde aksama durumunu sorgulanarak
degerlendirilir. Genisletilmis Nordic Kas Iskelet Sistem
Anketi testinde agr1 sorgulanmasi yapilirken ‘Son 12
ayda bu viicut bolgesinde hig sorun yasadiniz mi1? Eger
yanitiniz “hayir” ise, bir sonraki viicut bolgesine gecin.
Eger yanitiniz “evet” ise liitfen ayni bolge i¢in asagidaki
sorulara devam edin’ seklinde sorgulanir (11). Bundan
dolay biitiin hastalarin son 1 yil i¢inde agrisinin oldu-
gunu ve son bir ayda ile bu giin agrisi olan hastalarin ise
agrisinin siirekli devam ettigini gostermektedir.

Pittsburgh Uyku Kalite indeksi (PUKI) kullanima
acik, Tiirkge gegerlik ve giivenirlik calismas: yapilmuis,
18 sorudan ve 7 bilesenden olusan, son 1 ayda meydana
gelen uyku bozukluklarini ve uyku kalitesini degerlen-
diren bir indekstir. Uyku kalitesinin degerlendirilmesi-
nin puanlanmasi ise; ¢ok iyi 0, oldukg¢a iyi 1, olduk¢a
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kot 2, ¢ok kot 3 olarak yapilmaktadir. Toplam puan
0-21 arasinda bir degere sahiptir. Anket sonucunda ¢1-
kan toplam puan 5’in {izerinde ise uyku kalitesinin kotii
oldugunu gosterir (12).

Hamilton Depresyon 6l¢cegi (HAM-D), hastalarda-
ki depresyonun siddetini 6l¢gmek igin gelistirilen ve 17
sorudan olugan bir testtir. Olgegin uykuya dalma giig-
lagii, gece yaris1 uyanma, sabah erken uyanma, somatik
semptomlar, genital semptomlar, zayiflama ve i¢ gorii
ile ilgili maddelerden olusur. En yiiksek 53 puan alinir
ve 0-7 puan depresyon olmadigini, 8-15 puan arasi ha-
tif derecede depresyonu, 16-28 arasi orta derecede dep-
resyonu, 29 ve tizeri agir derecede depresyonu oldugu-
nu gosterir (13). Calismaya alinan hastalara depresyon
ve uyku bozuklugu tanisini psikiyatri uzmani tarafinda
konulmugtur. Ayrica ¢alismaya katilan hastalarin hep-
sinde goniillii onay formu alinmistir.

Caligmanin etik kurul onayi, Harran Universite-
si Girisimsel Olmayan Arastirmalar Etik Kurulu'ndan
03.10.2022/HRU/22.19.39 karar numarasi ile alind1 ve
calismada uluslararasi Helsinki Deklerasyon prensiple-
rine uyuldu. Caligmaya dahil edilen hastalardan sozlii
ve yazili goniillii onam alindi.

istatiksel Analiz

Analizler SPSSv22.0 (Statistical Package for Soci-
al Sciences; SPSS Inc., Chicago, IL) paket programin-
da degerlendirilmistir. Caliymada tanimlayici veriler
kategorik verilerde n, % degerleri, siirekli verilerde
ise ortalamatstandart sapma (Ort+SS), ortanca (mi-
nimun-maksimun) degerleri ile gosterilmistir. Grup-
lar aras1 kategorik degiskenlerin karsilastirilmasinda
ki-kare analizi (Pearson Chi-kare) uygulanmistir. Cok-

lu grup karsilagtirmalarinda Bonferroni diizeltme-
si yapilmistir. Siirekli degiskenlerin normal dagilima
uygunlugu Kolmogorov-Smirnov testi ile degerlen-
dirilmistir. Ikili gruplarin kargilagtirilmasinda Mann
Whitney U-testi kullanilmistir. Analizlerde istatistiksel
anlamlilik diizeyi p<0,05 olarak kabul edilmistir.

Orneklem Biiyiikliigii

Orneklem biiyiikliigiiniin belirlenmesi igin G*Power
3.0.18 (Heinrich-Heine-Universitat Diisseldorf, Al-
manya) yazilimi kullanildi. Sistemde “Korelasyon: ikili
normal model” parametresi segildi. Koksal ve ark. yap-
t1g1 calismadan hareketle, caligma grubunda korelasyon
katsayisi (r) 0.224 olarak kabul edildi. 0,47 etki biiytik-
lagii, %95 giic (1-p=0.05) ve 0,05 alfa seviyesinde (tip
I hata) hasta grubu i¢in 6rneklem biiytikliigii 48 olarak
hesaplandi (14). Olasi alt grup analizleri i¢in 6rneklem
bitytikliigiiniin en az 96 olmasi 6ngorildi.

BULGULAR

Calismaya 65’1 (%67.7) kadin ve 31’1 (%32.2) erkek
olmak tizere toplam 96 hasta dahil edilmistir. Hastala-
rin yas ortalamasi 74.4+6,4 (min=65-maks=91) yildir.
Hastalarin %83,3’tinda sistemik hastalik (hipertansiyon,
koroner arter hastaligy, hiperlipidemi) 6ykiisii mevcuttu.
Hastalarin %68.7’si oglu/kizi ile yasarken % 31.3’i esiy-
le yasamaktaydi. Hastalarin VAS ortalamasi 6.5+2.1dir.
Hastalarin  %63.5’inde  hafif depresyon var iken
%36,5'inde depresyon bulunmamaktadir. Ayni zamanda
orta ve agir depresyonu olan hasta bulunmamaktadir.
Hastalarin %20,8’inin uyku kalitesi iyi iken %79.2’sinin
uyku kalitesi kotii olarak saptanmstir (Tablo 1).

Tablo 1. Calisma dahil edilen hastalarin 6zellikleri

Say1 %
Cinsiyet Kadin 65 67.7
Erkek 31 32.3
Yas, Ort+SS 74.4+6,4
Sistemik hastalik varlif1 Evet 80 83.3
(hipertansiyon, koroner arter hastalig, hiperlipidemi) Hayir 16 17.7
Kimle kaliyor Oglu/kazi ile 66 68.7
Esiile 30 31.3
VAS, Ort+SS 6.5+2.1
HDO Depresyon yok 35 36.5
Hafif depresyon 61 63.5
Orta depresyon 0 ,0
Agir depresyon 0 ;0
PUKI Tyi uyku 20 20.8
Kéti uyku 76 79.2

VAS: Visiiel Analog Skala; HDO: Hamilton Depresyon Olgegi; PUKI: Pittsburgh Uyku Kalite Indeksi ORT: Ortalama SS: standart sapma
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Calismamizda yasamlar1 boyunca, son bir yilda, bir
ayda ve bugiin en sik agr1 yasanilan bolgenin dizler ol-
dugu belirlenmistir. Ayn1 sekilde, islerin aksamasina,
ilag kullanmasina ve hastaneye yatmasina en sik diz ag-
risinin neden oldugu saptanmistir. Agrinin siirekliligi-
nin en fazla oldugu viicut bolimi dizlerdir. Calismaya
dahil edilen hastalarin hemen hemen hepsinde sikayet
Bolgelerindeki Agrilarmin Son 1 Yildir Var Oldugu
Saptanmuigstir (Tablo 2).

Omuzda agris1 olanlarin hafif depresyon orani
(%75) omuzda agris1 olmayanlarin oranindan (%41.2)
anlamli gekilde yiiksek bulunmugstur (p=0.019). Dizin-
de agris1 olanlarin hafif depresyon orani (%67.4) dizin-
de agris1 olmayanlarin oranindan (%0) anlaml sekilde
yitksek bulunmustur (p=0.044). Dizinden dolay1 has-
taneye yatmis olanlarin hafif depresyon orani (%16.7)
dizinden dolay1 hastanede yatmayanlarin oranindan
(%69.8) anlaml1 sekilde diisiik bulunmustur (p=0.02).

Son 12 ayda belde agrisi olanlarin hafif depres-
yon orani (%71.4) bel agris1 olmayanlarin oranindan
(%14.3) anlamli sekilde yiiksek bulunmugstur (p=0.007).
Son 12 ayda dizinde agrisi1 olanlarin hafif depresyon
orani (%67.4) dizinde agris1 olmayanlarin oranindan
(%0) anlaml sekilde yiiksek bulunmustur (p=0.044).

Son 1 aya kadar omuzda agrisi olanlarin hafif depres-
yon orani (%75) omuzda agrisi olmayanlarin oranindan
(%47.6) anlamli sekilde yiiksek bulunmustur (p=0.049).
Son 1 ayda dizinde agris1 olanlarin hafif depresyon orani
(%67.4) dizinde agris1 olmayanlarin oranindan (%0) an-
laml sekilde yiiksek bulunmustur (p=0.044).

Bugiin boyunda agrisi olanlarin hafif depresyon orani
(%75.9) boyunda agrist olmayanlarin oranindan (%45)

anlamli sekilde yiiksek bulunmustur (p=0.028). Bugiin
dizinde agris1 olanlarin hafif depresyon orani (%70.5) di-
zinde agris1 olmayanlarin oranindan (%0) anlaml sekil-
de yiiksek bulunmustur (p=0.044). Son 12 ayda sirtinda
agrisindan dolayi isleri aksayanlarda hafif depresyon go-
riilme orani (%100) aksamayanlarin oranindan (%56.1)
anlamli gekilde yitksek bulunmustur (p=0.02). Dizinde
stirekli agr1 olanlarin %68.3linde, sik sik agr1 olanlarin
%75’inde hafif depresyon goriilmiis iken agrinin siirek-
liligi arasinda hafif depresyon varlig1 acisindan anlaml
farklilik goriilmustiir (p=0.029) (Tablo 3).

Sirtinda agrist olanlarda iyi uyku goriilme orani
(%11.8) sirtinda agris1 olmayanlarin oranindan (%40)
anlamli sekilde diisiik bulunmustur (p=0.049). Sir-
tinda agrisindan dolay1 hastaneye yatanlarda iyi uyku
goriilme orani (%0) yatmayanlarin oranindan (%20.8)
anlamli sekilde diisiik bulunmustur (p=0.012). Son 12
ayda sirtinda agris1 olanlarda iyi uyku kalitesi goriilme
orani (%9.4) agris1 olmayanlarin oranindan (%41.2)
anlamli sekilde diisiik bulunmustur (p=0.021). Son 12
ayda belinde agris1 olanlarda iyi uyku kalitesi goriilme
orani (%14.3) agris1 olmayanlarin oranindan (%57.1)
anlamli gekilde disiik bulunmustur (p=0.025). Son 1
ayda sirtinda agris1 olanlarda iyi uyku kalitesi goriilme
oranit (%7,1) agris1 olmayanlarin oranindan (%38.1)
anlamli sekilde diisitk bulundu (p=0.012). Bugiin sir-
tinda agris1 olanlarda iyi uyku kalitesi goriilme orani
(%7.4) agris1 olmayanlarin oranindan (%36,4) anlam-
I1 sekilde diisiik bulundu (p=0.029). Son 12 ayda sirt
agrisindan dolay1 doktora gidenlerde iyi uyku kalitesi
goriilme oran1 (%0), gitmeyenlerin oranindan (%27.8)
anlamli sekilde diisitk bulundu (p=0.045). Son 12 ayda

Tablo 2. Hastalarin Kas iskelet Sistemi Problemlerinin Genisletilmis Nordic Kas Iskelet Sistemi Anketi Sorgusuna

iliskin Ozelliklerin Dagilimlar

Boyun | Omuz | Sirt | Dirsek | Elbilegi/ | Bel | Kalga/ | Diz | Ayak bilegi/
el uyluk ayak

Bugiine kadar agr1 (%) 71.4 65.3 69.4 38.8 38.8 85.7 51,.0 93.9 22.4
Hastaneye yatma durumu 0 2.0 2.0 0 0 10.2 4.1 12.2 2.0
(%)
Son 12 ay igerisinde agr1 (%) 67.3 61.2 65.3 36.7 34.7 85.7 53.1 93.9 20.4
Son 1 ay agr1 (%) 63.3 57.1 57.1 36.7 34.7 79.2 51.0 93.9 20.4
Bugiin agr1 (%) 59.2 55.1 55.1 32.7 34.7 77.6 51.0 89.8 20.4
Son 12 ay islerin aksamasi 14.3 20.4 16.3 4.1 6.1 449 32.7 65.3 10.2
(%)
Son 12 ay doktora gitme (%) 32.7 38.8 26.5 14.3 16.3 49.0 38.8 77.6 10.2
Son 12 ay ila¢ kullanma (%) 32.7 38.8 26.5 14.3 20.4 49.0 36.7 77.6 10.2
Agrinin Stirekli (%) 429 44.9 429 26.5 24.5 71.4 36.7 83.7 18.4
strelliligi | g gk (%) 24 | 184 | 122 | 82 102 | 122 | 82 8.2 2.0

Nadiren (%) 6.1 2.0 10.2 4.1 4.1 0 2.0 0 0

Yok (%) 28.6 34.7 34.7 61.2 61.2 16.3 53.1 8.2 79.6
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Tablo 3. Bolgelere gore hafif depresyon goriilme oranlari

Boyun | Omuz Sirt | Dirsek El Bel | Kalga/ | Diz | Ayak
bilegi/ uyluk bilegi/
el ayak
Var (%) 68.6 75.0 70.6 | 68.4 789 | 69.0 | 720 | 674 | 818
ugine kadar agr1 o o 50. . 7 ! 53. d 54. 57.
Bugiine kadar agr1 | Yok (%) 0.0 412 46 60.0 33 | 286 4.2 0 9
p’ 0.223 0.019 | 0.109 | 0551 | 0.070 | 0.084 @ 0.196 | 0.044 @ 0.178
ar (7o R 5 . d b N
Var (%) 0 100.0 | 100,0 0 0 60.0 | 500 | 167 | 100,0
(0] 0 5 5 5 5 5 d g 5 5
?g‘:&ﬁﬁye yatma - fyor (9) 63.3 62.5 625 | 63.3 633 | 636 | 638 | 69.8 | 625
P ; 0.441 | 0.441 ; - 0.873 | 0.691 | 0.02 | 0.441
Var (%) 69.7 73.3 719 | 667 765 | 714 | 692 | 674 | 80.0
on ayda agri (0] 0 . d . . . o . R
Son 12 ayda a Yok (%) 50.0 474 | 471 | 613 563 | 143 | 565 0 59.0
P 0.180 0,066 | 0.086 | 0707 | 0.162 | 0.007 | 0.375 | 0.044 | 0.288
Var (%) 71.0 75.0 714 | 722 765 | 684 | 680 | 674 | 80.0
on 1 ayda agri (0] 0 . . o . . . . R
Son 1 ayda a Yok (%) 50.0 47.6 524 | 58.1 563 | 40.0 | 583 0 59.0
P 0.142 0.049 | 0.171 | 0322 | 0.162 | 0.145 @ 0.483 | 0.044  0.288
Var (%) 75.9 74.1 704 | 75.0 765 | 684 | 680 | 705 | 80.0
ugun agri (6] 0 . 5 b . . . . R
Bugiin a§ Yok (%) 45.0 50.0 545 | 57.6 563 | 455 | 583 0 59.0
P 0.028 0.082 | 0253 | 0235 | 0.162 | 0.286 | 0.483 | 0.004 | 0.288
ar 0 o o > > > . . > .
Var (%) 71.4 80.0 | 100,0 | 100,0 | 100,0 | 682 | 625 | 688 | 80.0
iggallﬁa;yda ilerin 5 1 (%) 61.9 59.0 561 | 617 609 | 593 | 636 | 529 | 614
p’ 0.628 0288 | 0.02 | 0526 | 0288 | 0565 | 0938 | 0275 | 0.639
Var (%) 62.5 73.7 84.6 | 857 750 | 583 | 737 | 632 | 100.0
zgﬁtgaagi;e Yok (%) 63.6 56.7 556 | 59.5 610 | 680 | 567 | 63.6 | 59.1
p’ 0.938 0229 | 0.095 | 0238 | 0693 | 0483 | 0229 | 0977 | 0.143
Var (%) 62.5 73.7 84.6 | 857 80.0 | 625 | 722 | 632 | 100.0
ls(ﬁﬁalnzni‘zda ilag Yok (%) 63.6 56.7 556 | 595 590 | 640 | 581 | 63.6 | 59.1
p’ 0.938 0229 | 0.095 | 0238 | 0288 | 0913 | 0.322 | 0.977 | 0.143
Siirekli (%) 76.2 77.3 762 | 692 750 | 714 | 722 | 683 | 778
Sik sik (%) 63.6 55.6 833 | 75.0 80.0 | 66.7 | 750 | 750 | 100.0
Agrinin sitrekliligi | Nadiren (%) | 33.3 100,0 | 40.0 | 100.0 | 50,0 0 1000 | 0 0
Yok (%) 50.0 47.1 47.1 | 567 56.7 | 250 | 53.8 0 59.0
P 0.281 0.196 | 0.137 | 0652 | 0555 | 0.067 | 0.573 | 0.029 | 0.653

"Kikare analizi uygulanmigtir.

sirt agrisindan dolayt ilag kullananlarda iyi uyku kali-
tesi goriilme orani (%0), kullanmayanlarin oranindan
(%27.8) anlaml1 sekilde diisiik bulunmustur (p=0.045).
Sirtinda siirekli agr1 olanlarin %4,8’inde, nadiren agr1
olanlarin %40’1nda ve agris1 olmayanlarin %41.2’sinde
iyi uyku kalitesi goriilmiis iken agrinin siirekliligi ara-
sinda iyi uyku kalitesi varlig1 agisindan anlamli farklilik
goriilmiistiir (p=0.012) (Tablo 4).

Hafif depresyonu olanlarin VAS skoru depresyonu
olmayanlarin skorundan anlamli sekilde yiiksek bulun-
mustur (p=0.023). Diger parametreler arasinda depres-
yon varlig1 acisindan anlaml farklilik goriilmemistir
(p>0.05) (Tablo 4).

Hafif depresyonu olanlarin uyku kalitesinin iyi olma
orani (%0) depresyonu olmayanlarin uyku kalitesinin
iyi olma oranindan (%55.6) anlamli sekilde diisitk
bulunmustur (p<0.001). Diger parametreler arasinda
uyku kalitesi agisindan anlaml farklilik gortilmemistir
(p>0.05) (Tablo 5).

TARTISMA

Yasin ilerlemesiyle birlikte, agr1 duyusunda bazi
degisiklikler ortaya ¢ikmaktadir. Bu degisikliklerin en
onemlisi, agr1 esiginin azalmasidir. Yagin artmasiyla bir-
likte, bireylerin agriya kars: tolerans: azalir ve agrinin
kroniklesme olasilig1 artar. Bu nedenle, yasl hastalarda
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Tablo 4. Bolgelere gore iyi uyku goriilme oranlari

Boyun | Omuz Sirt Dirsek El Bel Kalga/ Diz Ayak
bilegi/ uyluk bilegi/
el ayak
fg“rz‘fﬁne kadar |y, (4 143 | 125 | 118 | 105 | 105 | 167 | 160 19.6 9.1
Yok (%) 35.7 35.3 40.0 26.7 26.7 42.9 25.0 33.3 23.7
P 0.124 | 0.075 | 0.049 | 0278 | 0278 | 0.140 | 0.496 | 0.504 | 0.419
Hastaneye Var (%) 0 0 0 0 0 40.0 50.0 50.0 0
yatma durumu
Yok (%) 20.4 20.8 20.8 20.4 20.4 18.2 19.1 16.3 20.8
P’ 0227 | 0249 | 0.012 | 0769 | 0242 | 0.395 | 0.811 0336 | 0.730
Son 12 ayda agr1 | v, (o) 15.2 13,3 9.4 11.1 11.8 14.3 19.2 19.6 10.0
Yok (%) 31.3 31,6 41.2 25.8 25.0 57.1 21.7 33.3 23.1
p’ 0261 | 0.156 | 0.021 | 0288 | 0459 | 0.025 | 0.828 | 0.504 | 0.663
Sonlaydaagri |y, (o) 12.9 10.7 7.1 5.6 11.8 15.8 20.0 19.6 10.0
Yok (%) 33.3 33,3 38.1 29.0 25.0 40.0 20.8 33.3 23.1
P’ 0.141 | 0.076 | 0.012 | 0.070 | 0459 | 0.183 | 0942 | 0.504 | 0.663
Bugiin agn Var (%) 10.3 11.1 7.4 6.3 118 | 158 | 200 182 10.0
Yok (%) 35.0 31.8 36.4 27.3 25.0 36.4 20.8 40.0 23.1
P 0.068 | 0.090 | 0.029 | 0.135 | 0459 | 0201 | 0942 | 0267 | 0.663
Son 12 ayda Var (%) 14.3 10.0 0 0 0 22.7 25.0 18.8 20.0
islerin aksamasi
Yok (%) 21.4 23.1 244 21.3 21.7 18.5 18.2 23.5 20.5
P 0.664 | 0.663 | 0.180 | 0.465 | 0365 | 0.737 | 0709 | 0.721 | 0.981
S [y Var (%) 12.5 10.5 0 0 0 20.8 15.8 23.7 0
doktora gitme
Yok (%) 242 26.7 27.8 23.8 24.4 20.0 233 9.1 22.7
p' 0.464 | 0278 | 0.045 | 0319 | 0.180 | 0942 | 0.720 | 0.419 | 0.569
Son 12 ayda ilag | Var 12.5 10.5 0 0 0 16.7 16.7 23.7 0
kullanma Yok 242 26.7 27.8 23.8 25.6 24.0 22.6 9.1 22.7
P’ 0.464 | 0278 | 0.045 | 0319 | 0.097 | 0725 | 0.726 | 0.419 | 0.569
Agrinin Siirekli 9.5 9.1 48 15.4 8.3 17.1 222 19.5 11.1
stirekliligi Sik sik 18.2 33.3 0 0 0 16.7 0 0 0
Nadiren 33.3 0 40.0 0 50.0 0 0 0 0
Yok 35.7 29.4 41.2 26.7 26.7 37.5 23.1 50.0 23.1
P’ 0227 | 0249 | 0.012 | 0769 | 0242 | 0.395 | 0.811 0336 | 0.730

"Kikare analizi uygulanmigtir.

kas iskelet sistemi kaynakli kronik agr1 siklig1 daha faz-
ladir (1). Caligmamizda da hastalarin tamaminin son
bir y1l i¢cinde herhangi bir viicut bolgesinde agr1 yasadi-
g1 belirledik.

Agrinin yash hastalar {izerindeki en 6nemli etkisi,
fiziksel aktivitenin kisitlanmasi ve performansin azal-
masidir. Hastalar, agr1 siddetini azaltmak, tekrar yara-
lanma ve diisme riskini en aza indirmek i¢in hareket
etmeyi kisitlayabilirler (1). Caligmamizda, hastalarin

yagsamlar1 boyunca en sik agr1 yasadiklar1 bolgenin
dizler oldugunu tespit ettik. Benzer sekilde, hastane-
ye yatma, doktora bagvurma ve ila¢ kullanma neden-
lerinin de en sik diz agris1 oldugunu belirledik. Diger
viicut bolgelerindeki agrilar uyku kalitesi ve duygu du-
rumunu etkileyebilir, ancak ¢alismamizda diz agrisi-
nin, ozellikle stirekli olanlarda, duygu durumunu daha
fazla etkiledigi goriildii. Diz agrisi, bireylerin giinliik
aktivitelerini siirdiirmelerini zorlagtirabilir. Hareket
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Tablo 5. Cesitli parametrelerin uyku kalitelerinin ve depresyon varliklarinin karsilastirilmasi

Say1 fyi uyku Kotiiuyka | p Depresyon | Hafif p
Say1 yok depresyon
% Say1 % % Say1 | %
Cinsiyet Kadin 13 20 52 80 0.709° 22 33.8 |43 66.2 |0.478
Erkek 8 25.8 23 74.2 14 45.1 17 54.9
Sistemik hastalik | Evet 13 16.2 67 83.8 |0.333" 29 36.2 |51 63.8 | 0.961
(HTHLKAH) | Hayr 6 375 |10 625 6 375 |10 | 625
Kimle kaliyor Oglu/kiz 10 15.2 56 84.8 | 0.261 20 30.3 |46 69.7 | 0.180
Esiyle 9 30 21 70 15 50 15 50
HDO Depresyon 20 57.1 15 42,9 |<0.001
yok
Hafif 0 0 61 100
depresyon
VAS, ortanca (min-max) 45 (40-90) 70 (0-100) | 0.057° | 55(0-100) | 80(30-90) | 0.023"
Yas, ortanca (min-max) 71 (65-78) 72 (65-91) 0.687" 72 (65-89) 72 (65-91) 0.810™

*Kikare analizi, **Mann Whitney U testi uygulanmustir. HT: Hipertansiyon; HL: Hiperlipidemi; KAH: Koroner Arter Hastaligy;
HDO: Hamilton Depresyon (")lqeg; VAS: Vistiel Analog Skala, MIN:minimun, MAX: maksimun

kisithiligs, bireyin bagimsizhigini kaybetmesine veya
glinlik yasam aktivitelerini yerine getirememesine
neden olabilir. Diz agrisi genellikle gece boyunca rahat
bir uyku almay1 zorlastirabilir. Uyku kalitesindeki azal-
ma, kisinin enerji seviyelerini diisiirebilir ve duygusal
durumlarin: etkileyebilir. Bu durumlar yash bireylerde
fonksiyon kaybini artirarak kisir bir déngii olusturabi-
lir. Yash hastalarda fiziksel aktivitenin azalmasi, kilo ar-
tis1 ve sarkopeni sikliginda artisa da neden olabilir (15).

Yaslanma stireci ve kronik hastaliklarin belirgin bir
sonucu olan agry, islevselligi azaltarak uyku kalitesini bo-
zabilir. Yapilan ¢ok merkezli bir ¢caligmada, agrinin uyku
ile iliskili oldugu belirlenmistir (16). Agrisi olan yaslilar-
da uyku problemlerinin, agris1 olmayanlara kiyasla daha
yaygin oldugu bilinmektedir. Calismamizda, sirt ve bel
agris1 olan yaslilarda kétii uyku kalitesinin, agrist olma-
yanlara gore anlamli derecede ytiksek oldugunu gozlem-
ledik. Bu durum, osteoporoza bagli vertebra kiriklar
veya spinal dar kanal gibi nedenlere dayanabilir (17).

Kronik agri, yaslilarda depresyon probleminin
onemli bir sonucudur. Literatiirde depresyon ile agr1
arasinda giiclii bir iliski oldugu belirtilmistir (18). Ca-
lismamizda da agrisi olan yaslilarda hafif diizeyde dep-
resyonun daha sik goriildiigiini tespit ettik. Psikiyatrik
hastaliklarda uyku bozuklugu, ozellikle depresyonda,
yogun bir sekilde arastirilmistir. Depresyonun kendisi
uyku bozukluguna neden olabilecegi gibi, uyku sorunla-
r1 da depresyona yol acabilir ve onunla birlikte seyrede-
bilir. Caliysmamizda kotii uyku kalitesine sahip olanlarin
depresyon oraninin, iyi uyku kalitesine sahip olanlara
gore anlamli derecede yiiksek oldugunu saptadik.

Depresyondaki uyku degisiklikleri, uykuya dalma
glcliigii, ytizeyel uyku, gece sik uyanma, tekrar uy-
kuya dalma zorlugu, sabahlar1 dinlenmemis hissetme
ve giindiiz uykulu olma gibi belirtilerle kendini gos-
termektedir (19). Kronik viicut agris1 olan hastalarda,
depresyondaki bu uyku degisikliklerinin birgoguyla
karsilasabilir. Yapilan ¢aligmalarda kronik agrisi olan-
larda depresyon ve uyku kalitesinin bozuk oldugu belir-
lenmistir (20). Calismamizda literatiirle uyumlu olarak,
VAS skoru yiiksek olan hastalarda depresyon goriilme
oraninin, VAS skoru diisiik olanlara gore anlamli de-
recede yliksek oldugunu saptadik. Bagka bir ¢aligmada,
VAS skoru yiiksek olan hastalarda depresyonun daha
yaygin oldugu bulunmustur (21).

Kot uyku kalitesi, depresyonda artiga ve tedavi red-
dine neden olabilir. Bu nedenle, depresyon tanisi ko-
nulan hastalarda uyku sorunlar: dikkatlice ele alinmali
ve tedavi edilmelidir. Yaghilarda agr1 tedavisi sirasinda,
uyku bozuklugu ve depresyonun da ele alinmasi 6nem-
lidir (22). Calismamizin sonuglari, literatiirle uyumlu
olup benzer sonuglar1 ortaya koymaktadir. Bu durum
hem depresyon hem de kronik agr1 sorunu yasayan bi-
reylerin tedavisinde zorluklar yaratabilir.

Calismamizda, agris1 olan bireylerde depresyon
skorlarinin, agrisi olmayan bireylere gore daha ytiksek
oldugunu belirledik. Agri, bireyin hareket etme kabi-
liyetini azaltarak psikomotor retardasyona neden ola-
bilmektedir. Ayn1 sekilde, depresyonun kendisinin de
psikomotor hareketliligi azalttig1 bilinmektedir (23). Bu
benzer iligki, agris1 olan kisilerde depresyon skorlarinin
daha anlaml bulunmasini agiklayabilir. Caliymamizda
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ayn1 zamanda siirekli agrisi olan hastalarda depresyon
goriilme oraninin, ara sira agrisi olanlara gore anlaml
derecede yiiksek oldugunu gozlemledik. Stirekli agr1, bi-
reylerin giinliik yagsamlarini uzun siireli olumsuz etkiler.
Bu durum, bireyin gelecegi ile ilgili belirsizlik ve siirekli
stres yaratabilir ve depresyonun ortaya ¢ikma riskini ar-
tirabilir. Stirekli agr1 genellikle uzun vadeli bir durum-
dur ve etkili tedavi segenekleri sinirli olabilir. Tedaviye
cevap alamamak veya agrinin devam etmesi, bireyin
umutsuzluga kapilmasina neden olabilir ve depresyon
gelisimine katkida bulunabilir.

Bu ¢aligmanin bazi sinirliliklart mevcuttur. Birincisi,
orneklem biiyiikliigi sinirlidir ve daha genis bir 6rnek-
lem kullanmak, elde edilen bulgularin genellenebilir-
ligini artirabilir. Tkincisi, ¢alisgmada kullanilan kesitsel
desen, bulgularin genellenmesini kisitlayabilir. Ayrica
calismamizda agri1, depresyon ve uyku bozuklugu ara-
sinda regresyon analizi yapilmamistir. Bu nedenle gele-
cekte, elde edilen bulgularin daha giivenilir ve kanitla-
nabilir olmast igin risk faktorleri ile tedavi sonuglarini
iceren daha kapsamli ¢calismalarin yapilmas: 6nerilir.

Sonug olarak, yaslilarda agri, depresyon ve uyku bo-
zukluguna neden olabilir. Bu nedenle, yaslilarda agri
tedavisi sirasinda, uyku bozuklugu ve depresyonun da
tedavi protokolii igerisinde degerlendirilmesi faydali
olabilir.

Etik kurul onay1: Calismanin etik kurul onayi, Har-
ran Universitesi Girigimsel Olmayan Aragtirmalar Etik
Kurulu'ndan 03.10.2022/HRU/22.19.39 karar numarasi
ile alind1 ve ¢aligmada uluslararas: Helsinki Dekleras-
yon prensiplerine uyuldu. Caligmaya dahil edilen has-
talardan sozlii ve yazili goniillii onam alindi.

Yazar Katkilari: Yazarlar esit oranda katki beyan
eder.

Cikar Catismasi: Herhangi bir ¢ikar ¢atigmasi bu-
lunmamaktadir.

Finansal Destek: Arastirma kapsaminda herhangi
bir kurum ya da kurulustan finansal destek saglanma-
mugtir.
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Ozet

Amag: Beden kitle indeksinin artmasi bazi 6nemli saglik sorununu da beraberinde getirmektedir. Bu problemlerden biri de menstual diizensizliktir. Asirt
stres, hormonal degisiklikler ve obezite gibi birgok faktér menstriiel diizensizliklere neden olabilmektedir. Bu ¢alismanin amaci hemsirelik 6grencilerinde
beden kitle indeksi ile menstriiel siklus ve benlik saygis1 arasindaki iliskiyi belirlemektir.

Gereg ve yontemler: Tanimlayici ve kesitsel tipteki bu ¢aligma, hemsirelik bolimiinde 6grenim goren 416 hemsirelik 6grencisinin menstrual siklus uzun-
lugu, menstrual donem siiresi ve periyodik menstrual kan kaybi, beden kitle indeksi ve benlik saygisi diizeyi degerlendirilmistir. Ayrica, 6grenci bigi formu
ile yas, viicut agirlig1 ve boy uzunlugu parametrelerini igeren demografik veriler alinmis ve dl¢iilmiistiir.

Bulgular: Ogrencilerin yas, boy uzunlugu, viicut agirhig1 ve beden kitle indeksi ortalamalari 20,94+1,67 yil, 163,49+4,96 cm, 57,21+8,91 kg ve 21.42+3.31
kg/m2’ydi. Menstriiel siklus uzunlugu 346 kiside normal kabul edilen 21-35 giin arasinda bulunmustur. Menstriiel periyod siiresi degerlendirildiginde 307
bireyde 3-7 giin normal olarak kabul edilmistir. Ayrica, periyodik menstriiel kan kaybi 164 bireyde normal veya orta diizeyde olup, bunu hafif (<15 ped;
149 birey) ve agir (>20 ped; 103 birey) diizey takip etmistir. Bu bulgulara gére, beden kitle indeksi, menstrual siklus siiresi, periyodik menstrual kan kayb1
ve menstrual siklus uzunlugu arasinda anlamh bir fark bulunmustur. Ayrica, hemsirelik grencilerinin Rosenberg Benlik Saygist Olgegi'nden aldiklar puan
22.16+2.62 olarak hesaplanmigtir.

Sonu¢: Hemsirelik 6grencilerinin beden kitle indeksi degerleri ile menstriiel siklus, menstrual siire ve menstriiel kan kaybi arasinda istatistiksel olarak an-
laml1 bir korelasyon bulunmustur. Ancak, beden kitle indeksinin benlik saygisi tizerinde anlamli bir etkisi olmadig1 bulunmustur.

Anahtar Kelimeler: Beden kitle indeksi, menstriiel 6zellikler, benlik saygisi.

Abstract

Objective: An increase in body mass index brings many important health problems. One of them is menstrual irregularity. Many factors, such as excessive
stress, hormonal changes, and obesity, can cause menstrual irregularities. This study aims to evaluate the connection of body mass index (BMI) with men-
strual characteristics and self-esteem levels in nursing students.

Material and methods: In this descriptive and cross-sectional study, menstrual cycle length, menstrual period duration and periodic menstrual blood loss,
body mass index, and self-esteem level were evaluated in 416 nursing students studying in the nursing department. In addition, demographic data including
age, body weight, and height parameters with student information form were obtained and measured.

Results: The mean age, height, and weight of the students were 20.94+1.67 years, 163.49+4.96 cm, and 57.21+£8.91 kg. The average of the BMI was
21.4243.31 kg/m2. The length of menstrual cycle results which was 21-35 days called normal, was found in 346 subjects. In the assessment of the duration
of the menstrual period, 3-7 days accepted as normal was found in 307 nursing subjects. Also, the periodic menstrual blood loss was normal or moderate
in 164 nursing subjects followed by mild (<15 pads; 149 subjects) and heavy (>20 pads; 103 subjects). According to these findings, there was a significant
difference between Body mass index, the duration of the menstrual period, the periodic menstrual blood loss, and the length of the menstrual cycle. Addi-
tionally, the Rosenberg Self-Esteem Scale of Nursing Students was found as 22.16+2.62 points.

Conclusion: Body mass index values of nursing students showed a statistically significant correlation between menstrual cycle, duration, and blood loss.
However, it was found that body mass index had no significant effect on self-esteem.

Keywords: Body mass index, menstrual characteristics, self-esteem.
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INTRODUCTION

Body mass index (BMI) is essential for anthropo-
metric assessments. This shows the nutritional status of
the subjects. Obesity causes a decrease in self-image and
self-esteem and it results in social isolation, and depres-
sion (1-4,5). The BMI is classified as underweight, nor-
mal weight, overweight, and obesity (1,4). Also, there
was an association between body fat, and age, gender,
race, and geography (4). BMI values increase called obe-
sity, or overweight, affects cardiovascular and cerebro-
vascular diseases, dementia, sleep pattern and infertility,
menstrual cycle irregularities, and endometrial carcino-
ma. Endometrial carcinoma can be a major reason for
obesity in the adult period (4,6-8) and may cause earlier
sexual maturity and irregular menstrual cycle (6,8). It
is influenced by genetic, nutritional, psychological, and
hormonal factors (8,9). Moreover, obesity is becoming a
growing public health problem and the major problem
leading to mortality and morbidity, increases the risk for
developing gynecological diseases which consist of the
change in the menstrual cycle length (MCL), duration
of the menstrual period (MPD) and periodic menstrual
blood loss (PMBL) (10). Menstruation which is a sig-
nificant sign of femalesreproductive health, endocrine
functions, and sexuality, is the most critical change and a
normal physiological fact from menarche and continues
until the menopause period (11-14), and it occurs once
a month as a regular rhythmic period (10). The men-
strual cycle is defined as the time between two menstru-
ation and may be accepted as normal if the length is 21-
35 days or 25-30 days. The MPD is considered normal
if the duration is 3-7 days or 2-8 days, and the PMBL is
known as normal, the blood loss is 15-20 pads (4,11-
13). Menstrual irregularities represent deviations from
the normal cycle. The deviations from the normal cycle
consist of amenorrhea, menorrhagia, metrorrhagia, hy-
pomenorrhea, hypermenorrhea, oligomenorrhea, and
polymer (11,12). There are many reasons for menstrual
irregularities, and the flow of a female’s menstrual cy-
cle includes physiological, inappropriate diet, lower age,
hormonal changes, genetics, stress, serious medical con-
ditions, and body mass index (8,10,12-16). Some studies
showed a relation between BMI (extremely low and high
BMI) and dysmenorrhea, while some studies showed no
association between BMI and dysmenorrhea (17-21).

Self-esteem which is especially important in adoles-
cence period, is both the evaluation component of the
self-concept and good mental health. It is a satisfying
sense and important parameter for the determination
of healthy development in adolescence. This sense is
known to grow gradually and to alter with maturation.
Also, it estimates the many important life outcomes.
Underweight or overweight can be stressful for adoles-
cents and may lead to depression and low self-esteem

(22). It is stated that low self-esteem is related to obe-
sity or overweight and social functioning (22,23). A
decrease in self-esteem affects body satisfaction and is
a reason for unhealthy weight control behaviors (22).
Self-esteem determines one’s assessment of oneself and
refers to a manner of approval or not. It signs the de-
gree to which the individual makes and customarily
maintains regarding herself. It is reported that subjects
having menstrual disorders have low self-confidence,
and depression (14). Several studies are researching the
relationship between self-esteem and BMI (14,24-27).
The overweight might be related to a decrease in body
perception, and self-worth (28). BMI is a sign of both
body image and self-esteem and a critical measure-
ment. This affects subject satisfaction with physical ap-
pearance and plays a critical role in student adjustment
in school settings (22-24,27,28).

Considering that body mass index may affect many
conditions such as self-esteem, menstrual characteris-
tics, and mental health, this study aimed to determine
the relationship between body mass index, self-esteem,
and menstrual cycle in nursing students.

MATERIALS AND METHODS

Design and Participants

This descriptive and cross-sectional study was con-
ducted to determine the effect of the body mass index
on the MCL, MPD PMBL, and Rosenberg Self-Esteem
Scale (RBSS) in nursing students. The study was con-
ducted with Nursing Department students of Cukurova
University in Turkey in 2023.

Power analysis was conducted in the G*Power soft-
ware to calculate the sample size. Based on the study by
Soylu and Nazik (2022), with a 95% power and a 5%
error rate, it was determined that at least 42 females
needed to be included (9). By considering the possibil-
ity of the females wanting to leave the study, the study
consisted of first and fourth-year 416 students aged
between 18-24 and who agreed to participate in the
study (participation rate 52.00%). No sample selection
was performed in the study and the whole population
was tried to be reached. However, 134 of the remaining
students refused to participate in the study for various
reasons and 250 students could not be included in the
study due to various reasons such as absenteeism and
incomplete completion of evaluation forms. Inclusion
criteria were determined. Individuals who were study-
ing in the Department of Nursing, who were older than
18 years, who had not undergone any surgical opera-
tion that could affect the results of the study in the last
1 year, and who had no communication problems were
accepted to the study. In addition, not having a chronic
health problem affecting metabolism such as neurolog-
ical, psychiatric, or diabetes.
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Instruments

The data of the study was collected using an infor-
mation form, and Rosenberg Self-Esteem Scale;

The information form

This form contains four questions regarding the so-
ciodemographic characters of the students (study year,
age, gender, and city), and demographic characteristics
(weight, height, and BMI) that might affect the men-
strual cycle features and self-esteem was generated.

Rosenberg Self-esteem (RBSS)

The RBSS which consists of 63 items and has 12
subscales, is the most widely used in determining a
person's self-esteem. The scale consists of 10 items. It
measures four-point Likert type (1: strongly disagree, 2:
disagree, 3: agree, 4: agree), and five of the questions are
reverse coded. The scale Alpha internal consistency co-
efficient changed from 0.71 to 0.89 in literature (Cuha-
daroglu (1986), Tugrul (1994), Glingor et al (1999) and,
Haspolat and Kagan (29). Scores between 15 and 25 are
accepted as normal; below 15 refer to low self-esteem,
and above 25 indicates high self-esteem (30). Addition-
ally, Cronbach’s Alfa value was determined as 0.670 in
this paper.

Menstrual Characteristics

In the assessment of menstrual characteristics, nurs-
ing students were asked about the characteristics of
their menstrual cycle based on the past six months. In
this study, the MCL was estimated as below (4):

A<21 days is accepted as polymenorrhea
B=21-35 days is accepted as normal
C>35 days is accepted as oligomenorrhea.
The MPD was evaluated as below:

A<3 days is accepted as low; B=3-7 days is accept-
ed as normal, and C>35 days is accepted as high. Also,
the periodic menstrual blood loss is researched and
the classification is divided into three mild (<15 pads),
moderate (15-20 pads), and heavy (>20 pads).

Data collection

Students were informed about the aim of the study,
and both written and verbal consent was obtained
from the students agreeing to participate in the study.
One questionnaire called as Rosenberg Self-Esteem
Scale was done in the lab. The anthropometric meas-
urements including height with a stadiometer (0.1 cen-
timeters in bare feet) and weight with a digital scale
(0.1 kg. calibrated with precision) were performed on
nursing students. Additionally, MCL, MPD, and PMBL
were asked and recorded. The BMI was calculated as

weight in kilograms divided by the square of the height
of the subject in meters (kg/m?), and BMI was catego-
rized, and if the value was <18.50, this was accepted as
underweight. If the value was between 18.5 and 24.99,
this was evaluated as normal weight. Later, if the BMI
of 225 it is defined as overweight or obesity (1-4,5).

Ethical approval

The study was conducted in conformity with the
Helsinki Declaration principles. Necessary ethical
board approvals and institution authorizations were
obtained for conducting the study. This study which
was descriptive and cross-sectional was approved by
the Clinical Researches Ethics Committee (protocol
number: 2023/132-32 date:07.04.2023). All subjects
were informed about the aim of the study, the voluntary
nature of participation, and that they could withdraw
from the study at any time.

Analysis of Data

The data was analyzed using SPSS 22.0 program.
The data was determined using frequency, percentage,
mean, standard deviation, minimum, and maximum
values. One way ANOVA, and Chi Square test were
used to compare means of two independent variables
and to assess the categorical data. Also, the reliability
was evaluated by Cronbach’s Alfa. Statistical signifi-
cance level was considered as p<0.05.

RESULTS

The mean age, height and weight of the stu-
dents were 20.94+1.67 years, 163.49+4.96 cm, and
57.21+8.91 kg. The average of the BMI was 21.42+3.31
kg/m?* (Table 1).

Of the students studying at Cukurova University,
52.9% live in Adana, 9.10% in Hatay, 4.6% in Osmaniye,
7.21% in Mersin, 7.2% in Kahramanmaras and 18.99%
in Southeastern Anatolia. 25.0% of nursing students
were in the first year students, 23.46% in the second
year, 20.00% in the third year, and 31.54% in the fourth
year. More than half of the students chose the depart-
ment willingly (60.4%), as their first choice (54.6%),
and 57.4% were satisfied with their department.

The length of menstrual cycle results were analyz-
ed and <21 days or polymenorrhea was found in 15
(3.61%) students. 21-35 days called normal was found
in 346 (83.17%) subjects, and 55 (13.22%) subjects
had>35 days named as oligomenorrhea. Moreover, in
the assessment of the duration of the menstrual peri-
od, <3 Days accepted as low was found in 9 (2.16%)
subjects, 3-7 days accepted as normal was found in 307
(73.80%) nursing subjects, and >35 days stated as high
was found in 100 (24.04%) subjects. Also, the periodic
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Table 1. Demographic Data and Self Esteem Scale Scores of Nursing Students

Demographic Data (n=416) Mean Standard Deviation (SD) | Min. Max.
Age (year) 20.94 1.67 18.00 24.00
Height (cm) 163.49 4.96 150.00 178.00
Weight (kg) 57.21 8.91 40.00 80.00
BMI (kg/m?) 21.42 3.31 15.06 32.87
Rosenberg Self Esteem Scale Score 22.16 2.62 17.00 31.00

n=Participants number; Min.:Minimum; Max.: Maximum

menstrual blood loss was normal or moderate in 164
(39.42%) nursing subjects followed by mild (<15 pads;
149-35.82% subjects) and heavy (>20 pads; 103-24.76
subjects) (Table 2).

The relation of body mass index with the menstrual
characteristics and self-esteem anthropometric param-
eters is shown in Table 3. According to these findings,
there was a significant difference between BMI, MCL,
MPD, and PMBL (p<0.001). Additionally, in Table 1,
the mean (SD) value of the Rosenberg Self-Esteem
Scale of Nursing Students was found 22.16 (2.62). The
highest score obtained from this scale is 31.00 points
and the lowest score is 17.00 points. Also, for the four
groups called underweight, normal weight, overweight,
and obese, the means of Rosenberg Self Esteem Score
were calculated as 22.37+2.41points, 22.15+2.74 points,
22.02+2.27 points, and 20.75+2.62 points, respectively.
The lowest value was obtained from the obese group,
while the highest value was found underweight group.
Additionally, Rosenberg's Self-esteem results were ana-
lyzed and <15 points were not found in nursing stu-
dents. 15-25 points called normal self-esteem were

Table 2. The evaluation of the menstrual

characteristics of nursing students

Menstrual characteristics (n=416) N

Length of the menstrual cycle

<21 15 (3.61%)
21-35 346 (83.17%)
>35 55 (13.22%)
Duration of the menstrual period

<3 days 9 (2.16%)
3-7 days 307 (73.80%)

>7 days 100 (24.04%)

Periodic menstrual blood loss

<15 ped 149 (35.82%)
15-20 ped 164 (39.42%)
>20 ped 103 (24.76%)

n=Participants number

found in 70 subjects underweight; 217 subjects called
normal weight; 41 subjects having overweight, and
8 subjects having obese. Moreover, >25 points called
high self-esteem were found in 19 subjects being un-
derweight; 54 subjects called normal weight; and 7 sub-
jects having overweight (Table 3).

DISCUSSION

This study was conducted to evaluate the nursing stu-
dents’s menstrual characteristics, weight, height, body
mass index, and self esteem and to determine the effects
of BMI on menstrual characteristics. The BMI means
in this paper was 21.42+3.31 kg/m2. The National In-
stitute of Health (NIH) uses BMI to identify a subject
as underweight, normal weight, overweight, or obese
(31). In the data published from 1988 to 2016, age-re-
lated obesity prevalence in the United States increased
progressively from 22.9 to 39.6 percent. Additionally,
obesity which is prodrome of a chronic disease is in-
creasing worldwide. This situation leads to increased
health expenditures and worsening health conditions
in many countries. In 2015, information shows that
approximately 604 million adults having a BMI of 30
were present and these may be classified them as obese.
The main danger is that there have been an increase in
the obesity prevalence around the world since 1980 and
many countries, the prevalence has doubled (31).

Also, in our population, the underweight subjects
were 89 (21.39%), while the subjects having normal
weight, overweight and obesity subjects were 271
(65.14%), 48 (11.54%), and 8 (1.93%), respectively.
13.47% of our nursing population were seen as BMI
greater than 24.99 and of these, 11.54% were overweight
and 1.93% were obese. The obesity prevalence was low-
er in this paper and the possible reason for this may be
that our study group was between 18-24 years of age and
consisted of healthy young adults. The nursing subjects
of our study groups were asked presence of endocrine
disease or whether they use chronic medication or not.
Moreover, those were excluded. In another study, out of
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Table 3. The relation of body mass index with the length of the menstrual characteristics and Self esteem

Wmetricparameters Underweight | Normal weight Owerweight Obesity (n=8)
(n=89) (n=271) (n=48)

The length of the | Normal cycle (307) 57 (18.57%) | 219 (71.33%) 31 (10.10%) 0 (0.00%)

menstrual cycle ) ormal cycle (n=109) 32(29.36%) | 52 (47.70%) 17 (15.60%) | 8 (7.34%)

p value <0.001

The duration of the | Low 11 (73.33%) 4 (26.67%) 0 (0.00%) 0 (0.00%)

ORI BT e el 54 (15.61%) | 247 (71.39%) 45 (13.01%) | 0(0.00%)
High 24 (43.64%) 20 (36.36%) 3 (5.45%) 8 (14.55%)

p value <0.001

The periodic Mild 29 (19.46%) 108 (72.48%) 10 (6.71%) 2 (1.34%)

menstrual blood

loss Moderate 42 (25.61%) 105 (64.02%) 17 (10.37%) 0 (0.00%)
Heavy 18 (17.48%) | 58 (56.31%) 21 (20.39%) 6 (5.83%)

p value <0.001

g;ii‘;‘:‘;rcgalseelf :slti S;li;“s (Log-salf 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
15-25 (Normal self esteem) | 70 (20.83%) 217 (64.58%) 41 (12.20%) 8 (2.42%)
>25 (High self esteem) 19 (23.75%) 54 (67.5%) 7 (8.75%) 0 (0.00%)

p value 0.405

Rosenberg Self Esteem Scale (mean+SD) 22.37 (2.42) 22.15 (2.75) 22.02 (2.27) 20.75 (2.19)

p value 0.238

n=Participants number; p value: Significance level; SD:Standard deviation

240 Nepal nursing students, 52 subjects (21.67%) were
underweight (<18.5kg/m2), and 141 subjects (58.75%)
were normal weight, and 47 subjects (19.58%) were
overweight and obese (35 subjects, 14.58% overweight
and 12 subjects, 5.00% obese). Also, there was a positive
association between overweight and menstrual abnor-
malities. BMI was a good sign of menstrual irregularity
as increased BMI was associated with menstrual abnor-
mality (MCL MPD and PMBL (4).

The obesity prevalence is directly proportional to
age. Adults are at higher risk. This may be related to
insulin resistance (4,9). Some differences such as ge-
ography, climate, and race could be a reason for over-
weight and obesity (4). Additionally, in another study
performed with female healthcare workers to explain
the effects of four different age groups of employment
on menstrual cycle, duration, and bleeding, the propor-
tion of healthcare workers working during 20 and over
years had abnormal MCL, abnormal MPD, and abnor-
mal PMBL were 42.9%, 47.9%, and 67.2%, respectively.
Of those 50.4% was called dysmenorrhea. Moreover,
the prevalence of dysmenorrhea was 59%, the abnor-
mal amount of menstrual bleeding was 48.7%, the

abnormal menstrual duration was 32%, and irregular
MCL was 154 (30.6%). It has been reported that pro-
longed standing is unlikely to be a cause of abnormal
menstrual characteristics, but that carrying heavy loads
may affect this condition (32). Moreover, the menstru-
al cycle varies according to the balance between the
hypothalamus-pituitary-ovarian axis and endogenous
hormones. Changes in this axis can affect menstrual
characteristics (33-35). In this paper, the proportion of
subjects with abnormal MCL, abnormal MPD, and ab-
normal PMBL were 109 (26.20%), 70 (16.83%), and 252
(60.58%), respectively. Abnormalities in the menstrual
cycle are seen in subjects with especially underweight,
overweight, and obesity. Additionally, the majority of
the samples included in the study are people living in
the Mediterranean Region. Therefore, they have almost
the same climatic conditions.

In this paper, the relation of the between menstru-
al characteristics and BMI was investigated. 307 sub-
jects had normal cycle length and 71.33% of this was
concentrated in people of normal weight. All eight of
obese subjects had anormal menstrual cycle. More-
over, all eight of obese subjects had high duration of

KSU Medical Journal 2025;20(1): 27-34

KSU Tip Fak Der 2025;20(1): 27-34



POLAT et al.

the menstrual period. Two obese subjects had mild
periodic menstrual blood loss, while six obese subjects
had high PMBL. This is valuable in terms of showing
us how obesity is effective in menstrual characteristics.
If we look at the literature, body mass index plays a vi-
tal role in regulation of MCL (8,12). Conversely, in a
study performed with Chinese females, BMI impacts
positively PMBL, but is not associated with the MCL
and BMI influences menstrual blood loss in females of
reproductive age (10). According to literature, many
factors may affect the menstrual cycle pattern. One of
them is shift, circadian rhythm, impaired sleep-wake
cycle (32,35). Moreover, menstrual cycle can be affected
many factors including age, smoking, weight, exercise,
race, life events, perceived stress, physiological situ-
ation, work environment, work shift, noise/ vibration
(32,36). The default hypothesis is that stress may affect
the menstrual cycle because of distruption on hypotha-
lamic pituitary adrenal (HPA) axis. Females with high
level stress may experience more irregular menstrua-
tion (32,37). Furthermore, mental health disorders are
common among university students. Stress can prevent
the release of some hormones including follicle-stimu-
lating hormone or change progesterone synthesis. Also,
progesterone or adrenaline, stress-related hormones
are reported to affect prostaglandin synthesis and its
binding in the myometrium (32,38). Subjects are faced
with many stress resources like their education or dai-
ly life. Health students having psychological distress
is common and tends to be reported more by female
students with irregular periods (37). Long working and
short rest duration causes to increase in the subjects’
anxiety and dissatisfaction. It alters the menstrual char-
acteristics (32,39-42).

In a study performed with Indonesia Female Uni-
versity students aged between 19-22 years, %47.22 of
thirty-six subjects having menstrual cycle disorder was
underweight, 30.56% of subjects were obese. Also, sub-
jects with menstrual cycle disorder were dominated by
underweight and followed by overweight, respective-
ly (43). BMI has an impact on the menstrual cycle in
that estrogen levels decrease or increase according to
low and high levels in body fat which affects androgen,
gonadotropin, luteinizing hormone, and follicle-stimu-
lating hormone which affect menstruation (6,43). Men-
struation is a complex process involving several hor-
mones, reproductive organs, and the nervous system.
If hormones are out of balance or any changes in the
menstrual cycle, the cycle will be disrupted (8). In this
paper, abnormality of MCL, MPD, and PMBL is asso-
ciated with BMI. Also, especially underweight is more
predictor parameter than obesity. Menstrual abnormal-
ities were related to especially, underweight and over-
weight. In a study done with Nepal nursing students

researched the effect of BMI on menstrual character-
istics, obesity had a directly proportional association
with menstrual irregularity. BMI is a crucial parameter
of menstrual characteristics in terms of MCL, MPD,
and PMBL (4). Although it has been suggested that
BMI may affect menstrual parameters, this effect of
BMI on the menstrual cycle has not yet been fully un-
derstood (8). Haniarti et al’s study evaluated the associ-
ation of BMI and regularity of the subject's menstrual
cycle with healthy females, and a relationship between
BMI and the normal menstrual cycle in young females
was found. Also, 43.3% of subjects experienced irregu-
lar menstrual cycles and 8.3% and 15% of subjects with
irregular menstrual cycles were underweight and over-
weight, respectively (8).

Self-esteem plays a vital role in one’s emotion-
al well-being. Self-esteem is a positive manner to
the self. This allows the subject to define how valua-
ble he/she is. Self-esteem is a general sense of worth
and goodness. Higher self-esteem means more self-
worth, self-liking, self-approval, and self-respect (22-
24,44,45). Rosenberg defines self-esteem as “one’s
positive or negative attitude toward oneself and one’s
evaluation of ones thoughts and feelings overall
about oneself. Moreover, high adolescent self-esteem
protects them against high-risk behavior and phys-
ical and mental problems (46). Subjects with higher
weight or BMI are aware of their body size/volume.
This situation is thought to be reflected in their be-
havior, self-confidence, and posture. For many years,
self-esteem was accepted as a crucial determinant of
health and quality of life (30). A study was done with
University students to determine the association be-
tween self-esteem body image perception and BMI.
A negative link was found between self-esteem and
BM]I, although there was no significance. Moreover,
a significant negative correlation between body image
dissatisfaction and self-esteem was found (30). Our
study showed similar results to Pop’s study. There is a
negative correlation, but the relation is not significant.
89 subjects accepted as underweight’s self-esteem
score mean was 22.37 points, 271 subjects had normal
weight took 22.15 from this scale followed by 22.02
points obtained from 48 subjects having overweight.
The lowest score was obtained in 8 obese subjects. It
can be said that the self-esteem scores of obese sub-
jects were more affected than underweight subjects.
The scores between 15 and 25 are accepted within the
normal range. Although the value obtained in obese
people compared to others is lower, it is not signifi-
cant. This may be because our study population con-
sisted of healthy individuals whose weight status was
considered normal. For this reason, the self-esteem
score obtained from the study group was normal.
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In brief, the menstrual pattern can be affected by
many factors such as age, race, genetics, smoking,
physical activity, diet, and stress. The majority of our
study group had normal weight, and there were no ad-
ditional diseases. For this reason, both body mass in-
dexes and self-esteem levels are accepted as normal. If
menstruation characteristics and self-esteem are con-
sidered to be affected by heavy working conditions or
long period working hours, the answer is given easily,
why both menstruation and self-esteem levels can be
considered normal in nursing students? Additionally,
a review of the literature shows that weight control is
essential for a female's menstrual cycle to continue in
a healthy way (4,32,34). So, exercise, physical activity,
and weight control can be suggested to subjects at risk
in terms of weight.

It was observed that body mass index did not have
a significant effect on self-esteem, it was noteworthy
that the answers to the 5th, 8th, 9th, and 10th items
in the self-esteem questionnaire were negative in the
obese group (agree, and strongly agree). It was found
that females with menstrual irregularity or abnormal
menstrual characteristics including MCL, MPD, and
PMBL are underweight, overweight, and obese. All
of the obese subjects had menstrual irregularity. Also,
body mass index plays an important role in menstrual
cycle, duration, and blood loss, especially obesity. As
we mentioned in the text, the menstrual cycle can be
affected by many factors including age, weight, exer-
cise, race, life events, perceived stress, physiological
situation (cold), and work environment (work shift,
noise/ vibration).

Ethical Approval: The study was conducted in con-
formity with the Helsinki Declaration principles. Nec-
essary ethical board approvals and institution authori-
zations were obtained. This study which was descriptive
and cross-sectional was approved by the Clinical Re-
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number: 2023/132-32). All subjects were informed
about the aim of the study, the voluntary nature of par-
ticipation, and that they could withdraw from the study
at any time.
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Subklinik Tiroid Hastalarinda Metabolik Sendrom Sikhigi

Frequency of Metabolic Syndrome in Patients with Subclinical Thyroid Disease

0Ozge SOYER KOSEMEHMETOGLU!, Erdal ESKIOGLU?

! Ankara Bilkent Sehir Hastanesi Hematoloji Klinigi, Ankara, Tiirkiye
2 Mamaksu Tip Merkezi, Ankara, Tiirkiye

Ozet

Amag: Kardiyovaskiiler hastaliklar agisindan metabolik sendrom ve subklinik tiroid hastaliklari risk olusturmaktadir. Caligmamizda subklinik tiroid hasta-
liklar1 ile metabolik sendrom parametreleri arasindaki iliskileri ve bu hastalarda metabolik sendrom sikligini incelemeyi amagladik.

Gereg ve yontemler: 23 ile 82 yaslari arasinda, 59 kadin ve 38 erkek, toplam 97 hastay1 ¢aligmamiza aldik. Hastalari tiroid fonksiyon testlerine gore subk-
linik hipotiroidi (n=29), subklinik hipertiroidi (n=37) ve 6tiroid (n=31) olmak iizere 3 gruba ayirdik ve her grubu National Cholesterol Education Program
(NCEP) Adult Tratment Panel III (ATP III) kriterlerine gore metabolik sendrom parametreleri ve varlig1 agisindan inceledik. Ayrica insiilin diizeyleri, insiilin
direnci (Homeostatic model assesment-HOMA), sedimentasyon hizi ve C-reaktif protein (CRP) diizeyleri de karsilastirildi.

Bulgular: Metabolik sendrom bulgular1 subklinik hipotiroidi, subklinik hipertiroidi ve otiroid hasta gruplarinda benzer olmakla beraber, ¢alismaya dahil
edilen hastalarin tiimiinde metabolik sendrom sikligini1 %57 olarak bulduk. Metabolik sendrom parametrelerinden yalnizca high density lipoprotein (HDL)
diisiikliigi subklinik tiroid hastalarinda kontrol grubuna goére daha fazla idi (38 mg/dL ye karsin 44 mg/dL, p=0.044). Metabolik sendrom kadinlarda ve
ileri yasta daha sik olma egiliminde idi. Subklinik hipotiroidili hastalarda abdominal obezite ve HDL diisiikliigii, subklinik hipertiroidili hastalarda HDL
diisiikliigii, 6tiroid kontrol grubunda ise abdominal obezite en sik rastlanan metabolik sendrom parametreleriydi.

Sonug: Subklinik tiroid hastalarinda metabolik sendrom sikliginda artis tespit etmedik; ancak hem metabolik sendrom hem de subklinik tiroid hastaliklar:
kardiyovaskiiler hastaliklar a¢isindan risk olusturdugundan, subklinik tiroid hastalig1 olan hastalarda kardiyovaskiiler hastaliklarin tedavisinin gerekliligine
karar verebilmek i¢in tiroid stimiilan hormon (TSH) diizeyleri ve metabolik sendrom parametreleri agisindan tarama yapilmasi gerektigini diisiiniiyoruz.

Anahtar kelimeler: Hipotiroidi, hipertiroidi, serum kolesterol seviyesi, insiilin direnci, bel ¢evresi

Abstract

Objective: Metabolic syndrome and subclinical thyroid diseases pose risks for cardiovascular diseases. In our study, we aimed to examine the relationships
between subclinical thyroid diseases, metabolic syndrome and the frequency of metabolic syndrome in these patients.

Material and methods: Our cohort included 97 patients, 59 women and 38 men, aged between 23 and 82. We divided the patients into 3 groups: subclinical
hypothyroidism (n=29), subclinical hyperthyroidism (n=37), and euthyroidism (n=31) according to thyroid function tests, and examined each group in terms
of metabolic syndrome parameters and presence according to National Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATP I1I) criteria.
In addition, insulin levels, insulin resistance (Homeostatic model assessment), sedimentation rate, and C-reactive protein (CRP) levels were also compared.

Results: The frequency of metabolic syndrome was 57% in our cohort, although metabolic syndrome findings were similar in subclinical hypothyroidism,
subclinical hyperthyroidism, and euthyroid patient groups. Only high-density lipoprotein (HDL) levels were lower in subclinical thyroid patients than in the
control group (38 mg/dL vs 44 mg/dL, p=0,044). Metabolic syndrome tended to be more common in women and at older ages. Abdominal obesity and low
HDL in patients with subclinical hypothyroidism, low HDL in patients with subclinical hyperthyroidism, and abdominal obesity in the euthyroid control
group were the most common metabolic syndrome parameters.

Conclusion: We did not detect an increased frequency of metabolic syndrome in subclinical thyroid patients; however, since both metabolic syndrome and
subclinical thyroid diseases pose a risk of cardiovascular disease, we believe that patients with subclinical thyroid disease should be screened for thyroid
stimulating hormone (TSH) levels and metabolic syndrome parameters to decide whether treatment is necessary.
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GIRIS

Metabolik sendrom i¢in birgok tanimlama yapilmis
olup, 2005 yilinda revize edilen National Cholesterol
Education Program (NCEP) Adult Tratment Panel III
(ATP III) kriteleri kolay ulasilabilir ve 6l¢iilebilir deger-
ler oldugundan sik kullanilan bir tanimlama seklidir.
Metabolik sendrom tani kriterleri Tablo 1de ozetlen-
mistir. NCEP ATP III kriteleri ile metabolik sendrom
tanist tanimlanan herhangi bes kriterden ii¢ veya daha
fazlasinin bir arada bulunmasi ile konulur. Bu kriter-
ler abdominal obezite, hiperglisemi, dislipidemi (hi-
gh-density lipoprotein, HDL kolesterol disiikliigii ve
trigliserit yiiksekligi ayr1 kriterler) ve hipertansiyon-
dur. Metabolik sendrom tanimlamasi insiilin direnci,
visseral obezite, aterojenik dislipidemi ve endotelyal
disfonksiyon olmak iizere dort temel noktada 6zetlene-
bilir. Sistemik inflamasyon, hiperkoagubilite ve mikro-
albuminiiri patofizyoloji i¢in 6nemli birer parametredir
(1). Metabolik sendrom tip 2 diabetes mellitus (DM)
ve kardiovaskiiler hastalik gelisimi i¢in risk faktoriidiir.
Erken tedavi ile bu risklerin 6niine gegmek miimkiin
olabilir. Metabolik sendromda goriilen viicut yag orani,
plazma lipid diizeyleri ve kan basinci gibi parametreler
tiroid hormon diizeylerinden etkilenmektedir.

Tiroid hormonlar1 viicut metabolizmasini etkiledi-
ginden viicut agirligi, yag dokusu miktars, bel gevresi ve
beden kitle indeksine (BK1) etkileri bulunmaktadir. Ar-
tan istahla birlikte kilo kayb1 hipertiroidinin semptom-
lar1 arasinda iken, hipotiroidide kilo alim1 s6z konusu-
dur. Hipertiroidili hastalarda tedavi sonras: 6tiroidinin
saglanmasi ile intraperitoneal yag dokusu ile uyluk ve
govdedeki subkutan yag dokusunda artis saptanmistir
(2). Abdominal obezite insiilin rezistansi ile iligkilidir
ve her ikisi de metabolik sendromun kriterlerindendir.

Tiroid hormonlar kolesterol sentez ve degradasyo-
nunu ayrica lipolizi artirarak lipid metabolizmasini ve
serum kolesterol seviyelerini etkilemektedirler. Asikar
hipotiroidide hiperkolesterolemi, artmis diisiik dansite-
li lipoprotein (LDL) ve apolipoprotein B mevcuttur (3).
Subklinik tiroid hastaliklarinin serum lipid diizeyleri-
ne etkisi tartismali bir konudur. Subklinik hipotiroidili
hastalarda levotiroksin tedavisinin lipid profili {izerine
olan etkisi farkli ¢calismalarda farkli sekilde bulunmus-
tur. Subklinik hipotiroidide LDL diizeyinin arttig1 ve
tiroid hormon replasmani ile normal degerlere gerile-
digi gosteren ¢aligmalar (4,5) oldugu gibi levotiroksin
tedavisi ile 6tiroid durum saglandiginda total kolesterol
ve LDL kolesterol diizeylerinde anlamli degisiklik sap-
tanmayan ¢alismalar da bulunmaktadir (6).

Kan basincr yiiksekligi metabolik sendrom kriterle-
ri arasinda yer almaktadir. Hipertiroidi artmis sistolik
basinciyla birliktedir ve izole sistolik hipertansiyonun
sekonder nedenlerindendir (7). Hipotiroidi ise diasto-

lik hipertansiyona neden olmaktadir ve bu hastalarin
¢ogunda tiroid hormon replasmani ile kan basinci nor-
male donmektedir (8). Subklinik tiroid hastaliklar1 ve
hipertansiyon birlikteligine dair tartismalar giinimiiz-
de halen siirmektedir.

Tiroid hormonlarinin kardiyovaskiiler sistem iize-
rinde bir¢ok etkisi vardir. Hipertiroidi hiperadrenarjik
bir durumu andirmakta iken hipotiroidide azalmis ad-
renarjik uyari ile uyumlu klinik bulgular gézlenmekte-
dir (9). Hipertiroidi vaskiiler direncte azalma (10,11),
nabiz basincinda, kalp dinlenim hizinda, sol ventrikiil
kontraktilitesinde, kan hacminde, preloadda, kardiak
debide (12), kapiller yogunlukta (11) ve arteriyel sert-
likte (13) artis ile birliktedir. Hipertiroidili hastalarda
kardiyak hipertrofi de goriilebilmektedir (14). Hipoti-
roidide ise vaskiiler diren¢ artmis (10), kardiyak debi
ve nabiz basinci ise azalmistir (15). Sistemik vaskiiler
direncte artma subklinik hipotiroidili hastalarda da
gosterilmistir (8).

Hipotiroidi ve hipertiroidi gibi tiroid hastaliklarinda
metabolik sendrom kriterlerinin bir¢ogu goriilmekte ve
aralarindaki iligkiyi tanimlayan ¢aligmalar bulunmakta-
dir. Subklinik tiroid hastaliklar: ile metabolik sendrom
parametreleri arasindaki iliskiye deginen -geligkili so-
nuglar icerse de- bircok caligma bulunmaktadir. Biz bu
¢alismamizda subklinik tiroid hastaliklarinda metabolik
sendrom parametlerinin goériilme sikligini inceledik.

GEREC VE YONTEMLER

Caligma retrospektif, kesitsel analitik olarak plan-
landi. Bu caligma Ankara Numune Hastanesi I¢ Has-
taliklar1 polikliniklerine Subat 2009 ve Aralik 2010 ta-
rihleri arasinda bagvuran 37 subklinik hipertiroidi, 29
subklinik hipotiroidi tanist almis hasta ve 31 otiroid
kontrol grubu katilimci ile yapildi. Toplam hasta sayisi
97 olup; 59’u kadin, 38’i erkekti.

Subklinik hipertiroidi tanis1 alan hastalarin serbest
T3 ve serbest T4 degerleri normal iken tiroid stimiilan
hormon (TSH) degerleri normalin altindayd; subkli-
nik hipotiroidi tanist alan hastalarin ise serbest T3 ve
serbest T4 degerleri normal iken TSH degerleri nor-
malin iizerindeydi. Kontrol grubunda ise serbest T3,
serbest T4 ve TSH degerleri normaldi. Referans aralig1
TSH igin 0,34-4,25 uIU/ml, serbest T3 i¢in 2,5-3,9 pg/
ml ve serbest T4 i¢in 0,61-1,2 ng/dl olarak kabul edildi.

Hastalarin 6zge¢misinde tiroid hastalig1 hikayeleri
sorgulandi. Daha 6nce hipertiroidi ve hipotiroidi tani-
s1 almus, hipotirodi nedeni ile tiroid replasman tedavi-
si alan, hipertiroidi nedeni ile antitiroid ila¢ kullanan
veya radyoaktif iyot tedavisi almis olan hastalar ¢aligma
disinda birakildi.
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Fizik muayene esnasinda boy (cm), kilo (kg), bel
cevresi (cm) ve kan basinc1 (mmHg) kaydedildi. Beden
kitle indeksleri (BKI), BKI (kg/m?)=Kilo/(Boy)? formii-
li ile hesaplandi. Kan basinglari en az 5 dakika dinlen-
me sonrasi sag koldan sfingometre ile 6lgiildii.

Kan ornekleri en az 10 saatlik aghik sonrasi alindi
Biyokimyasal parametrelerden glukoz, total kolesterol,
HDL, low densiti lipoprotein (LDL), trigliserit (TG);
hormon parametrelerinden ise insiilin, serbest T3,
serbest T4, TSH bakild1. Ayrica sedimantasyon hizi,
C-reaktif protein (CRP), anti-tiroglobulin (anti-Tg) ve
anti-tiroid peroksidaz (anti-TPO) degerleri incelendi.

Insiilin direnci homeostatic model assesment (HO-
MA-IR) testi kullanilarak degerlendirildi. HOMA-IR
asagidaki formiil ile hesapland:

HOMA-IR = A¢lik insiilini (mU/I) x A¢lik plazma
glukozu (mg/dl) / 405

CRP igin sayisal deger kullanilmady; normalden
yiiksek veya normalden diisiik olarak degerlendirildi.

Metabolik sendrom tanisi icin NCEP ATP 1ll tani
kriterleri kullanildi (Tablo 1).

istatiksel Analiz

[statistiksel analiz icin SPSS 15. 0 for Windows Re-
lease 15. 0. 0 (6 Sep 2006) bilgisayar programi kulla-
nilmistir. Degiskenlerin dagilim durumu (parametrik/
non-parametrik) Kalmogorov-Smirnov testi ile belir-
lendi. Gruplar arasinda ortalama ve medyan degerle-
rin kargilastirilmasinda sirasiyla t-test (Mann Whitney
u-test) ve ANOVA (Kruskall-Wallis) testi kullanilmigtir.
Iki siirekli sayisal degiskenin kargilastirilmasi iin Pear-
son ya da Spearman korelasyon katsayis1 kullanilmigtir.
Kategori ve gruplarin karsilastirilmasinda 2 analizi ve
Fisher testi kullanilmistir ve p<0,05 olan degerler ista-
tiksel olarak anlamli kabul edilmistir.

BULGULAR

Caliymamiza yaslar1 23 ile 82 arasinda degisen, su-
bklinik hipertiroidisi olan 37 hasta, subklinik hipotiro-
idisi olan 29 hasta ve 31 6tiroid kontrol grubu katilimci
dahil edildi. Toplam hasta sayis1 97 olup; 59’u kadin,
38’1 erkekti. Hicbir hastada alkol kullanim &ykiistine
rastlanmad.

Subklinik tiroid fonksiyon bozuklugu olan hastalar
ve olmayan katilimcilar birbirleri ile karsilagtirildikla-
rinda cinsiyet, BK1, bel cevresi, sistolik ve diastolik kan
basinci, aglik kan sekeri (AKS), total kolesterol, LDL
kolesterol ve TG agisindan gruplar benzerdi. HDL ko-
lesterol ortalama degeri subklinik hipertiroidi ve hipo-
tiroidi hastalar1 arasinda benzer bulundu; ancak subkli-
nik tiroid hastalar1 ve kontrol grubu karsilastirildiginda
HDL kolesterol ortalama degeri subklinik tiroid hasta-
larinda kontrol gruba gore anlamli sekilde daha diistik-
tit (p=0,044) (Tablo 2).

Subklinik tiroid fonksiyon bozuklugu gosteren
hastalarda ve kontrol grubunda herbir metabolik
sendrom kriterinin pozitif olarak goriilme oranlari se-
kil-1 de verilmistir. Buna gore gruplar arasinda anlamh
fark saptanmamakla birlikte AKS yiiksek olan hastalar
subklinik hipertiroidi grubunda kontrol ve subklinik
hipotiroidi gruplarina kiyasla yaklasik iki kat daha faz-
la bulundu. Benzer sekilde TG seviyesi yiiksekligi su-
bklinik hipotiroidi hastalarinda diger gruplara kiyasla
daha sikti (Sekil 1).

Subklinik hipotiroidi, subklinik hipertiroidi ve
kontrol gruplar1 arasinda HOMA, insiilin degerleri
benzerdi (Tablo 3).

Metabolik sendrom siklig1 subklinik hipotiroidi-
li hastalarda %62,1; subklinik hipertiroidili hastalar-
da %59,5, subklinik tiroid bozuklugu olan hastalarda
%60,6, kontrol grubunda ise %48,4 olup gruplar arasin-
da benzer olarak bulundu (p=0,515) (Tablo 3) (Sekil 2).

Tablo 1. Metabolik Sendrom i¢in NCEP ATP ITI Tam Kriteleri (2005 revizyonu)

Risk faktorii Degerler

Abdominal obezite Bel cevresi erkekte >102 cm, kadinda >88 cm

Dislipidemi Trigliserid diizeyi 2150 mg/dl veya farmakolojik tedavi aliyor olmak

Dislipidemi HDL diizeyi erkekte <40 mg/dl, kadinda <50 mg/dl veya farmakolojik tedavi aliyor olmak

Hipertansiyon Sistolik kan basinci >130 mmHg veya diastolik >85 mmHg veya farmakolojik tedavi aliyor
olmak

Hiperglisemi Aglik kan sekeri >100 mg/dl veya farmakolojik tedavi aliyor olmak

NCEP ATP: National Cholesterol Education Program Adult Treatment Panel
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Tablo 2. Kontrol grubu ve subklinik tiroid hastaliklarinda yas, cinsiyet ve metabolik sendrom parametreleri

degerlerinin dagilimi

Kontrol Subklinik tiroid Subklinik Subklinik p
(n=31) fonksiyon hipotiroidi (n=29) | hipertiroidi (n=37) | degeri*
bozukugu (n=66)

Yas 50+13 (28-75) 55+16 (23-82) 49+16 (23-81) 59+14 (31-82) 0,014
Cinsiyet (E/K) 12/19 26/40 9/20 17/20 0,467
BKi (kg/m?) 28,1469 (19,4-43,8) | 29,4+6,6 (18,7-55,0) | 29,8+6,2 (19,4-45,5) | 29,1+7,1 (18,7-55,0) | 0,596
Bel gevresi (cm) 103,6+14,5 (77-131) | 103,5+14,7 (70,142) | 103,5+12,8 (70-129) | 103,5+16,2 (80-142) | 1,000
Sistolik kanbasmner |, 25 100 240) | 134420 (100-190) | 132417 (100-170) | 136+23 (100-190) | 16°
(mmHg)

Diastolik kan 0,392
basina (munHg) 85+12 (65-115) 81+14 (60-120) 82+13 (60-120) 81+14 (60-110)

sigblslem el 93+22 (70-184) 98+43 (68-382) 90+17 (70-149) 104454 (68-382) | 30
(mg/dL)

Totalkolesterol |0y 34 (122.243) | 177044 (88-341) | 187447 (88-341) | 168x40 (105-280) | 'O
(mg/dL)

HDL (mg/dL) 44+12 (21-73) 38+11 (12-70) 38+11 (19-70) 38+10 (12-59) 0,044
LDL (mg/dL) 118429 (61-175) 110435 (41-229) 120+40 (41-229) 102430 (45-175) | 0,062

Trigliserid (mg/dL) 112+44 (30-220) 133+100 (27-737) 161+128 (46-737) 111+64 (27-347) 0,071

* p degeri subklinik hipotiroidi, hipertiroidi ve kontrol grubu arasindaki korelasyonu gostermektedir.
BKI: Beden kitle indeksi, HDL: High-density lipoprotein, LDL: Low-density lipoprotein

%100 ® Bel cevresi Kadin>88
a0 cm, Erkek=102cm
a0 ® HOL Kadinz50 mg/dl,
70 Erkekz40 mg/d!

60 TG 2150 mg/d|
50
40 Achk kan sekeri 2100
41 41 mg/dl
30
20 29 ® Kan basinci
23 21 22 sistolikz130 mmHg,

10 diastolik=85 mmHg

0

Kontrol Subklinik Subklinik
hipotiroidi hipertiroidi

Sekil 1. Kontrol ve subklinik kontrol bozuklugunda metabolik sendrom kriterleri

Subklinik hipotiroidi, subklinik hipertiroidi ve T4 ters orantili olarak bulundu (p<0.001). TSH ile ser-
kontrol gruplar1 arasindaki Serbest T3 degerleri ben-  best T3 (p=0,792) ve serbest T3 ile serbest T4 (p=0,204)
zerdi. Serbest T4 degeri subklinik hipotiroidili hastalar-  arasinda korelasyon saptanmadi. Anti-TPO ve anti-TG,
da en yiiksek, subklinik hipertiroidili hastalarda ise en  subklinik hipotiroidi hastalarinda en ytiksek subklinik
diisiik degerlerde bulundu (p=0,001). TSH ile serbest hipertiroidi hastalarinda ise en diisitk degerlerdeydi.
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Tablo 3. Kontrol grubu ve subklinik tiroid hastaliklarinda metabolik sendrom siklig1 ve insiilin direncini ifade

eden parametrelerin dagilimi

Kontrol Subklinik Subklinik p degeri
(n=31) hipotiroidi hipertiroidi
(n=29) (n=37)
HOMA 1,91+1,80 2,17+1,47 2,47+2,30 0,552
Insulin (uIU/ml) 7,78+4,54 9,51+5,92 10,26+9,70 0,616
MetS kriterleri ortalamasi 2,58+1,41 2,62+1,27 2,69+1,28 0,944
MetS siklig %48,4 %62,1 %59,5 0,515

HOMA: Homeostatic model assessment, MetS: metabolik sendrom

100%

Kontral SHipo
= Mets+ | Mets -

SHiper

Sekil 2. Subklinik tiroid fonksiyon bozuklugu ve metabolik sendrom birlikteligi

pertiroidi hastalarinda benzer degerlerde olup kontrol
grubundan yiiksekti (p=0,011). CRP kontrol grubunun
9%10‘unda, subklinik tiroid hastalarinin ise yariya yaki-
ninda yiiksek olarak bulundu (p=0,002). Sedimantas-
yon ile CRP korele bulundu (p<0.001) (Tablo 4).

Subklinik hipotiroidi ve normal grupta anti-TPO veya
Anti-TG antikorlarindan en az birinin pozitif olmasi
durumu sirastyla %39 ve %45 iken bu durum subklinik
hipertiroidi hastalarinda diistiktii (%11, p=0,005). Se-
dimantasyon hiz1 subklinik hipotiroidi ve subklinik hi-

Tablo 4. Kontrol ve subklinik tiroid hastalik grubunda tiroid fonksiyon testleri, otoantikorlar ve inflamasyon

parametrelerininin dagilimi

Kontrol Subklinik hipotiroidi Subklinik p degeri
(n=31) (n=29) hipertiroidi
(n=37)
sT3 (ng/dl) 3,15+£0,31 3,09+0,41 3,10+0,36 0,789
sT4 (pg/ml) 0,82+0,15 0,80+0,13 0,98+0,24 0,001
TSH (uIU/ml) 1,56£0,82 6,97£2,00 0,17+0,10 0,000
Anti-TPO (IU/ml) 73,72%£200,76 154,22+310,14 12,20+65,37 0,022
Ant1-TG (IU/ml) 10,62+36,81 115,52+481,63 7,95+39,60 0,000
Sedimantasyon (mm/saat) 15+9 31422 31430 0,011*
CRP 0,002
Pozitif 3 (%10) 11 (%38) 18 (%49)
Negatif 28 (%90) 18 (%62) 19 (%51)

* Subklinik tiroid fonksiyon bozuklugu ve kontrol arasindaki korelasyon,

CRP: C-reaktif protein, TG: Tiroglobulin, TPO: Tiroid peroksidaz, TSH: Tiroid stimiilan homon
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Tablo 5. Metabolik sendromda klinik ve biyokimyasal degiskenlerin degerlendirilmesi

Metabolik sendrom
Yok Var ..
(N=42) (N=55) PO
Yas 50+15 | (26-81) 56+14 (23-82) 0,052
Cinsiyet (E/K) 21/21 17/38 0,056
sT3 (pg/ml) 3,12+,35 (2,50-3,87) 3,11+,37 (2,50-3,90) 0,937
sT4 (ng/dl) 0,87+,18 (0,61-1,51) 0,88+,22 (0,65-1,48) 0,697
TSH (uIU/ml) 2,32+2,89 (0,01-10,37) 2,89+3,30 (0,02-10,90) 0,639
Anti-TPO (IU/ml) 70,70+235,40 (0,20-1087,00) 78,15+£199,91 (0,20-910,00) 0,161
Anti-TG (IU/ml) 13,74+48,04 (0,00-241,40) 61,75+351,52 (0,00-2585,00) 0,851
BKi (kg/m?) 25,30%5,75 (18,73-45,49) 31,80£5,99 (20,55-54,95) 0,000
Bel cevresi (cm) 94,1+13,2 (70,0-128,0) 110,7+11,1 | (89,0-142,0) 0,000
Sistolik kan basinci (mg/dL) 130+21 (100-190) 144+25 (100-240) 0,002
Diastolik kan basinci (mg/dL) 77+11 (60-105) 86+13 (60-120) 0,001
HDL (mg/dL) 44+13 (12-73) 3649 (18-56) 0,000
LDL (mg/dL) 110+33 (48-229) 115434 (41-180) 0,464
TG (mg/dL) 99+57 (30-347) 146199 (27-737) 0,000
Total kolesterol (mg/dL) 178+43 (88-341) 180+39 (105-280) 0,744
Aglik kan sekeri (mg/dL) 8519 (70-112) 10547 (68-382) 0,003
insulin (uIU/ml) 7,06+6,78 (0,80-39,80) 10,93+7,22 | (3,40-42,30) 0,000
HOMA 1,56+1,81 (0,16-11,01) 2,70+1,86 (0,71-10,59) 0,000
Sedimentasyon (mm/saat) 21422 (2-84) 29425 (2-120) 0,029
CRP 0,034
Pozitif 9 (%21) 23 (%42)
Negatif 33 (%79) 32 (%58)

BKI: Beden kitle indeksi, CRP: C-reaktif protein, HDL: High-density lipoprotein, HOMA: Homeostatic model assessment,
LDL: Low-density lipoprotein, TG: Tiroglobulin, TPO: Tiroid peroksidaz, TSH: Tiroid stimiilan homon

Tablo 5’te olgular metabolik sendrom agisindan
irdelenmistir. Calismaya almman toplam 97 hastanin
55 (%57)’ inde metabolik sendrom tespit edildi. Meta-
bolik sendrom olanlar daha yasl olma egiliminde idi
(p=0,052). Metabolik sendrom olan ve olmayan grup
arasinda serbest T3, serbest T4, TSH, anti-TPO, an-
ti-TG, total kolesterol ve LDL kolesterol farki benzer-
di. Metabolik sendrom taniminda kullanilan BKI, bel
gevresi, sistolik ve diyastolik kan basinci, TG, aglik kan
sekeri (AKS) ve HDL iki grupta farkli olarak bulundu;
bununla birlikte insiilin, HOMA, sedimantasyon ve
CRP de metabolik sendromlu hastalarda daha yiiksekti
(Tablo 5).

Metabolik sendromu olan 55 hastanin 18’inde
(%33) subklinik hipotiroidi, 22‘sinde (%40) subklinik
hipertiroidi vardi. 15 (%27) hasta ise 6tiroiddi. Meta-
bolik sendromu olmayan hastalarin ise 11’inde (%26)
subklinik hipotiroidi, 15’inde (%36) subklinik hiper-

tiroidi vardi ve 16 (%38) hasta ise 6tiroiddi (p=0,515)
(Tablo 6).

Metabolik sendrom ile birlikte subklinik hipotiroi-
disi olan ve olmayan hasta gruplari karsilastirildiginda
cinsiyet, yas, BK1, bel cevresi, TG, HDL kolesterol ve
AKS benzerdi; metabolik sendromu ve subklinik hi-
potiroidisi olan grubun %61’inde hipertansiyon gorii-
lirken metabolik sendromu ve subklinik hipotiroidisi
olmayan grupta bu oran %93 idi (p=0,046). Ayrica me-
tabolik sendroma eslik eden subklinik hipotiroidi has-
talarin BKI indeksi subklinik hipotiroidisi olmayanla-
ra gore yiiksek olma egilimindeydi (%68% karsin %32,
p=0,062) (Tablo 6).

Metabolik sendromu olup subklinik hipertirodisi
olan ve olmayan kontrol grubu hastalar1 karsilagtirildi-
ginda cinsiyet, yas, BKI, bel ¢evresi, TG, HDL koleste-
rol, AKS ve kan basinglar1 benzerdi (Tablo 6).
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Tablo 6. Metabolik sendromu olup, subklinik hipotiroidi/hipertiroidi saptanan ve saptanmayan hastalarin

parametrelerinin karsilastirilmasi

Metabolik sendrom (+)
Subklinik Subklinik Subklinik Subklinik
Hipotiroidi Hipotiroidi Hipertiroidi Hipertiroidi
+) () o (+) () 2
n (%) n (%) n (%) n (%)
BKi (kg/mz) <30 5(36) 9 (64) 0,062 7 (44) 9 (56) 0,089
>30 13 (68) 6 (32) 15 (71) 6 (29)
Kadin<88,
erkek<102 0(0) 0 (0) 1 (100) 0(0) 1,000
Bel ¢evresi (cm) s
adin>88,
erkek>102 18 (54) 15 (46) 21 (52) 15 (42)
sistolik<130,
Ko basinct dstolinegs |7 @7 1(13) 0,046 | 4(80) 1 (20) 0,629
(mmHg) sistolik>130, 11 (44) 14 (56) 18 (56) 14 (44)
diastolik>85
TG (mg/dl) <150 8 (50) 8 (50) 0,611 15 (65) 8 (35) 0,361
>150 10 (59) 7 (41) 7 (50) 7 (50)
HDL (mg/dl) | 2dn<30, 1 (50) 1 (50) 1,000 | 4(80) 1(20) 0,629
8 erkek<40 > 3
Kadin>50
R 17 (55) 14 (45) 18 (56) 14 (44)
Aclik kan <100 13 (62) 8 (38) 0,261 9 (53) 8 (47) 0,457
sekeri
(mg/dl) >100 5(42) 7 (58) 13 (65) 7 (35)

* Bu gruplardaki hastalar kontrol grubundan segilmistir.

BKI: Beden kitle indeksi, HDL: High-density lipoprotein, TG: Tiroglobulin

TARTISMA

Caligmaya alinan hastalarin tiimii NCEP ATP IIT
kriterlerine gore metabolik sendrom parametreleri a¢1-
sindan degerlendirildi. Calismaya alinan biitiin vakalar
ele alindiginda 97 hastanin 55’inde (%57) metabolik
sendrom tespit edildi. Ulkemizde 2004 yilinda yapi-
lan METSAR galismasinda 20 yas ve iizerinde meta-
bolik sendrom siklig1 %33,9 olarak bulunmustur. Yine
Tiirkiyede yapilan TEKHARF galismasinda metabolik
sendrom siklig1 30 yas ve iizerinde ortalama %36,4
bulunmustur (16). Caliymamizda diger ¢aligmalara ki-
yasla metabolik sendromun daha yiiksek oranda tespit
edilmesinin sebepleri arasinda hastanemizin referans
hastanesi olmasi, 6rneklemin rolatif olarak kiiciik ol-
mast ve 6rneklemin subklinik tiroid hastalari ile sinirh
olmasi diigiiniilebilir.

Metabolik sendrom sikligi subklinik hipotiroidi-
li hastalarda %62,1; subklinik hipertiroidili hastalar-
da %59,5, subklinik tiroid bozuklugu olan hastalar-
da %60,6, kontrol grubunda ise %48,4 olarak benzer

oranlarda bulundu. Ayni sekilde 3 grup arasinda pozi-
tif metabolik sendrom kriterleri ortalamasi ve her bir
metabolik sendrom kriterinin pozitif olarak goriilme
oranlarini da benzerdi.

Subklinik tiroid fonksiyon bozuklugu olanlarla 6ti-
roid kontrol grubu metabolik sendrom kriterleri aci-
sindan karsilastirildiklarinda bel cevresi, sistolik ve di-
astolik kan basinci, AKS ,TG, total kolesterol ve LDL
kolesterol degerleri benzerdi. HDL kolesterol ortalama
degeri subklinik hipertiroidi ve subklinik hipotiroi-
di hastalar1 arasinda benzerdi; ancak subklinik tiroid
hastalarinda 6tiroid kontrol gruba goére anlamli sekilde
daha dusiktd.

Asikar hipotiroidizmin geridoniigiimlii diyastolik
hipertansiyon ile birlikteligi siktir. Asikar hipotiroidide
oldugu gibi subklinik hipotiroidide de 3 faktor sistemik
hipertansiyona katkida bulunabilir, bunlar; artmus peri-
terik vaskiiler direng, artmuis arteriyel sertlik ve endotel-
yal disfonksiyondur. Iliml tiroid hormon eksikliginin
vaskiiler tonusu etkiledigine, arteriyel duvar sertligini
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artirdigina ve endotelyal disfonksiyona eslik ettigine
dair cesitli caligmalar bulunmaktadir. Tiimiinde olma-
makla birlikte bazi ¢aligmalarda subklinik hipotiroidili
normotansif hastalarda, 6tiroid hastalarla karsilasti-
rildiginda kalbin ardyiikiinde ve ortalama arteriyel
basingta artig saptanmustir, bu bulgu iliml tiroid hor-
monu eksikliginin vaskiiler tonusu etkileyebilecegini
gostermektedir. Subklinik hipotiroidide 6tiroid kontrol
grubu ile karsilagtirildiginda diyastolik kan basincinin
anlamli derecede arttigina dair ¢caligmalar bulunmakta-
dir (17). Luboshitzky ve arkadaglarinin yaptig1 ¢caligma-
da subklinik hipotiroidili ve dtiroid kadinlar karsilas-
tirildiklarinda sistolik kan basincinda anlamli farklilik
yokken diyastolik kan basincini subklinik hipotiroidili
kadinlarda daha ytiksek bulunmustur (18). Asikar hi-
pertiroidide hipertansiyon riski artis1 tutarl bir bulgu
olmasina ragmen subklinik hipertiroidi ile arteriyel kan
basinci arasindaki iligki yeterince agik degildir. Volzke
ve arkadaslar1 yaptiklari ¢aligmada subklinik hipertiro-
idide hipertansiyon riskinin artmadigini, hatta sasirtici
bir sekilde TSH diizeyi diisiik olan hastalarda Gtiroid
hastalara gore sistolik kan basincinin daha diisiik sey-
rettigini saptamislardir. Diastolik kan basinci ve nabiz
basincinda ise anlamli fark bulamamaiglardir (19). Bas-
ka bir ¢aligmada ise subklinik hipertiroidinin kan ba-
sincinda ve nabiz basincinda degisiklik ve hipertansif
olay ile birliktelik gostermedigi tespit edilmistir (20).
Walsh ve arkadaslar1 subklinik hipotiroidide ortalama
sistolik ve diyastolik kan basinglar1 ve hipertansiyon
prevalansinin Otiroid hasta grubundan farkliik gos-
termedigini, subklinik hipertiroidide ise hipertansiyon
prevalansini 6tiroid hastalardan daha yiiksek oldugunu
saptamislar (21). Duan ve arkadaglar1 subklinik hiperti-
roidi ve subklinik hipotiroidi ile kan basinci arasindaki
iliskiyi incelemisler ve aralarinda bir baglanti olmadig:-
na karar vermislerdir (22). Biz ise ¢alismamizda subkli-
nik hipertiroidi, subklinik hipotiroidi ve 6tiroid gruplar
arasinda sistolik ve diastolik kan basinglarinda anlamli
farklilik saptamadik.

Subklinik hipotiroidinin serum lipid profili iizerine
etkisi ve L-T4 tedavisiyle lipid profilindeki degismeler
tartismali bir konudur. Subklinik hipotiroidide LDL
diizeyinin arttig1 ve tiroid hormon replasmani ile nor-
mal degerlere geriledigi gosteren ¢aligmalar (5) oldugu
gibi L-T4 tedavisi ile 6tiroid durum saglandiginda total
kolesterol ve LDL kolesterol diizeylerinde anlamli de-
gisiklik saptanmayan ¢aligmalar da bulunmaktadir (6).
Caraccio ve arkadaslar1 subklinik hipotiroidi hastalarin-
da kontrol grubuna gére TG ve HDL degerlerini benzer
oranlarda bulurken; total kolesterol ve LDL kolesterol
degerlerini subklinik hipotiroidi hasta grubunda daha
yiiksek bulmuglardir. Hastalara L-T4 tedavisi verip 6
ay otiroid halde izledikten sonra ayni degerlere tekrar

baktiklarinda hem total hem de LDL kolesterol degerle-
rinde anlamli diistis saptamuslardir. Hatta TSH degerleri
daha yiiksek olanlarda tedavi ile kolesterol diisiislerinin
daha fazla oldugunu tespit etmislerdir (4). Tuzcu ve ar-
kadaslar1 da subklinik hipotiroidili hastalarda total ve
LDL kolesterol degerlerini kontrol grubuna goére daha
yiiksek bulmuglardir (23). Biz ise ¢alismamizda subkli-
nik hipertiroidi, subklinik hipotiroidi ve kontrol grupla-
rinda TG, total ve LDL kolesterollerini benzer oranlarda
bulurken subklinik tiroid hastalarinda HDL kolesterol
degerini daha diistik bulduk. Calismalar arasinda su-
bklinik hipotiroidi ve lipid paterni iliskisindeki zit bul-
gularin nedeninin yas, cinsiyet, etnik koken, subklinik
hipotiroidinin siiresi, TSH diizeyleri ve subklinik hi-
potiroidinin nedeni gibi birgok faktoriin farkliliklarina
bagli olabilecegi diistiniilmektedir (17). Subklinik tiro-
toksikozun glukoz ve lipid metabolizmas! tizerine olan
etkileri acik degildir. Yapilan bir ¢aligmada subklinik
hipertiroidili hastalar diisiik serum total, LDL ve HDL
kolesterol diizeylerine egilimli bulunmus ve 3 aylik me-
timazol tedavisi sonrasi tiim degerlerde artig izlenmis-
tir (24). Heemstra ve arkadaslar1 L-T4 tedavisi verile-
rek subklinik hipertiroidi olusturulan hastalar1 6tiroid
hastalarla karsilastirmis; glukoz toleransi, HOMA, lipid
profillerini benzer bulmuslardir ayrica hastalar1 6 ay bo-
yunca izlenmis bu siire sonunda da herhangi bir farkli-
lik tespit etmemislerdir (25).

Artmis serum CRP diizeyleri koroner arter hastalig1
olan hastalarda miyokart infarktiisii riskini artiran bir
markir olarak ongoriilmektedir. Koroner arter hasta-
larinda aterosklerotik plag: i¢ine alan inflamasyonun
trombozu ve bunu izleyen infarktiise egilimi artirdig1
varsayllmaktadir. CRP de inflamasyon sirasinda arttig:
i¢cin bu durumla iligkilidir (26). Metabolik sendromda
endotel disfonksiyonu gelistigi gosterilmistir. Metabo-
lik sendrom erken olusan ateroskleroz i¢in bir risk fak-
torii olarak kabul edilmekte, bilesenleri ile CRP diizeyi
korelasyon gostermekte ve metabolik sendromlu hasta-
larda CRP diizeyleri arttik¢a kardiyovaskiiler risk art-
maktadir (27). Biz de ¢aligmamizda CRP degerini me-
tabolik sendromlu hastalarda ve subklinik hipotiroidili
ve subklinik hipertiroidisi olanlarda kontrol grubuna
kiyasla ytiksek bulduk. Ayni sekilde inflamasyon pa-
rametrelerinden sedimantasyon hizi da CRP degeriyle
korele olarak subklinik tiroid hastalarinda ytiksekti.

Calismamizda metabolik sendromu olan hastalarda
3 hastadan birinde, olmayanlarda ise 4 hastadan birin-
de subklinik hipotiroidi saptadik. Uzunlulu ve arkadas-
lar1 ise yaptig1 ¢calismada metabolik sendromu olan her
6 hastadan birinde, olmayanlarda ise her 16 hastadan
birinde subklinik hipotiroidi bulmuslardir (28). Bizim
¢aligmamizin amaci subklinik tiroid hastalarinda meta-
bolik sendrom sikligini saptamak oldugu ve ¢alisma az
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sayida hasta ile yapildig: i¢in, buldugumuz sonuglarin
Uzunlulu ve arkadaslarinin ¢alismasindan farkli oldu-
gunu diisiinmekteyiz. Yine de bu bulgular ile metabolik
sendromu olan hastalara yaklasimda subklinik tiroid
bozukluklarinin arastirilmasini 6nerebiliriz. Daha 6nce
literatiirde metabolik sendrom ve subklinik hipertiroidi
arasindaki iligkiyi yansitan arastirmaya rastlamamakla
birlikte biz metabolik sendromlu hastalarin %40’inda
subklinik hipertiroidi saptamis bulunmaktayiz.

Calismamizda hem subklinik hipotiroidili hem de
subklinik hipertiroidili hastalarda metabolik sendrom
siklig1 artigina rastlamadik; ancak metabolik sendro-
mun her bir parametresi tek tek ele alindiginda, her-
nekadar yapilan ¢aligmalarda ¢eligkili sonuglar olsa da
subklinik hipotiroidide HDL diizeyinin diisiik bulun-
mas1, hipertansiyon prevalansinin (17,18) ve insiilin
direncinin artmasi (29) yine subklinik hipertiroidide
hipertansiyona sik rastlanilmas: (21) gibi bulgularin
saptanmasi subklinik tiroid hastalarinda kardiyovaskii-
ler morbiditenin artabilecegini gostermektedir. Ayrica
subklinik hipotiroidide ¢aligmalar aras1 karsit bulgu ve
gorisler olsa da LDL diizeyinin artmast (4,23,30), endo-
telyal disfonksiyonun bulunmas: (29), CRP diizeyinin
artmasi (23), sol ventrikiil diyastolik fonksiyonunun
bozulmasi (17), subklinik hipertiroidide ise artmis kalp
hiz1 ve atriyal aritmi riski ve sol ventrikiil kitlesinde ar-
tis (17) gibi nedenlerle kardiyovaskiiler morbidite sik-
lig1 yiiksektir. Metabolik sendromun zaten kendisinde
kardiyovaskiiler hastalik riski artmis olup bu hastalara
subklinik tiroid hastaliklar1 da eklendiginde bu riskin
daha da artabilecegi diisiincesindeyiz. Dolayisiyla bu
birlikteligi saptamak ve kardiyovaskiiler hastaliklarin
oniine gegebilmek i¢in subklinik tiroid hastaliklar1 olan
bireylerin metabolik sendrom parametreleri agisindan
degerlendirilmesinin, ayn1 sekilde metabolik sendrom-
lu hasta grubunda en azindan TSH diizeyinin taran-
masinin ve subklinik hipotiroid hastaligi saptanmasi
durumunda ise tedavinin gerekliligi yoniinden deger-
lendirilmesin uygun olacagi kanaatindeyiz.

Etik onay: Caligma 2009-2010 yillar1 arasinda Anka-
ra Numune Egitim Arastirma hastanesi arsiv kayitlarin-
dan retrospektif olarak yapilmistir ve sorumlu yazarin
Tipta Uzmanlik Tezidir ve uluslararasi 1975 Helsinki
Bildirgesine uygun sekilde gerceklestirilmistir.

Finansal A¢iklama ve Cikar Catismasi: Calisma-
miz bir kurum ve kurulusca finanse edilmemistir. Bu
calismada yazarlar arasinda herhangi bir konuda ¢ikar
¢atismasi bulunmamaktadir.
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Investigation of the Risk of Sudden Cardiac Death
Using Heart Rate Variation in Migraineurs

Migrenli Hastalarda Kalp Hizi Degiskenligi Kullanilarak
Ani Kardiyak Oliim Riskinin Arastirilmasi

Seyda CEVIK GUNERI', Mehmet Celalettin GUNERI?, Gulay AYDIN?

! Bossan Hospital, Neurology Clinic, Gaziantep, Tiirkiye
2 Bossan Hospital Internal Medicine Clinic, Gaziantep, Tiirkiye
3 Darica Farabi Education and Research Hospital Cardiology Clinic, Kocaeli, Tiirkiye

Ozet

Amag: Migren sempatik sinir sisteminin disfonksiyonundan kaynaklanan ve gesitli klinik 6zelliklerden olusan epizodik bir sendromdur. Caligmamizin
amaci, migrenli hastalarda ani kardiyak 6liim riskinin ve otonom disfonksiyonun kalp hiz tiirbiilans1 (KHT) ve kalp hiz1 degiskenligi (KHD) ile degerlen-
dirilmesidir.

Gerec ve yontemler: Bu ¢alismaya 18 yas iistii ve 70 yas alt1 Noroloji klinigi tarafindan takipte olan 35 kronik migrenli ve 42 saglikl birey olmak tizere 77
kisi dahil edildi. Tiim katilimcilarin 24 saatlik holter kayd1 yapildi. Kalp hiz1 degiskenligi ve kalp hiz1 tiirbiilans1 parametreleri Avrupa Kardiyoloji Dernegi
¢aligmalari kullanilarak hesaplandi.

Bulgular: Tonset 6l¢iimleri bakimindan migren ve kontrol grubu arasinda anlamli farklilik bulunmustur (P=0.004). Diger degiskenler bakimindan istatistiki
olarak anlamli fark bulunmamustir.

Sonug: Bulgularimiz migrenli hastalarda kalp hizi tiirbiilans parametrelerinden Tonset’in migrenlilerde otonomik fonksiyonla iliskili oldugunu gosterir-
ken kalp hizt degiskenligi parametrelerinin migrenli hastalarda otonomik disfonksiyonla iligkili olmadigmni gostermistir.

Anahtar Kelimeler: Migren, kalp hiz1 degiskenligi, kalp hiz1 tiirbiilans:

Abstract

Objective: Migraine is an episodic syndrome that results from dysfunction of the sympathetic nervous system and consists of various clinical features. The
aim of our study is to evaluate the risk of sudden cardiac death and autonomic dysfunction in patients with migraine by heart rate turbulence (HRT) and heart
rate variability (HRV). In addition, it is aimed to inform patients about their cardiovascular risks.

Material and methods: A total of 77 individuals, 35 of whom were chronic migraine sufferers and 42 healthy individuals, who were followed up by the
neurology clinic over the age of 18 and under the age of 70, were included in this study. A 24-hour holter recording was made for all participants. Heart rate
variability and heart rate turbulence parameters were calculated using European Society of Cardiology studies.

Results: A significant difference was found between the migraine and control groups in terms of Tonset measurements (p=0.004). There was no statistically
significant difference in terms of other variables.

Conclusion: Our findings showed that Tonset, one of the heart rate turbulence parameters, was associated with autonomic function in patients with migraine,
whereas heart rate variability parameters were not associated with autonomic dysfunction in patients with migraine.

Keywords: Migraine, heart rate variability, heart rate turbulence
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INTRODUCTION

Migraine headaches are generally thought to be as-
sociated with arterial vasomotor and autonomic nerv-
ous system abnormalities (1). However, it is unclear
whether autonomic dysfunction is the result or cause
of migraine (2). Like many systems in the body, the
heart is controlled by the autonomic nervous system.
The heart autonomic nervous system regulates its work
through sympathetic and parasympathetic branches
that dynamically control beat-to-beat differences.

Heart rate variability (HRV), which is defined as cy-
clic changes in sinus rate over time, is considered as a
measure of cardiac autonomic tone and an indicator of
the cardiorespiratory system, as it provides information
about sympathetic-parasympathetic balance (3).

HRYV analysis provides very useful information in
determining mortality risk and evaluating sinoatrial
responses to autonomic stimuli in selected patient pop-
ulations. The clinical significance of depressed HRV has
been demonstrated in two areas; in risk assessment af-
ter acute myocardial infarction (AMI) and as an early
warning sign in diabetic neuropathy (3).

It is a physiological phenomenon that the inter-
vals of heartbeats constantly change in normal sinus
rhythm in healthy individuals. Respiration, thermoreg-
ulation and baroreflex mechanisms underlie these peri-
odic fluctuations. Ventricular arrhythmias that can lead
to sudden death appear as a combination of 3 factors;
arhythmogenic substrate, arhythmogenic trigger and
fluctuations in autonomic tone. Coronary angiography,
echocardiography, radionuclide ventriculography, and
signal-averaged electrocardiography (ECG) are used to
identify the arrhythmogenic substrate. Holter monitor-
ing is used to detect arrhythmogenic triggering (ven-
tricular ectopic activity). Autonomic tone is difficult to
define. Heart rate variability appears to be very promis-
ing in investigating cardiovascular responses to chang-
es in autonomic tone (4). Automation in the heart is
intrinsically linked to pacemaker tissues. But speed and
rhythm are under the control of the autonomic nervous
system. The parasympathetic effect on the heart rate is
caused by the secretion of acetylcholine (Ach) through
the vagus nerve. Muscarinic Ach receptors respond
by increasing potassium (K) transport across the cell
membrane. The sympathetic effect on heart rate is me-
diated by epinephrine and norepinephrine. Membrane
phosphorylation, which begins in a cyclic adenosine
monophosphate (c-AMP)-dependent manner with
beta () receptor stimulation, accelerates the slow dias-
tolic depolarization (5).

Vagal indices of HRV increase at night and sympa-
thetic indices increase during the day. This is because

both systems have different circadian rhythms. Beside
the cardiac sympathetic nerve impulse output rate
short-frequency HRV (0.1 Hz) depends on various
factors, including, multiple neural reflexes, cardiac adr-
energic receptor sensitivity, post-synaptic signal trans-
duction, and electrochemical coupling (5).

Heart Rate Variability is an indirect indicator of
cardiac autonomic activity by which the beat-to-beat
variability of the R-R interval is measured. HRV meas-
urement is usually made using recordings obtained
during Holter monitoring. In order for the recordings
to be valid, the factors affecting the heart rate must be
constant throughout the recording period. The first
step in the measurement is the analysis of the successive
R waves measured on the surface electrocardiogram
(ECG). After ECG recordings are made, HRV param-
eters are calculated with the help of statistical methods
via a special computer. Since R waves are used, abnor-
mal beats must be cleared from the recording. If more
than 85% of the recorded beats are normal R beats,
measurement can be made.

Heart rate variability measurement methods are;

« Time Domain Methods

« Frequency Domain Methods. We used time do-
main methods in our study.

Simple time area variables include the mean nor-
mal-to-normal (NN) interval, mean heart rate, and
the difference between the longest and shortest NN
interval. NN intervals, indexes calculated from the
differences between (RMSSD, pNN50) are short-term
measurements and show high-frequency variations in
heart rate. These are completely independent of diurnal
and other effects on heart rate and reflect changes in
vagal regulated autonomic tone (6). With these meas-
urements, changes in heart rate secondary to breathing,
tilt and valsalva maneuver are evaluated (6). Time-de-
pendent parameters of HRV are shown in Table 1 (7).

Heart Rate Turbulence (Cycle) originates from the
principle of acceleration of sinus rhythm, which occurs
as a reflex against hypotension that occurs as a result of
the inability to fill the entire ventricle with blood due to
the short diastole period during ventricular premature
beat in patients in sinus rhythm (sinus rhythm and ven-
tricular premature beat are indispensable rules). HRT is
also defined as fluctuations in sinus cycle length after a
ventricular premature beat and is an indicator of baro-
reflex sensitivity (8,9). It has proven clinical importance
in demonstrating mortality and sudden cardiac death
after myocardial infarction. It is recommended in a few
small studies to be used in other heart diseases (10).
Under normal conditions, after ventricular premature
beat (VPB), the heart accelerates for one or two beats,
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Table 1. Time Dependent Parameters of Heart Rate Variability

Variable Unit definition

Avarage NN ms Mean cycle length between two normal heart beats

SDNN ms Difference of all NN intervals throughout the review

SDNN index ms Mean of the std. deviations of all NN intervals in 5-minute recordings

SDANN ms Std. deviation of mean NN intervals in 5-minute recordings during the study period

RMSSD ms In 24-hour recording the squareroot of the sum of the squares of consecutive NN
intervals’ differences

NN50 Count Neighborhood Number of the NN intervals separated by more than 50 ms during the
entire recording

pNNS50 % NN 50 divided by the total number of all NNs

Triangular ms Al NN intervals divided by the number of NN intervals in the mode length

Index

NN: Normal-normal, ms : milliseconds, mean: avarage, std: standart

Table 2. Normal Values Of Heart Rate Variability (7)

Temporal Measurements Normal values
SDNN [ms] 141+39
SDANN [ms] 127435
RMSSD [ms] 27+12

then slows down to 9-10 beats and normalizes before
20 beats. HRT consists of two components; turbulence
onset (TO) (Tonset) and turbulent slope (TS) (Tslope).
Under normal conditions, a sudden drop in systolic
and diastolic blood pressure occurs after VPB. This de-
crease is followed by an early increase (decreased vagal
tone) (TO). This phase of acceleration is followed by an
increase in blood pressure and a decrease in blood pres-
sure (TS). These parameters can be calculated through
a program over 24-hour ECG Holter recordings, as well
as from device memory records of patients with an im-
plantable cardioverter defibrillator and using VPBs cre-
ated with intracardiac stimulation in the electrophysi-
ology laboratory (11). Although the exact mechanism
is not known, the decrease in blood pressure caused by
VPB is sensed by the baroreceptors in the aortic and
carotid arches and leads to a decrease in vagal activity
first and then an increase in sympathetic activity. The
pulse pressure, which increases with the beat coming
after the compensatory interval, has the opposite effect
and causes an increase in vagal activity and a decrease
in sympathetic activity. As a result, the heart first accel-
erates and then slows down (8).

Heart Rate Turbulence Measurement Technique

At least five suitable VPBs are required for HRT
measurement. TO is calculated as follows:

(RR, + RR;) — (RR_, + RR_,)

X100 = TO
(RR_, + RR_,)

In summary, TO represents the percentage of heart
acceleration after VPB, with negative values reflecting
cardiac acceleration (normal response), positive values
reflecting slowing (abnormal response).

TS was defined as “the most positive value from the
regression slopes of 5 consecutive RR interval slices
within the first 20 sinus RR intervals following VPB’,
which is an indication of the maximum degree of slow-
ing within 5 beats.

Schmidt et al. found the normal values of TO and
TS to be <0% and >2.5 ms/RR, respectively. TO=0 and
TS<2.5 ms/RR are considered abnormal. VPB is per-
formed using ECG-Holter recordings. Not all ventricu-
lar premature beats detected by the device are used.
Parasites must be removed. Some criteria have been de-
fined that VPBs must meet in order to be used in HRT
analysis (8). These criteria are shown in Table 3.

MATERIALS AND METHODS

In our study, 45 migraine sufferers and 45 healthy
individuals followed by the neurology clinic over the
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Table 3. Eligibility Criteria of Ventricular Premature Beats (VPB) For HRT.

| | | 5beats before VEA and 15 beats after compensatory pause, there must not be arrthymia, interference or false

| | | RRintervals of sinus beats hould not be shorter than 300 ms or longer than 2000 ms s

| | | There should be no more than 200 ms difference between two consecutive RR intervals

than 20%

[] Reference interval with RR intervals (average of the last 5 siniis intervals before VEA) should not differ by more

[] The pre-extrasystolic interval before VEA must be at least 20% shorter than the normal RR interval and the post-
extrasystolic interval must be at least 20% longer than the reference interval

VEA: Ventricular Prematiire Beats

age of 18 and under the age of 70 were compared. The
diagnosis of migraine was established according to the
criteria of the Heada Classification Committee of the
International Headache Society. The patients included
in the study did not have concomitant heart diseases
such as heart valve disease, heart failure and cardiac
rhythm disorder, thyroid disorders, did not use diabet-
ic, hypertensive and cardiac medication, had normal
blood laboratory values, did not consume alcohol and
did not diagnose with any central or peripheral nervous
system disease.

A Biomedical Systems Digital Holter Recorder de-
vice was installed for ECG Holter. 24-hour recordings
were taken. After the data were loaded into the com-
puter, they were read with the Century 3000 program.
Artifacts have been removed. Time area measurement
parameters of HRV were calculated automatically. Data
for HRT were transferred to the “HRT” program and
automatic measurements were made.

Statistical Analysis

The conformity of the numerical variables to the
normal distribution was tested with the Shaphiro Wilk
test. Student’s t test was used to compare normally dis-
tributed variables in 2 independent groups, and Mann
Whitney U test was used to compare non-normally dis-
tributed variables in two independent groups. Relation-
ships between categorical variables were tested with the
Chi-square test. SPSS 22.0 package program was used
in the analysis. P<0.05 was considered significant.

RESULTS

In our study, HRV parameters determining cardiac
autonomic dysfunction did not show a statistical dif-
ference between patients with migraine and the control
group. However, Tonset, which is one of the HRT pa-
rameters, p value was found <0.05 in patients with mi-
graine and it was statistically significant. Other results
are given and commented at the tables, below.

Table 4. General Descriptive Statistics

N Min Max Mean Std. Deviation

Age 90 18 69 32,72 11,688

Tonset 49 -10,2320 18,8600 -1,249329 4,5314416
Tslope 49 -3,2000 94,0000 11,879592 14,9803619
SDNN 90 16,0000 210,0000 100,666667 44,9511595
SDANN_index 90 ,0000 193,0000 79,188889 47,4384035
SDNN_index 90 16,0000 179,0000 57,755556 23,7705847
RMSSD 90 8,0000 153,0000 36,722222 25,2689034
PNN50 90 ,0000 79,0000 10,822222 12,7777702
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Table 5. Comparison of HRV And HRT Parameters of Patients With And Without Migraine (Comparison of

Categorical Variables)

MIGRAINE
Present Total P
absent
22 21 43 0,233
normal
51,20% 48,80% 100,00%
1 5 6
Tslope abnormal
16,70% 83,30% 100,00%
22 19 41
no response
53,70% 46,30% 100,00%
20 11 31 0,004 *
normal
64,50% 35,50% 100,00%
3 15 18
Tonset abnormal
16,70% 83,30% 100,00%
22 19 41
no response
53,70% 46,30% 100,00%
30 24 54 0,197
normal
55,60% 44,40% 100,00%
RMSSD
15 21 36
abnormal
41,70% 58,30% 100,00%
19 16 35 0,517
normal
) 54,30% 45,70% 100,00%
SDANN index2
26 29 55
abnormal
47,30% 52,70% 100,00%
20 18 38 0,67
normal
52,60% 47,40% 100,00%
SDNN
25 27 52
abnormal
48,10% 51,90% 100,00%

Comment: Significant difference was found between migraine and control groups in terms of tonset measurements (p=0.004). No signifi-
cant difference was found in terms of other variables.

Table 6. Relationship Between Heart Rate Variability Parameters And Migraine

GROUP STATISTICS

MIGRAINE N Mean Std. Deviation P

absent 45 56,11111 2,603072 0,515
SDNN_index

present 45 59,4 4,301092

absent 45 82,02222 7,026824 0,574
SDANN_index

present 45 76,35556 7,170306

absent 45 102,6444 6,522855 0,679
SDNN

present 45 98,68889 6,935403

Comment: There was no significant difference between heart rate variability parameters and migraine
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Table 7. Relationship Between Patients with Migraine and Age

MIGRAINE N MEAN Std. Deviation P
AGE present 45 34,24 11,983 0,192
absent 45 31,20 11,313

Comment: There was no significant difference in age between patients with and without migraine (p=0.192).

DISCUSSION

Autonomic dysfunction symptoms are common
both during and among migraine attacks in patients
with migraine (12). Many studies evaluating the au-
tonomic balance of migraineurs have produced con-
flicting results regarding the extent of sympathetic and
parasympathetic dysfunction. Most studies show sym-
pathetic disorder with lesser degree of parasympathet-
ic disorder (12). Parasympathetic activity continues to
be less affected by sympathetic activity in the interictal
period. HRV studies have shown stronger parasympa-
thetic impairment than autonomic cardiovascular re-
flex test studies (13).

A decrease in HRV is an indicator of increased sym-
pathetic tone and decreased vagal tone, and is associ-
ated with an increase in fatal ventricular arrhythmias
(14). It has been stated in previous studies that HRV can
be used to predict arrhythmic events after myocardial
infarction. It has been reported in observational studies
that it can also be used in non-ischemic dilated cardio-
myopathies (15). Fauchier et al. found a weak to mod-
erate correlation between SDNN and left ventricular
functions in 93 patients with dilated cardiomyopathy.
In multivariate analyzes, these investigators stated that
SDNN is an independent risk factor for cardiac death
or heart transplant (16). In the study investigating the
relationship of HRV with occupational health, it was
found that HRV values decreased when sympathetic
activity increased; it has also been observed that HRV
values increase in cases where parasympathetic activi-
ty increases (17). In assessments using HRV frequency
domain measurements, cardiac autonomic function
was observed to begin to decline between the ages of
60 and 70, and became evident above the age of 75 (18).
Contrary to these studies, Pogacnik et al. and Mikamo
et al. found no impairment in cardiac autonomic func-
tion in patients with migraine using HRV (19,20).

In our study, however, no significant difference was
found between the migraine patients and the control
group in terms of age and HRV parameters, and no au-
tonomic dysfunction was found. Thus, it was thought
that HRV values in terms of cardiac autonomic disor-

der were not a predictor of autonomic dysfunction in
patients with migraine and were not suitable for evalu-
ation in terms of sudden cardiac death.

HRT was first reported by Schmidt et al. defined as
a predictor for mortality after acute myocardial infarc-
tion (8). Abnormal HRT values were found in heart
failure and it was observed that hemodynamic changes,
sympathetic system activation, impaired baroregulato-
ry mechanisms, and abnormal HRT values were closely
related (8).

In a study investigating HRT in migraine patients, it
was reported that no difference was found between the
patients with migraine and the control group in the TO
and TS data (21).

In our study, while TS values, one of the HRT pa-
rameters, were found to be normal, significant deterio-
ration was found in TO values.

Since the TO and TS values, which are among some
of the patients’ HRT parameters we included in our
study, were not found in the holter records, the HRT pa-
rameters were determined in a limited number. There-
fore, the results presented in the study should be evalu-
ated in the light of these limitations. It was thought that
if our study was conducted with larger sample groups,
it could provide more meaningful results.

As a result, no statistically significant difference
was detected between the patients with migraine and
the control group, whose heart rate variability was
evaluated. TO, which is the heart rate turbulence pa-
rameter, was found to differ significantly in patients
with migraine compared to the control group. In the
light of these data, it was concluded that the relation-
ship between migraine and sudden cardiac death
could not be determined using heart rate variability,
but TO, which is a heart rate turbulence parameter,
may be a predictor for cardiac problems due to auto-
nomic deterioration in patients with migraine. On the
other hand, due to the limitations mentioned above,
it was thought that more meaningful results could be
obtained by conducting comprehensive cardiac auto-
nomic function studies.
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Arastirma Makalesi (Research Article)

Kahramanmaras ilinde Akut Solunum Yolu Enfeksiyonu
On Tams1 Olan Hastalarda Multipleks PCR Yontemiyle Viral ve
Bakteriyel Etkenlerin Sikhi@inin Arastirilmasi
Investigation of the Prevalence of Viral and Bacterial Agents by Multiplex PCR Method in

Patients with a Pre-Diagnosis of Acute Respiratory Tract Infection
in Kahramanmaras Province

Ozlem KIRISCI

Kahramanmaras Siit¢ii imam Universitesi, T1p Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Kahramanmaras, Tiirkiye

Ozet

Amag: Bu ¢alismada, Kahramanmaras Siitgii Imam Universitesi Arastirma ve Uygulama Hastanesi’ne bagvuran hastalarda solunum yolundan izole edilen
patojenlerin dagilimi ve sikliginin belirlenmesi hedeflenmistir.

Gerec ve yontemler: 1 Nisan - 31 Haziran 2023 tarihleri arasinda Kahramanmaras Siitgii Imam Universitesi Hastanesi’ne bagvuran akut solunum yolu
enfeksiyonu 6n tanili hastalarinin solunum yolu 6rnekleri, multipleks ger¢ek zamanli polimeraz zincir reaksiyonu (MRT-PZR) Bio-Speedy Solunum Yolu
RT-qPCR MX-24T (Bioeksen, Istanbul, Tiirkiye) paneli ile incelendi. Bu panel, 18 viriis ve 6 bakteriyi aym anda tespit edebilme kapasitesine sahiptir ve
orneklerin niikleik asitleri Bio-Rad Thermal Cycler CFX96 (Bio-Rad, ABD) cihazinda analiz edildi.

Bulgular: Degerlendirilen 448 solunum 6rneginden 168’1 (%37.5) pozitif ¢ikt1. Bu pozitif 6rneklerde toplam 246 patojen belirlendi; bunlarin 841 (%34.1)
viral, 162’si (%65.9) bakteriyel etkenlerden olustu. En sik rastlanan patojenler Haemophilus influenzae (n=100) ve Streptococcus pneumoniae (n=62) oldu.
Pozitif 6rneklerin 102’sinde (%22.8) tek etken, 57’sinde (%12.7) ikili etken, 9’unda (%2) 2 ve daha fazla etken pozitifligi saptanirken, 280’inde (%62.5)
etken saptanmadi. Koenfeksiyonlar arasinda SARS-CoV-2’nin yalnizca 7 6rnekte tespit edildigi gézlemlendi.

Sonug: Bu ¢alisma, solunum yolu patojenlerinin molekiiler yontemlerle ilk kez ilimizde kapsamli olarak degerlendirildigi bir arastirmadir. Bulgular, genis
bir patojen yelpazesi ve koenfeksiyon gesitliligi gostermektedir. Aragtirmada, genis bir etken patojen yelpazesi belirlenmis olup, en sik saptanan patojenler
sirastyla Haemophilus influenzae ve Streptococcus pneumoniae olarak tespit edilmisti. MRT-PZR yonteminin hizli ve hassas tan1 saglayarak gereksiz anti-
biyotik kullanimim 6nleyebilecegi, enfeksiyon kontrolii agisindan klinisyenlere yol gosterici olacaktir.

Anahtar Kelimeler: Solunum yolu enfeksiyonlari, Multipleks polimeraz zincir reaksiyonu, Solunum viriisleri, Prevelans

Abstract

Objective: Objective: This study aimed to determine the distribution and frequency of pathogens isolated from respiratory tract samples of patients present-
ing at Kahramanmaras Sutcu Imam University Research and Application Hospital.

Materials and methods: Between April 1 and June 31, 2023, respiratory samples from patients with acute respiratory tract infections at Kahramanmarag
Sutcu Imam University Hospital were analyzed using the Bio-Speedy Respiratory RT-qPCR MX-24T panel. This panel can simultaneously detect 18 viruses
and 6 bacteria, and nucleic acids from the samples were analyzed using the Bio-Rad Thermal Cycler CFX96.

Results: Out of 448 respiratory samples evaluated, 168 (37.5%) were positive. Among these positive samples, 246 pathogens were identified; 84 (34.1%)
were viral, and 162 (65.9%) were bacterial. The most frequently detected pathogens were Haemophilus influenzae (n=100) and Streptococcus pneumoniae
(n=62). While 102 (22.8%) of the samples were positive for a single agent, 57 (12.7%) were positive for two agents, 9 (2%) were positive for 2 or more
agents, and no agent was detected in 280 (62.2%) samples. Co-infections with SARS-CoV-2 were observed in only 7 samples.

Conclusion: This study is the first comprehensive evaluation of respiratory pathogens using molecular methods in our region. The findings reveal a wide
range of pathogens and co-infection diversity. The study identified a broad spectrum of pathogens, with Haemophilus influenzae and Streptococcus pneu-
moniae being the most common.

The MRT-PZR method can prevent unnecessary antibiotic use by providing rapid and sensitive diagnosis and will guide clinicians in terms of infection
control.

Keywords: Respiratory tract infections, Multiplex polymerase Chain reaction, Respiratory viruses, Prevalence
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Solunum yolu enfeksiyonlar1 diinya genelinde yay-
gin olarak goriilmekte ve 6zellikle gelismekte olan il-
kelerde her yas grubunda en sik karsilagilan hastalik-
lar arasinda yer almaktadir. Bu enfeksiyonlar, kiiresel
oOlgekte onemli bir halk sagligi problemi olarak kabul
edilmektedir (1,2). Solunum yolu viriisleri genellikle
kendiliginden gegen, hafif veya orta siddette tist solu-
num yolu enfeksiyonlarina neden olsalar da, ozellikle
¢ocuklar, yaslilar ve duyarl bireylerde bronsiolit, pno-
moni ve solunum yetmezligi gibi 6liim riski yiiksek alt
solunum yolu enfeksiyonlarina yol a¢abilirler (1,3).

Viral solunum yolu enfeksiyonlar1 tim yas grupla-
rin1 etkiler, ancak ¢ocuklar ve yetiskinler arasindaki et-
kiler farklilik gosterir. Cocuklarda bu enfeksiyonlar sik
sik komplikasyonlara yol acarak okul devamsizlig1 ve
hastaneye yatislara neden olurken, yetiskinlerde is glicti
kayb1 ve buna bagli ekonomik kayiplara yol agmaktadir.
Bu durum, toplum sagligini ve ekonomik verimliligi
olumsuz yonde etkileyen 6nemli bir sorundur (4).

Solunum yolu viriisleri dogrudan temas, damlacik
veya aerosol yoluyla bulasir. Solunum yolunu etkileyen
baslica viriisler arasinda influenza viriisii (IFN), adeno-
viriis (AdV), metapneumoviriis (MPV), respiratuvar
sinsityal virtis (RSV), rinoviriis (RV), parainfluenza vi-
riisii (PIV), bocaviriis (BoV) ve koronaviriis (CoV) bu-
lunur. IEN, PIV, MPV ve RSV'nin salginlara yol agtigy,
AdV, CoV ve RV'nin ise daha ¢ok yerel enfeksiyonlara
neden oldugu rapor edilmektedir (4).

Alt solunum yolu enfeksiyonu siiphesi olan hastalar-
dan uygun balgam 6rnegi alinmali ve bu 6rnek mikros-
kop altinda Gram boyama ile incelenmelidir. Balgam,
orofarengeal flora ile kontamine olabilir ve bazi hastalar
kiiltiir 6ncesinde antibiyotik kullanmig olabilir, bu da
kiiltiir sonuglarinda mikroorganizma tirememesine ne-
den olabilir. Eger Gram boyamasinda bol miktarda po-
limorfoniikleer l6kosit (PMNL) gozlenmesine ragmen
mikroorganizmalar tespit edilmiyor ya da kiltiirde
tireme olmuyorsa, Mycoplasma pneumoniae, Chlamy-
dia pneumoniae, solunum yolu viriisleri veya Legionella
tiirleri gibi patojenler s6z konusu olabilir. Toplum kay-
nakli alt solunum yolu enfeksiyonlarinda rutin balgam
kiiltiirlerinin tanisal degeri sinirhdir (5). Giiniimiizde,
yiitksek hassasiyet sunan en yeni teknoloji olan Mul-
tipleks Ger¢ek Zamanli Polimeraz Zincir Reaksiyo-
nu (MRT-PZR) yontemi, solunum yolu patojenlerini
genellikle 2-3 saat icinde hizli bir sekilde tespit etme
olanagi saglar. Bu yontem, enfeksiyonlarin tanisini ¢ok
daha hizli ve giivenilir bir sekilde koymayr miimkiin
kilar (6). MRT-PZR yontemi, tek bir ornek tizerinde
tek bir islemle birden fazla solunum viriisii ve bakte-
riyi ayn1 anda belirleyebilir. Geleneksel solunum viriis-
lerinin yani sira, hiicre kiltiirti yapilamayan veya zor

tireyen metapneumoviriis (MPV), koronavirts tiirleri
(HCoV-NL63, HCoV-HKU1) ve bocaviriis (BoV) gibi
daha az bilinen patojenlerin de taninmasini saglar (7-
9). Viral yiikiin diisiik oldugu 6rneklerde veya antimik-
robiyal tedavi goren hastalardan alinan 6rneklerde bile
MRT-PZR yontemiyle viral veya bakteriyel patojenler
hassas bir sekilde tespit edilebilir. Ancak, bu yontemin
maliyeti yliksek olup, uygulamanin deneyimli personel
gerektirmesi gibi dezavantajlar1 bulunmaktadir (5,9).

Bu arastirmanin amaci, hastanemize basvuran ve
akut solunum yolu enfeksiyonu teshisi konulan hasta-
lardan solunum yolu 6rneklerinde izole edilen patojen
tiirlerini ve bu patojenlerin sikligin1 belirlemektir.

GEREC VE YONTEMLER

1 Nisan - 31 Haziran 2023 tarihleri arasinda Kahra-
manmaras Siit¢ii Imam Universitesi Arastirma ve Uygu-
lama Hastanesine akut solunum yolu enfeksiyonu belir-
tileriyle bagvuran hastalarin solunum yolu 6rneklerine
ait MRT-PZR sonuglar1 geriye doniik olarak incelendi.
Akut solunum yolu enfeksiyonu bulunan hastalardan
alinan nazofarengeal siirtintii 6rnekleri, soguk zincir ku-
rallarina uygun olarak Bio-Speedy vNAT transfer tiipii
(Bioeksen, Istanbul, Tiirkiye) icinde Tibbi Mikrobiyoloji
Laboratuvarrna iletildi. Niikleik asit ekstraksiyonu kli-
nik 6rneklerden transfer tiipii icinde yapildigindan, or-
nekler dogrudan PZR testinde kullanildi. Solunum yolu
orneklerinde viriis ve bakterilere ait niikleik asitlerin
(DNA veya RNA) varligi, Bio-Speedy Solunum Yolu RT-
qPCR MX-24T paneli (Bioeksen, Istanbul, Tiirkiye) kiti
kullanilarak arastirildi. MRT-PZR teknigine dayanan bu
sistem, ayni1 anda 18 viriis ve 6 bakteriyi tespit edebil-
mektedir. Kullanilan solunum paneli kiti ile belirlene-
bilen patojenler sunlardir: human coronaviriis (HCoV)
tirleri; SARS-CoV-2, HCoV-229E, HCoV-OC43,
HCoV-NL63, HCoV-HKUT; influenza viriisleri tip A ve
B (INF A/B); parainfluenza viriisleri tip 1-4 (PIV 1-4);
metapneumoviriis (HMPV); rinoviriis (HRV); adenovi-
riis (AdV); human bocaviriis (HBoV); human parecho-
viris (HPeV); respiratuvar sinsityal viriis A/B (RSV);
ayrica Legionella pneumophila, Mycoplasma pneu-
moniae, Chlamydophila pneumoniae, Haemophilus
influenzae, Bordetella pertussis ve Streptococcus pneu-
moniae. Amplifikasyon, floresan 1s1manin 6lgiilmesi ve
veri analizi, Bio-Rad Thermal Cycler CFX96 (Bio-Rad,
ABD) 151 dongii cihazinda tiretici firmanin talimatlarina
uygun sekilde gerceklestirildi.

BULGULAR

Calisma siirecinde degerlendirilen 448 solunum
orneginden 168’i (%37.5) pozitif, 280’1 (%62.5) negatif
olarak sonuglandi. Pozitif bulunan 168 6rnekten elde
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edilen toplam 246 patojenin 84’ (%34.1) viral, 162’i
(%65.9) bakteriyel etkenlerden olustu (Tablo 1). En
sik enfeksiyon kaynagi olarak Haemophilus influenzae
(n=100) ve Streptococcus pneumoniae (n=62) belirlen-
di. Akut solunum yolu enfeksiyonu tanisiyla laboratu-
vara gonderilen 6rnekler arasinda 168 pozitif 6rnegin;
%22.8’inde tek etken, %12.7’sinde iki etken, %1.6’sinda
¢ etken, %0.4’tiinde ise dort etken tespit edildi. ikili
etkenler arasinda en sik rastlanan kombinasyon Ha-
emophilus influenzae ve S. pneumoniae oldu (n=34).
SARS-CoV-2 ile koenfeksiyon yalnizca 7 Ornekte
gozlemlenirken, rinoviriis, bocaviriis, parechoviriis
ve mevsimsel koronaviriislerle pozitiflik tespit edildi
(Tablo 2).

TARTISMA

Solunum yolu enfeksiyonlar1 bulunan hastalarda
patojen mikroorganizmalarin zamaninda tespiti ve uy-
gun antimikrobiyal tedavinin baglanmasi, hastalik ve
olim oranlarini azaltmada kritik bir rol oynamakta-
dir. Hastalarin klinik ve radyolojik bulgular1 benzerlik
gosterdiginden, etiyolojik etkenlerin kesin belirlenme-
si ancak etkili mikrobiyolojik tan1 yontemlerinin uy-
gulanmasiyla miimkiin olmaktadir. Solunum yolu en-
feksiyonlarina yol acan patojenleri yiiksek hassasiyetle
tespit edebilen MRT-PZR yontemleri yayginlagmus,
bakteriyel ya da viral enfeksiyonlarin ayrimini kisa za-
manda yaparak dogru ve etkin tedavi kararlarinin alin-
masina katkida bulunmus ve epidemiyolojik verilerin
daha iyi anlagilmasini saglamistir (10). Bu ¢alismamuz,
ilimizde solunum yolu patojenlerinin molekiiler yon-
temlerle tanimlandig: ilk arastirma 6zelligine sahiptir
ve akut solunum yolu enfeksiyonu tanis1 konan hasta-

larda patojenlerin sikligini ve dagilimini incelemekte-
dir. Molekiiler yontemlerle yapilan ¢alismalarda kulla-
nilan kit, hasta grubu ve ¢alismanin yapildigi donem
dikkate alarak etken saptama oranlarinin, %30.9 ile
%96.1 arasinda degistigi rapor edilmistir (11,12). Sirin
ve ark. yaptiklar1 aragtirmada, 6rneklerin %40.8’inde
herhangi bir etken saptayamazken, %59.2 en az bir
viral veya bakteriyel patojen pozitif olarak saptamis-
lardir (10). Kanberoglu ve ark. arastirmasinda ise 152
hastadan 103’tinde (%67.8) MRT-PZR yontemi ile so-
lunum patojenleri tespit edilmistir (13). Bu ¢aliymada
ise degerlendirilen 6rneklerin %37.5’inde en az bir vi-
ral veya bakteriyel patojen pozitif olarak bulunurken,
%62.5’inde hi¢bir etken tespit edilmemistir (Tablo 1).
Bu oran, literatiirde bildirilen degerlerle uyumlu bir
sonu¢ gostermektedir. Kiltiir yontemleri kullanilarak
klinik orneklerde bakteriyel etken tespit oram1 %13
olarak bulunurken, PCR yontemleri ile bu oran %41
olarak tespit edilmistir (14).

Solunum vyolu enfeksiyonlar1 bakteriler, viriisler
ve mantarlar tarafindan meydana gelebilir, ancak bu
enfeksiyonlarin ¢ogu viriislerden kaynaklanmaktadir
(15,16). Tiirkiyede ¢ocuklarda yapilan arastirmalarda,
akut alt solunum yolu enfeksiyonu patojen etkenleri
en stk RSV, influenza virtisii ve rinoviruslerin oldu-
gunu ortaya koymustur (7,17,18). Uluslararas: calis-
malar da benzer sonuglar gostermektedir; rinoviriis,
RSV, parainfluenza ve influenza viriislerinin ardindan
bocaviriis en sik karsilasilan viriis olarak belirtilmistir
(19-21). Kocaeli ve Istanbul illerini kapsayan bir calis-
mada Ozdamar ve ark., 283 solunum yolu drneginde
en sik sirasiyla HRV, AdV, INF’ler ve RSV A/B tespit
etmislerdir (8). Notropenik 50 eriskin hastay1 kap-
sayan Bursada yapilan bir ¢aligmada, en yaygin akut

Tablo 1. Solunum Yolu Enfeksiyonu Olan Hastalarda Etken Dagilim

Etken n % Etken n % Etken n %
Adv 6 HBoV 13 H. influenzae 100
%2.4 9%5.3 9%40.7
HCoV-229E 3 PIV1-4 8 S. pneumonia 62
%1.2 %3.3 %25.2
HCoV-HKU1 2 HPeV 7 INF-B 3
9%0.8 %2.8 %1.2
HCoV-0OC43 2 HMPV A/B 4 HRV A/B 13
9%0.8 %1.6 %5.3
SARS CoV 2 21 RSV A/B 2 Toplam 246
%38.6 %0.8 %100

RSV: Respiratuar sinsityal viriis; ADV: Adenoviriis; INF A/B: Influenza viriis tip A ve B; PIV 1-4: Parainfluenza viriis tip 1-4; HRV A/B:
Human rhinoviriis A/B; HCoV: Human coronaviriis; HBoV: Human bocaviriis; HMPV: Human metapneumoviriis; HPeV; human

parechoviriis
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Tablo 2. Solunum yolu enfeksiyonu olan hastalarda koenfeksiyonlarin dagilimi

Tek etken enfeksiyonu ikili Etken enfeksiyonu Uglii Etken enfeksiyonu Dortlii etken enfeksiyonu
n (%) n (%) n (%) n (%)
H. influenzae 44 H. influenzae + 34 HBoV + 1 ADV + 1
%9.8 S. pneumoniae %7.6 RSV A/B + 9%0.2 HBoV + %0.2
HRV H. influenzae +
S. pneumonia
S. pneumoniae 21 ADV + 3 HBoV + 2 HRV A/B+ 1
%4.7 H. influenzae %0.7 H. influenzae + %0.4 H. influenzae + 9%0.2
S. pneumonia S. pneumonia+
PIV
SARS COV 2 14 HBoV + 1 HBoV + 1
%3.1 SARS COV 2 %0.2 H. influenzae + %0.2
HPeV
HBoV 5 HBoV + 2 HCoV-HKU1+ 1
%1.1 H. influenzae 9%0.4 H. influenzae + %0.2
S. pneumonia
HRV A/B 5 HCoV-229E+ 1 HMPV A/B + 1
%]1.1 HCoV-HKU1 %0.2 H. influenzae + %0.2
S. pneumonia
HPeV 3 HCoV-OC43+ 1 ADV + 1
%0.7 HPeV %0.2 H. Influenzae+ %0.2
S. pneumonia
PIV 3 1 HRV A/B + 3
%0.2 H. influenzae 9%0.7
PIV 4 3 H. influenza + 2
%0.7 PIV 1-4 9%0.4
INF-B 2 INF-B + 1
90.4 H. influenza 9%0.2
RSV 1 HMPV A/B + 3
%0.2 H. influenza %0.7
ADV 1 SARS COV 2 + 3
9%0.2 HRV A/B %0.7
HCoV-229E 1 SARS COV 2 + 2
%0.2 HPeV %0.4
HCoV-0OC43 1 SARS COV 2 + 1
%0.2 HCoV-229E %0.2
Toplam 102 Toplam 57 Toplam 7 Toplam 2

RSV: Respiratuar sinsityal viriis; ADV: Adenoviriis; INF A/B: Influenza viriis tip A ve B; PIV 1-4: Parainfluenza viriis tip 1-4; HRV A/B:
Human rhinoviriis A/B; HCoV: Human coronaviriis; HBoV: Human bocaviriis; HMPV: Human metapneumoviriis; HPeV; human

parechoviriis

solunum yolu etkenleri sirasiyla HCoV’lar (%49.1),
PIV (%24.5), INF’ler (%11.3) ve RSV A/B (%5.7) ola-
rak tespit edilmistir (22). Konvansiyonel hiicre kiiltiirii
izolasyonu veya immiinofloresans analizi ile dogrudan
tespit edilemeyen rhinoviriis, koronaviriis OC43 ve

human metapneumoviriisler Multipleks-PZR ile tes-
pit edilebilmistir. Yurt disindan bildirilen ¢aligmalar-
da; Amerika Birlesik Devletlerinde en sik karsilagilan
solunum yolu etkeni viriisler influenza viriis, RSV ve
parainfluenza, Fransada bildirilen ¢aliymalar da human
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metapneumoviriis ve RSV’nin en yaygin patojenler ol-
dugu gosterilmistir (23,24). Cin’in bir¢ok bolgesinde,
solunum yolu enfeksiyonu yasayan ¢ocuklarda en stk
tespit edilen viriisler influenza viriisii, RSV ve rhino-
viriis olarak bulunmugtur (25). Rusya bati kesiminde
bildirilen ¢aluismalarda RSV, rhinoviriis, parainfluenza
viriisii ve influenza viriislerinin anlamli bir sekilde sap-
tandig1 gozlemlenmistir (26). Calismamizda, solunum
yolu orneklerinden izole edilen patojenlerin %34.1’ini
viral etkenlerin olusturdugu ve en sik tespit edilen vi-
riisler; SARS-CoV-2 (%8.6), HBoV (%5.3), PIV (%3.3),
HCoV’lar (%2.8), HPeV (%2.8) ve ADV (%2.4) oldugu
belirlenmistir (Tablo 1).

Tiirkiyede molekiiler yontemler kullanilarak yapilan
calismalarda, S. pneumoniae’nin solunum yolu 6rnek-
lerinden en sik tespit edilen bakteriyel etken oldugu
bildirilmistir (9,13,27,28). Sirin ve ark. 2022 yilinda
yaptiklar1 calismada, S. pneumoniae, S. aureus ve C.
Pneumoniaenin en sik izole edilen bakteriyel etken-
ler olarak bildirmiglerdir (10). Izmirde Kanberoglu ve
ark. gerceklestirdigi calismada ise, en sik tespit edilen
bakteriyel etkenleri sirasiyla S. pneumoniae, S. aureus
ve M. pneumoniae olarak bildirmislerdir (13). Ulusla-
rarasi ¢aligmalar incelendiginde, etkenlerin siklik dag-
limu iilkelere gore farklilik gostermekte ancak genellik-
le en sik tespit edilen etken S. pneumoniae, bunu (M.
pneumoniae, C. pneumoniae, Legionella pneumophila),
H. influenzae veya S. aureus takip etmektedir (29-32).
Calismamizda da, literatiirdeki bulgularla uyumlu ola-
rak, S. pneumoniae ve H. influenzae bakteriyel etkenler
arasinda, tekli veya ¢oklu enfeksiyonlarda en sik tespit
edilen iki etken olarak belirlenmistir.

Aragtirmalarin bir ¢ogunda, solunum yolu 6rnegin-
de birden fazla patojenin olmas: klinik tablonun sid-
detini olumsuz etkilemedigi yoniinde iddia edilse de,
koenfeksiyonlarin hastaligin siddeti tizerindeki etkisi
hala tartisma konududur (3,12,33). Literatir tarandi-
ginda, koenfeksiyon oranlar1 ve bu koenfeksiyonlarda
bulunan patojenlerin dagilimina dair gesitli bulgular
elde edilmistir. Cocuk hastalar1 iceren on dokuz farkli
¢alismanin sonuglarinin degerlendirildigi bir meta-a-
nalizde, koenfeksiyon oranlarinin %5 ile %62 arasinda
degistigi, koenfeksiyonlarda en yaygin goriilen etkenin
RSV oldugu ve RSV’nin yaninda en ¢ok AdV, HBoV
ve INF-Anin eslik eden patojenler oldugu bildirilmis-
tir (12). Cinde yiiriitillen ¢ok merkezli bir ¢alismada
Zhang ve ark., koenfeksiyonlarda en sik goriilen pato-
jenlerin INF’ler ve HRV oldugunu bildirmislerdir (34).
Ulkemizde yapilan ¢alismalarda Colak ve ark., koenfek-
siyonlarda HCoV’lara en ¢ok eslik eden patojenin HRV
oldugunu belirtmislerdir (35). Bagka bir yerli ¢aligma-
da, koenfeksiyon vakalarinin biiyitkk kisminin ¢ocuk

yas grubunda oldugu ve sirasiyla en yaygin patojenlerin
RSV ve HRV oldugu bildirilmistir (36). Caligmamiz-
da ise, 66 ornekte (%39.3) iki veya {i¢ patojenin ayni
anda varlig1 tespit edilmistir. En yaygin koenfeksiyon
kombinasyonu H. influenzae ve S. pneumoniae (n=34)
olurken, koenfeksiyonlarda en fazla rastlanan etkenler
sirastyla HCoV’lar (n=13), bocaviriis (n=8), rhinoviriis
(n=8), HPeV (n=4) ve PIV (n=3) olarak belirlenmistir
(Tablo 2).

Sonug olarak, ¢alismamizda genis bir etken patojen
yelpazesi ortaya konmustur. Bu arastirma, ilimizde so-
lunum yolu patojenlerinin molekiiler yéntemlerle aras-
tirllmasma yonelik gergeklestirilen ilk ¢alisma olma
ozelligi tasimaktadir. Ancak yas (¢ocuk-eriskin), cinsi-
yet (kadin-erkek) ve klinik (poliklinik-yatan) dagilimi
ile klinik degerlendirme gibi bazi sinirlamalar mevcut
olup, epidemiyolojik veri ac¢isindan literatiire dnemli
katkilar sagladig: diisiiniilmektedir.

Solunum yolu enfeksiyonlarinda etken patojenlerin
tespiti amaciyla MRT-PZR yonteminin kullanilmast,
bu yontemin hem hizli olmasi, hem de erken donemde
taniy1 koyarak gereksiz antibiyotik kullanimini engelle-
mesi agisindan degerlidir ve bu konuda daha fazla aras-
tirma yapilmasi biiyiik 6nem tagimaktadir.

Finansal A¢iklama ve Cikar Catigsmasi: Calisma-
miz, herhangi bir kurum veya kurulus tarafindan fi-
nanse edilmemistir. Ayrica, bu ¢aliymada yazarlar ara-
sinda herhangi bir ¢ikar ¢atismas: bulunmamaktadir.

Etik onay: Bu calisma, Kahramanmaras Siitcii
Imam Universitesi Tip Fakiiltesi Klinik Aragtirmalar
Etik Kurulu tarafindan onaylanmistir (protokol no/ta-
rih: 145/28.11.2023). Caligmaya katilan goniillillerden
yazili onam alinmigstir ve galigma, uluslararas1 Helsinki
Deklarasyonu’nun prensiplerine uygun olarak gergek-
lestirilmistir.
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May Nesfatin-1 is a New Marker of Inflammation in Varicose Veins?

Nesfatin-1, Varisli Damarlarda Inflamasyonun Yeni Bir Belirteci Olabilir Mi?

Mehmet KIRISCI', Sezen KOCAARSLAN?

! Kahramanmaras Sutcu Imam University, Faculty of Medicine, Department of Cardiovascular Surgery, Kahramanmaras, Tiirkiye
2 Antalya Memorial Hospital, Medical Pathology, Antalya, Tiirkiye

Ozet

Amag: Varisli safen venlerinde bir anti-inflamatuar peptid olan nesfatin-1’in ekspresyonu, bu damarlarindaki inflamasyon siirecinin bir gostergesi olabilir.
Bu amagla, varisli venlerde nesfatin-1’in varligini belirlemeyi hedefledik.

Gereg ve yontemler: Bu ¢alismada, varisli ven 6rnekleri 50 varis hastasindan alindi. Kontrol grubu i¢in, koroner bypass amaciyla alinan vena safena magna
doku drnekleri 50 hastadan elde edildi. Nesfatin-1 antikoru ile immiinohistokimyasal boyama yapild1 ve iki grup karsilastirildi.

Bulgular: Varisli ven drneklerinde nesfatin-1 immiinohistokimyasi yapildiginda, 38 (%76) hastada pozitif boyama saptandi, 12 (%24) hastada ise boyama
gozlemlenmedi. Kontrol grubundan alinan safen ven dokusu 6rneklerinde ise 10 6rnek (%20) nesfatin ile pozitif boyandi, 40 6rnek (%80) ise boyanmadi.
Varisli venlerde nesfatin immiinohistokimyast ile yapilan boyama, kontrol grubundaki drneklerin boyama sonuglari ile istatistiksel olarak anlaml bir fark
gosterdi (p<0,0001).

Sonug: Saglikli venlerle karsilastirildiginda, varisli venlerin nesfatin-1 ile giiclii bir sekilde boyandig1 gosterilmistir. Nesfatin-1’in varisli venlerdeki eks-
presyonu, inflamasyon siirecine bir yanit olabilir ve varisli venlerin etiyopatogenezi a¢isindan dnemli bir rol oynayabilir. Nesfatin-1’in bir anti-inflamatuar
peptid olarak varisli venlerdeki ifadesi, inflamasyon siirecine bir yanit olabilir.

Anahtar Kelimeler: Nesfatin 1, Varisli ven, Inflamasyon, Koroner bypass

Abstract

Objective: Objective: The expression of nesfatin-1, an anti-inflammatory peptide, in varicose saphenous veins, may indicate the inflammation process in
these veins. For this purpose, we aimed to determine the presence nesfatin-1 in varicose veins.

Materials and methods: In this study, varicose vein samples have been taken from 50 patients with varicose veins. For the control group, vena saphena
magna tissue samples taken out for coronary bypass were obtained from 50 patients. Immunohistochemical staining was performed by staining tissues with
nesfatin-1 antibody and two groups were compared.

Results: In the immunostaining of nesfatin-1 on varicose vein samples, 38 (76%) patients were determined to be positive, and no staining was observed in
12 (24%) patients. In saphenous tissue samples taken from the control group, 10 samples (20%) were stained positive with nesfatin immunostaining, while
40 samples (80%) were not stained. Staining of varicose veins with nesfatin immunostaining showed a statistically significant difference compared to the
staining of samples taken from the control group (p<0.0001).

Conclusion: When compared to healthy veins, it was demonstrated that the varicose etiopathogenesis. It is concluded that the expression of nesfatin-1,
which is an anti-inflammatory peptide, in varicose veins may be a response to the inflammatory process.

Keywords: Nesfatin 1, Varicose vein, Inflammation, Coronary bypass

Correspondence: Mehmet KIRISCI, Kahramanmaras Sutcu Imam University, Faculty of Medicine, Department of Cardiovascular Surgery, Kahraman-
maras, Tiirkiye

Phone: +90 344 300 3378 e-mail: drkirisci@yahoo.com

ORCID No (respectively): 0000-0002-9618-4283, 0000-0002-3512-1588
Submission date: 31.07.2024

Acceptance date: 14.11.2024

DOI: 10.17517/ksutfd. 1525932

KSU Medical Journal 2025;20(1): 58-64 KSU Tip Fak Der 2025;20(1): 58-64



KIRISCI et al.

INTRODUCTION

Varicose veins (VV) are a common health problem
in society. It is also a cosmetic problem. Patients with
varicose veins have also accompanying symptoms such
as pain, itching, swelling of feet, exhaustion, and pig-
mentation. Approximately one-third of women and
men between ages 18-64 have VV (1). The etiology of
VV is not exactly known (2). Heredity plays an impor-
tant role in VV formation (3). Age, gender, pregnancy;,
obesity, smoking, and estrogen treatment have been
shown to play a role in the formation of VV (4,5). The
basic pathology in primary VV formation is venous
wall degeneration and venous valve insufficiency (6).
The flexibility and resistance of vein walls depend on
collagen and elastic fibers. Morphological studies have
shown changes in the VV wall in both collagen and
elastic fibers (7,8). As a result of these inflammatory
changes, decreased venous tone and therefore venous
insufficiency are formed (9).

Nesfatin-1 was first defined in 2006 by Oh-I and col-
leagues (10). It is an anorexigenic molecule released by
the hypothalamus (10). Nesfatin-1 is a peptide derived
from nucleobindin 2, which is an energy homeostasis
regulator and takes a role in suppressing appetite inde-
pendent from the leptin pathway (11). The presence of
nesfatin-1 has been shown in peripheral tissues. Nesfa-
tin-1 is present in subcutaneous adipose tissue, gastric
mucosa, pancreatic endocrine cells, testicles, skeletal
muscles, pituitary gland, hepatic sympathetic nervous
system, and sacral parasympathetic preganglionic neu-
rons in the spinal cord (12-15). It has been demonstrat-
ed in studies that nesfatin-1 is also a molecule with an-
ti-inflammatory and antiapoptotic efficacy (16). These
findings indicate that nesfatin-1 may be a potential
therapeutic agent for venous insufficiency. The purpose
of this study is to investigate the staining of nesfatin-1,
which may show the anti-inflammatory effect on vari-
cose vein pathogenesis, in venous tissues.

MATERIALS AND METHODS

This study has been performed in Kahramanmaras
Sutcu Imam University Faculty of Medicine between
the dates of October 2017 and June 2018. Varicose vena
saphena magna (VSM) tissue samples were taken from
50 patients (27 females, 23 males; mean age 48 * 12
years; range 26 to 75 years). As per the Clinical - Etiol-
ogy - Anatomy - Pathophysiology (CEAP) classifica-
tion, varicose veins between C2-C6 were collected dur-
ing varicose vein operation. Healthy vein tissue samples
were collected from 50 patients who were hospitalized
for coronary bypass surgery and without venous dila-
tation and insufficiency with Doppler US. The control

group was created from the tissue samples collected.
(21 females, 29 males; mean age 63 + 10 years; range 46
to 80 years). Varicose vein diagnosis was determined
by measurements taken with Color Doppler US. Pa-
tients with a VSM diameter of 5.5 mm and above, and
reflux flow above 2 seconds have been included in the
study. The medications used continuously by patients
and additional disorders have been recorded. Exclusion
criteria included a history of deep vein thrombosis and
thrombophlebitis.

Immunohistochemical Staining

The venous tissue samples of the cases were fixed in
10% formaldehyde solution and embedded in paraffin
blocks. Sections with a thickness of 4 um were collect-
ed from all blocks. The tissue sections were deparaffin-
ized in xylene and then rehydrated in ethanol solutions
of decreasing concentrations (100%-95%-75%). They
were irrigated in phosphate-buffered saline (PBS);
then, they were incubated for 10 minutes in 3% hydro-
gen peroxide solution to allow the inhibition of endog-
enous peroxidase activity. The sections were boiled in
10 mmol/L of ethylenediaminetetraacetic acid buffer
(pH 8.0) for antigen retrieval for five minutes at 850
watts and then for five minutes at 350 watts in a micro-
wave. After that, the sections were treated with primary
polyclonal rabbit antibody nucleobindin 2 Antibody
(D-10): sc-376947 (Nesfatin) Santa Cruz, 1: 100 dilu-
tion) for 24 hours at 4 °C. All the sections were irrigated
in PBS solution and then incubated for 60 minutes in
horse radish peroxidase conjugate of goat anti-rabbit
immunoglobulin G. Then, chromogen diaminobenzi-
dine was applied and counterstaining was performed
using Mayer’s hematoxylin.

Assessment of immunohistochemical expression

Two blinded pathologists evaluated and scored the
specimens. In immunohistochemical staining, the cy-
toplasmic staining in endothelial and muscular cells
of varicose veins was considered immunohistochem-
ically positive. Immunohistochemical expression of
nucleobindin 2 Antibody (D-10): Santa Cruz-376947
(Nesfatin) was assessed using a semi-quantitative scor-
ing system for the presence of staining. Nucleobindin
2 Antibody (D-10): Santa Cruz-376947 (Nesfatin) im-
munostaining was negatively scored as 0 and positively
scored as 1.

Statistical Analysis

Statistical analysis was performed using the SPSS
version 24.0 software (SPSS Inc., Chicago, IL, USA).
The Kolmogorov-Smirnov test was used to confirm the
normality of the distribution of continuous variables.
Continuous variables were expressed as mean + SD or
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median (min-max) in the presence of abnormal distri-
bution, and categorical variables as percentages. Com-
parisons between the groups were made using the chi-
square or Fisher’s exact tests for categorical variables,
independent samples t-test for normally distributed
continuous variables, and Mann-Whitney U test when
the distribution was skewed. A p-value of 0.05 was con-
sidered statistically significant.

RESULTS

Demographics of patients with VV and control
group patients are presented in Table 1. The mean age
in the varicose vein group was 48+ 12 and the mean
age in the control group was 63+10. The number of pa-
tients with DM in the varicose vein group was 9 and it
was 33 in the control group. Upon comparing the two
groups, age hypertension (HT) and diabetes mellitus
(DM) were observed to be significantly higher in the
control group (p<0.05). We consider that the reason for
this high level is that coronary bypass surgery is gen-
erally performed in a more advanced age group, and
the combined prevalence of DM and coronary artery
disease is higher (17).

It was observed in nesfatin-1 tissue immunos-
taining that 38 patients were stained positive in the
varicose vein patient group, and 12 patients were not
stained with nesfatin-1 immunostaining (Figure 1la,
1b). In the control group, it was observed that the
tissues of 10 patients were stained positive with nes-
fatin-1 immunostaining, and 40 patients were not

Table 1. Comparison of demographic characteristics and

and control groups

stained (Figure 2a, 2b). Nesfatin 1 was stained more
potently in varicose vein tissues compared to healthy
venous structures at a statistically significant level
(p<0.0001).

DISCUSSION

As far as we know, this study is the first study show-
ing that varicose veins are stained with nesfatin im-
munostaining. A normal venous system depends on
the integrity of the vein wall, valves, and venous blood
flow hemodynamics. The pathophysiology of prima-
ry venous insufficiency is a complex entity including
genetic and environmental factors, changes in venous
endothelium, inflammatory biomolecules, dysfunc-
tional valves, venous hypertension, and venous in-
sufficiency clinical conditions. Inflammatory changes
in the venous wall may be caused by various reasons
such as mechanical pressure, venous hypertension,
hypoxia, and venous blood stasis (18,19). The venous
system in the lower extremities may evolve through
the formation of varicose veins due to exposure to this
type of stress. Of course, there may be differences be-
tween individuals depending on these environmental
and genetic factors. In varicose vein pathogenesis, in-
creased hydrostatic pressure causes the formation of
inflammation and its increase on the vein wall and
valves (20). This inflammatory response causes chang-
es in leukocytes (particularly macrophage and mono-
cytes), T lymphocytes, mast cells, inflammatory mod-
ulators, cytokine expression of chemokines, and many

biochemical data between chronic venous insufficiency

Control Group Varicose Vein Group
n=50 n=50 P
Age (years) 63+10 48+12 <0.001
Male/Female (n) 29/21 23/27 0.230
Hypertension (%) 18(36%) 8(16%) 0.039
Smoke (%) 23(46%) 22(44%) 0.841
Diabetes Mellitus (%) 33(66%) 9(18%) <0.001
Nesfatin Staining(%) 10(20%) 38(76%) <0.0001
CEAP 0 (%) 50(100%) 0 <0.0001
CEAP 2 (%) 0 24(48%) <0.0001
CEAP 3 (%) 0 18(36) <0.001
CEAP 4 (%) 0 3(6%) <0.001
CEAP 5(%) 0 1(%2) <0.001
CEAP 6(%) 0 4(%8) <0.001

CEAP: Clinical - Etiology — Anatomy - Pathophysiology classification
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Figure 1a Histopathological appearance of normal saphe-
nous vein. (Hematoxylin & eosin X100 objective.)

Figure 2a In the histopathological cross-section of normal
saphenous vein, no staining was observed in the immuno-
histochemical study performed with nucleobindin 2 (Nesfa-
tin). (Nucleobindin 2 antibody x200 Original magnification
objective)

regulation pathways that drive inflammation in pa-
tients with venous insufficiency (21-24). In the study
performed by Kocarslan and colleagues, it was shown
that the varicose vein wall was stained with prolidase.

Staining of varicose vein wall by prolidase, which
is an extracellular matrix metalloproteinase, has been
evaluated as a response to inflammation (25). Similar to
our study, Akar et al. examined and compared the pro-
lidase enzyme activity, which is considered to be an in-
dicator of oxidative stress, between the saphenous veins
considered healthy during the coronary bypass and
varicose saphenous veins. In their studies, they showed
that Total Oxidant Status (TOS) and Oxidative Stress
Index (OSI) values were higher in the varicose saphe-
nous vein tissue than in the normal saphenous vein.
This study shows that there is an inflammatory event in
the varicose vein wall (26). Horecka et al. compared the

Figure 1b Histopathological appearance of varicose saphe-
nous vein. (Hematoxylin & eosin X100 objective.)

Figure 2b In the histopathological cross-section of varico-
se saphenous vein, positive cytoplasmic staining of vascular
media smooth muscle cells in the immunohistochemical
study was performed with nucleobindin 2 (Nesfatin).

( —=> )hasbeen observed. (Nucleobindin 2 antibody x200
Original magnification objective)

healthy saphenous veins collected during the coronary
bypass with varicose saphenous veins in terms of anti-
oxidative mechanisms in their study. As a result of their
studies, the increase in antioxidant enzymes meas-
ured in varicose saphenous vein wall was evaluated as
an increase in antioxidant defense. The present study
shows that when varicose saphenous veins and healthy
saphenous veins are compared, varicose veins undergo
a process with inflammation. In our study, staining of
nesfatin-1 molecule with proinflammatory properties
in the varicose saphenous vein wall shows that there is
an inflammatory event in varicose veins (27).

Nesfatin-1 is known as an anorexigenic molecule
that plays a role in suppressing appetite. In recently
performed studies, a close relation was demonstrat-
ed between this peptide and diabetes (28), psychiatric
disorders (29), neurogenic diseases (30), peripheral

KSU Medical Journal 2025;20(1): 58-64

KSU Tip Fak Der 2025;20(1): 58-64



KIRISCI et al.

arterial diseases (31), and acute myocardial infarction
(32). Additionally, another remarkable feature is the
demonstration of the anti-inflammatory and antiapop-
totic efficacy of Nesfatin 1 in the study of Ozsavcr and
colleagues evaluating the oxidative brain damage in-
duced by subarachnoid hemorrhage (16,33). In a study
conducted by Enfani et al.34, they investigated the pro-
tective effect of nesfatin-1 in cerebral tissue in the cer-
ebral ischemia/reperfusion study in rats. In their study,
they examined oxidative and antioxidative enzymes in
serum between 2 groups as one group exposed to cer-
ebral ischemia-reperfusion by injecting nesfatin-1 and
the other group exposed to cerebral ischemia-reperfu-
sion by not injecting nesfatin-1. In addition, cerebral
tissue samples were collected and examined histo-
pathologically. As a result of this study, when the two
groups were compared, it was demonstrated that serum
oxidative enzymes were increased in the non-nesfa-
tin group while they were decreased in the nesfatin-1
group. In addition, the antioxidative enzyme activities
in the nesfatin-1 group were significantly increased
compared to the other group. As a result of histopatho-
logical examinations, apoptotic and necrotic cell death
in the hippocampus CA1 region has been shown to de-
crease significantly in the group given nesfatin 1. As a
result of these studies, they reported that the nesfatin-1
molecule has an antioxidative and anti-apoptotic ac-
tivity as well as a cerebral protective effect (34). In our
study, since varicose saphenous veins were stained with
more nesfatin-1 compared to healthy saphenous veins,
we think that the proximal activity of nesfatin-1 with its
antioxidative and anti-inflammatory activity in the tis-
sues tries to show the protective effect in the saphenous
veins. In the study performed by Scotece and colleagues
on human and murine chondrocytes, it was shown that
chemotactic and proinflammatory mediators (IL 6
and TNF alpha) increased the expression of nesfatin-1
(35). In this study, we have demonstrated that varicose
veins induced as a result of an inflammatory process
are stained by nesfatin-1 immunostaining. The fact that
nesfatin-1, the anti-inflammatory efficacy of which has
been shown, has stained varicose veins in our study has
been interpreted by the fact that nesfatin was accumu-
lated in tissues to show its anti-inflammatory effect. In
the study of Kuyumcu, the relationship between nesfa-
tin-1 serum values in carotid artery stenosis was inves-
tigated. The study included three groups of 60 patients
with carotid artery stenosis less than 60%, carotid ar-
tery stenosis more than 60%, and without atheroscle-
rotic carotid artery stenosis according to computerized
carotid artery angiography. All patients were evaluated
for serum nesfatin-1 levels. Serum nesfatin-1 levels in
the group without carotid artery stenosis were found

statistically higher in groups with less than those with
60% carotid artery stenosis. Serum nesfatin-1 levels in
the group with less than 60% carotid artery stenosis
were found statistically higher than those with carotid
artery stenosis more than 60%. It was found that there
was a negative correlation between carotid artery ste-
nosis and serum nesfatin-1 levels. According to these
results, it was claimed that there was a close relation-
ship between atherosclerotic carotid artery disease and
nesfatin-1 levels in the inflammatory processes (36). In
our study, the fact that nesfatin-1 was more stained in
VV tissue showed that there was a close relationship of
nesfatin-1 with anti-inflammatory activity in venous
insufficiency resulting from an inflammation process.
We think that it accumulated in the tissue to suppress
the inflammatory process. This information is consist-
ent with the anti-inflammatory efficacy of nesfatin in
literature. In literature, most previous studies about nes-
fatin-1 have been conducted by analyzing serum levels
of nesfatin and few studies investigated tissue levels of
nesfatin-1 in rats. To the best of our knowledge, this is
the first study analyzing tissue levels of nesfatin-1 in the
human body. Zhang et al. studied the relationship be-
tween DM and nesfatin-1 and showed that serum levels
of nesfatin-1 in newly diagnosed diabetic patients were
significantly higher than serum levels of nesfatin-1 lev-
els in both groups of patients with impaired and normal
glucose tolerance (37). Li et al. showed that there was
a positive correlation between age and serum levels of
nesfatin-1 meaning that nesfatin-1 increased by aging
(38). Gunes et al. showed that serum levels of nesfa-
tin-1 in obese children with hypertension were high-
er than those of obese children without hypertension
(39). In these three studies, serum levels of nesfatin-1
in the elderly or patients with DM or hypertension were
seen to be higher than in the normal population. In our
study, both the mean age of the control group and the
number of diabetic and/or hypertensive subjects in the
control group were higher than the study population
meaning that the control group was supposed to have
higher tissue levels of nesfatin 1. However, staining of
wall of saphenous vein by nesfatin-1 stain was signifi-
cantly more intense in patients with venous insufficien-
cy as compared to the control group, which indicates
higher tissue levels of nesfatin-1 in saphenous veins of
the study group. This finding supports the idea suggest-
ing that nesfatin-1 has accumulated in the walls of vari-
cose veins to exert anti-inflammatory action.

In conclusion, new treatment methods may be de-
veloped to understand the pathophysiology of varicose
vein formation and to prevent its formation. Although
it is a neuropeptide assuming the roles of energy home-
ostasis and appetite regulation, in this study, we have

KSU Medical Journal 2025;20(1): 58-64

KSU Tip Fak Der 2025;20(1): 58-64



KIRISCI et al.

obtained results that suggest it is a molecule that may
be used in the prevention and/or treatment of VV for-
mation with its anti-inflammatory and antiapoptotic
efficacy. At this point, further studies can be performed
on a larger scale.
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Arastirma Makalesi (Research Article)

Lokal ileri Rektum Kanserli Hastalarda Hemoglobin Degerinin
Sagkahm Uzerine Etkisi

Prognostic Significance of Hemoglobin Levels on Survival in Patients with
Locally Advanced Rectal Cancer

Neslihan KURTUL!, Celalettin EROGLU?

! Siitgii Imam Universitesi, Tip Fakiiltesi, Radyasyon Onkolojisi Anabilim Dali, Kahramanmaras, Tiirkiye
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Ozet

Amag: Bu calismada kemoradyoterapi ve cerrahi ile birlikte tedavi edilen rektum kanserinde tan1 anindaki hemoglobin (Hb) degerinin sagkalim iizerine
etkisi olup olmadig: arastirildi.

Gereg¢ ve Yontemler: Rektum kanseri nedeniyle neoadjuvan/adjuvan radyoterapi (RT) alan 98 hasta ¢alismaya dahil edildi. RT neoadjuvan ya da adjuvan
pelvik lenf nodlar1 ve primer tiimor alanina 45-54 Gy uygulandi. RT ile eszamanli 5-FUFA veya kapesitabin kullanildi. Sagkalimi belirleyen faktorleri de-
gerlendirmek iizere tek degiskenli ve ¢cok degiskenli Cox regresyon analizi yapildi. Sagkalim agisindan Hb diizeyinde smir deger olup olmadigini bulmak
i¢cin ROC analizi yapildi.

Bulgular: Medyan genel sagkalim 61 ay (%95 CI 31-90), 1 yillik sagkalim %82, 5 yillik sagkalim %50 olarak bulundu. Hb smir degeri %75 duyarlilik
ve %50 ozgiilliikle 13,45 g/dL olarak belirlendi. Hb diisiik grupta genel sagkalim 31£8 (%95 Cl:14-48) ay yiiksek grupta 8117 (%95 CI:46-116) aydi
(p=0.032). T4 timorlerde ve neoadjuvan grupta Hb diisiikliigiiniin mortalite tizerine etkisi daha belirgindi. Tek degiskenli Cox regresyon analizinde T evre, N
evre ve Hb diizeyinin 13,75 g/d’nin altinda veya {izerinde olmas1 sagkalim iizerine etkili faktorler olarak bulundu. Cok degiskenli Cox regresyon analizinde
ise T evre, N evre ve Hb diizeyi sagkalim tizerinde etkili faktorlerdi

Sonug: Hb diizeyinin 13.45 g/dI’nin altinda olmasi lokal ileri rektum kanserinde, dzellikle T4 tiimorlii veya neoadjuvan kemoradyoterapi goren hastalarda
kotii bir prognostik faktor oldugu goriildi.

Anahtar kelimeler: Hemoglobin, Radyoterapi, Rektum kanseri, Sagkalim

Abstract

Objective: The objective of this study was to investigate whether the hemoglobin (Hb) level at the time of diagnosis was associated with survival in patients
with rectal cancer who were treated with chemoradiotherapy and surgery.

Material and Methods: This study was conducted on 98 rectal cancer patients who had undergone neoadjuvant/adjuvant radiation therapy. Radiotherapy was
delivered to the pelvic lymph nodes and the primary tumor at a dose of 45-54 Gy. Patients received 5-fluorouracil (5-FUFA)/capecitabine chemotherapy
along with radiotherapy. Univariate and multivariate Cox regression analysis were used to evaluate factors determining patient survival. A receiver operating
characteristic (ROC) analysis was performed to ascertain the existence of a threshold for Hb levels in relation to survival.

Results: The median overall survival was 61 months (95% CI, 31-90 months). The one-year survival rate was 82%, and the five-year survival rate was 50%.
The optimal Hb threshold was identified as 13.45 g/dL, with a sensitivity of 75% and a specificity of 50%. The overall survival was 31+8 months (95% ClI;
range, 14-48 months) in the low Hb group and 81+17 months (95% CI; range, 46-116 months) in the high group (p = 0.032). It was determined that the im-
pact of low Hb levels on mortality was more pronounced in patients with T4 tumors and in the neoadjuvant treatment group. In the univariate Cox regression
analysis, a statistically significant effect on overall survival was observed for T-stage, N-stage, cancer stage and Hb level. In the multivariate Cox regression
analysis, T stage, N stage and Hb level were identified as the significant factors influencing survival, independent of other variables

Conclusions: A Hb level below 13.45 g/dL was found to be a poor prognostic factor in locally advanced rectal cancer, particularly in cases with T4 tumors
or treated with neoadjuvant chemoradiotherapy.

Keywords: Hemoglobin, Rectal cancer, Radiotherapy, Survival
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Kolorektal kanserler kadin ve erkeklerde en sik
gozlenen 3. kanserdir ve kanserden oliimlerden 3. si-
radadir (1). Rektum kanseri kolon kanserine gore daha
kotii prognozludur. Prospektif randomize ¢aligmalarin
uzun donem sonuglari neoadjuvan kemoradyoterapi ya
da postoperatif radyoterapi (RT) gibi multimodaliter
tedavi yaklagimlarinin onkolojik sonuglari iyilestirdi-
gini gostermistir. Bu ¢aligmalar sonucunda neoadjuvan
pirimidin bazli kemoradyoterapi sonrasi yapilan total
mezorektal eksizyon lokal ileri rektum kanserinde stan-
dart yaklasim olmustur (2). Giincel uygulama ise RT
ve kemoterapi tedavilerinin tamaminin cerrahi 6ncesi
uygulandig: total neoadjuvan tedavi yaklagimidir. Tii-
mor boyutu, lenf nodu ve metastaz (TNM) evrelemesi
ve evreye uygun tedavi alip almamak sagkalim belirle-
yen en 6nemli faktorler olsa da ayni evredeki hastala-
rin tedaviye farkli yanitlar1 ve degisen yasam siireleri
sagkalim {izerinde bagka faktorlerinde etkili oldugunu
gostermektedir.

Rektum kanserinde rektal kanama baglica goriilen
semptomlar arasindadir. Buna bagl olarak anemi bu
hastalarda tan1 aninda ya da hastaligin seyri sirasinda
siklikla gozlenen bir hematolojik bozukluktur. Anemi
kanser hastalarinin yasam kalitesini diisiiren ve tedavi
sonuglarini etkileyen bir faktordiir (3). Prospektif, cok
uluslu ¢aligmada, tiim kanser tiirleri icinde anemi g6-
rilme siklig1 %39.3 olarak belirlenmistir (4). Hig tedavi
olmayan hastalarda bu oran %30,7 iken rekurren veya
persistans hastalikta %48,5e ¢ikmaktadir. Kolorektal
kanserli hastalarda ise anemi olusumu %22,8 ila %35
arasinda degismektedir (5). Harrison ve ark. Hb diize-
yi 12 g/dLnin altinda olarak tanimlanan aneminin RT
planlanan hastalarin %40-60"inda goriildiigiinii ve RT
sirasinda anemi prevalansinin tiimor tipine bagli olarak
%80% kadar ¢ikabilecegini bildirdiler (6).

Daha 6nceki ¢alismalarda rektum kanserli hastalar-
da aneminin 6nemi aragtirilmistir ancak kabul géren
bir sinir Hb degeri bildigimiz kadariyla degerlendi-
rilmemistir. Bu ¢alismanin amaci cerrahi 6ncesi veya
sonrasi kemoradyoterapi ile birlikte tedavi edilen rek-
tum kanserlerinde Hb diizeylerinin sagkalima etkisini
degerlendirmek ve sinir bir deger olup olmadigini be-
lirlemektir.

GEREC VE YONTEMLER
Hasta secimi ve Kemoradyoterapi

Calisma retrospektif, kesitsel-analitik olarak plan-
land1. Bu ¢aligmaya klinikopatolojik olarak dogrulan-
mis primer rektum kanseri olan ve ek malignitesi ol-
mayan hastalar alindi. Bu hastalardan rektum kanseri
nedeniyle neoadjuvan/adjuvan RT alan sagkalim bilgisi

ve kiiratif tedavi 6ncesi tan1 anindaki Hb degerine arsiv
kayitlarindan ulagilabilen 98 hasta ¢aligmaya dahil edil-
di. Evreleme AJCC (The American Joint Committee on
Cancer)e gore yapildi. RT pelvik alana 45 Gy sonrasi
primer tiimor alanina 50.4-54 Gy boost seklinde uygu-
landi. RT ile eszamanli 5-FUFA veya kapesitabin kulla-
nildi. 5-FUFA RT’nin ilk 3 ve son 3 giinil iki siklus sek-
linde 5-FU: 425 mg/m?/giin, FA: 25 mg/m?/giin dozda
verildi. Kapesitabin ise 2x850 mg/m?/giin seklinde uy-
gulandi. Tedavi sonrasi adjuvan kemoterapi ile devam
edildi. Hastalar ilk 2 yil her 3 ayda bir, daha sonra 6
ayda bir takip edildi.

istatistiksel Analiz

Istatiksel analiz SPSS 22.0 for Windows (SPSS, Ing;
Chicago, USA) paket programi kullanilarak yapilmistir.
Veriler siirekli degiskenler (sayisal) ve yiizdelik degerler
olarak verildi. Iki grubun karsilastirilmasinda normal-
lik dagilimlarina gore student t test veya Mann whitney
U testi kullanildi. Normal dagilim Kolmogorov-Smir-
nov testi ile degerlendirildi. Gruplarin hasta ve tiimore
ait faktorlere gore karsilastirilmasinda ki-kare, student
t test; sagkalim acisindan karsilagtirlmasinda Kap-
lan-Meier testi kullanildi. Perinéral invazyon (PNI),
lenfovaskiiler invazyon (LVI) ve Grad in Hb diizeyi
ve sagkalim ile iligkisi degerlendirilirken, PNI, LVI ve
Grad degerlerine ulagilamayan hastalar istatistiksel
analizden ¢ikarildi. Sagkalimi belirleyen faktorleri de-
gerlendirmek {izere tek degiskenli ve ¢ok degiskenli
Cox regresyon analizi yapildi. Tek degiskenli analizde
istatistiksel anlamli ¢ikan parametreler ¢ok degiskenli
analize dahil edildi. Sagkalim agisindan Hb diizeyinde
sinir deger olup olmadigini bulmak i¢in ROC analizi
yapild1.P<0.05 istatiksel olarak anlamli kabul edildi.

BULGULAR

Doksan sekiz hastanin 38 (%38,8)’i kadin, 601
(%61,2) erkekti. Mediyan yas 60 (min:28-max:88) idi.
8 (%8,1) evre 1, 43 (%43,9) evre 2, 38 (%38,8) evre 3
hastalik vardi, 9 (%9,2) hastanin evresi degerlendiri-
lemedi. 70 hastaya adjuvan, 28 hastaya neoadjuvan
kemoradyoterapi verildi. RT ile eszamanli 13 hasta
kapesitabin, 85 hasta 5-FuFA aldi. Mediyan Hb degeri
12,85 (5,8-17,1) g/dL olarak bulundu. Hb diizeyi <12
g/dL diisiik 32 hasta ve 12 g/dL iizeri yiiksek 66 hasta
vardi. Hb diizeyi ile yapilan ROC analizi sonucunda
belirledigimiz Hb 13,75 g/dL sinir degerinin %75 sen-
sitivite ve %50 spesifite ile sagkalimi belirleyici faktor
oldugu bulundu (AUC:0.622 [%95 CI:(0.509-0.735)],
p=0.039) (Sekil 1). Bu nedenle Hb degeri diisiik ve
yiiksek olarak gruplarken bu deger dikkate alindi. Hb
diisiik ve ytiksek gruplara gore klinik parametrelerin
dagilimi Tablo 1'de gosterilmistir. Hb diisiik ve yiiksek
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Sekil 1. Hemoglobin degeri i¢in ROC analiz egrisi ve Hb diisiikliigiiniin mortalite {izerine etkisi

Tablo 1. Hemoglobin degerine gore klinik parametrelerin dagilimi

Klinik parametreler Hb disiik (%) Hb yiiksek (%) P

65 yas ve alt1 35 (55,6) 25(71,4) 0.122
65 yas iizeri 28 (44,4) 10 (28,6) ’
Kadin 29 (46,0) 9 (25,7) 0.048
Erkek 34 (54,0) 26 (74,3) i
Evrel 3 (4,8) 5(14,3)

Evre2 31 (49,2) 12 (34,3) 0.170
Evre3 22 (34,9) 16 (45,7) i
Bilinmeyen 7 (11,1) 2 (5,7)

PNI (+) 30 (69,8) 19 (65,5) 0704
PNI (-) 13 (30,2) 10 (34,5) ’
LVI (+) 35 (79,5) 19 (65,5) 0.181
LVI (-) 9 (20,5) 10 (34,5) g
Grade 1 8(24,2) 6(23,1)

Grade 2 20 (60,6) 17 (65,4) 0,904
Grade 3 5(15,2) 3(11,5)

Adjuvan RT 42 (66,7) 28 (80,0) 0.116
Neoadjuvan RT 21 (33,3) 7 (20,0) ’

grup ile yas (<65 ve >65 yas), tedavi (adjuvan/neoad-
juvan), T evre, N evre, Evre, PNI, LVI, grad arasinda
iligki yoktu (p>0.05). Fakat Hb diisiik grup kadinlarda
daha yiiksekti (p=0.042).

Mediyan genel sagkalim 61 ay (%95CI 31-90), 1
yillik sagkalim %82, 5 yillik sagkalim %50 olarak bu-
lundu. Hb diisiik grupta genel sagkalim 31+8 ay (%95
CI:14-48) yiiksek grupta 81+17 (%95 CI:46-116) ay idi
(p=0.032). Sagkalim klinikopatolojik 6zellikler agisin-

dan degerlendirildiginde 6zellikle erken evre (p=0.018),
adjuvan kemoradyoterapi (p=0.001) ve yiiksek Hb dii-
zeyi (p=0.015) artmis sagkalim ile iliskili idi.

Benzer sekilde Hb diisiik ve ytiksek grupta yapilan
Kaplan-meier alt grup sagkalim analizinde ise T evre,
evre ve RT’nin adjuvan veya neoadjuvan alinmasi sag-
kalimi etkileyen faktorlerdi. T4 tiimérlerde ve neoadju-
van grupta Hb digiikligiiniin mortalite {izerine etkisi
daha belirgindi (Sekil 2).
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Sekil 2. T4 tiimérlerde ve neoadjuvan grupta Hb diisiikligiiniin mortalite tizerine etkisi

Tek degiskenli Cox regresyon analizinde T evre, N  bulundu. Cok degiskenli Cox regresyon analizinde ise

evre, evre ve Hb diizeyinin 13,75 g/dI'nin altinda veya
tizerinde olmasi sagkalim iizerine etkili faktorler olarak

Tablo 2. Cox regresyon analizinde sagkalima etkisi olan tek degiskenli ve ¢ok degiskenli faktorler

T evre, N evre ve Hb diizeyi sagkalim {izerinde etkili
faktorlerdi (Tablo 2).

Klinik parametreler Univariate Multivariate
HR (95% CI) P HR (95% CI) P
65 yas ve alt1 1,320 (0,774-2,252) 0,308
65 yas iizeri
Kadin 0,827 (0,480-1,425) 0,494
Erkek
T2-3 3,256 (1,793-5,915) 0,000 4246  (1,822-9,895) 0,001
T4
NO 1,935 (1,093-3,426) 0,024 2,401  (1,216-4,741) 0,012
N1-2
Evrelve2 1,903 (1,108-3,266) 0,020 -
Evre3 ve Bilinmeyen
PNI (-) 1,880 (0,978-3,614) 0,058 =
PNI (+)
LVI (-) 1,380 (0,693-2,750) 0,360
LVI (+)
Grade 1 0,967 (0,427-2,191) 0,937
Grade 2 ve3
Adjuvan RT 2,392 (1,379-4,148) 0,002 -
Neoadjuvan RT
Hb <13,45 0,479 (0,261-0,880) 0,018 2,269  (1,077-4,777) 0,031
Hb >13,45

RT: Radyoterapi, LVI: Lenfovaskiiler invazyon, PNI: Perinoral invazyon, T:Tiimoér evresi, N: lenf nodu, M: metastaz. P<0.05, istatiksel

anlamli farklilik.
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Digiik Hb diizeyleri artmis tiimor hipoksisi ve anji-
ogenezis ile birliktedir. Bu durum serbest oksijen radi-
kalleri ile etki gosteren RT’nin duyarliligini diistirmek-
tedir. Timor oksijenasyonu mikrosirkiilasyon ve Hb
seviyesiyle temsil edilen kanin oksijen tasima kapasite-
si gibi cesitli faktorlerden etkilenebilir (7). Daha 6nce-
ki ¢aligmalarda RT alan bas-boyun, serviks, yumusak
doku tiimorlerinde hipoksinin prognoz tizerine etkisi
gosterilmistir (8-10). Diinya Saglik Orgiitii tarafindan
kadinlarda normal Hb degeri 12-15 g/dL, erkeklerde
ise 13-17 g/dL olarak belirlenmistir. Hb seviyesinin
12 mg/dL altinda olmas: kanin oksijen tasgima kapa-
sitesinin azalmasiyla iligkili olarak diisiik tiimor oksi-
jenizasyonu ile sonuglanir (9). Bu nedenle Vaupel ve
arkadaslar1 jinekolojik tiimorlerde optimal tiimor ok-
sijenasyonu i¢in Hb degerinin 12-14 mg/dL olmas1 ge-
rektigini bildirmislerdir (9). Bu sinir digindaki deger-
ler RT nin etkinliginde azalma ile sonuglanmaktadir.
Ornegin kemoradyoterapi ile tedavi edilen anal kan-
serlerde tedavi 6ncesi Hb diizeyinin 130 g/Lnin altin-
da olmasi hem progresyonsuz hem de genel sagkalim
acisindan koétii prognostik faktor olarak bulunmugtur.
Ayni ¢alismada tedavi sirasinda Hb degerinin 121 g/L
olmasi yine progresyonsuz ve genel sagkalim ile iligkili
bulunmustur (11).

Bu calismada tedavi komplikasyonu olan anemi
degil de tani anindaki Hb degerinin 6nemi arastirildi.
Onceki ¢alismada anemi degeri 15 yas iistii erkekler
icin 13 g/dL olarak belirlenmistir (12). Bizim ¢aligma-
mizda hastalarin %61’1 erkekti. Bu nedenle sinir dege-
rin 13,5 ¢ikmast erkekler i¢in belirlenen anemi sinirina
yakinlig1 nedeniyle kabul edilebilir bir degerdir.

John ve arkadaglarinin ¢alismasinda rektum kanse-
rinde neoadjuvan RT alan anemik hastalar non-ane-
mik hastalara gore daha az tiimor regresyonu ve artmis
mortaliteye sahipti (13). Rekiirren rektum kanserinde
de RT oncesi ve RT sirasinda 6lgiilen yiiksek Hb de-
gerinin genel sagkalim ve lokal kontroli iyilestirdigini
gosterdi (14). Benzer sekilde neoadjuvan RT sonrasi
patolojik tam yanit i¢in diigitk Karsinoembriyonik anti-
jen (CEA) diizeyleri ve yiiksek Hb diizeyi tek degiskenli
analizde etkili bulundu ancak Hb degeri ¢ok degiskenli
analizde anlamli degildi (15).

Bir bagka calismada, klinik T1-3 rektal kanserli has-
talarin neoadjuvan kemoradyoterapi sonrasinda pato-
lojik tam yanit elde etme olasiliginin T4 hastalig1 olan-
lara gore daha yiiksek olacagini gosterilmistir (34.4% vs
21.1%). Arastirmacilar tarafindan tedavi dncesi yiiksek
T evrelemesinin daha agir tiimor yiikii anlamina gel-
digini, daha iyi bir iyilestirici etki elde etmek igin daha
yiiksek radyasyon dozunun veya daha yogun kemote-

rapinin gerekli olabilecegi bildirilmistir (16). Bu calis-
mada da T4 tiimorlerde ve neoadjuvan grupta hem ge-
nel sagkalim daha kotiiydii hem de Hb diistikliigtiniin
mortalite izerine etkisi daha belirgindi.

Rektum kanseri nedeniyle opere edilen hastalardaki
Hb caligmalari genellikle perioperatif komplikasyonlar
tizerine yapilmistir. Ornegin; Hb 11 g/dLin altinda ol-
mas1 artmi§ anastomoz kagagi, transfiizyon ise artmis
komplikasyonla iliskili bulunmustur (17). Ayni zaman-
da preoperatif aneminin artmis mortalite riski ile bir-
likte oldugunu gosteren ¢alismalarda mevcuttur (18).
Kolorektal kanser icin elektif cerrahi planlanan hasta-
larda Hb ile tiimdr boyutu arasinda ters iligski bulun-
mustur. Preoperatif Hb degerini 1 g/dL arttirmak ileri
ki déonemde transfiizyon riskini %40 azaltmaktadir. Bu
nedenle cerrahi 6ncesi Hb degerine bakmak ve ane-
miyi diizenlemek standart klinik yaklasim olmalidir.
Rektum kanserli 51.765 hasta {izerinde yapilan giincel
caligmada galigmamizla benzer sekilde erkeklerde pre-
operatif Hb degerinin 13.5 g/dL altinda olmas: anemi
olarak degerlendirildi. Calisma sonucunda hafif ya da
agir anemisi olan hastalarda postoperatif komplikasyon
riskinde ciddi artis izlendi (19). Postoperatif kompli-
kasyonlar hastalarin onkolojik tedavilerini gecikmesi,
beslenme bozukluklar: ve kilo kayb1 nedeniyle sagkali-
mi1 olumsuz etkiliyor olabilir.

Biz ¢alismamizda cerrahi ve RT ile birlikte tedavi
edilen rektum kanserli hastalarda T evre, N evrenin
yani sira daha diisiik Hb diizeylerinin ozellikle neoa-
djuvan grupta olmak iizere mortalite iizerine etkili ol-
dugunu gozlemledik. Bu ¢aliyjmada hem adjuvan hem
de neoadjuvan RT alan hasta gruplar: birlikte deger-
lendirilmistir. Bu gruplari tek olarak inceleyen ¢alisma
sonuglarina ek olarak neoadjuvan ve adjuvan tedavi
sonuglar1 da karsilastirilmis oldu. Calisma sonuglari-
mizda neoadjuvan grupta adjuvan tedaviye goére Hb
degerinin sagkalim agisindan daha 6nemli oldugu bu-
lunmugtur.

Sonug olarak non-metastatik rektum kanserinde
kiiratif tedavi 6ncesi Hb degerinin 13,45 g/dL altinda
olmas1 kotii prognostik faktor olarak bulunmustur. Bu
nedenle 6zellikle neoadjuvan kemoradyoterapi alacak
olan ve lokal ileri evre (T4, N+) rektum kanserinde Hb
diizeyi sagkalimi 6ngérmede prognostik faktor olarak
kullanilabilir.

Etik onay: Calisma klinik aragtirmalar, girisimsel
olmayan etik kurulu tarafindan onayland: (protokol
no: 405, tarih: 24/10/2018) ve uluslararasi Helsinki
deklarasyon prensiplerine uyuldu. Caligma retrospek-
tif olarak planlandirildigindan bilgilendirilmis gonilli
onam formu (BGOF) alinmad:.
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KURTUL ve ark.

Finansal A¢iklama ve Cikar Catismasi: Caligma-
miz bir kurum ve kurulusca finanse edilmemistir. Bu
caligmada yazarlar arasinda herhangi bir konuda ¢ikar
¢atismasi bulunmamaktadir.

Aragtirmacilarin Katki Oran1 Beyan Ozeti: Tiim
yazarlar makaleye esit olarak katki sunduklarini beyan
ederler.
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Research Article (Arastirma Makalesi)

Mesenchymal Stem-Cell Derived Treatment In Osteosarcoma
Between 1993-2023: A Bibliometric Study

1993-2023 Yillar: Arasinda Osteosarkomda Mezenkimal Kok-Hiicre Kaynakli Tedavi:
Bibliyometrik Caligsma

Akif MIRIOGLU!

! Cukurova University, Faculty of Medicine, Department of Orthopedics and Traumatology, Adana, Tiirkiye

Ozet

Amag: Osteosarkom, ergenlik ve ¢ocukluk ¢aginda goriilme siklig1 yiiksek olan kotii huylu bir kemik tiimoriidiir. Osteosarkom tedavisi kemoterapi, radyote-
rapi ve ortopedik cerrahiyi igeren uzun ve zorlu bir siiregtir. Kok hiicre kaynakl tedavi de osteosarkomda son zamanlarda ¢aligilmaktadir. Bu bibliyometrik
calismada, osteosarkom ve kok hiicre kaynakl tedavi arasindaki arastirma egilimini aydinlatmay: amagladik.

Materiyal ve metod: Osteosarkom ile ilgili yaymlar Web of Science Core Collection’dan alimmustir. Veri analizi igin R studio yazilimi ve VOS viewer analiz
programi kullanilmstir.

Bulgular: Yapilan analizde 853 yayin oldugu ve her yilla ortalama 7,7 yaym dismekteydi. En iiretken tilkeler ilk sirayt ABD ve ikinci siray1 Cin olmustir.
WoS’ta tanimlanan kategorik siniflandirmaya gore, onkoloji (%41,7) ve hiicre biyolojisi (%18,1) tan1 ve tedavi agisindan ilk iki alan olurken, patoloji (%3,7)
ve ortopedi (%2,2) daha diisiik ¢alisma seviyelerine sahipti. Ancak, en ¢ok atif alan yazar Gibbs idi. (USA; University of Florida University of Alberta UF
Orthopedic & Sports Med Inst). “cancer stem cell”, “bone cancer” ve “mesenchymal stem cell” anahtar kelimelerinin osteosarkomla gii¢lii baglantilari
oldugu belirlenmistir. Bunun yaninda, Cancer Res. en ¢ok atif alan dergi oldugu belirlenmistir.

Sonug: Sonug olarak, hiicre kaynakli tedavi ile osteosarkom arasinda giiclii bir iligki ortaya koyan iliski aragtirmasiyla olan baglantilarin son yillarda artig
gosterdigi tespit edildi.

Anahtar Kelimeler: Kok hiicre, Osteosarkom, Bibliyometri

Abstract

Objective: Objective: Osteosarcoma is a malignant bone tumor with a high incidence in adolescence and childhood. Treatment is long and difficult, includ-
ing chemotherapy, radiotherapy, and orthopedic surgery. Stem cell-derived treatment has also recently been studied in osteosarcoma. In this bibliometric
study, we aimed to illuminate the trend of research between osteosarcoma and stem cell-derived treatment.

Materials and methods: Publications on osteosarcoma were retrieved from the Web of Science Core Collection. R studio software and the VOS viewer
analysis program were used for data analysis.

Results: There were 853 publications with an average of 7.7 publications per year. The most productive countries were the USA and China respectively. Ac-
cording to the categorical classification described in the WoS, oncology (41.7%), and cell biology (18.1%) were the first two fields in terms of diagnosis and
treatment, while pathology (3.7%) and orthopedics (2.2%) had lower levels of work. However, the most cited author locally was Gibbs from the University
of Florida University of Alberta UF Orthopedic & Sports Med Inst. in the USA. The keywords “cancer stem cell”, “bone cancer”, and “mesenchymal stem
cell” had been determined to have strong links to osteosarcoma. Cancer Res was the most cited journal.

Conclusion: As a result, it has been found that research presenting strong links to the relationship between cell-derived therapy and osteosarcoma has shown
an increase in recent years.
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Correspondence: Akif MIRIOGLU, Cukurova University, Faculty of Medicine, Department of Orthopedics and Traumatology, Adana, Tiirkiye
Phone: +90 5057585638 e-mail: akifmirioglu@hotmail.com

ORCID No: 0000-0002-9686-4991

Submission date: 9.10.2024

Acceptance date: 16.12.2024

DOI: 10.17517/ksutfd. 1563331

KSU Medical Journal 2025;,20(1): 71-77 KSU Tip Fak Der 2025;20(1): 71-77



MIRIOGLU

INTRODUCTION

Osteosarcoma is the most common primary malig-
nant bone tumor of the bone (1). The historical evolu-
tion of its treatment includes the amputation of the dis-
eased extremity which was reported not the best but the
only option in primitive papers. However, the survival
rate was only 15-17 % (2). After the invention of chem-
otherapeutics, the treatment paradigm changes eventu-
ally (3). The shrinkage effect of the systemic treatment
facilitates the resection of the tumor with a negative
margin which is the cornerstone of the treatment. The
replacement of limb-sparing surgery with amputation
has appeared to be an innovative approach, and an in-
crease in survival rates was gained. The desired overall
survival rates had not been reached yet (4). The biggest
step to obtaining successful results is the invention of
systemic treatment (chemotherapy), so the main objec-
tive of the scientists in terms of treatment advances (5).
Two main problems stand still in front of the conven-
tional chemotherapeutic method. One is the devastat-
ing side effects of chemotherapy, and the second is the
potential resistance that arises during the treatment.
Besides, the genetics and the biology of the disease were
not elucidated completely because of its heterogeneous
genomic features. Target therapy merged to be a pro-
spective treatment option for the patients. Theoretical-
ly, both copy number-driven and mutation-driven can-
cer approaching derivatives were put forward in terms
of the design of target-based treatments (6).

Cancer stem cells (CSC) have already been described
as having a potential role in certain cancer types. Treat-
ment shifted to the based-on stem cell target. CSC was
also described as having a potential role in treatment
resistance, metastasis, and tumor recurrence. Research
on CSC appeared to have an increase in the trend to
direct systemic treatment apart from conventional
methods (7). So, this study aimed to show recent trends
and their evolution during the time in the studies that
illuminate the relationship between osteosarcoma and
CSC.

MATERIALS AND METHODS

The bibliometric technique was applied for the
words “stem cell” and “osteosarcoma”. For the pre-
vention of data deflection due to the ongoing data
stream, the endpoint for the study was determined as
16. 2023 December for Web of Science Core Collec-
tion (WoSCC). All research articles and books in all
languages were included in the research. Search results
related to the words were saved as “Plain Text Files” or
“BibTex”. Bibliometric analysis was performed on four
categories general perspective, countries/regions, au-
thors/affiliations, sources, and trends. Data were vis-

ualized by WoS, Biblioshiny (R version 4.3.3; Vienna,
Austria; www.r-project.org), and VOS Viewer (1.6.20;
Leiden, Netherlands) programs (8,9).

This study presents an enhanced graphical analy-
sis of bibliographic data utilizing VOSviewer software.
VOSviewer is adept at analyzing and visualizing bib-
liometric network data, including citation relation-
ships among publications, collaborative relationships
between researchers, and co-occurrence relationships
among scientific terms.

RESULTS

There were 853 online publications determined be-
tween November 1993 and December 2023 according
to WoS related to the keywords “stem cell and osteosar-
coma”. The distribution of the data set was composed of
693 research articles, 13 book chapters, 36 memoran-
dum articles, and 104 review articles. There were 1860
Keywords Plus (ID) and 1482 Author’s Keywords (DE).

Annual Publication Analysis

There was only one publication relating to “stem-
cell” and “osteosarcoma” in 1993 when the first paper
was published. Till now the mean number of papers
relevant to the topic was 7.77 per year. Assessment of
the dataset showed an increase in the number in the
following years and reached two-digit numbers in the
2000’s (Figure 1/A). The highest number of papers
was reached in 2021 with 56 research articles (76 pub-
lications total) and slightly diminished in the last two
years. According to WoS categories, the top 3 contend-
ers of these publications are Oncology, Cell Biology and
Biochemistry Molecular Biology, while Orthopedics is
ranked 22th (Table 1). This steady increase and con-
tinuous growth reveal that there is an important trend

in which diagnostic and therapeutic researchers, as
well as molecular medicine and engineering research,
are shifting to this field.

Research hotspots:
Keywords network analysis

The co-occurrence network diagram was analyzed
by Vos Viewer divided the groups into 4 as red, yellow,
blue, and green, and the size of each node reflects the
frequency of the relevant keyword in the literature. In
addition, the thicker the connection between two key-
words, the more frequently the two keywords occur to-
gether. It manifests itself as osteosarcoma (red) as the
largest node. It has also been determined that osteosar-
coma has a strong connection with cancer stem cells,
bone cancer, and mesenchymal stem cells (Figure 1/B).
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Figure 1. A: The increase in papers over the past years B: The relationship between keywords. Osteosarcoma is strongly con-
nected to cancer stem cells, bone cancer, and mesenchymal stem cells C: keywords selected for stem-cell-derived therapies
showed the most common keywords used between 1993-2023 D: The distribution of keywords during the timeline

Figure 1/C represents the 50 most frequently used
author keywords using a word cloud where the size
of each keyword represents its frequency. In paral-
lel with the results of the Vos viewer analysis, it was
determined in the Biblioshiny program analysis that
the terms “expression” and cancer were used most fre-
quently in research from 1993 to 2023. At that time,
most researchers preferred the genetic-level learning
approach for cancer and osteosarcoma research. The
third most used word after “cancer” and “expression”
was “osteosarcoma” (Figure 1/C). In addition, it was
observed that terms such as “stem cell transplantation”
and “chemotherapy” were not used very frequently in
the word cloud.

Additionally, the figure shows the annual change of
the top 50 keywords from purple to yellow. The purple
color represents the keywords that were widely used
before the 2000s, and the yellow color represents the
keywords that were widely used from 2015 to the pres-
ent. While the keywords “chemotherapy” and “cancer”
were mainly used until the beginning of 2010, it was
determined that “bone” and osteosarcoma were widely

used after 2010, and “cancer stem cell” was used after
2015. In addition, the keywords “chemoresistance” and
“WNT”, “tumor microenvironment” and “stemness”
have recently started to be used (Figure 1/D). Addi-
tionally, the relationships and evolution of keywords
were examined using Biblioshiny in the analysis slice.
Accordingly, the change in the use of the keyword
‘cancer’ in previous years (1993-2017) has dramatical-
ly shifted to the words “stem cell” and differentiation
between 2018 and 2023. The keywords “MicroRNAs”
(1993-2017) evolved into the terms “cancer’, “osteoge-
netic differentiation” and “osteosarcoma’, and mesen-
chymal stem cell (1993-2017) evolved into Ewing sar-
coma and exosome (Figure 2/A). Osteosarcoma was
the most frequently used term and has shown a steady
increase since 1997 (Figure 2/B).

Author Analysis

Analysis of citation data is known as an important
factor in bibliometrics. Examining the impact and im-
portance of scientific research and research outputs is
an important indicator.
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Table 1. The top 25 categories of research according to WOS

Categories Record Count % of 853
Oncology 356 41.7
Cell Biology 154 18.1
Biochemistry Molecular Biology 97 11.4
Medicine Research Experimental 82 9.6
Hematology 65 7.6
Pharmacology Pharmacy 54 6.3
Pediatrics 42 4.9
Genetics Heredity 37 43
Cell Tissue Engineering 36 42
Chemistry Multidisciplinary 36 4.2
Multidisciplinary Sciences 34 4.0
Pathology 32 3.8
Biotechnology Applied Microbiology 31 3.6
Biophysics 30 3.5
Immunology 30 3.5
Nanoscience Nanotechnology 25 2.9
Transplantation 23 2.7
Materials Science Multidisciplinary 22 2.6
Materials Science Biomaterials 20 23
Medicine General Internal 20 2.
Orthopedics 19 22
Physiology 19 22
Surgery 18 2.1
Endocrinology Metabolism 17 2.0
Engineering Biomedical 16 1.9

It can be used to investigate the impact of a particu-
lar author and work by looking at how often a work is
cited, how many times it is cited, by whom it is cited,
and for what purpose. In addition, it is important to
show that the subject in the most cited source is within
the scope of the journal or journal group.

According to the total citation frequency, the most
relevant author is Wang Y (USA) in the first place, LI
Y (China) in the second place, and Wang ] China) in
the third place. The number of authors working on the
keywords “osteosarcoma and stem cell” was 3031, the
number of studies with a single author was 15, and the
number of studies with more than one author was 3016.
Locally the most cited authors are Gibbs CP (Universi-
ty of Florida University of Alberta UF Orthopedics &
Sports Med Inst), Ghivizzani SC (USA) ranked second,
and Ignatova TN (USA) ranked third. The findings in
terms of author show two different steps of analysis,
first the most relevant authors (Figure 2/C), and sec-
ond, the most cited locally (Figure 2/D).

Most country’s production and
Cited Sources Analysis

When we look at the geographical distribution of
publications based on the data analysis of our key-
words, it has been determined that the studies have an
international scale, although they have different de-
grees of productivity. When it comes to the scientific
production of countries and the geographical distri-
bution of research outputs, most scientific outputs are
led by the USA in the Americas, China in the Asian
continent, and Italy in the European continent (Figure
3/A). According to WOS, the most range of productive
country is the United States, accounting for 32.7% of
total publications. Tiirkiye is in 16th place with 1.87%.
This study is also important in terms of publishing the
results related to the countries of the relevant authors
and explaining their active participation in osteosarco-
ma stem cell research. In the analysis, when the pub-
lications on this subject are compared at the country
level; In the case where only corresponding authors

KSU Medical Journal 2025;20(1): 71-77

KSU Tip Fak Der 2025;20(1): 71-77



MIRIOGLU

iy

\ v

f—

——
.

.

Figure 2. A. Keyword shifting between the time interval 1993-2017 and 2018-2024 B. In addition, the usage change of fre-
quently used keywords over the years is shown. C, D. Most relevant authors and most local cited authors, respectively

were included, a total of 56 countries contributed to the
relevant publications. China, the USA, and Japan lead
the list of countries where the corresponding authors
are included. In addition, when evaluated in terms of
Multiple Country publication (MCP), the USA, Italy,
and the UK are in the first place (Figure 3/B).

In addition, the most cited sources are CANCER
RES. In second place is ] CLIN ONCOL, and in third
place is PLOS ONE. When we look at the change in
sources over the years, although the International Jour-
nal of Malevolent Sciences has gained great momentum
in recent years, there is a decline in oncology letters and
oncotarget journals (Figure 3/C).

The opinions of research institutions have a strong
influence. Following global data analysis, the institu-
tions that produce the most publications are the Uni-
versity of Minnesota Twin Cities School of Medicine,
second is Shanghai Medical University, and third
is University of Chicago Division of The Biological
Sciences (Figure 3/D).

DISCUSSION

Bibliometric studies have an important place in
terms of developments in the scientific field, journal
efficiency, and the impact of publication. It is known
in the literature that the bibliometric method is used
in many fields of medical sciences. Although there are
bibliometric studies on osteosarcoma, studies on oste-
osarcoma and stem cells are scarce. Osteosarcoma is an
aggressive primary bone tumor seen mainly in young
people and children of almost all ages and has a poor
prognosis. Standard treatment methods are not always
optimistic and alternative treatment methods and the
search for new therapeutic targets are discussed in the
literature. According to country distribution, they are
America, Asia, and Europe on a continental basis. After
the USA, China, Italy, and Japan were determined to
be the most productive countries. As reported in previ-
ous studies on osteosarcoma (10), the USA and China
show that they may be potential areas for research on
this subject. According to the data obtained from in-
dividual publications, Wang Y. (China), Na DL (South
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Figure 3. A. Scientific productions of the countries B. The nationality of corresponding authors C. The distribution of affilia-
tions in terms of publications. D. The most common sited journals

Korea), Zhang Y. (China), Kim HJ (South Korea), and
Zhao J. (China) were determined to be the countries
with the most individual publications.

According to their data, the first article on this sub-
ject was published in the journal Cancer in 1993 by
Kramer et al’s article titled “Epithelioid Osteosarcoma
of Bone - Immunocytochemical Evidence Suggesting
Divergent Epithelial and Mesenchymal Difference In
A Primary Osseous Neoplasm”, which focuses on the
possibility of different differentiation of a primitive,
multipotent, unregistered stem cell in a primary osse-
ous tumor (11). The number of publications has gained
significant momentum in the last 30 years and reached
its highest level in 2021.

Citation analysis is the most widely used form of
bibliometrics that allows measuring the impact factor
of journals (12). It was observed that there were 19,662
citations containing the keywords used. The most cit-
ed is Gibs et al. It is an article titled “Stem-like cells in
bone sarcomas: Implications for tumorigenesis” and
has received 390 citations (13). Kramer et al., building
on the publication, reported, using molecular methods,
that there is a small subpopulation of anchorage-inde-
pendent, self-renewing bone sarcoma cells capable of
forming suspended spherical, columnar clusters, also

called “sarcospheres’, in serum-free conditions (14). In
addition, Kramer et al. have received around 30 cita-
tions so far. In the analysis, the journal with the most
citations was Cancer Research. Levings et al’s publica-
tion titled “Expression of an Exogenous Human Oct-4
Promoter Identifies Tumor-Initiating Cells in Osteosar-
coma’ has received 130 citations (15). In the study, it is
seen that the change in the use of the keyword ‘cancer’
has evolved into the word ‘stem cell’ and differentiation
by 2023.

Recently, the keywords “chemoresistance”, “WNT?,
“tumor microenvironment” and “cancer stem cell” have
been frequently used and be the keywords that guide
the etiology and treatment of the disease. In our anal-
ysis, it is also seen that there is a strong connection be-
tween osteosarcoma and cancer stem cells within the
word network. Some studies provide solid evidence
that mesenchymal stem cells may have the ability to
turn into tumor stem cells (16). Studies aiming to iso-
late tumor stem cells and reveal effective specific sur-
face antigens synthesized by osteosarcoma stem cells,
which will eventually generate neutralizing antibodies
that will neutralize osteosarcoma or prevent osteosar-
coma development, have become trending (17). Among
the keyword interactions, the one that stood out was
“WNT”. Additionally, in our data analysis, the words
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expression and cancer osteosarcoma were seen prom-
inently in the word cloud, respectively. Many years of
research have revealed that WNT is involved in tumor
formation and that the WNT signaling pathway also
plays an important role in regulating cancer stem cell
function. Studies conducted on humans have reported
that the WNT signaling pathway is effective in types of
cancer such as colon and sarcoma, as well as playing a
role in congenital disorders such as coronary artery dis-
ease, tetraamelia, Miillerian duct, and vascular defects.
In our analysis, there is evidence that there are weak
connections between WNT and osteosarcoma, and the
literature review provides evidence that the issue still
needs to be clarified (18).

Current treatment approaches for osteosarcoma
standard treatment are preoperative chemotherapy,
surgical resection, and postoperative chemotherapy,
which are effective in localized patients. Stem cells
have the potential for self-renewal and differentiation
into many cell types, including osteoblasts, myocytes,
hepatocytes, and chondrocytes. These cells are known
as hematopoietic, non-multipotent cells. Although
there is evidence that these cells may be tumor-pro-
moting, there are also strong reports of a role in tumor
suppression. This study is very valuable to draw a map
to prevent repetitions for future studies by revealing the
evolution of current studies of difficult-to-treat diseases
such as osteosarcoma over the years. Therefore, it is im-
portant to understand the interaction of stem cells and
osteosarcoma-related publications to develop new and
more effective osteosarcoma treatments and overcome
drug resistance.
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Derleme (Review)

Dikkat Eksikligi Hiperaktivite Bozuklugu olan Cocuk ve Ergenlerde
Uyku Bozukluklar: ve Melatonin Tedavisi

Sleep Disorders and Melatonin Treatment in Children and Adolescents with
Attention Deficit Hyperactivity Disorder

Hatice ALTUN', Semiha COMERTOGLU ARSLAN'

! Kahramanmaras Siit¢ii Imam Universitesi Tip Fakiiltesi, Cocuk ve Ergen Psikiyatrisi Anabilim Dal1, Kahramanmaras, Tiirkiye.

Ozet

Dikkat eksikligi hiperaktivite bozuklugu (DEHB)’ nda uyku bozukluklar1 ¢ok yaygindir. Uyku sorunlarit DEHB semptomlarini tetikleyebilir veya siddetlen-
direbilir, ¢ocuklarin ve ailelerinin yagamlarini ve ruhsal sagligini1 olumsuz etkileyebilir. DEHB’li ¢ocuklarda uyku sorunlarinin etiyolojisi multifaktoriyel
olup spesitik birincil uyku bozukluklarina, biyolojik faktorlere, davranigsal faktorlere (sinir belirleme bozuklugu gibi), sosyo-gevresel ve ailesel faktorlere,
farmakolojik tedavilerin etkisine veya eslik eden hastaliklara bagl olabilir. Erken taninmasi ve zamaninda yaklasim DEHB belirtilerinin siddetinin azal-
tilmasina katkida bulunabilir. DEHB’li ¢ocuklarda uyku bozukluklar1 yonetiminde birinci basamak tedavi; iyi uyku hijyeni, ebeveynlerin uyku egitimi ve
davranigsal tedavi yaklasimlarii icermelidir. Bu stratejiler basarisiz olursa farmakolojik miidahaleler gerekli olabilir ancak DEHB’de uyku bozukluklarmm
farmakolojik tedavisine yonelik kanitlar sinirlidir. Melatonin, uyku bozukluklarinda etkinligi, iyi tolere edilebilirligi ve giivenilirligi nedeniyle siklikla
kullanilmakta olup, 6zellikle uyku baslangicinda ilerleme, uyku latansinda azalma ve total uyku siiresinde artma saglamaktadir. Ancak DEHB’li ¢ocuklarda
melatoninin etkinligini, uzun vadeli sonuglarini, diger ilaglarla etkilesimini degerlendiren galigmalara ihtiyag vardir.

Anahtar kelimeler: Dikkat eksikligi hiperaktivite bozuklugu, Farmakolojik tedavi, Insomnia, Melatonin, Uyku, Uyku bozukluklari

Abstract

Sleep disorders are common in attention deficit hyperactivity disorder (ADHD). Sleep problems can exacerbate ADHD symptoms and hurt the lives and
mental health of children and their families. The etiology of sleep problems in children with ADHD is multifactorial and may be due to specific primary
sleep disorders, biological factors, behavioral factors (such as boundary setting disorder), socio-environmental, and family factors, the effect of pharmaco-
logical treatment, or comorbid disorders. Early recognition and a timely approach may contribute to reducing the severity of ADHD symptoms. First-line
therapy in the management of sleep disorders in children with ADHD should include good sleep hygiene, parental sleep education, and behavioral treatment
approaches. If these strategies fail, pharmacological interventions may be necessary, but evidence for pharmacological treatment of sleep disorders in ADHD
is limited. Melatonin is frequently used in sleep disorders due to its efficacy, good tolerability, and safety. It provides improvement in sleep onset, decrease in
sleep latency, and increase in total sleep time. However, there is a need for studies evaluating the effectiveness, long-term results, and drug-drug interactions
of melatonin in children with ADHD.

Key words: Attention deficit hyperactivity disorder, Insomnia, Melatonin, Pharmacological treatment, Sleep, Sleep disorders
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Dikkat eksikligi hiperaktivite bozuklugu (DEHB)
cocuk ve ergenlerde en sik goriilen nérogelisimsel bo-
zukluktur. Yakin zamanda DEHB prevalansini deger-
lendiren bir metaanalizde, 3-12 yas aras1 ¢ocuklarda
%7.6, 12-18 yas arasi ergenlerde ise %5.6 oranlarinda
goruldugi bildirilmistir (1). DEHB, en az 6 ay bo-
yunca siiren ve belirtileri 12 yasinin altinda baslayan
stirekli bir dikkatsizlik, hiperaktivite ve diirtiisellik ile
karakterize bir bozukluktur (2). Etyolojisi kesin ola-
rak bilinmemekle birlikte, genetik ve ¢evresel bir¢cok
faktoriin etkili oldugu heterojen ve multifaktoriyel bir
etyolojiye sahiptir. Bireylerde norobilissel fonksiyon-
larda bozulmaya ve duygusal ve davranigsal sorunlara
yol agmaktadir. DEHB'de komorbidite oranlar1 olduk-
¢a yiiksektir (3,4). Uyku bozukluklari, DEHB’ye ¢ok
siklikla eslik eden komorbid bozukluklardan biri olup
¢ocuklarin ve ailelerin yagamlarini bir¢ok yonden
olumsuz etkiler. Uyku sorunlary, diirtiisellik ve dikkat-
sizlik dahil olmak tizere “temel” DEHB semptomlarini
ve DEHB ile iligkili olumsuz davranislar1 siddetlen-
direbilir ve hatta semptomlar: tetikleyerek subklinik
diizeylerden klinik diizeylere ¢ikarabilir (5-8). Siklikla
glindiiz uykululuguna yol agar; bu da ¢ocuklarin islev-
selligini ve yasam kalitesini 6nemli 6l¢iide etkileyerek
saglik ve refahin etkiler (8,9). Uyku-uyaniklik dén-
gisiindeki bozulmalar, DEHBnin biligsel ve sosyal
sonuglarini kétiilestiren “sosyal jetlag”a neden olabilir
(10). Bunun yan1 sira DEHBde uyku bozukluklari ¢o-
cuklarin akademik ve biligsel performansini, psiko-
sosyal fonksiyonlarini, okula gitmeme/ge¢ kalma ola-
siligini ve ailelerin ise ge¢ kalmalarini, ebeveynlerinin
ruh sagligini, stres diizeylerini ve yasam kalitesini,
ailenin iglevselligini olumsuz etkiler (5,7,11,12). Bu
nedenlerden dolay1 uyku bozukluklarinin erken fark
edilmesi ve zamaninda tedavisi hem DEHB’li ¢cocuk-
larin hem de tiim ailenin islevselliginde iyilesme agi-
sindan ¢ok 6nemlidir.

DEHB’li Cocuk ve Ergenlerde Uyku
Bozukluklarinin Yayginhgi

Saglikli gelisim gosteren ¢ocuklarda %20-30 oranin-
da uyku problemleri goriiliirken, bu oran DEHBli ¢o-
cuk ve ergenlerde %25 ile %84.8 arasinda degismektedir
(7,12-14). DEHPB'li kizlarda daha fazla (15) olarak bildi-
rilen uyku sorunlarinin %28,5’i hafif, %44,8’1 orta veya
siddetli olarak smiflandirilmistir (12). Yakin zamanda
yapilan bir review calismasinda, ergenlerin %84’tiniin
uyku bozuklugu i¢in klinik sinirin {izerinde puan aldi-
g1, %64 iniin iki veya daha fazla uyku sorunu kriterini
karsiladig1 saptanmustir (7). Yaslar1 5-13 arasinda degi-
sen 195 DEHB'li ¢ocuk iizerinde yapilan bir ¢aliymada,
uyku sorununun 12 aylik bir siire boyunca ¢ocuklarin

%60'1nda degiskenlik gosterdigi ve cogunlukla gegici ol-
dugu, %10’unda daha kalic1 oldugu bildirilmistir (16).
Calismalarda bildirilen yayginlik oranlarindaki farkli-
liklar, uyku bozukluklarinin tanimlanma sekli (6rn. 6z
bildirime kars1 ebeveyn raporu), kullanilan niceliksel
olgiimler ve taniya yardimci olmak icin fiziksel arastir-
malarin kullanilip kullanilmasi ile iliskili olabilir.

DEHB’li Cocuk ve Ergenlerde Uyku
Bozukluklarimin Tipleri

DEHBli ¢ocuklarda en yaygin bildirilen uyku prob-
lemleri, uyku baglangic1 ve uyku siiresi ile ilgilidir (7).
Yatma vakti direnci, uykuya baglamada gecikme, davra-
nigsal insomnia (sinir belirleme bozuklugu), daha hafif
uyku, sik uyanma, erken uyanma, uyku siiresinin azal-
masi, giindiiz uyku hali, sirkadiyen ritm bozukluklari,
los 1s1kta melatonin baglangicinda gecikme, huzursuz
uyku, kotii uyku kalitesi, parasomnialar (gece terori,
uyurgezerlik, kabuslar, uykuda konusma ve bruksizm),
narkolepsi, huzursuz bacak sendromu (RLS)/periyodik
uzuv hareket bozuklugu (PLMD), uykuda solunum bo-
zuklugu (horlama, apne/hipopne sendromu) gibi uyku
sorunlar1 tek ya da ¢oklu olarak goriilebilir (5,7,13,17-
19). Arastirmalar, DEHB’li ¢ocuklarin saglikli akranla-
rina gore 30 ila 90 dakika arasinda daha kisa uyku sii-
resine ve 6nemli 6l¢iide daha fazla gece uyanmalarina
sahip oldugunu bildirmektedir (17,18). Ayrica DEHB
grubunda REM uyku yiizdesinin daha diisiik oldugu,
bu durumun, frontal elektriksel beyin dalgalarini (daha
yavas olan) etkiledigi, uyaniklig1 azalttig1 gosterilmistir.
REM uykusunun dikkat ve hafiza siireclerinde, 6gren-
menin pekistirilmesinde, hiperaktivite ve davraniglar
tizerinde 6nemli rolii oldugu goz oniine alindiginda
DEHBde uyku sorunlarinin tedavisi daha da 6nemli
hale gelebilir (13,20).

Yakin zamanli bir derlemede, DEHB siddetinin
daha fazla uyku sorunlariyla iliskili oldugu, eslik eden
tiziksel, norogelisimsel, ruhsal bozukluklar ve uyarici
kullaniminin uyku sorunlari ile iliskisiz oldugu bildi-
rilmistir. Ayrica uyku bozukluklarinin tipi agisindan
DEHBnin alt tiplerine gore farklilik bulunamamustir
(7). Ancak bu konuda nesnel 6lciimler kullanilarak
yapilan ¢aligmalarda DEHB'nin alt tiplerine gére uyku
bozuklugu tiplerinin degistiginin gosterildigi ¢aligma-
lar da bulunmaktadir. Lecendreux ve ark’1 tarafindan
¢oklu uyku latans testi kullanilarak yiiriitiilen bir ¢a-
lisma, DEHB-dikkatsiz alt tipinde, DEHB-hiperaktif/
diirtiisel olanlara gore giindiiz uykululugunun arttigini
bildirmistir (21). Polisomnografi kullanarak yapilan bir
bagka calismada ise, DEHB-hiperaktif/diirtiisel cocuk-
larin DEHB-dikkatsiz ¢ocuklara kiyasla daha fazla par-
cal1 uykuya sahip oldugu ve uyku verimliliginin azaldi-
g1 tespit edilmistir (22).
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DEHB’de Uyku Sorunlarimin Patofizyolojisi
ve Nedenleri

DEHBde uyku bozukluklarinin patofizyolojisi mul-
tifaktorial olup, kesin olarak bilinmemektir. Norobi-
yolojik nedenlerden, DEHB tedavisinde kullanilan
ozellikle metilfenidat ve dekstroamphetamin gibi psi-
kostimulanlarin yan etkilerinden, psikiyatrik komor-
biditelerden, davranigsal faktorlerden (sinir belirleme
bozuklugu gibi), sosyo-cevresel ve ailesel faktorlerden
kaynaklanabilir.

DEHBde uyku bozukluklarina yatkinlik olugturan
kesin noérobiyolojik mekanizmalar bilinmemekle bir-
likte, los 1s1kta melatonin salgilanmasinin 6énemli 6l-
ciide geciktigi sirkadiyen bir islev bozuklugu ile iliskili
oldugu bildirilmistir (23). DEHB patofizyolojisinde rol
oynayan dorsolateral ve ventrolateral prefrontal ve dor-
sal anterior singulat korteksler gibi beyin bélgelerinin
uyku azalmasina duyarli oldugu bilinmektedir. Ayri-
ca genetik caligmalar katekolaminerjik sistemin hem
DEHBde hem de uyku diizenlemesinde rol oynadigina
isaret etmektedir (24,25).

DEHBde uyku problemleri, DEHBnin ¢ekirdek
semptomlarindan da kaynaklanabilir. Bu durum &zel-
likle yatakta uyarilma durumlar yiiksek olan, diisiin-
celerini durduramadiklarindan sikayetgi olan, uykuya
dalmakta zorlanan ¢ocuklar igin gegerlidir. Ebeveynler
bu fenomeni olumsuz bir davranis olarak algilayip ¢co-
cugu daha erken yataga gétiirmeye ¢alisabilir. Bu du-
rum yataga gitme ile uykuya dalmaya yetecek kadar
yorgun hissetme arasindaki siireyi daha da uzatacagin-
dan, uyku latansi siiresini artirarak kisir bir déngii olus-
turabilir (26). Ayn1 zamanda, diirtiisellik gibi DEHB
belirtileri ve uygun yatma zamaninin belirlenmemesi
gibi zorluklar DEHBde uyku sorunlarina katkida bu-
lunabilir (10).

Ozellikle erken ¢ocukluk déneminde gocuk yetis-
tirme tarzlar1 uyku hijyenini etkilediginden ¢ocuklarda
uyku bozukluklariyla iligskilendirilmektedir. Tutarsiz
uyku zamani rutinleri, gecikmis veya diizensiz saatler,
odada televizyon bulunmasi, teknolojik cihazlarin kul-
lanilmasi, yeme ve i¢menin timi uykuyu olumsuz yon-
de etkileyerek uyku bozukluklarina neden olabilir veya
devam ettirebilir (5,12,13).

DEHB tedavisinde siklikla kullanilan psikostimu-
lanlarin, ozellikle de metilfenidatin uzun siireli sali-
nimli formiilasyonlarinin, en yaygin yan etkilerden biri
uykuyu baslatmada gecikmedir (27, 28). Her ne kadar
son klinik arastirmalar metilfenidat tedavisine basg-
landiktan sonra uyku diizeninde bir iyilesme veya en
azindan herhangi bir bozulma tespit etmese de (29,30),
kesin goriinen sey, psikostimiilanlarin uyku iizerindeki

olumsuz sonugclarinin, hem igsel (viicut kitle indeksi,
onceden var olan uyku kosullarinin varligi, frontostri-
atal yapisal baglant1) hem de digsal (dozaj optimizas-
yonu) olmak {izere cesitli faktorlere bagli oldugudur
(31,32).

DEHB’li Cocuk ve Ergenlerde Uyku
Bozukluklarinin Degerlendirilmesi ve
Yonetimi

Uyku sorunlari ile DEHB arasindaki iligki incelen-
diginde; DEHB semptomlarinin uykuyu olumsuz etki-
ledigi ve yetersiz uykunun da DEHB semptomlarinin
kotiilesmesine yol ac¢tig ¢ift yonlii bir iliski oldugu go-
riliir (33,34). Uyku sorunlar1 DEHB benzeri sorunlara
yol acabileceginden (dikkat ve konsantrasyon sorunla-
r1, unutkanlik, duygu diizenlemekte giicliik, irritabilite
vs) DEHB benzeri sikayetle gelen her ¢ocuk ve ergende
DEHB tanis1 konulmadan 6nce uyku sorunlar ayrintili
bir sekilde sorgulanmalidir (Tablo 1).

DEHBde uyku bozukluklarinin tanisi, ebeveynler/
bakimverenler ve ¢ocuk tarafindan alinan bilgilere ve
ayrintili klinik muayeneye dayali olarak klinik olarak
belirlenir. Detayl1 bir tibbi, psikiyatrik ve aile oykiisii
almmalidir. Dogru bir ayirici tani saglamak i¢in ilgi-
li tim aile, sosyal, akademik ve yasam tarz1 bilgilerini
iceren agik ve kapsamli bir 6ykii 6nemlidir. Uyku 6y-
kiisti, uyku/uyaniklik programi, uyanma zamani, giin-
diiz uykululuk hali, uyku ortamu, yatak odas: paylasimi,
yatma zamani rutinleri, elektronik aletlere maruz kal-
ma, uykuya baslamada gecikme, gece boyunca uykuyu
stirdiirme yetenegi, gece uyanmalari, gece terorii ve di-
ger parasomnileri, uyku sirasindaki anormal hareketleri
veya davraniglar1 ve uyku yoksunlugunun giindiiz et-
kileri hakkinda ayrintili bilgi icermelidir. Klinik deger-
lendirmede ayni1 zamanda birincil ve ikincil katkida bu-
lunan faktorler ve uykuya ilisgkin uyumsuz davraniglar
da degerlendirilmelidir. Giin iginde aktivite ve egzersiz
seviyeleri, kullandig: ilaglar, kayg: veya depresyon gibi
eslik eden psikiyatrik bozukluklar ve fiziksel hastaliklar
(6rnegin reflii, kulak veya dis agrisi, yatak 1slatma, ka-
bizlik veya egzema astim, gastrodzofageal reflii, epilepsi,
kronik agr1 ve romatolojik durumlar), duygusal iliskiler,
zorlayic1 davranislar, okul sorunlar1 gibi uykuyu etkile-
yen diger faktorler de degerlendirilmelidir. Ayrica aile
uyku diizenleri, ebeveyn beklentileri ve kiiltiirel faktor-
ler de goz ard1 edilmemelidir. Adenoid hipertrofisi, yiiz
dismorfizmini, norokiitanéz belirtecleri vb. diglamak
i¢in klinik muayene yapilmalidir. Klinik degerlendirme,
2 haftalik bir siire boyunca uyku giinliigti yaptirilarak
desteklenmelidir. Gegerliligi yapilmis uyku bozukluk-
larini degerlendirme anketleri (¢ocuklar i¢in uyku alig-
kanliklar1 anketi gibi), uyku giinliigii ve aktigrafi gibi
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Tablo 1. Cocuklarda uyku bozukluklarinin kategorileri

Kategori Tanim Nedenleri, baz1 6rnekler
Insomnialar Uykuya dalamama veya uykuda Cevresel: Kotii uyku hijyeni, yatak odas: giiriiltiisi,
kalamama parlak 151k. Cocukluk ¢aginin davranigsal
uykusuzlugu (uyku baslangici/sinir koymada
glicliik/birlesik).
Psikiyatrik, travma ve madde kotiiye kullanima:
Anksiyete, depresyon, obsesif kompulsif bozukluk,
travma sonrast stres bozuklugu, istismar veya ihmal,
zorbalik, madde kétiiye kullanima.
Tibbi: Agr1 (bas agrilari, eklem agrilar), akciger
sorunlari (astim, kistik fibroz), cilt (egzama, alerji),
noromiiskiiler, obezite,
[lag yan etkileri
Parasomnialar Uykuya dalma, uyku veya uyanma | NREM uykusu sirasinda: , Uyku terori,
aninda meydana gelen istenmeyen | Uyurgezerlik, Konfiizyonel uyaniklik
olay veya deneyimler REM uykusu sirasinda: Kabuslar, REM uykusu
davranis bozuklugu
Diger: Entirezis
Sirkadiyen ritim uyku- Uyku saatleri uyumsuz Gecikmis uyku fazi sendromu. Jet lag
uyaniklik bozukluklar:
Hipersomnalans Asir1 uykululuk Narkolepsi
Uykuyla ilgili Uyku sirasinda nefes alma Obstriiktif uyku apnesi. Santral uyku apnesi
solunum bozukluklar: gcliikleri
Uykuyla iliskili hareket Uyku sirasinda olagandisi viicut Bruksizm, Huzursuz bacak sendromu, Periyodik
bozukluklar: hareketleri uzuv hareket bozuklugu, Ritmik hareket bozuklugu
(kafay1 vurma, viicut sallama)

teshis araglari, uyku bozukluklarini erken asamalarda
dogru sekilde tespit etmek i¢in gereklidir. Aktigrafi, bi-
reylerdeki viicut hareketini, uyku ve uyaniklik diizen-
lerini izler. Toplam uyku siiresini, uyku verimliligini,
uyku baglangicindan sonraki uyanmay1 ve uyku baslan-
gi¢ latansini olgebilmesi yanisira uyku diizenlerini be-
lirlemeye ve hastanin normal uyku ortaminda tedaviye
yanitini belgelemeye yardimei olabilir. Polisomnografi-
nin baslica endikasyonlari arasinda uykuyla iliskili solu-
num bozuklugu, atipik parasomni, PLMD, klinik olarak
dogrulanmamis RLS veya klinik dykii ve konvansiyonel
ensefalografinin yetersiz kaldig1 gece nobetlerine iliskin
giiclii klinik stiphe yer alir (24,34-38).

Giiniimiizde DEHB’li ¢ocuklarda uyku bozukluk-
larinin yonetimine yonelik yayinlanmis bir klinik ki-
lavuz bulunmamaktadir. Ancak, Otizm Spektrum Bo-
zuklugu ve diger norogelisimsel bozukluklar: olan (SP
ve ¢ogunlukla Rett sendromu, Angelman sendromu,
Williams sendromu ve Smith-Magenis sendromu gibi
genetik sendromlar da dahil olmak {izere) ¢ocuklarda
insomnia ve bozulmus uyku davranisinin tedavisi icin

Amerikan Noroloji Akademisi tarafindan yakin za-
manda bir klinik uygulama kilavuzu ve goriis birligine
dayali olarak tavsiyeler, oneriler ve klinik kilavuzlar ya-
ymlanmuistir (39,40). Bir nérogelisimsel bozukluk olan
DEHBYyi de bu kilavuzlara gore yonetmek uygundur.

Uyku bozukluklarinin tedavisi, hem saglikli ¢ocuk-
larda hem de norogelisimsel bozukluklarda nonfar-
makolojik ve farmakolojik miidahaleleri igermektedir.
Cogu yazar ve profesyonel kilavuzlar, etkili uyku hij-
yeni stratejilerinin, ebeveyn ve bakimveren egitimi ve
davranigsal miidahaleleri iceren nonfarmakolojik teda-
vilerin gocukluktaki uyku bozukluklarinin tedavisinde
birinci basamak tedavi segenegi olarak uygulanmasi
gerektigini, farmakoterapétik tedavinin yalnizca uyku
hijyeni stratejileri tek bagina basarisiz oldugunda dik-
kate alinmas gerektigini 6nermektedir (34,37,39,40).

Degerlendirme ve teshis sonrasinda tedavinin ilk
agamas! etkilenen bireyler ve sosyal cevreleri i¢in psi-
koegitimtir. Uyku bozuklugunun prognozu, seyri, teda-
visi ve olast islevsel sonuglar1 hakkinda bilgi verilme-
sinin yani sira, DEHB semptomlar1 ve uyku sorunlari
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konusunda uygun psikoegitim yapilmalidir. Ayrica psi-
kostimulanlarla iligkili uyku sorunlar1 varsa uyku hij-
yeni ve davranigsal miidahalerin yani sira ilacin doz re-
jimlerinin ve/veya formiilasyonunun degerlendirilerek
diizenlenmesi gerekir. Diger baslica segenekler uyarici
olmayan atomoksetin, alfa agonistleri olan guanfasin
veya klonidin ve melatonin kullanimidir (41). Ayrica
bu tedavilerin yeterli olmadig1 durumlarda sedatif etki-
li antidepresanlar ya da antipsikotikler, benzodiaepin-
ler, z grubu ilaglar, antihistamikler 6zellikle eslik eden
komorbidite varliginda yardimci olabilir. Yayinlanmig
literatiirden elde edilen en giiglii kanitlar, uyku baslan-
gicindaki gecikmeyi azaltmada melatonin kullanimini
desteklemektedir ancak diger ilaglara iliskin kanitlar
daha zayiftir (36,37,40).

Melatonin

Melatonin, triptofandan sentezlenen, pineal gland
tarafindan tretilen, genellikle karanlikta salgilanan en-
dojen bir nérohormondur. Salgilanmas: hipotalamik
suprakiazmatik ¢ekirdek tarafindan diizenlenir. Mela-
toninin biyosentezi ve salgilanmasi, aydinlik-karanlik
dongiisii tarafindan kontrol edilir. Insanlarda mela-
tonin salgilanmasi 1s1kla bastirilir ve uyku siiresi, giin
uzunlugundaki degisikliklere de yanit verir. Melatoni-
nin geceleri yiiksek seviyelerde salgilanmasi ve giindiiz-
leri diisiik seviyelerde seyretmesi ile olusan sirkadiyen
dongiisii bebeklerde 3 aylikken baglar. Melatonin, giin-
liik salg1 diizeni yoluyla sirkadiyen ritmin korunmasina
ve senkronize edilmesine yardimci olur (42-44). Ayri-
ca melatonin, aktiflestirilmis melatonin reseptorleri-
ne (MT1, MT2 veya her ikisi) bagl olarak uyaniklik
durumlarini diizenler. MT1 ve MT2 reseptorleri esas
olarak sirastyla REM ve NREM uykusunda rol oynarlar
(45). Melatoninin uyku ve sirkadiyen ritimler iizerin-
de kronobiyotik, kronohipnotik ve uyku baslatic1 etki-
si olmak tizere ii¢ ana etkisi tanimlanir (42). Normal
melatonin diizeyleri biligsel ve davranigsal islevlerin
gelisimi i¢in ¢ok 6nemlidir. Melatonin viicutta serbest
radikallerin detoksifikasyonu, antioksidan, anti aging
etkisi, kemik olusumu ve korunmasi, tireme, bagisiklik
veya viicut kitlesinin diizenlenmesini igeren ¢ok ¢esitli
tizyolojik etkilere sahiptir. Ayrica melatoninin ozellikle
beyin veya mide-bagirsak korumasi, psikiyatrik bozuk-
luklar, kardiyovaskiiler hastaliklar ve onkostatik etkiler
agisindan koruyucu ve tedavi edici etkileri bildirilmek-
tedir (43,44,46).

Insanlarda melatonin giin batimindan hemen sonra
salgilanir, gece yarisi saat 2 ile 4 arasinda zirveye ulagir
ve gecenin ikinci yarisinda giderek azalir. Serum me-
latonin konsantrasyonlar1 gece boyunca 80 ila 120 pg/
mL ve giindiiz saatlerinde 10-20 pg/mL arasinda biiyiik
olgiide degismektedir (44). Dogal olarak geceleri pine-
al glandin bu hormonu salgilamasini artirmasi 1-2 saat

icinde uykuya neden olur. Ancak elektronik ortamlar-
la ve yogun 151kla temas, bu hormonun salgi miktarini
degistirerek uykunun baslatilmasini ve siirdiiriilmesini
etkileyerek dogal uyku diizeninin bozulmasina ve uyku
sorunlarinin baglamasina neden olabilir.

Cok sayida arastirmalardan elde edilen kanitlar,
ekzojen melatoninin uyku bozukluklarinin tedavisin-
de etkili oldugunu gostermistir (42,47-49). Melatonin,
uykunun homeostatik mekanizmasi yetersiz oldugunda
uykuyu tetikler ve sirkadiyen ritimlerin diizenleyicisi
tarafindan {iretilen uyarilma arzusunu bastirir. Boyle-
ce diizeni sirkadiyen ritimlerin uykuya egilimli fazini
yeni istenen bir zamanda olusmasini saglayacak sekil-
de degistirir. Bu nedenle ekzojen melatonin hipnotik,
kronohipnotik veya kronobiyotik bir ila¢ olarak gorev
yapabilir (47).

DEHB’li Cocuk ve Ergenlerde Uyku
Bozukluklar icin Melatonin Tedavisi

Melatonin hem saglikli ¢ocuklarda hem de DEHB
gibi norogelisimsel bozukluklarda uyku bozukluklarinin
tedavisinde, zellikle insomnia tedavisinde uyku baslan-
gic1 ve siirdiiriimi igin yaygin olarak kullanilir. Melato-
ninin, DEHB’li ¢ocuk ve ergenlerde uyku bozukluklari-
nin tedavisindeki faydalari, tolere edilebilirligi ve sinirli
yan etki profili gesitli ¢aligmalarda bildirilmistir. Birgok
calisgmada melatonin tedavisinin DEHB’li ¢ocuklarda
uykuya baslama siiresini iyilestirdigi, uykuya baslama la-
tansini (yataga yatma ile uyuma arasindaki siire) azalttig
ve toplam uyku siiresini artirdigi bulunmustur (50-54).

Hoebert ve ark’1 DEHB ve kronik uykusuzlugu (uy-
kuya dalmada giigliik) olan ¢ocuklarda melatonin te-
davisinin, ortalama 3,7 yil sonrasinda, uyku, davranis
ve ruhsal durumda sirasiyla %88, %71 ve %61’inde iyi-
lesme oldugunu bildirmislerdir (49). Van der Heijden
ve ark/nin DEHPB'li, uykusuzluk sorunu olan ve ilag al-
mayan 105 ¢ocugu inceledikleri calismalarinda, 4 hafta
boyunca 3 mg/giin veya 6 mg/giin dozunda melatonin
takviyesi verilmistir. Uyku baslangicinin melatonin
grubunda 26,9 + 47,8 dakika arttig1, plasebo grubun-
da 10,5 + 37,4 dakika geciktigi, melatonin grubunda
toplam uyku siiresinin de plasebo grubuna (13,6 + 50,6
dakika) gore 19,8 + 61,9 dakika arttig1 bulunmustur.
Ancak melatoninin biligsel islevler veya problemli dav-
raniglar1 tizerindeki etkisi olmamuistir (54).

Norogelisimsel bozuklugu olan ¢ocuklarla yapilan
on ii¢ randomize kontrollii galismanin yakin tarihli bir
sistematik incelemesi ve meta-analizinde, 9 ¢alismada
(n:541) melatoninin plaseboya gore total uyku siiresini
onemli 6l¢tide iyilestirdigi (ortalama fark = 48,26 daki-
ka), 11 ¢aligmada ise (n = 581), melatonin kullanimry-
la uykuya baslama latansinin 6nemli ol¢iide iyilestigi
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(ortalama fark = -28,97), gece uyanmalarinda etkisinin
olmadigi ve ciddi bir yan etkisinin goriilmedigi bildiril-
mistir. Ancak, ¢alisma heterojenligi ve tutarsizlig1 ne-
deniyle kanitlarin genel kalitesi sinirlidir (48).

26 haftalik hizli salinimli melatoninin kullanildig:
acik etiketli bir klinik ¢aliymada, hizli salinan melato-
ninin, nérogelisimsel bozuklugu olan ¢ocuklarda (ASD,
DEHB, zihinsel engelliler, motor bozukluklar ve spesi-
tik 6grenme bozuklugu) uykuya baslama latansini ki-
saltmada etkili oldugu, etkinliginin ilacin 2. haftas: gibi
erken bir zamanda ortaya ¢iktig1 ve 26. haftasina kadar
stirdiigli, norogelisimsel bozuklugu olan ¢ocuklar icin
giivenli ve iyi tolere edilebilir oldugu bildirilmistir. Ayri-
ca melatonin tedavisinin yeterli uyku hijyeni miidahale-
leri ile birlikte uygulanmasi sonucunda, nérogelisimsel
bozukluktan kaynaklanan giigliiklerde (6rn. uyku so-
runlari, anormal davransslar, giinliik yasamda bozulma
ve zayif akademik performans) 6nemli azalmalar izlen-
mistir. Bu durum ¢ocuklarin belirtilerinde (6rn. uyanin-
ca huysuzluk) ve bakicilarin yiiklerinde azalma yoluyla
hem ¢ocuklarin hem de bakimverenlerin refahinda ve
yasam kalitesinde iyilesmelere yol agmistir (47).

DEHB tedavisinde kullanilan psikostimulan tedavi-
lere bagl uyku sorunlarinda da melatonin takviyesinin
etkili oldugu bildirilmistir. TjonPian Gi ve ark’1 metilfe-
nidat tedavisiyle birlikte 3 mg/giin melatonin kullanan
DEHB hastalarinda melatonin uygulamasindan sonra
uykuya dalma siiresinin 15-64 dakika arasinda azaldi-
gin1 bildirmislerdir (55). Buna kargilik, Masi ve ark’nin
calismasinda metilfenidat ile tedavi edilen DEHB has-
talarinda, melatonin tedavisinden sonra %60,8 inde uy-
kunun diizeldigi, (ortalama dozaj 1,85 + 0,84 mg/giin),
DEHPB'li ¢ocuklarda melatoninin cinsiyet, yas ve eslik
eden hastaliklardan bagimsiz olarak etkili ve giivenli
bir tedavi oldugu belirlenmistir (50).

Mohammadi ve arknin randomize ift kor plasebo
kontrollii bir ¢alismasinda, metilfenidat alan 7-12 yas
DEHB'li ¢ocuklarda melatoninin (3-6 mg/giin) uyku
gecikmesi ve genel uyku bozukluklar: iizerinde olumlu
etkisinin oldugu, DEHB belirtileri tizerinde herhangi
bir etkisinin olmadig: bildirilmistir (56). Weiss ve ark’
psikostimulan kullanan 27 DEHB’li ¢ocukta kombinas-
yon tedavisinin (30 giin boyunca 5 mg/giin dozunda
melatonin ve uyku hijyeni) uyku sorunlar1 iizerinde
olumlu etkileri oldugunu, insomnia sikayetinin plasebo
kontrol grubuna kiyasla 16 dakika azaldigini bildirmis-
tir. Kombine uyku hijyeni ve melatonin miidahalesinin
etki boyutunun 90 giinliik tedaviden sonra 1,7 oldugu,
uyku hijyeni veya tek bagina melatonin icin ise orta-
lama 0,6 oldugu bulunmustur. Bununla birlikte, uyku
sorununun azalmasinin, DEHB semptomlarl uzerin-
de kanitlanabilir bir etkisi olmadig: bildirilmistir (57).

Cok yakin zamanda yapilan bir ¢aligmada ise, diisitk
doz melatoninin (1 mg/giin), psikostimulanlarla tedavi
goren DEHPB'li ¢ocuk ve ergenlerde yeterli tolerabilite
profiliyle total uyku siiresinde anlaml artis sagladig:
bulunmustur (53).

Van der Heijden ve ark1 (54) ve Mohammadi ve
ark’1 (56) melatonin takviyesinin DEHB’li ¢ocuklarin
davranislar1 iizerinde yararl bir etkisi olmadigini bil-
dirirken, Hoebert ve ark’1 ise davranislarda bir iyilesme
de sagladigini bildirmistir (49). Bu farkliliklar tedavi
stiresiyle iliskili olabilir. Ciinkii Hoebert ve ark’1, hasta-
larin daha uzun siire (ortalama 3,66 + 0,12 y1l) gozlemi-
ni gerceklestirmistir.

Norogelisimsel bozuklugu olan ¢ocuklarda uyku
bozukluklarinin tedavisi i¢in melatonin yaygin ola-
rak kullanilmasina ragmen, etkili dozaj konusunda ve
farkli uyku sorunlar1 kategorilerinde etkinlige iliskin
kanitlar eksiktir. Glintimiizde pediatrik yaslarda mela-
tonin dozajina iliskin 6zel bir kilavuz bulunmamakta-
dir. Ancak ¢ocuklarda farkli ¢aligmalarda 0,5 ila 10 mg/
giin arasinda bir dozaj aralig1 kullanilmistir. Genellik-
le yatmadan 30-60 dakika 6nce 1-3 mg/giin dozunda
kullanilmas1 6nerilmektedir. Bununla birlikte, 3 ile 10
mg/giin arasinda alinan daha yiiksek melatonin dozla-
rinin DEHBde yararli etkileri oldugu rapor edilmistir
(52). Melatoninin uygulama zamanlamasi 6nemlidir.
Calismalarda dozlamanin zamanlamasi yatmadan 6nce
20 dakika ile 2 saat arasinda degismistir. Melatoninin
kronobiyotik olarak m1 (los 1s1kta melatoninin salini-
mi1 baglamasindan 2-3 saat 6nce) yoksa uyku baslaticist
olarak mi1 (yatmadan 30 dakika 6nce) uygulandigina
bagl olarak uygulama zamani degismektedir. Bruni ve
ark1 tarafindan yayinlanan bir fikir birligi belgesinde
(Tablo 2de belirtilmistir), uykuyu baslatmak i¢in yat-
madan yaklasik 30 dakika 6nce 1-5 mg/giin arasindaki
dozlar uygulanabilecegi, gecikmis uyku fazi sendromu
i¢in istenen uyku zamanindan 3-4 saat 6nce 0,2-0,5 mg/
giin arasinda uygulanabilecegi onerilmistir. Yas veya
kilo etkili dozla iliskili degildir ve giinde 10 mg/giine
kadar doz ayarlamalar1 miimkiindiir (39,58).

Melatoninin, 1-10 mg/giin arasinda degisen hizly, sii-
rekli ve uzamig salinimli olmak iizere, oral tabletler, bu-
run i¢i sprey, surup, transdermal ve dil alt: formiilasyon-
lar1 mevcuttur. Oral uygulamadan sonra melatonin hizla
emilir ve 40-60 dakika sonra en yiiksek plazma seviyeleri
gozlenir. Bu diizeyler 1,5 saate kadar (doza bagl olarak)
devam ettikten sonra diismeye baslar. Uzatilmis salinim-
I1 melatoninin hizli salinimliya gore avantaj sagladigina
dair kanit yoktur. Ancak hizli salinan melatoninin yari
omrii kisa oldugundan (40 dakika), uyku baslangicinda-
ki insomnia i¢in, uzatilmig salinimli formlarin ise uyku-
nun stirdiiriilmesi i¢in (gece uyanmalarinda) daha yarar-
l1 oldugu diistiniilmektedir (39).
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Tablo 2. Nérogelisimsel Bozuklugu Olan ve Saghkh Cocuklarda insomnia icin Melatonin Regetelenmesine fliskin

Oneriler

Hicbir ¢aligma melatoninin uygulanmasi i¢in minimum yag1 bildirmemstir. Bebek-
lerde néron hasarlarini 6nlemek amaciyla yiiksek dozlarda yan etki goriilmeden kul-
lanildig i¢in, melatonin uygulamasinin 6 aydan sonra oldukea giivenli olabilecegi
soylenebilir.

Kullanim i¢in minimum yas

Cocuklarda uygulama zamani Kronobiyotik olarak kullaniliyorsa melatonini gercek uykuya baslama zamanindan
3-4 saat 6nce uygulaymn. Uykuyu baslatic1 olarak kullaniliyorsa 30 dakika 6nce uygu-

laymn.

Dozaj Kronobiyotik olarak kullaniliyorsa, yatmadan 3-4 saat 6nce hizhi salinan melatonini
0,2-0,5 mg/giin gibi diisiik bir dozla baslayin; Etki goriiliinceye kadar her hafta ihti-
yag halinde 0,2-0,5 mg artirin (maksimum 3 mg; ergenler: 5 mg). 1 hafta sonra yanit
alinamazsa: etki goriilene kadar dozu her hafta 1 mg artirin.

1 mg etkili oldugunda: daha diisiik dozu deneyin Maksimum doz: <40 kg: 3 mg/giin;
>40 kg: 5 mg/giin

Uyku baglatic1 olarak kullaniliyorsa, uykudan 30 dakika 6nce veya muayeneden (EEG,
Uyarilmis potansiyeller veya MRI) 6nce 1-3 mg/giin ile baslayin.

Ozellikle norogelisimsel bozukluklarda giinde 10 mg/giine kadar doz ayarlamalar

mimkiindiir.

Tedavi siiresi Tedavi stiresi, nérogelisimsel bozukluklara bagli olarak hastaya 6zel olarak ayarlan-
malidir ancak genel olarak 1 aydan az olmamalidir. Normal bir uyku déngiisii olus-

tuktan sonra yilda bir kez 1 hafta boyunca (tercihen yaz aylarinda) melatonin tedavi-

sini durdurun.

(Bruni ve ark., 2015 ‘ten uyarlanmugtir).

Kronotip yasam siiresi boyunca degisiklik gosterdi-
ginden ve uzun siireli tedavi sirasinda endojen sirkadi-
yen ritim degisebileceginden, melatonin tedavisine belli
araliklarla ara verilmesi, uyku bozukluklar: ve ilag ihti-
yact agisindan yeniden degerlendirilmesi onerilmekte-
dir (yilda en az bir kez, 6rnegin yaz tatillerinde) (42,58).

Genetik olarak belirlenen veya bazi eszamanli ilag-
larin kullanimindan kaynaklanan CYP1A2 aktivitesi-
nin azalmasi, giindiiz-gece zaman degisiminin kaybi
ve etkinlik kaybiyla birlikte melatonin metabolizmasini
yavaglatabilir (58). Sinirli calismalar, karacigerde si-
tokrom P450 enzimi CYP1A2’nin aktivitesinde azalma-
nin ve ekzojen melatoninin yavas metabolizasyonunun
tedaviye yanit kaybindan neredeyse tamamen sorum-
lu oldugunu gostermistir. Melatonine yanit kayb1 olan
hastalarda, 3 haftaya kadar melatonin temizlenmesi ve
dozun 6nemli dl¢iide azaltilmasi 6nerilmistir (24).

Cocuk ve Ergenlerde Melatoninin Yan
Etkileri

Melatonin tedavisi yaygin olarak giivenli ve iyi tole-
re edilmekte olup literatiirde yan etkiler nadiren bildi-
rilmistir. Yorgunluk, eniirezis artisi, sabah uyusuklugu,
goz kizarikligi, bas agris1 ve bag donmesi, mide-bagir-
sak sorunlar1 (6rn. mide bulantisi, gevsek diski), mood
degisimleri gibi ciddi olmayan yan etkiler ve nadiren

uykuda kabus gorme bildirilmistir (42,52,53,58). Uzun
stireli melatonin kullaniminin ¢ocuklarda pubertal ge-
lisimde gecikmeye neden olabilecegi yoniinde endiseler
olsa da (59), bu konuda yeterli calisma bulunmamakta-
dir. Orneklem biiyiikliigiiniin kii¢iik oldugu ve ergenlik
gelisiminin zayif 6l¢imlendigi ¢alismalar ve az sayida
hayvan c¢alismalarindan elde edilen sinirli ve tutarsiz
bulgular nedeniyle pubertede gecikme ile ilgili kesin bir
sonu¢ bulunmamaktadir (60). Melatoninin ayrica bazi
immiin modiile edici 6zelliklere sahip oldugu bilindi-
ginden, immiin ve lenfoproliferatif bozukluklar1 olan
¢ocuklarda ve immiin baskilayici ilag¢ kullananlarda
Onerilmemektedir (61).

Melatonin tedavisinin kesilmesinin siklikla tekrar-
layan uyku bozukluklariyla iliskili oldugu ve daha faz-
la takviyeye ihtiya¢ duyuldugu bildirilmistir (49,55).
Bir ¢aligmada ise melatonin hastalarinda toleransin
uzun siireli kullanim sonucunda da gelismedigi bu-
lunmustur (62).

Melatonin takviyesi ile ilgili 1 ila 4.6 y1l aras1 siiren
uzun siireli ¢alismalarda ¢ocuklarda melatonin teda-
visinin giivenli oldugu bildirilmistir (49,62,63). Her
ne kadar melatoninin kisa vadede ve bazi uzun siireli
caligmalarda giivenli oldugu diisiiniilse de uzun vade-
li giivenligini arastiran kapsamli aragtirmalara ihtiyag¢
vardir. Melatonin takviyesinin doktor kontroliinde
alinmasi uygundur.
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SONUC

DEHBli ¢ocuk ve ergenlerde uyku sorunlari siklikla
eslik etmektedir. Bu durum ¢ocugun DEHB belirtileri,
biligsel gelisimi, davranislari, fiziksel ve zihinsel saglig
tizerinde 6nemli olumsuz etkilere neden olabilmesinin
yani sira akran ve aile iligkilerini de etkileyebilir. Bu
nedenle uyku sorununun spesifik tanisinin belirlen-
mesi, erken ve zamaninda yonetimi, ¢ocuklarin uzun
vadeli ruhsal saglk ve islevselliklerinin optimize edil-
mesi, giinliik islevsellikteki eksikliklerin giderilmesi ve
etkilenen ¢ocuk ve ergenlerin psikiyatrik patolojisinin
yetiskinlige ilerlemesinin durdurulmasi, hem ¢ocukla-
rin hem de ailelerin yasam kaliteleri ve ruhsal sagliklar:
icin 6nem arz etmektedir. Tedavide ilk secenek olarak
uyku hijyeni, ebeveyn egitimi ve davranigsal miidaha-
leleri igeren nonfarmakolojik miidahaleler yapilmal,
yeterli olmadig1 durumlarda ise farmakolojik miidaha-
leler 6nerilmelidir. DEHB ile ilgili uyku problemlerinin
farmakolojik tedavisine iligkin yeterli bilimsel kanit
yoktur. Ancak melatonin tedavisi kisa stireli kullanim
i¢in etkili ve giivenli bulunmustur. Melatoninin bazi
uzun siireli ¢aligmalarda giivenli oldugu diisiiniilse de
uzun vadeli giivenligini aragtiran kapsamli aragtirma-
lara ihtiya¢ vardir.

Cikar Catismasi: Yazarlar herhangi bir ¢ikar catis-
masinin olmadigini beyan ederler.

Finansman Beyan1: Bu yazi finanse edilmedi.

Arasgtirmacilarin Katki Oran1 Beyan Ozeti: Kon-
sept: HA, SCA; Tasarim: HA, SCA; Sonuglarin analizi
ve yorumlanmasi: HA, SCA; Literatiir taramasi: HA,
SCA; Yazan: HA, SCA; Elestirel inceleme: HA, SCA.
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Olgu Sunumu (Case Report)

Hidradenitis Siipiirativa Tedavisinde Botulinum Toksin A Uygulamasi

Botulinum Toxin A Application in the Treatment of Hidradenitis Suppurativa
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Ozet

Hidradenitis siipiirativa (HS), apokrin bezlerin kronik, tekrarlayan, abse ve siniislerin eslik ettigi inflamatuvar bir hastaligidir. Kesin etiyoloji bilinmemekle
birlikte genetik yatkinlik, hormonal faktorler, obezite, diabetes mellitus, sigara kullanimi ve kotii hijyen one ¢ikan nedenler arasindadir. HS nin multiple
tedavi segenegi gerektirmesi ve énemli morbiditeye sebep olmasi nedeniyle tedavisi oldukga zordur. Botulinum toksin tip A (BTXA) son zamanlarda HS’1i
hastalar i¢in yeni bir tedavi secenegi olarak tanimlanmistir. Sunulan ¢alismada, her iki gluteal bolgeden aniis ¢evresine uzanan, cerrahi ve immunsupresif
tedavi segenekleri uygulanip niiks gozlenen ve BTXA ile basarili sekilde tedavi edilen HS olgusu sunulmaktadir. 58 yasinda erkek hasta, her iki gluteal
bolgede agrili akintili lezyonlar nedeniyle klinigimize miiracaat etmisti. Fizik muayenesinde her iki gluteal bolgeden aniise uzanan yaygin, agrili akintili HS
ile uyumlu abse odaklari tespit edildi. Hastanin sikayetlerinin 15 y1l dnce bagladigi, yaklasik 8 y1l 6nce dig merkezde cerrahi tedavi uygulandigi, sonrasinda
niiks olmast iizerine uzun siire antibiyotik ve immunsupresif ilag tedavisi aldig1 tespit edildi. Hastanin cerrahi tedaviyi kabul etmemesi {izerine yeni bir te-
davi segenegi olarak BTXA uygulanmasi planlandi. Her iki gluteal bolge ve anal bolgedeki lezyonlarin gevresine toplam 200 U BTXA uygulamast yapildi.
Hastanin 1. ay kontroliinde abse odaklarmin belirgin geriledigi gozlendi. 3. ay kontroliinde tam remisyon gézlenmeyen alanlara 100 U BTXA uygulamasi
tekrar edildi. BTXA, bu komplike hastalikta yeni ve umut verici bir tedavi segenegini olabilir. Uygun doz, uygulama siklig1 ve HS tedavisindeki roliinii
anlamak i¢in daha fazla arastirma gerekmektedir.

Anahtar Kelimeler: Apokrin ter bezi, Botulinum toksin tip A, Hidradenitis siipiirativa

Abstract

Objective: Hidradenitis suppurativa (HS) is a chronic, recurrent inflammatory disease of the apocrine glands accompanied by abscesses and sinuses. Al-
though the exact etiology is unknown, genetic predisposition, hormonal factors, obesity, diabetes mellitus, smoking, and poor hygiene are prominent causes.
HS is difficult to treat because it requires multiple treatment options and causes significant morbidity. Botulinum toxin type A (BTXA) has recently been
identified as a new treatment option for patients with HS. In the present study, we present a case of HS extending from both gluteal regions to the periphery of
the anus, with recurrence observed after surgical and immunosuppressive treatment options were applied and which was successfully treated with BTXA. A
58-year-old male patient was admitted to our clinic due to painful discharge lesions in both gluteal regions. On physical examination, abscess foci compatible
with HS with widespread, painful discharge extending from both gluteal regions to the anus were detected. It was determined that the patient’s complaints
started 15 years ago, that he received surgical treatment at an external center approximately eight years ago, and that he subsequently received antibiotic and
immunosuppressive drug treatment for a long time due to recurrence. Since the patient did not accept surgical treatment, BTXA was planned to be applied
as a new treatment option. 200 U of BTXA was used around the lesions in both gluteal and anal regions. At the patient’s 1st month follow-up, a significant
regression of the abscess foci was observed. At the 3rd month follow-up, 100 U BTXA application was repeated to areas where complete remission was not
observed. BTXA may be a new and promising treatment option for this complicated disease. More research is needed to understand the appropriate dose,
frequency of administration, and role in the treatment of HS.

Keywords: Apocrine sweat gland, Botulinum toxin type A, Hidradenitis suppurativa
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GIRIS

Hidradenitis siipiirativa (HS), apokrin bezlerin
kronik, tekrarlayan, abse ve siniislerin eslik ettigi inf-
lamatuvar bir hastaligidir. Kesin etiyoloji bilinmemekle
birlikte genetik yatkinlik, hormonal faktorler, obezite,
diabetes mellitus, sigara kullanimi ve koti hijyen 6ne
¢ikan nedenler arasindadir (1).

Etiyolojide hangi faktor olursa olsun, hastaligin te-
mel mekanizmas: folikiiler epitelin hiperkeratozisine
bagli keratin tikaglarla apokrin bez duktuslarinin tikan-
mast apokrin ter bezlerinin stiperenfeksiyonu ve enfek-
te bezlerin riiptiirii sonucu enfeksiyonun subkutan pla-
na yayilmasi ile ortaya ¢ikmaktadir (1,2).

HSnin multiple tedavi secenegi gerektirmesi ve
o6nemli morbiditeye sebep olmasi nedeniyle tedavisi
olduk¢a zordur. Botulinum toksin tip A (BTXA) son
zamanlarda HS'li hastalar i¢in yeni bir tedavi segenegi
olarak tanimlanmuigtir (2).

Calismada, her iki gluteal bolgeden aniis gevresine
uzanan, cerrahi ve immunsupresif tedavi secenekleri
uygulanip niiks gozlenen ve BTXA ile bagarili sekilde
tedavi edilen ve yayin i¢in onami alinan HS olgusu su-
nulmaktadir.

OLGU SUNUMU

58 yasinda erkek hasta, her iki gluteal bolgede ag-
rili akintili lezyonlar nedeniyle klinigimize miiracaat
etmisti. Fizik muayenesinde her iki gluteal bolgeden
aniise uzanan yaygin, agrili akintili HS ile uyumlu abse
odaklar: tespit edildi (Resim 1). Hastanin sikayetleri-
nin 15 yil 6nce basladigi, yaklasik 8 yil 6nce dig mer-
kezde cerrahi tedavi uygulandig, sonrasinda niiks ol-
masl lizerine uzun siire antibiyotik ve immunsupresif
ilag tedavisi aldig: tespit edildi. Hidradenitis Siipiirativa
Siddet Degerlendirmesi (SAHS 2018)e gore toplam 6
puan ve orta siddetteydi. Hastanin diger fizik muaye-
ne bulgular1 ve laboratuvar sonuglarinda patoloji tespit
edilmedi.

Hastanin cerrahi tedaviyi kabul etmemesi tizeri-
ne yeni bir tedavi secenegi olarak BTXA uygulanmasi
planlandi. Her iki gluteal bolge ve anal bolgedeki lez-
yonlar ¢evresine toplam 200 U BTXA (Botox, Allergan,
USA) uygulamasi yapildi. Hastanin 1. ay kontroliin-
de abse odaklarinin belirgin geriledigi gozlendi. 3. ay
kontroliinde tam remisyon gozlenmeyen alanlara 100
U BTX uygulamas: tekrar edildi. 6. ay kontroliinde lez-
yonlarin remisyona ugradig1 ve tama yakin gerilemis
oldugu gozlendi (Resim 2). Hastanin uzun donem so-
nuglari i¢in klinigimizde takipleri devam etmektedir ve
lezyonlarda herhangi bir niiks goriilmemistir.

TARTISMA

Hidradenitis stiptirativa, apokrin bez duktusunun
keratin tikaciyla tikkanmasi sonucu duktal dilatasyon ve
glandiiler komponentte staz gelisimi nedeniyle ortaya
¢ikmaktadir. Bunu sekonder enfeksiyon gelisimini ta-
kiben aktif folikiilit olusumu ve daha sonra da bezlerin
riiptiirii ile enfeksiyonun cilt alt1 yagli dokuda yayilimi
izler (1,3).

Hafif ve orta derece HS olgularinda antibiyoterapi
yeterli olabilirken, orta ve siddetli olgularda siklosporin
ve infliximab gibi immunsupresif tedaviler tercih edi-
lebilmektedir. Ileri evre ya da medikal tedaviye cevap
vermeyen HS olgularinda genis cerrahi eksizyon tedavi
secenegidir (3).

Botulinum toksin, postgangliyonik kolinerjik si-
napslarda asetilkolinin salinimini inhibe ederek, apok-
rin ter bezlerinin sempatik aktivasyonunu azaltir. HSde
apokrin bezin aktivitesindeki azalmanin ise folikiiler
riiptiir ve inflamasyon egilimini sinirladig1 6ne siiriil-
miistiir (4,5). BTXA, bu komplike hastalikta yeni ve
umut verici bir tedavi secenegi olabilir. Uygun doz, uy-
gulama siklig1 ve HS tedavisindeki roliinii anlamak i¢in
daha fazla aragtirma gerekmektedir.

Resim 1. Lezyonlarin uygulama 6ncesi goriintimii

Resim 2. Lezyonlarin 6. ay kontroliindeki goriintimi
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Cikar Catismasi ve Finansman Beyani: Yazarlar
arasinda onyarg1 veya ¢ikar ¢atigmasina yol agabilecek
(finansal, danigman ve kurumsal dahil olmak tizere)
mevcut veya potansiyel ¢ikar ¢atigmasi yoktur.

Bilgilendirilmis Onam: Bu yazida sunulan hasta-
dan bilgilendirilmis yazili onam alinmistir. Yazar Katki
Orani: Yazarlar makaleye esit katki sunduklarini beyan
ederler.
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Olgu Sunumu (Case Report)

Tiirkiye’de Candida auris Kandidemisi: Anadolu’da Ilk Olgu

Candida auris Candidemia in Tiirkiye: First Case in Anatolia

Filiz ORAK!, Damla GULDEREN?, Yavuz ORAK?, Hafize OKSUZ?

! Siit¢ii Imam Universitesi, Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dal1, Kahramanmaras, Tiirkiye
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Ozet

i1k kez 2009 yilinda tamimlanan Candida auris, gesitli iilkelerde salginlara neden olmasindan dolay1 6nem kazanmus yeni bir patojendir. Enfeksiyona bagli
tedavi zorluklari, yiiksek 6liim oranlar1 ve direng 6zellikleri nedeni ile diinyanin en korkulan 10 mantari arasinda yerini almistir. Bugiine kadar tilkemizde
bildirilen tiim olgular istanbul ve Izmir’den bildirilmis olup, olgumuz Anadolu’da tespit edilen ilk C. auris fungemi olgusudur. Bu ¢alismada C. auris’e bagh
bir kandidemi olgusu ve C. auris’in neden oldugu enfeksiyonlar, risk faktorleri, tanimlama yontemleri ve tedavi seceneklerindeki sinirlamalar tartigilmistir.

Anahtar kelimeler: Candida auris, antifungal duyarlilik testi, DNA dizi analizi

Abstract

Candida auris, first identified in 2009, is a new pathogen that has gained importance due to causing epidemics in various countries. It has taken place among
the 10 most feared fungi in the world due to infection-related treatment difficulties, high mortality rates, and resistance properties. In our country, all cases
have been reported from Istanbul and Izmir, and our case is the first C. auris fungemia case detected in Anatolia. In this study, a case of candidemia due to
C. auris and infections caused by C. auris, risk factors, identification methods, and limitations in treatment options are discussed.

Keywords: Candida auris, antifungal susceptibility test, DNA sequence analysis
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GIRIS

C. auris ilk defa 2009 yilinda Japon bir hastanin dis
kulak yolu kiiltiirtinden izole edilerek tanimlanmustir.
[zole edildigi bolgeye gore bu ajana C. auris ad: veril-
mistir (1). Hayvan veya ¢evresel rezervuari heniiz bilin-
memektedir (2). Biyofilm olusumu, aderans, proteinaz
ve fosfolipaz enzimleri gibi gesitli viriilans faktorlerine
sahiptir ve neden oldugu enfeksiyonlar yiiksek mortalite
ile sonuglanabilmektedir (3). C. auris enfeksiyonlarinin
klinigi ve risk faktorleri diger Candida tiirleri ile benzer-
lik gostermektedir. Etken kandidemi, merkezi sinir sis-
temi enfeksiyonlari, solunum yolu enfeksiyonlari, idrar
yolu enfeksiyonlari, kemik enfeksiyonlari, cerrahi yara-
lar dahil olmak tizere deri ve yumusak doku enfeksiyon-
lart ile iligkilendirilmistir (2). C. auris, otomatize tanim-
lama sistemleri gibi fenotipik yontemlerin kullanildig:
rutin laboratuvarlarda siklikla yanls tanimlanmaktadir
(4). Bu nedenle ger¢ek prevalansi bilinmemektedir. Flu-
konazol ve amfoterisin B gibi antifungaller i¢in genel-
likle yitksek minimum inhibitér konsantrasyon (MIK)
degerleri gosterir (5,6) Ayrica C. auris’in hastane orta-
minda uzun siire hayatta kalabilmesi ve standart dezen-
feksiyon prosediirlerine direngli olmasi, onu korkulan
on fungal patojenden biri haline getirmektedir (3,6).

OLGU SUNUMU

Bilinen ek hastalig1 olmayan 23 yasinda erkek hasta,
22.04.2022 tarihinde arag ici trafik kazasi sonrasi C4-
C5 vertebra deplase fraktiirii nedeniyle iki kez dis mer-
kezde ameliyat olmus ve yaklasik 3 ay boyunca yogun
bakim {initesinde (YBU) takip edilmistir. Dig merkez-
de takibi sirasinda ailesinin istegi iizerine 20.07.2022
tarihinde hastanemize sevk edilerek Anesteziyoloji ve
Reanimasyon YBU’ne yatisi yapildi. Genel durumu
kotdi, bilinci agik, oryantasyon- kooperasyonu kismi,
hipotansif ve tetraplejik olan hasta, trakeostomi kanii-
lii ile mekanik ventilatorde basing kontrollii, mekanik
ventilasyon modunda takip edilmeye baslandi. Yagam-
sal destek gereksinimi bulunan hastaya invazif hemodi-
namik monitorizasyon uygulandi. Uriner kateter ve sag
juguler vene kateter takildi.

Hastanin yatisindan sonra farkli zamanlarda alinan
solunum ornegi kiiltiirlerinde karbapenemaz iireten
Klebsiella pneumoniae, goklu ilaca direngli Acinetobac-
ter baumannii ve Pseudomonas aeruginosa tespit edildi.
Ayrica yara yeri siiriintii 6rneklerinde ¢oklu ilaca di-
rengli A. baumannii ve P. aeruginosa tanimlanirken, kan
kiiltiirlerinden ise P. aeruginosa, Enterococcus faecium,
Stenotrophomonas maltophilia ve Candida glabrata izo-
le edildi. Buna gore hastaya farkli zaman araliklarinda
seftazidim-avibaktam, meropenem, amikasin, polimik-
sin E, vankomisin ve mikafungin uygulandi. Hastanin
yatisinin 78. giiniinde alinan kan kiiltiirlerinde C. auris

tiremesi saptandi. Hastaya baslangicta 1 x 70 mg yiikle-
me dozunun ardindan 1 x 50 mg kaspofungin verildi.
Kaspofungin tedavisi sirasinda giinasir1 alinan kan kiil-
tiirlerinde C. auris iremeye devam etmesi {izerine an-
tifungal tedavi 10. giiniin sonunda kesildi ve antifungal
duyarlilik test sonucuna gore hastaya 1 x 100 mg mika-
fungin baslandi. Mikafungin tedavisinin altinci giiniin-
de hastanin kiiltiirlerinde iireme olmamasi sonucu anti-
fungal tedaviye iki hafta daha devam edildi. Tedavinin
20. glininde tam iyilesme ile antifungal tedavi kesildi.
Yogun bakim tinitesinde standart izolasyon 6nlemlerine
uygun olarak takip edilen hastanin, bagvurdugu tarih-
ten bu yana diger kiiltiirlerde C. auris tiremesine rast-
lanmadi. Bu siiregte C. auris enfeksiyonu tek bir olgu ile
sinirl kaldi. Yasam destegi gerektiren hastanin yogun
bakimda takip ve tedavisi devam ederken, yatisinin 147.
giiniinde (13.12.2022) solunum yetmezligi nedeniyle
kardiyak arest meydana geldi ve hasta, kardiyopulmo-
ner resiisitasyona ragmen hayatini kaybetti.

Hasta ornekleri mikrobiyoloji laboratuvarina gon-
derilerek, %5 koyun kanli agar (BD, ABD), eozin me-
tilen blue agar (BD, ABD) ve Sabouraud’s dextrose
agar (SDA) (BD, ABD)’a ekilerek 37°C ve 42°Cde in-
kiibe edildi. SDAda iireyen maya kolonileri, morfolojik
ozelliklerinin belirlenmesi amaciyla misir unu agarina
(HiMedia, Hindistan) ekildi ve blastokonidyum, kla-
midyaspor ve hif olusumu agisindan mikroskop altin-
da incelendi. Mikroskopik incelemede gruplar halinde
oval formda tomurcuklanmis maya hiicreleri gozlenir-
ken, hif olusumu saptanmadi (Sekil 1). Mayanin hem
37°C hem de 42°Cde iiredigi gozlendi.

Maya kolonilerini tanimlamak i¢in BD Phoenix 100
otomatize tanimlama sistemi (Becton Dickinson, ABD)
kullanild1 ve %99 giiven degeri ile ‘Candida haemulo-
nii/ auris’ olarak tanimlandi. Sonucu dogrulamak igin
DNA dizi analizi yapildi. Bunun igin ITS1 ve ITS4 bol-
geleri polimeraz zincir reaksiyonu (PCR) yontemi ile
gogaltildi. Niikleotid dizileri, PCR primerleri ve BigD-
ye Terminator v3.1 Cycle Sequencing Kit (Macrogen,
Amsterdam, Hollanda) kullanilarak Sanger yontemi
(Applied Biosystems, Foster City, ABD) ile analiz edil-
di. Konsensiis dizisini olusturmak i¢in BioEdit yazili-
minda CAP contig montaj algoritmasi kullanildi. Niik-
leotid dizisi, NCBI'de BLAST yontemi kullanilarak gen
bankasindaki dizilerle karsilastirildi ve %99,46 benzer-
lik oraniyla “Candida auris” oldugu tanimland. Izole
edilen niikleotid dizisi OP967937.1 erisim numarasiyla
GenBank veri tabanina kayit edildi. (https://www.ncbi.
nlm.nih.gov/nuccore/OP967937.1).

Antifungal duyarlilik testi; amfoterisin B, flukonazol,
vorikonazol, posakonazol, itrakonazol, anidulafungin,
kaspofungin, mikafungin ve flusitozin i¢in stvi mikro-
diliisyon yontemi (Mikronaut-Am Antifungal Agents
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Sekil 1. Misir unu agarda C. auris’in mikroskobik gériiniimii

MIC, Bruker Daltonics, GmbH & Co. KG, Almanya)
kullanilarak belirlendi. MK degerleri amfoterisin B igin
0,25 pg/ml; flukonazol igin 64 pg/ml; vorikonazol igin
4 pg/ml; posakonazol igin 2 pg/ml; itrakonazol igin 4
pg/ml; anidulafungin i¢in 0,06 pug/ml; kaspofungin igin
8 pg/ml; mikafungin i¢in 0,03 pg/ml ve flusitozin i¢in
0,25 pg/ml olarak belirlendi ve ABD Hastalik Kontrol
ve Onleme Merkezi (CDC)’ nin belirledigi gegici sinir
degerlerine gore yorumlandi (7) (Tablo 1).

TARTISMA

C. auris son on yilda hastalik etkeni olarak 6nem
kazanmis ve bir¢ok {ilkede hastane salginlarina neden
olmustur (8, 9). Amerika Birlesik Devletlerinde (ABD)
ilk salgin, 2012-2013 yillar1 arasinda, bir tip merkezinde
takip edilen 18 hastada C. aurise bagl kandidemi olarak
tamimlanmustir (8). Schelenz ve ark. Londrada C. auris’in
neden oldugu 50 hastay1 kapsayan ilk salgini bildirmistir
(9). Ulkemizde ise C. aurise bagh ilk kandidemi olgusu
Mart 2021de Istanbulda tanimlanmigtir (10). Yine Ko-
meg ve ark. Istanbuldan ii¢ olgu tanimlarken, Boliikbagt

ve ark. COVID-19 poritif bir hastadan C. auris izole et-
tiklerini bildirmislerdir (11, 12).

Literatiire gore Istanbul diginda ilk C. auris olgusu
Mart 2023’te [zmirden bildirilmistir (13). Ulkemizde
su ana kadar bildirilen olgular Istanbul ve Izmirde tes-
pit edilmis olup heniiz herhangi bir salgin saptanma-
musgtir.

C. aurisin neden oldugu enfeksiyonlar genellikle
kan dolasimi, cerrahi yara ve kulak enfeksiyonlaridir.
Ayrica C. auris ile iliskili miyokardit, menenyjit ve kemik
enfeksiyonlari da tanimlanmistir (2). Morales-Lopez ve
ark. 2016 yilinda C. auris ile enfekte olan 17 hastanin
13’tinde (%76,49) kandidemi gelistigini, kalan hastala-
rin 4’tinde (%23,6) etkenin periton sivisi, beyin omuri-
lik s1vis1, kemik ve idrar kiiltiirlerinden izole edildigini
bildirmislerdir (14). Chowdhury ve ark’nin ¢alismasina
gore, Hindistanda bir hastanede takip edilen C. auris ile
enfekte 12 hastadan yedisinde kandidemi gelistigi sap-
tanmigtir (15). Bizim olgumuzda kandidemi sadece bir
hasta ile sinirli kald1 ve diger kiilttirlerden C. auris izole
edilmedi.

Tablo 1. C. auris izolatinda antifungaller i¢in belirlenen MiK degerleri (ug/ml)

Antifungal tiirti W
Amfoterisin B 0,25
Flukonazol 64*
Vorikonazol 4
Posakonazol 2%
Itrakonazol 4*
Anidulafungin 0,06
Kaspofungin 8*
Mikafungin 0,03

* MIK degerleri CDC tarafindan belirlenen gegici sinir degerlerinden yiiksek
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C. auris enfeksiyonu i¢cin YBU’nde uzun siireli ya-
tig Oykiisii, genis spektrumlu antimikrobiyal kullani-
my, antifungal ila¢ kullanimyi, altta yatan solunum yolu
hastalig, vaskiiler cerrahi, santral venoz kateter, tiriner
kateter varligi risk faktorleri olarak bildirilmektedir
(16). Calvo ve ark)nin ¢alismalarinda C. auris kandide-
misi gelisen 18 hastanin tamaminda risk faktorlerinin
(antimikrobiyal ilag¢ kullanimi, venoz kateter ve damar
cerrahisi oykiisii) var oldugu bildirilmistir (8). Bizim
olgumuzda da uzun siireli YBUnde kalma 6ykiisii, me-
kanik ventilator, idrar ve santral vendz kateteri, genis
spektrumlu antibiyotik ve antifungal ilag¢ kullanimi gibi
risk faktorleri bulunmakta idi.

C. auris, AP120C AUX, VITEK-2 YST, BD Phoenix
ve MicroScan gibi biyokimyasal analize dayali testler ile
yanlis tanimlanmaktadir. Genellikle Candida haemu-
lonii, Candida duobushaemulonii, Candida catenulata,
Candida famata, Candida sake veya tanimlanamayan
olarak belirlenmektedir (17). Dogru tanimlama mole-
kiiler yontemler veya MALDI TOF (Matriks destekli
Lazer Desorpsiyon/Iyonizasyon) sistemi ile yapilmak-
tadir (5). Kim ve ark’nin caligmalarinda 15 Candida
izolatini, API 20C sistem ile Rhodotorula glutinis ve
VITEK 2 YST yeast card sistemi ile C. haemulonii ola-
rak tanimlamislar ve molekiiler yontem kullanarak bu
izolatlarin aslinda C. auris oldugunu goéstermislerdir
(18). Bolitkbas1 ve ark. da API ID 32C ile Sacchromyces
kluyveri ve Candida sake olarak tanimladiklar: izolatla-
r1 MALDI TOF MS yontemi ile C. auris olarak bildir-
misler (12). Bu olguda ise BD Phoenix 100 otomatize
tanimlama sistemi ile ‘Candida haemulonii/auris’ ola-
rak tanimlanan izolatin daha sonra DNA dizi analizi ile
C. auris ile %99,49 uyumlu oldugu belirlenmistir.

Cogu laboratuvarda MALDI-TOF ve DNA dizi ana-
lizi olanaklarinin bulunmamas: etkenin yanlig tanim-
lanmasina neden olmakta, bu durum uygun ilag reji-
minin segilmesini ve etkene karsi enfeksiyon kontrol
6nlemlerinin alinmasini engellemektedir.

C. auris enfeksiyonlarinda belirlenen yiiksek mor-
talite oranlari, etkenin yaygin olarak kullanilan bir¢ok
antifungal ajana direngli olmasina baglanmaktadir. Li-
teratiirde C. auris izolatlarinin flukonazole (%60-90)
biiyiik oranda, amfoterisin B (%10-30) ve ekinokan-
dinlere (%0-5) ise degisen oranlarda direngli oldugu
belirtilmektedir (6). Yeni tiire 6zgii antifungal MIK
degerleri heniiz belirlenmemis olup, CDC gegici sinir
degerlerini flukonazol i¢in > 32 pug/ml, amfoterisin B ve
kaspofungin i¢in > 2, mikafungin ve anidulafungin i¢in
> 4 pg/ml olarak 6nermektedir (7).

Chow ve ark. tarafindan yapilan bir ¢alismada 296
izolatin %80’inin flukonazole, %23’iintin amfoterisin
B’ye ve %7’sinin mikafungine direngli oldugu belirlen-

mistir. Antifungal duyarlilik testleri, flukonazol ve mi-
kafungin i¢in mikrodiliisyon yontemi ile, amfoterisin
B i¢in ise gradiyent difiizyon yontemi ile ¢alisilmistir.
Sonuglar CLSI M27-S4’ye gore yorumlanarak; fluko-
nazol i¢in > 32 pg/ml, mikafungin i¢in > 4 pg/ml ve
amfoterisin B i¢in > 1 ug/ml olarak degerlendirilmistir
(19). Adams ve arknin yaptig1 ¢calismada, 51 C. auris
izolatinin 50si (%98) flukonazole, 15’1 (%29) amfote-
risin B'ye direngli olarak degerlendirilirken, ekinokan-
dinler icin direnc bildirilmemistir (20). Bizim ¢aligma-
mizda ise C. auris izolatinin flukonazol (MIC:64 ug/
ml) ve kaspofungine (MIC:8 pg/ml) direngli oldugu;
amfoterisin B (MIK: 0,25 pg/ml), anidulafungin (MIK:
0,06 pg/ml) ve mikafungine (MIK: 0,03 pg/ml) duyarl
oldugu belirlenmistir. Hastanin kaspofungin tedavisine
yanit vermemesi nedeni ile bir diger ekinokandin olan
mikafungin tercih edildi.

Sonug olarak yogun bakim iiniteleri basta olmak
tizere tiim yatakli kliniklerde yatan hastalarda tiirii be-
lirlenemeyen ilaca direngli invazit Candida enfeksiyon-
larinda C. auris’in etken olabilecegi akilda tutulmalidir.

Etik ve Hasta Onamui: Bu ¢aligma, Kahramanmaras
Siitgii Imam Universitesi Tibbi Arastirmalar Etik Ku-
rulu onayi ile gergeklestirildi (Tarih: 27.12.2022, Karar
No: 13/39). Olgu i¢in hasta yakinindan aydinlatilmis
onam formu alinmigtir.

Arastirmacilarin Katki Oran:: Tiim yazarlar maka-
leye esit olarak katki sunduklarini beyan ederler.
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